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Audio/Video Modulator

A UHF modulator designed to

allow a host of video equipment
items with composite video/audio
output signals to be made compstible
with a domesiic TV set tuner.

Signal Activated Amplifier
A general-purpose amplifier that
only switches on when it is neasded -
on application of an input signal.
Incorporates a built-in trickle
charger so its batiary always
remains ready for action.
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The Daresbury Synchrotron
The Synchotron Radiation Source
(SRS} at Dareshury Laboratory

near Warrington is the world's first
dedicated high energy synchotron
radiation emitier — Douglas Clarkson
describes its uses.

Low Cost Isolated

Mains Control Interface
Peter Bode reviews the design and
operation of @ general-purpose EMC
mains inlet filter/power controller.

Radio Cracker

Brian Adams introduces you to

an erganisation behind charity
community radio stations, who

aim to raise awareness of third-world
issues and generaie funds for

relief and development work.

High Areal Densit

Disk Drive Technology

Frank Booty reveals the
magnetoresistive recording (MR)

disk drive head technology that gave
IBM a head start (!) in this competitive
sector of the computing market.

49
50
56
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Apple Notepad

Mariin Pipe reviews the original (and best?)
notepad computer, the Apple Nevwion
Personal Digital Assistant (PDA),

and finds out what it's eapable of.

Touch Key Technology

In the second instalment of this
series, Tony Ellis describes the
consiruction of the Touch Key Hybrid
Relay Board section of an electronic
door access sysiem.

From The Ashes of Angels
Free Book Draw

Enter our draw for your chance 1o win
a copy of Andrew Collins’ fascinating book.

The AC Power Supply

Ray Marston explains the distribution
of the domestic AC mains supply and
the layout of wiring systems in homes.

Developing Pé:llcations
around the PIC Architecture
The second pari of this series
describes the PIC-microcontroller
family and its generic characteristics.

Heritage on a Chip

Alan Simpson describes the INFORM
system, & handset that museum visitors
can use to obiain a personal oratory
on the artifacts seen on their tour.
Plus! Enter our competion on page 66.
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Electronics and Beyond! You will see that
we have enclosed a 24 page editorial
- supplement in this issue. This will be the first of
‘many that will contain articles for schools.
We welcome any feedback from Technology Heads
and pupils for possible inclusion.

H ello and Welcome to this month's issue of

This issue also includes a £2 money off voucher to
save on purchases of £40 or over from Maplin Stores
or on orders from mail order. Alternatively you can
save it, together with last months £5 voucher and
receive a free gift when you take out a subscription
to Electronics and Beyond (see page 5). Please note
that this offer only applies to readers in the UK,

and we cannot accept photocopies.

Stop Press

The Maplin Luton Catalogue Store is now open in
the Arndale Shopping Centre, making it easier
for enthusiasts in the area to obtain components
and products.

Robin Hall, Editor

AASES
Ll
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Britain’s Best Magazine far
the Electronics Enthusiast

@ ELECTRONICS AND BEYOND December 1996

II%T

aoftware makes
Internet Phone Galls Easy

Software developed by Lucent Technologies is designed to give
Internet callers quicker access to one another and allows them to
converse via their computers as if they were on a regular speaker-
phone. Previous sofiware has been halfduplex, similar 1o a radio
channel, whereby one party must siop speaking before the other
can use the line. Lucent plans to marker the software o AT&T, the
Beil companies and Internet service providers for distribution 1o
their customers. By the end of the year, Lucent plans o enhance
the software o enable users 1o video conference over the Internet.

For further details, check: http://www.Tucent. com.

Contact: Lucent. Tel: (01344) 863200.

e d0ce0OO00DRNDPOOCBRDOORODORDOCROPOROTOODRODO

3D0 Gets Out of the
Hardware Business

Video game maker, 3D0 has surprised the IT industry with
its announcement that it will sell all or part of its hardware
business by the end of the year, and concentrate instead on
making game software for PCs and the Internet. The company
has invested millions of dollars developing its Interactive
Multiplayer, but was never able to compete effectively against
Japanese rivals Sega and Nintendo. 3D0 this month unveiled
its first PC games, which can be played over the Internet and
will come bundled with Netscape’s Navigator Web browser.
For further details, check: http://www.300.com.
Contact: 3DO, Tel: +1 (415) 261 3000.




Boom for Export

Test Equipment

Orders for Racal's digital radio
test equipment to the expanding
GSM markets in the Far East
have reached record levels.
The company claims that the
equipment supports both base
station transceiver station
(BTS) installation and the GSM
infrastructure from countries
throughout the region, where
the growin in the number of
digital cellular subscribers has
increased &t a rate of 105%
per year since 1994,

For further detzails, check:
http://wew.racal.com.

Contact; Racal,
Tel: (01344) 3880867.

Experimental
3D TV First

Tne Independent Television
Commission and other members
of the MIRAGE consortium have
coilaborated 1o produce what is
believed 1o be the world's first
stereoscopic 3D television program
made for general viewing.

The 25-minute programme
‘Eye 0 B¢’ was made by TeieVinual
in association with AEA Technology
and the ITC was shown publicly for
the first time at the Intemational
Broadcasting Convention in
Amsterdam on 12ih Sepiembar.

The programme is in the style
of a decumeniary and was
predominantly shot at the studios
of Anglian Television in Nonwich
using digita! production and a 3D
studio camera. Three dimensional
scenes range from Shakespeare
10 a shot from a rally car, using
a miniature rugged 3D camera
developed by the consoriium.

The programme also includes
scenes showing the potential for
special effects, and 2 3D virtual
studio which looks realistic, but only
exists a5 & model within a2 computer.

Nick Lodge, ITC’s Head of
Standards and Technology
told Electronics and Beyond,
“Digital Television will soan
make it economical to deliver
thousands of television channzls
1o the home - far more than
can be filled with traditional
scheduled television progmmming.
This is exciting because it will
create apportunities for innovative
and minonty interest services, of
which 3D television is just one”.

‘Althaugh you need a special
display, the Teeling of actually
being in the back of a rally car
or at the exotic location in a
travel log is quite an exparience”,
added Lodge.

Contact: Independent Television
Commission, Teh: (0171) 255 3000.

Long Life Blue-Green Lasers

Could Double CD Capacity

A team of researchers at Sony’s Research Centre ar Yokohama in Japan

has made a laser that could help to cram more informationon o a
compac disk. Several research teams are working toward the goal
of semiconductor blue-green lasers; but until now, their lasers have

been short lived.

In a paper in ‘Electronics Letters” published by the Institution of

Elecirical Engineers (IEE) in the UK. Satoshi Taniguchi, Tomonod Hino,

Satoshi [toh, Kazushi Nakano, Norikazu Nakayama, Akirz Ishibashi
and Masao tkeda of the Sony Corporation Research Centre report
that they have made a laser that operated at room emperature for
more than 100 hours. This is an improvement of about ten times

on earlier lasers using the same materials.

“Requirements for higher densitv 1
for thin and flat full colour displays a

ecording by optical disks and
re increasing”, savs Taniguchi.

“Blue-green laser diodes could be the kev device meeting these

requirements”, he adds.

Tiny lasers are used in compact-disk plavers and compuzer CD-ROM

machines. Lasers deteat digital information recorded as 3 seres of
pits in a reflecting surface. The amount of information that fitson a

CD depends on the colour of the light used o retdeve it. Blue-green
lasers can pack in at least twice as much information as the infra-red

lasers in today’s generation of CDs.

For further details, check: http://www.iee.org.uk or

https://www.sony.co.jp/Corporate
Contact: IEE, Tel: (01171) 344 8403,

Cruise/News/96D-014E. html.

.a line of personal computers

Motoroila to Sell
Mac Clones
Motorola is set to introduce

running Apple’s Macintosh

operating system, with plans

to sell the machines throughout

the world. The company is

also introducing a new line of

PowerPC-equipped computers

running Microsoft's Windows NT

operating system. The two product

families are expected to merge

into one by September 1997.
For further details, check:

Rttp:/ /wwe.motorols.cos.
Caontact: Motorala,

Tel: (01753) 575555.

Fix-it Resolves
Computer Conflict

Fix-It is a troubleshooting utlity
that sutomatically finds and fixes
soifware confiicts and hardware
configuration emoss — the leading
causzes of Windows '95 problems.
On start-up, he utility from
Quarnierdeck automatically periorms
an inventory of the user’s entire
computer, including applications,
games, uiilities, Iniemet browsers,
mickdems, network cards and
drivers, The pogram looks for
missing application files; conflicts
Betwesn applications or hardwars,
improper setings and Windows
system problems, such ss invalid
registry and system entries.
Targeted at Windows "95 users,
the tool, priced st £39,
compliments Quanerdeck’s
WinProbe '95 hardware
diagnostics utility,
For further details, check:
http://wwi.quarterdeck.com.
Contact: Quanerdack,

Network Computer
Announced by IBM

IBM has announced its first
network computer (NC),
a sub-£400 computer platform
for conducting Internet-based
business. The IBM Network
Station offers plug-and-play
simplicity and an intuitive
Windows-style graphical
interface, but is managed
through a server network
for both Internet-related I
and traditional business |
applications. This can
reduce hardware, software |
and management expense
by 50 to 75% over traditional
personal computers.

A recent Gartner Group
survey said a networked
personal computer (PC)
costs about $11,900
annually to own = including
expenses for software upgrades
and administrative services.
IBM - like other manufacturers
focused on building NC platforms
— hopes to slash this cost.

For further details, check:
http: / fwww . ibm. com

Contact: IBM,
Tel: (0171) 202 3799. ‘
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Windows Goes
Palmtop

Microsoft's new Windows CE
software looks and works like
Windows "85, but js designed to
run on limited-memary, hand-held
computers. More than 40 hardware
and software companies, including
Hitachi, Hewlett-Packard, SkyTel,
Casio Computer and Symantec
have endorsed the new system,
and Casio and HP have said

hand-held devices. The machines
will be able to share information
with Windows-based PCs and link
to the Internet using Microsoft’'s
Internet Explorer software.
For further details, check:
http: /[ www.microsoft.com.
Contact: Microsoft,
Tel {01734} 710021.

Guide to Mobile
Communications

Toshiba has launched & fres guide
te mobile communication, callsd
The Complete Guide to Moble Data’.
The provides an insight into
how the moblle data market has
developed, covers the cument status
of the varipus technologles in use
ard offers an insight into the way
i which these technologies will
continue o develop and mature.

For further details, check:
http://wwn.toshiba.com.

Contact: Toshiba,
Tek (01932) 82R828.

Beat Commuter
Misery

Tube and rail strike misery and
the knowledge that the average
commuter spends almost a working
day commuting each week is
enough to make many more
people want to work from home.

To help those who are tempted,
Telework, Telecottage and
Telecentre Association (TCA)
have worked together with
Hewlett-Packard, Lloyds Bank,
BT, insurers Tolson Messenger
and the European Union to
produce the first comprehensive
Teleworking handbook.

This book, priced at £13.95,
gives advice on every aspect
of working from home - from
business ideas to company
teleworking. It also offers
guidance on telecottage
centres, where homeworkers
have access to computers and
hi-tech equipment plus a special
section for disabled teleworkers.

According to the Department
of Transport, London commuters
take an average of 57 minutes
to get to work — adding up to
ten hours a week, which is more
than a working day. Throughout
the rest of the country, the
average travel to work time is
almost half an hour — adding up
to five hours a week.

For further details, check:
http: [ /wew.1Ca.org. uk.

Contact: Telework, Telecottage
and Telecentre Association,
Tel: (0800) 616008.

they will use Windows CE in new

Sharp Notebooks at Sharp Pnoe

The number of people that can
afford 1o spend £3,000 upwards
on a portable PC must be fairly
limited. Clearly, Sharp is more
optimistc about the purchasing
power of its target audience

for its two new notebooks,

the PC-2040 and PC-9070.

So what does £3,000 buy vou?
Sharp reckons to have developed
the next generation portable PC.

The machines do have a neat
colour display; a fast processor,
CD-ROM drive and internal

so0od00000RP0D00P0OP0B0R0

BT Launches
Windows
Phone Disc

BT has intreduced a Windows version
of Phone Disc — the range of
CD-ROM based telephone direciony
senvices providing access to the
17 million listed UK business and
residential numbers.

Aimed at customers searching
mare than 20 numbers per week,
the Windows Phone Disc works
with Windows 3.1 and is available
in gither stand-alone or networked
versions. The annua! version is
priced 8L £188, while the networked
version costs £400 per guarier.

For further details, check:
http://www.bt.com.

Contact: BT, Tel: (0B00) 919169,

sound systems, but are lacking
in basics such a5 a fvmodem and
rapid bawery recharge capability;
which vou'd expect for this price.
Bur o be fair, Sharp is offering
a three year return-to-workshop
warranty which features helpdesk,
fax, courier collection and return
delivery ar Sharp’s cost with a
five working day turnaround.
For further details, check:
http://wew.sharp-usa.com
Coniact: Sharp,
Tel: (0161) 205 2333.

Stronger
ARM

Digital has announced new
versions of its StrongARM
SA-110 microprocessor that
take S

beyond 250 million
instructions per second
(MIPS). The new versions
of the StrongARM SA-110
microprocessor operate

at 233MHz and 166MHz.
The SA-110 233MHz
processor couples the
large, on-chip cache and
fast bus interface of the
original SA-110 with a
higher-speed pipeline to
deliver performance
estimated at 270 Dhrystone
2:1MIPS, five to ten times
that of competitively
priced devices.

For further details,
check: hittp://wn.
digital.com or
http://viww.arm. com.

Contact: Digital,
Tel: (01734) 868711.
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aerial DAG offers Lowest Power

Maxim, nas iaunchad a ssrial 14-bit digital to anzlogue convener
which operates from a 1-5V supply, and consumes a minimal 1-5mwW
of power. The MAX545 handles digital data via a 3-wire interface,
compatible with SPIl, QSPI and Microwire standards. For bipolar
operation, the device has scaling resistors which work with an exdtemal
precision op amp, such as the MAXLl(}O On stari-up, unwanted
output voliages are cleared by an intemal power-on reset circuit
which clears the DAC ouiput to OV, when & voliage is first applied.
Contact: Maxim, Tel: (01734) 303338.

+3V

SERIAL

DIGITAL T

r 1=03mA

14-BIT
VOLTAGE
QUTPUT

Motorola’s Lexicus Division
has ported its small-memory
speech recogniser to the
Advanced RISC Machines
(ARM} Bmily ef microprocessors.
The ARM-based speech
recogniser has demonstrated
99-8% accuracy in quiet,
office environments, Other
tests have shown it to have
an average recognition
rate of 96% in high noise
environments, such asin
a car with the stereo on
and the windows open.
For further deiails, check:
http://www.arm. com.
Contact: Advanced
RISC Machines,
Tel: (01223) 400400,

Arm Gets Speech Recogmtton Capablhty
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The MICRO MODULE
.~ ANEWLOW COST controller
‘athat gives you customisation

Save £2 on your
next purchase from
Maplin or claim this
Twin Spot PIR worth
£18.17 when you
subscribe to

0T 35 little as £9 5 el
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t03 the real time operating
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Lamps not
included

with free gift.
Code YE28BF

Cut out the voucher below to e ot Oftey Conraibin: arastib
use at Maplin stores or return the
voucher with the claim form and the
£5 voucher printed in last month's
issue to claim your free gift when you
subscribe to Electronics and Beyond.

Experimenting
with PC Computers

A beginner's introduction to the
design of simple electronic circuits.
. writing of assembly language programmes
and interfacing to a PC compuier.

* 300 page book 240 by 270 mm with wiro binding o open flat.
Learn as you experiment, there's no boring preamble.

* Special circuit board with 470 sockets, no soldering.
Tnterfaces to PC using a standard printer fead.

= Special software written to complemant the book. &
Combined text editor, assembler & single stepper. “k I 5
The friendliest machine code assembler ever written. ;

. * Construct circuit & software for flashing LED.
Experiment with resistors, capacitors & diodes.
Build interface, write oscilloscope software.
Display emperature graphs & audio waves.

* Learn to programme almost without realising.

Telephone 01255 862308

Far full deiails.

High qualicy 300 page book £24 (£3 pp per order)
Kit Iz, plughoard, componenss. BrunWord MCA £46 =
Kit Ib, as Kit la + digial mulimeter + wols £79

Brunning Soﬂware

138 The Street, Litle Clacion,
Clacion-on-sea, Essex, COI6 918, —
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by Douglas (

The Syncrotron Radiation Source (SRS) at L "
is the world’s first dedicated source of |

aresbury Laboratory is part of the ¢ the 6GeV AERF fucility has
D Council for the Central Laboratory : at Grenoble in Frince. Scv
of the Research Councils and is a ¢ are in the process of const "nn
‘twin’ with the Rutherford Appleton : in Pacific Rim countries suc of
Laborstory ar Dideor (see Issue 104). The technology of superco ™
Photo I shows an geral view of the : magnets has made it possit !
laboratory: The SRS is housed in the large considerably more compac
building to the right of the main car park. i spedialist applications such
Since its completion in the 19707, I system developed by Osfor 1
numerous other synchrowons have been i with considerable inpur fro 15
completed around the world. In Europe. ¢ SRS team at Daresbury, e
@D ELECTRONICS AND BEYOND December 1995 LY



then re-inforcement will take place.

INCIDENT WAVE

Figure 1. Bragg's Law: If the difference in travel of two points of the wavefront at angle
of incidence 0, AB + BC is equal to a whole number of effective wavelengths,

electron is given up in 4 series of atomic
collisions as the electron experiences
viotent de-accelerations. A component of
the loss of energy of the elecwon at each
stage is converted o photons of
corresponding x-rav energy.

When an electron passes through a strong
magnetic field the partide cain experience a
force the magnitude of which is proportional
to the ficld strength and the electron
velocity. Masimum force is experienced
where the field direction is a1 right angles 1o
the velocity of the electron. This component
of force imroduced from a magneric field
can cause o sufficiently energetic electron
to radiate electromaenetic radiatdon.

This is the principle of the synchrotron
which usually consists of a ring of elements
to sccelerate electrons and with bending
magnets 1o flip the output of one accelerting
stage info the axis of aceeleration of another.
The “ring’ is wpically a regular polvaon.

X-Ray Diffraction

A kev propernty exploiied extensively by the
SRS at Dareshury is that of seray diffraction
where xmys are scattered off patterns

of atoms. It was the German physicist

Mix Von Lave in 1912 that first

demonsirated  patrerns produced by
diffraction of an s-ray beam through a
crvstal. Von Laue had anticipared such
a phenomenon as analogous to the
diffraction obuained with light difftaction
patterns. However. Laue’s group was
unable 1o relate the paterns obtained
¢ o the geometry of the diffraction crvsml.
i In England, Sir Lawrance Bragg was
in his mid rwenties and complering
his studies in Phwsics at a tme when
his frher was nvestigating the ionisation
of gases by x-mays. The keen voung
mind of Brmgg junior was able 1o
relate the patterns obumined by Laue
to reflections from planes of atoms
within the crystal structure.

Figure 1 indicates photons incident
at an angle 0 1o a crvsial plane direction in
a crystal. I the path difference AB + BC
is an integral number of wavelengths,
then the diffraction radiation will re-inforce.
This condition, known s Brage's Liw can
be expressed as:-

2dsind = nw n=1235

where d is the vertical separation of the
crystal planes, and w is the effective
wavelength of the s=rav radiation.

The simple Brage equation allowed the
structure of many iNOrganic sirucures o
be mpidly determined. The technique of
détermining molecular structure based on
such x-my diffraction patterns has steadily
developed from the 1920°s. Complex
software packages have been developed
to anlvse diffniction patterns by spatial
:artangement and relative inteasity
:  The Daresbury Taboratory has been a key
: player in the development of a mnge of software
: packages for specific application aress in sy
i cnstallography: Several software systems have
: deelopad under the wing of so calledl Collibhorme
¢ Compuational Projects (CCPs) at Daresbury:
i Thus CPP4 is a colliborative group involved
in protein structure analysis with over 310
installed sites around the world. Also CCP14
provides a fmmework for software for powder
and single cryseal diffraction with CCP13
being developed for analysis of polymer and
fibre diffraction. Thus researchers in these
ficlds have today access w considerable
accumulated scientific expertise.

The Daresbury
Synchrotron

Electrons are initally injected into the ring
at a relatively low energy of 600MeV from 2
small stomge ring which in turn is supplied
from a conventional linear accelerator. The
electrons may be inoduced as a single “packer’
or as i series of packets disinbuted evenly
round the ring. The choice depends on the
rziture of the experiment being undertaken.
A total of 160 elecron bunches can be
injected inro the SRS electron beam. The
relarive bunching of the electrons determines
the perindicity of pulses of radiaton
produced ar each radiation extraction point.
Electrons are normally injected into the
: ring ar thie beginning of the day and amped
I up toan energy of 2GeV Once the electrons
are rumped up o this level of energy it is
nat possible o wop the-beam up since these
would only be injected at 600Mev and could
: por be susiained in the field geomerry of
: the 2GeV electrons. There is some residual
loss of elecurons due o scanering from the
beam and from collision from residual gas
molecules within the vacuum chamber.
When the elecirons are initially
introduced into the main ring, the field
: strength of the dipole bending magnets is
I sufficiently strong to maintiin the beam
¢ within the ring. As mdio frequency poweris
I supplied to the varous accelerting stages
the velocity of the electrons increases
towardds the speed of lisht and the mass of
the elecurons increases also in accordance
with relativistic calculatons. During this
process the field strength of the magnets
is increased to mainain beam geomery,

SAMPLE

COLLIMATED X—RAY
BEAM

DETECTOR
ARRAY

DIFFRACTION RANGE

Figure 2. Basic features of experimental stage.
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CLRC

CLRC,

X—RAY BEAM SOURCE

%

PATIENT

DETECTOR ARRAY

Figure 3. Basic principle
of the CAT scanner.

At each of the 16 dipole points the
electron beam radiates intenselv over a
broad range of eleciromagnetic wavelengths
as indicated in the SRS daa curves in Figure 5.
Ten of these ports act as ‘pick up poins” for
the radiation emitted by electrons bent in
the magnetic field. These in tum actas
mputs o around 30 expenmental staions.

While the number of conventional
bending dipoles is determined by the
essential synchrotron geometry, it is also
possible 1o include so called “inserton’
devices in the configuration in the straight
sections between the bending dipoles.
These insertion devices act o locally periurb
the elecron beam in orler to produce
additional sources of synchrotron mdiion.

The so called undulator” magmer is
essentially a stack of permanent magnets
thar introduces a field that produces a
periodic field parrern. Such a confisuration
produces a narrow beam of soft x-ravs.

The so called “wiggler’ magaet uses
superconducting technology 1o produce
ficld perturbations 1o produce xrays of
higher energy. The system at present suppors
one undulator magnet and two “wiggler’
magnets (see SRS W16 cunve of Figure 3).

When the SRS at Daresbury was initally
tesigned and construcied, the technology
of such inserdon devices had not been
anticipated. In more modern systems,
the length of the straight sections has
been significamly increased to facilitate
the incdusion of such devices both initally
and in any subsequent upgrades.

One of the stations, SRS station 16.1,
supplied by s-rays from a wiggler device is
shown in Photo 3. In summary, the staton
resemibles a shooting gallery in a vacuum as
indicare<d in Figure 2. The output from the

syncrotron radiation is targeted with great

precision on to a rrget (on far left) which :

can be accurarely romted at a range of i

selected angles. The entire system up 0

the detector array is mainmined at ulte low

vacuum. The distance between the sample

is wpically up 10 10m though some specific

experiments may have distances up w 50m

or more. Seattered radiaton is detected by

4 spedialised radintion detector shown on i

far right of the assembly. This radiation :

detector system can detect individual

scattered photon events in real time.

The vacuum chamber at station 16.1 from

the target to the detector interface

‘telescopes’ so thar diffraction patems

over different ‘target — derector” distances

can be investigated. The target stage can

be rotated accurately through various angles

and the corresponding diffracted field

pattern caprured by the detector system.

Once the data has been collecied from

sufficienrangles, complex computer

software processes the data according 1o

experimental objeatives. This provides

information abour constituent atoms and :

their relative position within the sample. :
A pew system of beam control has been

recently implemented o allow positioning

to an accuracy of 10 microns for the various

beam lines. This has involved increiusing :

the accuracy of measurement of beam

line position using 16 bit A'D detectors :

compared with previous 12 bit devices.
The drift of the beam is primarily due

1o thermul aycling of the SRS over the :

24 hour period. There is increasingly a kev :

requirement of having good foundations
10 support synchrotron systems since any
movement or flexing of heavy lifting gear
around the ring structure can result in
distortion of beam alignment.

Detector Technology

The detector technology is a vital
component of data collection. With
experimental time ar the various stations
being a valuable commodity; there is

an advantage in reducing the time
required 1o caprure daia.

The basic type of detector utilised in
con-crystalline diffraction stations are
designed and built by the SRS detecror
group. The basic type of detector utilised is
that of the multiwire proportional counter
(MWPC). Individual photons are detected
by the ionisation they produce in the
vicinity of discrete wires placed dose
together and in a strong electric field.

The use of delay line circuitry allows
resolution of separate (X.Y) co-ordinate
af each photon ionisation ¢vent.
Conventional delay line circuits tead to
limit detection rite 10 around one million
counts per second. Ina development
of this technology in the so called MWI3
Systemy, separdte instrumentation on each
channel now allows an inaease in speed (in
theory 10 200 million events per second).

An additional development is that of
RAPID the fast 2-D detector system
where ulim fast A'D dara capuure on
each detector co-ondinure allows dam
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Figure 4. Operational diagram of SYCLOPS.
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caprure at rates of up w 10 million
events per secand and with positional
spacing of L8th of the spacing between
the wires or stripes.

System Utilisation

The trend in modem scientific research is
to utilise well developed [acilities that are
shared by a wider group of users. Around
600 separate projects a1 present take time
on the SRS involving around 2,400
researchers. Around a quarter of this
activity originares from outside the UK as
summarised in Table 1.
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|  Country % of Non-UK Use

mpeRlen el e

Table 1. Summary of percentage of non-
UK use of SRS for periods during 1994.
Also, the SRS Is used across a broad
range of disciplines.

Utilisation of the SRS facility is
relatively high with an operating efficiency
of 88.4% with allowance for injection
tme of the beam. The facility is run for
around 6,000 hours per vear. Each of the
experimental stations is managed by a
specific local ‘manager’ who ensures
that beam chamceristics meet the
specification of users of the system.

Safety Considerations

As the beam is introduced into each
expermental ‘hutch’ for the process of
dara collection, the high levels of ionising
radiation require all workers to withdraw
behind doors and wall lined with thick
lavers of lead. Spedial attention has in
particular 1o be paid to adequate sealing
of doors to ensure that radiation does not
leak out. Also. cables and controls berween
contral rooms and hurches” require 1o be
routed through special purpose conduit
enclosures to prevent radiation leakage.

Unravelling
Photosynthesis

One of the earliest funciions developed by
bacteria in the ‘primeval soup” was the
process of photosynthesis where photons
of light from the sun are used as ‘energy’
1o initiate chemical reactions. A group at
Daresbury Laboratory in association with
researchers at Glasgow University has
succeeded in derermining the molecular
structure of the light harvesting complex
of a purple photosynthetic bacterium —
Rhophseudomonas acidophila. This
organism can be readily found as a purple
seum on polluted waterways in North
America. Studies of this most ancient of
organisms, have revealed the elegant way
in which incident photons of light are
captured by the harvesting complex.

The reaction centre of the bacterium
cannot manage photesynthesis on its own
due to incident light photons. It depends
on the harvestung complex w collect and
distribute enerzy 1o it in sufficient amounts
tc enable it to achieve canversion of the
chemical ATP The ‘chromophaore’ regions
in the light harvesting complex mapidly
absorbs individual photons. The energy
from a specific photon is in turn channelled
through other chromophores until it
eventually is made available ar the cenrral
reaction site.

The proteins involved in the
phowwsynthesis process reside in the
actual membrane of the bacteria. The

isolation and collection of such cell
membrane proteins is a notoriously
difficuit procedure necessitating the
use of exceedingly minute samples.
Usewas made at Daresbury of ‘wiggler’
station 9.6 of the Synchrotron Radiation
Source. This station is primarily used

to its very high ocutput levels of xrays
0 obain the data in the diffracted

X-ray patterns.

The eificiency of the light harvesting
of the bactedum approaches 95%. A toal
of 8 light harvestng complexes (LH2) are
configured round a single LH1 complex.
Light energy is caprured within the
peripheral centres and raise the energy
at the reaction centre. Thus even a
so called crude organism is actually
a masterpiece of molecular engineering.

Probing the Tissues
of the Eye

The wransparency of the cornea and the
lens are crucial for effective vision. A range
of clinical disorders can render these finely
balanced optical structures non-transmitting
0 light. With an aging population, such
problems are likely 1 increasingly manifest.
Considerable work, primarily funded by

the Medical Research Coundil, has been
undertaken 1o investigate how various
agents may be able o block such processes
of tssue degeneration.

When ‘normal’ clear camneal tissue is
probed using the synchrowon madiation,

a highly ordered patern of bundies of
collagen is observed —like logs in a log pile
all aligned in the same way. An imbalance of
sugars in the body: associated for example
with diabetes, ends  disrupt this high
level of ordering, so that while the chemical
composition of the strands of collagen
remains similar, the physical arrangement
of the strands of collagen is more random
and accordingly less twansparent. In fact,
the sclera, the "white” of the eve, is
chemically indistinguishable from the
normally clear corneal dssue.

The process of ‘glycation’ has been
studied extensively at Daresbury in order
1o determine its specific mechanisms and
also o investigate how it can be prevented.
Photo 2 indicates, right to left, normal,
aspirin-inhibited and ghoated lenses in vitro,
Giveaton is inhibited by paracetomol. The
use of aspirin and paracetomol is relevant
only in the scope of understanding the
blocking mechanism that they possess
in such laboratory experiments. There is
no suggestion thar any level of such over
the counter medicines will protect against
the glveation process ‘in vivo'. Such basic
research could one day; however, lead o
the prevention or better management of
such disorders.

Discipline % SRS Allocation
Matenal Science 238
Enginsening 1
Biology 18
Chemistry 2B
Prysics 25

Table 2. Typlcal allocation of
SRS beam time between main
disciplines during 1994

ich is fed

i Photo 3. SRS station 1
device.

8 by a high pence

The main component of the human
lens consists of 2 range of proteins known
as crystallins. The human eye contains a
high proportion of gamma — crystailin.
This is turn makes the lens relatively hard
and less easy to distort during the procass
of fine focusing as the radius of cunvarure
of the lens is changed.

The structure of delia—crystallin, the key
component of the lenses of birds and which
has recently been solved by workers @t
the SRS provides for a softer lens and one
which is better adapted 1o mapidly changing
shape 1o accommodate transitions between
air and water environments in diving birds.

Clear corneal material is often used 10
effect a corneal transplant. The use of the
synchrotron radiadon at Daresbury has
helped improve the cutcome of corneal
transplants. By ‘reading’ the axis of the
direction of alignment of the collagen
fibres in excised corneal transplants and
matching this to the natwral direction
in the eves receiving such transplants,
the number of failed wansplants has been
significantly reduced.

Investigating
Parkinson’s Disease

A range of neurological disorders are
thought to be assodated with abnormal
accumulation of various metals in brain
tissue. While Alzheimer’s disease tends 1o
be linked with Aluminium, Parkinson's
disease is thought to be associated with
abnormally high levels of Iron. Thus while
in 2 normal adult brain, levels of iron will
typically be at a level of 50 micro grammes
per gramme of tssue, in Parkinson's sufferers
this figure can rse 1o values five times higher.
A neuroradiologist at Newcastle General
Hospital and a team of researchers at Dareshury
have used the synchroiron radiation source

LI,

(
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CLRC

o try o identify the molecular form of

iron in Parkinson related tissue. A complex
molecular structure will tend 10 absorb x-ray
photons in a way which is characteristic
ofatoms present and also their relative
positions. Using the technique of Extended
x-ray Absorption Fine Structure (EXAFS)
the profile of the absorber was obuained
using absorption data from the synchrotron
beam. The experimenzal data obmained
matched that of Ferritin — a complex
molecule containing up to 4,300 iron
atoms. This confirms that the additional
iron is held in this molecular form. Parallel
work using eleciron microscopy was also
able 1o identify the physical appearance and
distribution of Ferritin within brain tissue
samiples. While not directly solving the
mystery of the development of this disease,
the information obrained is however
significant for researchers in this field.

rapidly be developed. The development
of such caralvsts is obviously of major
commerdal imponance 1o several key industries,

Microtomography
S0 called CAT scanners are now widely
used in hospitals to image the internal
composition of patients. The basic principle
of the CAT scanner is indicated in Figure 3.
An x-rav source delivers a narrow beam of
x-ray radiation through the patdent while
rotating round the axis through the patient.
At the same time the detecior array rotates
with the radiation source. The relative
absorption at co-ordinates within the body
is then calculated using so called back
propagation algorithms. Such a technology
can typicaily produce a resolution of the
order of a mm - the characieristic of the
size of features that can be distinguished.
:  The technique of microtomography takes
¢ advaniage of superb geomerry of the wrav
Loomng at catalys‘ts beam tog image &uchgsmaller'stmctures in
While proponents of green technology i a non-nvasive way, entirely analogous to
can easily describe what they would like scanning a patient. Synchrotron radiation
by way of clean, non-polluting processes between 6keV and 30keV is typically used
it is often left to the scientist to patiently in this application with resolutions around
research new chemical reaction processes 20 microns, some 50 rimes beter than the
to bring this about. This is especially true conventional CAT sysiems,
in the case of advanced caralyst design. A technique such as microiomography
The SRS has been used at Daresbury o has obviously wide application. Initially
optimise the configuration and test the the sysiem has been used © investigate
performance of a series of so called ALPO insect physiology. There is also interest in
catalysis— a branch of the zeolite familv of determining the structure of sandstone
caralvsis. Attention has in particular been associated with oil deposits. This can provide
directed to the formulation of CoALPO-18 vitluable information regarding the scope
and its performance in reactions such as

for oil extraction from such strata.
the production of propylene and ethylene

when methanolis introduced into is
SYCLOPS

reactive zones. The development of

catalysts using conventional “trial and error’ The wide range of wavelengths of intense
technology can lead 1o lengthy development radiation available from the SRS has allowed
times for such producs. By using the SRS development of a spedialist confocal

at various stages of cualyst function, it is microscope sysiem called SYCLOPS.

hoped that oprimised products can more Use is made of radiation berween 200
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and 700nm with appropriate interference
filters being used 1o select a narrow band
within this broad range.

The action of the confocal microscope
is 10 image in selecied planes through a
sample. The SYCLOPS has been developed
jointly by the Engineering Research Council
(SERC) and the Netherfands Organisation
for Scientific Research (NWO). The function
of SYCLOPS is shown in Figure 4.

Using the confocal technigue, images
can be obtained from ‘slices” across a
spedific cell. In this way, information on the
spatial arrangement of componenis such as
chromosomes within a cell can be obtained.

Using the mode of single bunching of the
synchrorron, it has been possible o direct
light to samples as small as individual cells
in order to monitor biochemical activit,:
Even though laser technology has increased
the range of lasers available and extended
their range of wavelengths and cutput
modes, the SRS provides a more Bexible
source of photons to investigate complex
biological structures.

Investigating Muscle

One of the most basic of biological
processes must surely be that of muscle
contraction. Having such a key role in the
universal scheme of things it might be
assumed that all the associated processes
involved had been solved years previousiy.
Apparently. however, this is not the case.
Revent work at Daresbury; however, using
the high performance experimeneal station
15.1 has provided new insight into the
process of muscle contraction.

Xeray diffraction is used o detect images
from muscle in the relaxed and the
contricted state. This in turn provides
information on the change in ordering
within the large molecules making up
muscle. It is thought that muscle consists
of myosin and actin filaments. The myosin
possesses arm like branches which in the
relaxed state are aligned about 60 degrees
to the axis of the myosin flaments. When
the muscle receives an electrical stimulation,
the arms move forward to hind to the actin
and in so doing the fibres slide past each
other, causing the muscle 1o conract.
Thus the combines strength manifested by
muscle is made up of countless separate
molecules/molecular interactions.

Making Plastics
Attractive to Bugs

Nature, it seems, has many a solution 1o a
range of problems of pollution. Each vear
at present around 100 million tons of plastic
ends up on rubbish tips or dumped in
landfill sites. Looking to the furure, iClis -
using the Daresbury SRS 10 investigate

the properiies of plastics creaed during

a process of fermentation using sugars

and specialist microbes. The plastics
formed during such processes are in

turn biodegradable.

The basic plastic product of this process
BIOPOL is being extensively zested using
the SRS source. It has been determined
thar the tempernature at which BIOPOL
is processed is a key parameter that
determines its biodegradable properties.
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Figure 6. Anticipated design of DIAMOND.

The x-ray diffraction images obuined from
samiples processed at various temperatures
provides a valuable indication  of how
molecular srructures are configured with

a view 1o optimising the manufacturing
processes 1o develop a wide range of
environmentally friendly plastics.

It should also be noted. thar this specific
process of plastic production involves
primarily agriculture. Does this provide
for another crop such as sugar beet wo be
grown on ‘setaside’ land 1o provide the
necessary raw materials.

Crystals of Cobra Venom

Nature has provided the Cobra with an
exoric cockrail of proteins in its venom, all
of them poisonous. In an effort to develop
new drugs to black the action of these
fnieuroLoxins, scientists at Daresbury are
using the SRS 1o investigare the structure

of one of the deadliest proteins present
in cabri venom,
Using venom extracted from snakes kept

ar the Liverponl School of Tropical Medicine,

the proteins in the venom are purified
and crystallised prior to x-ray scatiering

i ions. This allows researchers o
build up a picture of the overll protein
structure with the prospect in the future
of designing new drugs to block the aciion
of the neurotoxin. The unravelling of the
secrets of cobra venom developed in umn
over couniless millennia, will, however,
1ake some time 10 unravel.

The Future’s Bright -
The Future’s DIAMOND

The initial go ahead 1o build the SRS

was given in 1975 and became operational
on schedule during 1981. After some

15 yvears of high levels of urilisation,

plans are being made for a new facility
DIAMOND. With engineering spedifications
of DIAMOND now at an advanced stage,
methods of funding are actively being
ated. The earliest the new

faciliy could be completed by is
estimated to be 2001, by which time

the existing SRS will be over 25 vears old.
Figure 6 shows the present design

of the DIAMOND facility and which

' yped will be built at the existing
Daresbury site:

L

Parameter

Bloctron ensgy 3Gy

Table 3. Key parameters of proposed
DIAMOND system.

Figure 5 provides a useful comparison
of the performance of the existing SRS
and those proposed 1o use in the
DIAMOND facility

In the figure the daa for SRS is that
of the existing dipole magnets that bend
the beam ar each intersection between
accelerating elements and SRS W16
is the existing performance of the
superconducting wiggler (W16). The
line SCB is the estimated performance
of DIAMOND's superconducting
bending magneis. [t would be possible
as part of a partial upgrade of the SRS,
to use such bending magnets within
the existing SRS structure. The line
MPW indicates the performance of
DIAMOXND's muliipole wigglers. The
sections prefived U indicate advanced
undulatory sections of DIAMOND.

DIAMOND therefore provides
considerably higher beam intensities
and also exzends significantly the top
end of energy of delivered photons.

It also provides more flexibility for
addition of new insertion devices
during anyv subsequent development.

Summary

The continual development of the
beam parameters of synchrotrons
and also detection systems together
with sophisticated methods of numerical
analysis has made such work with
synchrotrons a key tool for the
investigation of a broad range of physical
phenomena. In particular, work in
material sdences has especially benefited.
It is to be hoped that the UK can
mainiain its eminent position in
synchrotron based research and
build vpon its solid achievement
of the past 20 veurs.

Further Information

Annual Report 1994 1o 1995, Synchrotron
adiation Depanment, CLRC.

Annnal Scienttific Reporis 1994 1o 1995,

Voleerne 1, Synchrotron Radiztion

Department, CLRC.

Annual Scientific Reports 1994 to 1995,

Volime 2, Synchrotron Radiation

Deparmment, CLRC.

Points of Contact

Public Relations,

Mrs. Mary Jacks, Daresbury Laboratory,
Dareshury, Wamington, WAG 4AD.

Tel: (01925) 603000.

Fax: (01925) 603100.

internet Sources

Within the high energy physics community,
the Intemet is hardly a new phenomenon.
The research facility at CERN, Geneva,
has played a key role in its development.
As a first point of contact, the home

page of the Daresbury Laboratory is
http://wwi-daresbury.ac.uk.

This is a useful point of contact

for many more displayed topics.

Contacts for Specific Topics

Unravelling Photosynthesis

Dr. M. Papiz. Tel: (01925) 603388
e-mail: m.papiz@dl.ac.uk

System Utilisation

Mr. RD. Quinn. Tel; (01925) 603261

e-mail; p.d.quinn@dl ,ac.uk

Probing Tissue of the Eye
Dr. K. Meek. Tel: (01865) 328185
e-mail: k.meekBopen.ac.uk

Parkinson's Disease
Dr. B.R. Dobson. Tel: (01925) 603325
e-mail: b.r.dobson@d] .ac.uk

Looking at Catalysis

Dr. G. Sankar. Tel: (0171) 409 2992
e-mail; sankar@ri.ac.uk
Microtomography

Dr. B.R. Dobson. Tel: (01925) 603323
e-mail: b, r.dobson@d] .ac.uk
SYCLOPS

Dr. M. Tobin. Tel: (01925) 603584
e-mail: m, tobin@dl.ac.uk
Detectors

Dr. R. Lewis. Tel: (01925) 603544
e-mail; r.lewis@d] ,ac.uk
DIAMOND

V.B Suller. Tel: (01925) 603209
e-mail; v.p.suller@dl.ac.uk
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for the accurate control of alternating

current voltage of any amplitude up 1o
300V rms. It achieves this through a DC
control voltage. The concept and principle
of operation is quite simple as shown in
Figure 1. Low voliage on one side of the
module, high voltage and load on the
other with the Iow voltage controlling or
modulating the high voltage and providing
total electrical isolation. In the simplest
sense, the ZAX27™ could therefore be
considered as a very compact infinitely
variable isolating tmnsformer. It is of course
much complex and more versatile than that
(as we shall see) and whilst the transformer
is passive, the ZAX27™ is aciive.

The device operates in two modes, Phase
Mode and Burst Mode. Which mode the
device operates in is selected simply by the
appropriate logic on a single MODE pin. An
ingenious scheme allows certain pins to
perform more than one function simply by
applving different voltage levels 1o the pin.
This has allowed the functionality of the
ZAX2T™ to be expanded without incurring
extra U0 overhead.

I t1s a fully isolated and elegant device

Isolated Mains
CONTROL INTERFACE

S0 0DOOOPOPOODOOEODPOODODGBONGSTFOODOOOEGEROBDER DD

by Peter Bode of Abbey Electronic Controls

It bas always been a preferable option to take
electrical power directly from the mains rather
than through a transformer for the obvious reasons
that transformers are bulky and comparatively
expensive items in electronics. In many cases where

 a transformer has been used it bas been necessitated

by either the need for low voltage isolation or the
need to control a load that is unavoidably mains
rated. The ZAX27"™ can perform either role.

Phase versus
Burst Control

Both phase and burst control are well
estmblished methods for contolling alternating
current voliges. Phase contral is more versatile

i and suitable 10 a wider range of situations than

is burst control. It however has the major
disadvantage of being intrinsically very noisy:
Where the elecirical noise generated can
ot be eliminated (due to power level, for
example) its use may be precluded by a
suitable EMC filter such as the ZFM232k5
EMI Mains Inlet Filter (Stock Code CK24B).
Burst control on the other hand does not
suffer froni noise in the same way as phase

¢ control. It can work with full half sine wave

cycles. This makes it passible o ensure the wm
on paint always coindde with the zero crossing
paint thus eliminating the main source of noise
in phase control. Burst control is however

inherently slower in response than phase control
: and is only suitable for systems with relatively

fairly large inertia such as heaters, some moltors,

and the like. It would not for example be used

in lamp dimming where there would be

¢ visible and very much unacceptable flickering.
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Figure 1. ZAX27™

Operation

The principle of operation is quite simple

. and follows the pattern that makes all
¢ well known components easy 1o use —

predicabiliny, precision, a well defined

i output for a defined input. The rms value
: of the AC ocurpur is 2 computable function
¢ ofthe value of the applied conwrolling DC

¢ volmge and the inpur AC voliage. The

I OZAXZTT maintains its output as a fixed

i ratio of the applied input volage,

¢ the mtio being determined by the level

i of DC voltage applied to the device's

: control pin 5.

The DC voliage achieves this control by
regulating the conduction phase (in phase

maxie) of the switching element of the ZA27™

: or (in burst mode) by proportionally

¢ allowing a number of half cycles of mains

¢ power to the load. Applications for the ZA27™
¢ include many mains operated (devices which
i are able to work with phase or burst control.
¢ Among these are all resistive-and inductive

¢ elements as well as some capacitive ones.

: The conrrol of such elements directly from

! a microprocessor or microcontroller is now

possible through the ZAX27™.

Closed Loop Application

The device has a further advantage in that

it can also be vsed in a fully isclated closed

loop design providing even better control
¢ than is possible with other controllers

that work with similar principles. To aid

in such applicadons, it has an integral,

fully uncommitted, operational amplifier

i which can be used as an error amplifier
! Or COMparator.

Output Inhibit

. In addition, the device has an in-built fully

isolated load current regulation input which
can be configured 1o limit either the peak
or average load current. On the low voltage

i side, the ZAX27™ has an inhihit input which
i prevents any output fram it when the pin

is taken high, whatever the volrage is
an the control input.
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Following the removal of an inhibit signal,
1 : 5 : : : : i the owpurwill remain inhibited for about
A B e e T S 1s after which it will sofi-start 1o the power
oal feasd : . I : level set by the control pin 5. This allows
- : a settling uime for other devices such as
055 relays and contactors.
0.8 |-+-eroseieresierivisnds )
675 : Control Input Pin (5)
The controlling pin 5 is by default sct o a
0.7 range of 0 to 1V DC 1o provide 0 o 100%
0.65 power control. It can however be changed
0.6 1o & different range of 0 1o 5V DC by
DAoL : applying 2.5V DC (or 0.5V)) w the
= : : : / : : inhibit pin 4.
<= L=t o Tt i Inthe 010 IV mode the device operates
0.45 : : i with 51 incremental steps thus providing
a resolution of about 2%. This increment
0.4 : : will be imperceptible and the resolution
0.35 |- miredoreineiinns - satisfactory in many applicatons. In Bt it
03] T In— may be necessary for loads which are not
VEry responsive.
0.25 i If for any reason these performance
0.2 figures are not satisfactory the 0 to 5V
045 L LB mode may be used. This provides 255
incremenial steps and an average
0.1 : : - : : 5 resolution of about 0.45%,
o P20 T T IR I O I PHASE MODE (Pin 3 High)
0 04102 03 04 0506 07 08 0.9 | Equation Letves die nognalisest s
Runction governing the input/output nio
Vi when the ZAX27™ is used in the phase mode.
Figure 2. Curve of normalised Transfer Function for the ZAX27™
in its Phase mode V. set to 0) TEV) = “"_ =

\Jtcum (Vi) +sin (2*2*(ViV0)) |\
All purameters are quantified assuming this =g 7
volage: In applications where the control

voltage is derived from V. (such as Figure 1)

Overheat Shut Down

There is also the inclusion of an on-module
overheat shut down facilin: i the module’s

Where

internal temperature should rise too high
it will automatically shur down until it has
cooled down to an acceptable limit before
turning on again automatically

Soft Start Facility

The ZAX27™ has a soft-start feature which
will gently mmp up the power output from
0% 1o 100% over a pedod, typically 5 seconds.
Should the control not be set to provide
100% power, the soft-start will ramp at the
same rate but stop at the current power
setting. The soft-start is active only at power
up and following removal of an inhibit signal.
Applications such as motor speed control.
automatic brightness control, regulation and
pre-regulation of the supply 1o trmnsformers
in both linear and switch mode power
supplies are among the maoy uses that
the ZAX27™ can or has been put io.
in addition to the supply pins. the
ZAXZ7™ onlv needs three other pins
(1 for input and 2 for output) connected
to be fully funcrional. Also, the DC power
requirement is so low that the device can
be powered from bateries if necessary:

Pins

The ZAX27™ has 12 pins, 8 on the low
voltage side and 4 on the high voliage side.
It may be useful o know that pins 9 and 10
are interchangeable. The same iS true of
pins 11 and 12.

DC Power Supply Pins (1 & 2)
A stable DC supply of 5V nominal should
be applied 1o pin 2 with respect o pin 1.

the Supply Volage Rejection Ratio (SVRR)
defined as V=/ V. will be very good,
theoretically (%. If the control valtage is
independent of the suppls; then the SVRR
is theoretically 100%.

Mode Pin (3)

A low logic (default) on the mode pin 3 puts
the ZAN27™ into its burst mode whilst s
high logic will put it into the phase mode.

Inhibit Pin (4)

The inhibit pin suppresses any output from
the ZAX27™ when a logic high is applied 10
its input. The pin is also used o modify the
input mnge of the module.

Vi is the 1o the load and V. is
the supply voliage, both in rms.
v is the control DC input and v
1S 1 circuit constant.

V. is effectively an offser voliage caused
by components” as well as manufacturing
tolerances. It can either be allowed for or
it can be rrimmed out by other external
methods. This expression might look rather
cumbersome but, as can be seen from the
graph of Figure 2, it is quite easy 1o use.

BURST MODE (Pin 3 Low)

Equation 2 gives the simple expression

governing the mansfer function when the
ZAX27™ s in its burst mode.

Vs —=

Input (230V 50Hz)

R[]

Aar

I

R[]

TR 2

9 7N ]

11 RI 3/

]

al

[}

av

*10R 0.5W (R4 is optional and may be. left off)

Figure 3a. Boosting the output drive capability of ZAX27A.

Output
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Figure 3a. Driving multiphase loads with the ZAX27A. -

P = VAP (2)
Where

The mode pin thus privides means for

base can be varied between 10ms to 2.3

Figure 3a shows how the output drive
capability of the ZAX27™ can be easily
boosted. In this case the drive capabiline
is limited only by the tac rating. The
circuit shown for example will drive
4 48kW loal. Note that snubbering
provision is not shown in any of the
sxamples and some EMC suppression
measure will also nead 10 be taken
depending on the load and topography
of the construction.

The ZAX27" is not restricted o driving
single phase loads but can easily be
configured also for multiphase loads. The
llustrated example in Figure 3b is fora
three phase application and it is obvious
how this can be extended o other number

P. is the average power to the load. viis ¢
the control d.c. input which can be
vared from 0 1o 1V or3V k is a circuit
constant (nominally unity), P-= is the :
maximum vailable powerto the load.

The DC voltage achieves this control by
‘burst” firing the swirching element of the
ZAETY on and off within a defined nime
frame or tme base. Within this tme
base (nominally 1 second), the ZAX27"
switches its output on and off with a fixed
mark/space ratio determined by the value
of v as shown in Equation 2. The 25327
is also zero-crossing swirching. This means
it will only switch its output on or off when
the mains is passing through its namural
zero. This virtually eliminates any noise that &
(& ll_ih:i !1:: assOckie 1_\\1ih nuiins switching of phases. Multiphase applications have
and it is this single fact that may make the £ s advantages such as improved
“L\"\;Z ) ‘l,?_“'_i?[ many am lications. _ : power delivery, frequency multiplication

The ZAXZ7™ only "‘_“'H"hf:" onand off ¢ allowing smoother operation of muchinery
s "_" |.Lhu! d.nme ll:l_'?{_‘ [N_-rn‘xl_ Furi_}lc'ﬂlli AL, or lower smoothing requirements. It will be
the frururm conduction pent "d‘ﬁ dc"lcmlmul : noticed in this {'.‘.\'il!"ll])l!: that there are three
b e i h-_'l' (2) '—l‘t' ( in_he RIS “l“'-h_' f‘ w4 h’“H” i non-commitied operational amplifiers
mains, is ]bl‘ll_ir‘l:-\‘ 1 i_m mc;m_-i rl'1e re.:l :Iu[nfn : which may be used 1o carry out other
of the ‘/_l.\__ . \‘.-Ir_mrl.npu.mng with a UME { e control lunctions.
huse of 1s, s 1% which is verv good. Resolution
in this case is defined as the ratio of the

optimising the speed resolution pamimerers
for any given design if these matter. The ume

Figure 4 shows a wpical closed loop
application of the ZAX27™ (phase mode).
The ZAX27™s amiplifier is used as an eror
amplifier to compare the reference set by
RLDS with a sample of the ourput voliage.
It then controls the supply to the wansformer
o mainiain a constant output DC supply
irrespeaive of load and madtins supply vadatons.

As wide vanations of mains supply is no
problem the dreuit s also suitable for automatic
mains supply adjustment for appliances
tlesigned for global usage a feature only
provided with expensive switch mode power
supplies. Another advange of this applicaion
is tha it awomatically compensaes for
transformer load regulation problems, an
important consideration in the design of
power supplies. When used a8 a pre-regulator
at the front end of a linear supply, 4 very
high efficiency linear supply can be realised
whilst producing savings in reduced heatsink
size and overnall volume.

ZAX27™

The ZAX27 '™ is available from Maplin
(Order As CK23A) £29,99 inc., VAL
EMI Filter ZFM23/2k5 (Order As CK24B)
£11.99 inc. VAT.

mnimun incremental conduction peviod - | Figure 4. Suggested
divided by the e base. On the other hund, | circuit for regulating
switching on and off once every second : | the output of a DC __12
nuwy be oo slow for some applications. HOWEH STy w11

Prowision is therefore made for variable
time base on the ZAX27" . The minimuan

|

time base is 100ms which allows a

maximum of 10 half sine waves and

provides therefore a resolution of 10%.
The mode pin 3 on the device serves

the dual purpose of allowing the time base

to be varied thus increasing or decrensing

the reaction time of the ZAX27™ but

correspundingly reducing or increasing the
resolution. For example. reducing the time
base 1o half g second will increase the
reaction time to hulf a second but this also
reduces the resolution 1o 2% which is still

good enough for most applications. Ifan
application only nieeds a resolution of, say,
10%. the time base could be decreased to
100ms offering a fster reaction time.
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enerration of satellite broadcast

television services is still increasing

at a phenomenal mate throughout
Europe. While it has been unusual 1o see
more than just 2 handful of satellite dish
aerils on houses in the average British
sireet, if numbers of installations continues
ar the present mate, it's going o be the
norm rither than the exception shortly,
10 have a dish.

In the UK, where there are some 23
million television-viewing households,
nearly + million of these households
have a sawellite dish. This 15 an almost one
in five situation. Penetration is expected
o increase. of course, over the coming
months in the run-up to Christmas.

In Europe, the situation is similar,
although only one country beats the
UK's penetration, in both numbers and
percentage. Germany has ncarly 38 million
televisionviewing households, and an
almaost unbelievable 10 million of them
havesatellite dishes.

The remainder of European countries
Ell a long way short of the UK and
Germany in satellite penetmation, but the
trends are apparent, and are expecied 1o
increase rapidly over the coming years.
Over all of Europe. with 162 million
television-viewing homes, there are 25
million homes with satellite dishes installed.

Some European countries indirectly
lend themselves o satellite dish installation
more than others. Mountainous regions,
for example, benefit from satellite
broadeasts more so than flat regions.

Elar regions, too, usually benefit from

easy installation of cable television systems
which can alleviate the need of sarellite
broadcasts altogether. Also, different
governments invest different amouns

in technology and its facilities. So, the
picture across the continent depends

on physical geography and political
geography, as much as any couniny’s
desire to have satellite television.

Most current satellite broadcasis are by
pretty conventional means, and the future
looks rosy for them as they are. On the
other hand, the launches of Astra satellites
1E and 1F in October 1995 and April of this
vear (as well as the future launch of Astra
satellite 1G next vear) bode good for future
forms of sarellite broadcasting too. By next
vear, there’ll be 56 digital transponders
availuble for use by several hundred digital
television broadcast channels. The wide
choice is expected o create a market surge

P T T LI LT
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of customers who want satellite dish
installations. Needless to sav. the satellite
industry is very excited over the digital
prospects, and what the future holds

for us all.

2001

I've looked ar the problem in the past

in Flectronics, of course, but it's getting
closer (the year Z000. that is) and the
situation shows no sign of abating. For
the few readers who aren’t aware, I'm
talking abour what's going to happen to
computers around the world which may
be affected on 1st January 2000. It appears
that many computers” in-built clock dates
will revert back to 1900 and cause untold
havoc 1o computer systems worldwide.

To those of us with a computer built to
handle the new millennium, this mighr all
seem like 2 big joke, but (seriously) in fact,
there is a Government sponsored agency
(Taskforce 2000) which is advising

UK companies on the matern.

And, as if computers themselves aren’t
enough, Taskforce 2000 has wamed
companies who manufacture goods
with embedded microcontrollers in them
(and ler's face it, there are embedded
microcontrollers in most electronically
controlled appliances these days) that the
new millennium could prove a difficult
dme forthem roo. Just imagine, your
videocassette recorder, set 1o record
the midnight striking of Big Ben on
New Year's Eve 1992 could be the first
time ransporter. allowing you 1o record
relevision programmes from as far back
as the vear 1900 — before television was
even invented. Yes, I'm being facetious.

Actually, the problem is serious. It's
estimated that some 80% of I'T systems will
be affected by the change of millennium.
IF yours, or your company’s will be affected
(vou can check 1o see what happens 1o a
computer simply by changing the date
temporarnily) and if you or vour campany
rely on it for livelihood. then you need
to do something abour it. Cerainly makes
me glad I've an Apple Macintosh.

Surfing Blues

The public telephone network is being put
under strain from Internet users who hang
on the telephone line. Telephone networks
were originally designed for voice calls of
short duration. Tepically, ealls used to be of
around three minutes, after which, users

would get fed up of speaking and hang up.
Internet users, on the other hand, end

10 be on the elephone line for much
longer thiin this (hours, if my telephone
bills are anvthing 1o go by) for regular and
frequent periods. Tving up a welephone
line for such long periods ties up network
resources and ultimately makes it harder
for other calls 1o get through.

While this has placed minimal pressure
on telephone networks to date, the sharp
increase in Internet users (particularly the
mass uptake which has siarted to occur
in home users) will pur ever more
increasing demands on the telephone
network. With every hour of an Internet
connection taking up the equivalent
of 20 average voice telephone calls,
it’s not hard to envisage the dme
(in the not-too-distant future) when the
networks cease to be able o cope with
any relfiability. (This has probably already
started to occur - the last time 1 wied o
telephone for a BT engineerto report a
fault the line was busy for several hours —
yes, I'm being facetious, again).

in all seriousness, it means that
significant expansion of worldwide
nerworks has to take place immedianely.
Without planned, rapid expansion
over the next few vears, the busy signal
will become an all wo Emiliar solind.

DVD
It’s been a while in the pipeling, but
digital video disk (DVD) is about 1o come
to fruition —at least, the hardware is.
Matsushita is abour 1o release the world’s
very first DVD player in Japan, and is
expecied 1o do the same by the end
of the veurin North Americi. Germany
is next in the rollout, in February of next
year The UK isn’t vet featured in the
company’s plans for product release.
Mind vou, while the playvers are almost
released, the actual disks dre a seemingly
long way off ver. which leaves DVD open
o queston. Plavers withourt disks are
like CD-ROM drives without CD-ROMs,
cars without petrol, bicycles without
pedals, British weather without rain,
televisions without pictures, and
er .. . yes, you ger the message —
U'm being facetious, yet again.

The opinions expressed by the author are not

necessarily those of the publisher or the editor.
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___FEATURES

Simple to build
No alignment
equipment required

Colour or
black and wh{te

" SCART facllity

Pre-punched
steel casmg

Test sugnal for
receiver tuning

_APPLICATIONS

Camcorder replay
\fdeo edltlng
Lmklng VCRs

Audlofwdeo
signal testing

PROJECT
RATING
Kit Available

Order as LU35Q
Price £34.99

'm

ve

V2die

@(ﬁj

Deslgn by Chrls Barlow
Text by Chris Barlow and Maurice Hunt

-—-—#I

This project is a substantially revised version of the Audio and Video Modulator
kit (LM79L), previously featured in the February 1989 issue (No.30) of Electronics.
Ihe main reason for the update is due to the discontinuation of the originally
specified UHF modulator (the UM12806), so the new circuit was designed around
the recently introduced (and superior) Alps’ modulator. This modulator features
an integral ‘aerial throughput’ RF mixer/booster and a built-in test signal for
receiver tuning, which causes a bar pattern io be displayed on a TV connected

to the project, so that the picture can be adjusted for optimum results.
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Figure 1.
Block'diagram.

he opportunity was taken
Tduring the redevelopment
process to add a number
af useful extra features 10
the design, including a SCART
socket and provision for
adjustment to cater for the
imminent Channel 5 introduction,
while a pre-punched steel
casing makes the project
casier 10 Consiruct
Circuit
Description
Refer to the block and circuit
diagrams. shown in Figures 1
& 2, respectively. These should
be of assistance when following
the description.
The DC supply from the regulued

AC-DC adapror is applied 1o SKI,

noting that the centre-pin is positive
and the outer contact negative.
D1 protects against reverse
polarity damage to the drcuit.

Low frequency decoupling
of the supply is provided by
capacitors C2 and €5, while C1.
C3 & C4 1ake care of the
high frequency decoupling.
LED 1D! lights to confirm
when power is applied.
Voltage regulator RG1
provides a steady +3V level,
which is required by the
UHF modulator, MD1.

For the audio circuit o
function correctly; a half +V1
supply reference is necessary;
which is provided by half
of IC1 (ICla). The voliage
reference applied to the
input of this op-amp is
derived from the two resistors
Rl4 & R13, which form a
potential divider. The op-amp
is configured as a unity gain
voliage follower to provide a
low impedance half-supply; its
inpur being decoupled by C13-16

and is output by C11 & C17-19.
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Operating voliage:

Video input level:
Video input impedance:

RF TV INOUT connectors:

SPECIFICATION

8-15v DC
{e.g. 12V 300mA AC-DC adapior, YB234)
DC power input connector:  2-5mm powser socket, centre pin positive

Supply cumrent: i44mA @ 12V

Audio input level: 150mV to 3V Pk-to-Pk
Audio input impedance: 50k

Audio input connector: Phono

200mV to 3V Pk-to-Pk
1ME2 approximately, 750 with
termination load selected

Vid=o input connector; BNC

Audio/video connector: SCART

RF TV output: Channel 30-39 (543-25-615-25MHz)
M sound sub-camiern 6MHz

Standard TV coax

Photo 2,
The assembled
PCB in box.

The other half of IC1 (IC1h)
is used as an audio amplifier
which drives the sound input
(pin 2) of the UHF modulator,
MD1. Resistors R12 & R13
determine the gain of the
op-amp. with potentiometer
RV3 senting the level of audio
signil applied o the amplifier’s
input. The incoming signal
from pins 2.& 6 of SK4. or from
the phono socket SK3, is AC
coupled 10 RV3 via Ci0.

The video signal is applied
10 pin 20 of SK4 and its
ground is connected o pin 18.
The input impetlance of

the video amplifier, formed
from transistors TRI-3, is
approximately IM€Q. However,
this can be reduced 10 73Q

by closing switch S1, which
places a 730 resistor (R2)
across the video input — this

is known as a termination load.

The video signals are AC
coupled via Cointo the gate
of TR1, a Field Effec Transistor
(FET). Diode D2 and resistor
R3 are used to maintain the
correct bias level. TR1 & TR2
form a broadband buffer
amplifier, the gain of which is

set by the value of the negative

feedback resistor, R6 and
potentiometer RV1. Resistor R4
provides the source load for _
TRI and preset potenfiomeier
RV2 forms the emitter load for
TR3. The DC bias for TR2 is
derived from R3and TR1. A -
small amount of frequency

compensation i provided by C7.

The video output from the
amplifier is tapped off from the
wiper of RV2 and fed o the
video input (pin 1) of the UHF
modulator, MD1. Inside MDI1,
the audio signal is converied
into a 6MHz frequency
modulated (FM) sub-carrier.
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Figure 2. Wiring diagram.
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It is then mixed with the

video signal and fed 1o the
amplitude modulated (AM)
section, where the UHF carrier
is combined to produce the
final modulated RF output
suitable for the aeriul inpur

of domestic TV sets.

PCB Construction

The PCB is a single-sided
fibreglass rype. with printed
legend 1o assist assembly —
refer 1o the PCB legend and
track drawing. shown in Figure 3.
The PCB has been designed

for a minimum of offboard
wiring, which is needed only

1o connect the video and audio
sockeis. The board is best
assembled in order of ascending
component sizeheight

Start by fitting the four PCB
pins in the position marked
AUDIO ' VIDEO™ "IN & '0V°
Use the piece of 22swg wire
supplied in the kit for the
single wire link. Take care 1o
ensure that polarised devices
{electrohvtic capacitors and
semiconductors are fitted
the correct way round. Also,
ensure that the IC socket for
IC1 is fed with its end noich
aligning with the printed legend.

Fit the three preset
potentiometers, and set them
all to their hall way positions:
the circuit has been designel
such that these seuings should
enable the unit to operate
with @ minimum of setting up
being required.

The SCART socket (SK4) has
owo kocaning dips which are pushed
through the holes in thé PCB_
until they lock in place, then
the socket pins can be soldered.
Switch S1 has tabs ateach corner
of its metal body, which should
all be soldered in to provide
support. Fit the PCB-mounting
LED LD1, and the power sacket
8K1 flush to the board.

The volage regulator, RG1
leads must be pre-bent at 90
and the regulator heasink
tab finned flar onto the board
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Figure 3. PCB legend and track.

using the M3 hardware
supplied, as shown in Figure 4,
the exploded assembly diagram.

The UHF modulator, MD1,
is fitted verdcally; with its comer
tabs soldered in 1o provide support.

Install IC1 last of all, with its
end notch aligning with that of
the socket.

Having complered the board,
check your work carefully for
misplaced components. solder
whiskers, bridges and dry joints,
then clean off excess flux using
a suitable solvent.

Testing

Testing of the completed board
should be carried out pror o
its installation into the casing,
since faultfinding will then be
easier, should it be required.

‘Temporary connection to the
board should be made, as

shown in Figure 5. At this stage,

the wires can be longer than
required, as they are cut 1o size
during the final assembly.

All the tests can be made
with a minimum of equipment.
You will require a multimeter, a
UHF TV set and an audiovideo
source. A regulared 12V AC-DC
adaptor, with centre-pin
positive, will also be required
to power the unit. Carefully
lav the PCB assembly onto
a non-conductive surface,
such as dry paper or plastic.

The first test is 1o measure
the resistance at the DC power
socket. SK1. With the
multimeter set to read ohms,
connect its red (+) test lead
to the centre terminal and the
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Figure 4. Exploded assembly.
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resulting in a dark picture.

black (—) test lead to the power
sacket's side mg or any other
OV point on the unit (such as
the UHF maodulator casing).
You should ger a reading of
approxinutely 1-5MQ and. when
the test leads are reversed, a
much higher reading in excess
of 20MQ should be present.
due to the reverse polarity
protection diode D1.

Next, the 12V AC-DC
adaptor should be switched
on but not ver plugged into
the onboarld power socket,
and the mulimeter set on
a DC current range that will
accommaodate up to 300mA.
The aim is to test the current
consumption of the unit
in its quiescent state (no signal

Figure Sb, Vigeo jevel s&t comectly,

giving the best picture guality.

applied). The following process
is a little fiddiy in practice, and
care must be taken not to short
circuit the power supply.

The multimeter’s red (+) test
probe should be inserted into
the power supply cenire hole,
the negartive (-) test lead held
an the DC power socket (SK1)
centre pin. and the outer
contace of the power supply
plug must simultaneously be
brought into contact with the
tab (0OV terminal) of the power
socket. This can be achieved
either (preferably) using a lead
terminated in crocodile clips,
by pressing the outer conact
of the power supply plug onto
the power socket tab. or onto
the metal body of the UHF

Snokeprand
Hoster

Sk2

Figure 5. Internal wiring.

Sereenan
Caple

Eoiger
‘Igg

Chogels
Frano
Sacket

Figure 5¢. Vider level ==t tod high,

modulator. The ‘power on’
LED. LDI should lishi and a
current reading of around
i44mA should be obtained. _
If the curremt consumption
is satisfactory, the power
supply can be plugged directly
into the power socker. The -
multimeter should then be set
to read DC valts (up w 20V).
With the negative (black) test
lead attached 1o a convenient
OV point on the board
(e.g. the modulator body),
voliages on the board
should approximately
muich the following:

Cathode of dicde D1 = +11-2VDC

Link = +35VDC
Pin 1 of IC1 =+506VDC
Pin 7 of IC1 = +35aVIDC

This completes the DC
testing of the audiovideo
modulator. and the mulimeter
can now be put aside.

Next, connect a coax lead
(GW61R) from the RF output
of the modulator to the aerial
input of a UHF television.
With the UHF modulator’s west
switch ‘on’” (upper position),
tune a spare channel on the
TV o approximaiely 36, where
vou should see a screen with
iwo vertical white barson a
black background, with no
sound. Connect an audio/video
signal to the input (BNC/phono
or SCART) of the modulator.

If no other video connection
is made o the unit then the
ermination switch (S1)
must be on.

Tor set the audio level, adjust
potentiometer RV3 uniil the
sound level is the same as for
an off air mnsmission (BBC,
I'TV, CH+5). Next. ser RV1 fullv
anticlockwise and RV2 to its
halfiway position. so thar peak
whites don't flare our and
produce excessive buzzing on
the sound channel. The final
setting of the video level is
down 1o vour personal
preference — see Photos 3a<.
DO NOT make any attempis
10 adjust any of the presets
inside the UHF modulator

resulting in saturation and flaring
out of the peak whites.

(MD1), as these are factory
set using sophisticated rest
equipment.

Final Assembly
The unit is housed in a pre-
punched screened metal
casing for case of construction.
Fit the 10mm threaded
insulated spacers o the holes
in the PCB, and carefully install
the PCB into the casing — see
Figure <, showing the exploded
assembly diagrany.

Install the BNC and phono
sorckets inro their holes in the
casing and secure them with
the nuts and washers supplied
with the sockets. Connect the
sockets to the audio and video
input PCB pins using short
lengths of suitable screened
cahle (the outer screen
connects to the OV erminal in
each case) - refer to Figure 3,
showing the internal wiring
required.

Finally, fit the lid omo the
casing with the screws supplied,
and stick on the four rubber
fect on the box underside.

Using the
Modulator

Refer to Figure 6, -showing

the general application wiring
between the unit and various
pieces of video equipment that
can be used with it. The test
switch on the modulator can be
switched in to assist the tuning
in of a different TV set to maich
the modulator if the system
setup is altered

Note on Tuning
for Channel 5

When the new Channel 5 is
inroduced, the UHF modulator
may need to be muned fora
different irequency, away from
the existing channel 36 and
towards channel 39. This can
be achieved by adjusiing the
channel frequency preset
control — see Figure 6. [MEEE
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Figure 6. General application wiring.

PROJECT PARTS LIST

RESISTORS (All 0+6W 1% Metal Film, Unless Stated)

R147 Ak

R2 750

R3 M0

R5 1ka0)

RG,8 10002

R9 2200

Ri0-15  4k70

Ri3 27k0

RV1 10k Presst Potentiometer
RV2 1k£2 Preset Potentiometer
RV3 50k} Presst Potentiomster
CAPACITORS

C1,3,4,6,

8,13,15,

17,18,20 100nF 18V Ceramic Disc

Cc2,9 200ufF 18V Radial Electralytic

€5 47uF 16V Radial Electrolytic

C7 200pF Ceramic Disc

Cc10 AuTF 63V Radial Electrolytic
€11,14,

16,19 22uF 16V Radial Electrolytic

Cci2 470pF Ceramic Disc
SEMICONDUCTORS

D ANAC0L

D2 1N4148

RG1 L7805CV

LD1 PCB-mounted Red LED

TR1 BF2444

TR2 BC539

TR3 BC327

Ic1 TLO72CN

MISCELLANEOUS

SKi PCB-mounted 2:5mm DC Power Socket
SK2 BNC Round Socket 500

SK4 Pentel Right-angied Socket (Lugiess)

ol B ST AN S B e o <

o]

Y

b b e e e b

b s e

(M1K)
(M75R)
(MiM)
(M1K5)
(M100R)
(M220R)
(M4AKT)
(MZ7K)
(WR42V)
(WR40T)
(WR43W)

(YR75S)
(ATA1U))
(AT3ON)

(WXB0Q)
(ATTEH)

(AT3TS)
Wxs4u)

(QL73Q)
(OLS0B)
(QL31))
(QYRBT)
{QF16S)
(Qo18U)
(QBGEW)
(RABRY)

(FHOGE)
(HH18U)
(BPB3VY)

SK3 Chassis-mounted Phono Socket
S1 Rignt-angled SPDT Slide Switch
MD1 GMHz UHFE Modulator

8-pin DIL Socket

Amm Singlz—end=d PCB Pin
M3 10mm Insulated Spacer
M3 10mm Steel Screw

M3 Steel Nut

M3 Shakeproof Washer
0-7imm 22swg Tinned Copper Wire
Miniature Coax Cabie
Stick-0On Fest Domed

Box

PCB

Instruction Leafiel
Constructors’ Guide

OPTIONAL (Not in Kit)

300mA AC Adaptor Regulated

Asngl Extension Cable

Pertel Audio & Composite Video Pug to Plug
10Base2 BNC to BNC Patch Cable 2m
BNC Y Adaptor

Single Phono-Phona Plug

2-to-1 Phono Adaptor

22

HHHI-\HL:TMI-AHMHHHHI-‘!-‘
27237

2 3
8

R PR
i

YWOGBG)
(FVO1B)
(WC21X)
(BL17T)
{FL24RB)
(FS36P)
JY22Y)
(JDB1R)
(BR44X)
(BL14Q)
(XRBBV)
(BPSSN)
(BL98G)
(GJ3gP)
(Z10L)
(XHTBL)

NB23A)
(GWB1R)
JW36P)
(Cv43wW)
(CKO1B)
{RW48C)
(YW3SN)

The Maplin ‘Getibu-Working Senics is available for this projsct,
se2 Constructors’ Guide or current Maplin Catalogue for details,
The above items (excluding Optional) are available as a kit.

Order As LU35Q (Audio/Video Modulator) Price £34.99

Flegse Note: Where ‘packass’ guantities are stated in the Pars st
(e:g., packet, strip, reel, etc.), the exact quantity reguired to build

the project will be supplied in the kit

The follewing naw items (which are included in the lat) are also available
sepamately, but are not shown in the 1396/57 Maplin Catalosue.

AudioVideo Modulator PCB Order As GIS9P Price £3.49

AudioMideo Modulator Box Order As BL98G Price £11.99
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who returned 1o the sirwaves in 1993,

and once again had a runaway success,
raising well over £17,000 for the second year
in succession. Fuelled by this success they
went on in 1994 and in 1995 rised an
astounding £38,000!

Brian Adams, their Technical Manager in
1993, explains how Radio Cracker Ballymena
went ‘On The Air'......

Initially, a number of people who were
interested in the work of Christmas Cracker
arranged a public meeting, to determine

They were among a handful of stations

whether or not there was sufficient interest
to establish a radio station. As a result of
that meeting, 4 management commiree wis

¢ setup, who with the help of the national
- charity were 1o organise Radio Cracker

Ballvmena. National support was to include
training documentation, nationally organised
advertising, supply of transmission equipment.
‘jingles’ and station idents on CD, and a
news service by saiellite.

The national co-ordinating team also
organised all of the official paperwork with
bodies such as the mdio authority; taking
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i away this burden of responsibility from the

Radlio Cracker

GOMMUNITY

T

22000603906 0020000 9000600000600 OOO0OE®

In 1991 the Charity ‘Christmas Cracker’ launched
their community radio stations — ‘Radio Cracker’
to raise public awareness of third world issues, and
generate funds for relief and development work.
In 1992 a group of volunteers from Ballymena in
Northern Ireland joined the project, and became
one of the most successful stations that year:

local bodies. In 1993 all that was to change -
the Christmas Cracker organisation decided
to stap radio stations, because of the danger
of the charity becoming known just for
radio. They had however, allowed local
groups who in 1992 mised over £13.000,

o retdin their rransmission cquipment,

and gave permission for any group who had
already ran a station to do so again in 1993
— bur without nitional support. Following
their success in 1992, the Ballymena Commires
felt thar they had no choice but to rerurn
again in 1993 — no mauerwhat the obsaicles.
With what experience they had gained

they set abour the task! Their persistence
was rewarded — with no national support,
and broadcasting for a shorter period of
time, they managed fo riise over £22,000.

I 1994 they continued, raising £24,000.

In 1995 the mayor of Ballymena challenged
the péople of the town to break the UK
record for a Radio Cracker siation — held
until then by Wimbledon ar £25,000. They
were not content just 1o break the record —
they demolished ir, rising over £33,000

in the four week period!

Committee

© The committee were perhaps the most

unlikely lot ever to come wgether 10 do

¢ anything! The youngest members were

teenagers, the oldest in their forties.

¢ With the one exception of 2 BBC Audio
: Assistant, none had any experience of

radio work worth considering. There

: were people from various backgrounds —
: asocial worker, 4 car mechanic, a computer

technician, DJ's, students, salesmen,

a lighting engineer — all of the wrong
: people for radio.

Whart they lacked in experience,

¢ they made up for in enthusiasm, and pure

¢ determination 1o make the project work.

¢ They quickly realised the imporiance of

: harmessing the local voung people to work
¢ for the charity, and so established a vouth

¢ commitiee, made up of student

representatives from the localschoaols,

. The youth committee enlisted the help
¢ of frends in their schools to organise

“Cracker Events’ and competitions,

: and later helped to staff the station.




Premises

It quickly became apparent that finding
premises was top of the agenda if the
station was cver o get off the g

Because national headquarters had to
collate information from many stations o
pass on to the radio authority, th

o know months in advance of broadcasting
where both studios and tmnsmitiers were 10
be located. This created an immense problem
—with high profile being importanrg, it was
felt necessary for the staion 1o be located

in the wwn centre — bur how do you have
SOMEONE COMMIt Prime re :
charity for over a month, and get the
commitment months in advance of needing u?
The manager of the towns new shopping
centre came to the rescue. Being new, he
wis quite sure that he would have emipty
units at Christmas, and even though he
could not be sure of an exact location, he
could promise that space would be available
somewhere in the centre. This did not only
resolve the problem of an address — being
within a shopping centre had many other

advantages, such as 24 hour security, and
readily available services. It also promised a
ready made audience of tens of thousands
of shoppers passing the station premises
every week!

Fund Raisers

Community radio stations must be licensed,
just like any other rad ation, and even for
a low power tmansmirter, this can be quite
expensive—the IW FM tansmiter used by
Radio Cracker costs over £1,000 to license
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for a month! There are fees which must be
paid to other bodies, and although registered
charities receive substantial discounts in
many cases, there is a considerable amount
of money needed before the station can go
on air, In order to rise this start up money,
and also to raise the public profile of the
project, a number of fund raisers were
organised. Some were quite commaon —

a fashion show, and a wordsearch quiz

for example. Others were a little more
imaginative —a 'Shanty Town House” made
of old wood and cardboard was built inside
the Fairhill shopping centre, and advertised
with the slogan “The alternative Ideal Home
Lixhibition — see how the other two thirds live!”
A cake, measuring approximately five feet by
three, was baked by local school pupils, and
iced in the form of the radio cracker logo —
it was sold in slices, as “Crackers massive cake
sale!” The fund raisers in 1992 just about met
the setting up costs, and paying the fecs.

Legal Obligations

Legal obligations as already highlighied,
there are certain obligations to be metin
establishing a radio station. The license fee
is one expense, and the mdio authority have
strict guidelines which must be adhered 1o
by the station organisers, These cover areas
such as maximum radiated power, aerial
height, broadeasting hours, and codes af
conduct for material broadcast, including
detailed regulations regarding advertising.

There are a number of other bodies who
must be satisfied if music is 10 be broadcast,
and in the case of Radio Cracker, music
formed a major element of the station output.
The Mechanical Copyright Protection Society
are responsible for licensing their members
work for re-recording - including the use of
music to make up jingles and advertisements.
Performing Rights Societv govern the actual
performance of their members work, whether
that be in the form of live music or pre
recorded material such as records and CD's.
Phonographic Performance Limited look after
the use of recorded works in any performance
situation, including public broadcasts.

The requirements of all of these bodies
must be satisfied in advance of going on air.
There is also an obligation 1o the generul
public. and to that end, public liahility insurmnce

is a necessity. Although dealing with so many
authoritative bodies may seem a daunting
task to the amateur, it was found that in
practise, they were very helpful in advising
the station of the legal requirements, and
mosi of the paperwork involved was very
straightforward, and easily filled in.

PR!

There is little point in running a radio
station if the public don’t know it is there!
Eventually people will find it when scanning
the dial for something else, but ideally; they
should be waiting with a sense of expectancy
for the new station to begin transmissions.
The fund raising promotions certainly helped
to raise public awareness, but more was
necessary. Information was sent regularly

to the local press, and a well known local
personality — a presenter on Ulster Television
— was asked to perform the official opening.
Even with all of this, it was felt that the
publicity in 1992 was not all that it could
have been, so in 1993 some improvements
were made. Instead of just sending facis o
the press, complete stories were writien,
and these were accompanied by photographs.
This means of obmaining free publicity was
continued in subsequent years to great effect.
A special event which gave considerable
publicity, was participating in the national
charity organised Alternative Christmas’
held on the 25th of June 1993. The Radio
Cracker roadshow was set up in the town
centre, and 1Js dressed as Santa, and various
other guises, played Christmas music froma
stage decorated with tinsel and a Christmas
tree! Way-out events such as this were great
crowd-pullers, and of course generated
more of that vital press coverage.

Program Sources

It was always the intention that as much
program material as possible would be
locally produced. But some things are best
left to the experts, and one of the prime
examples of this is news. The organisers
were well aware of the importance of news

to the swton, but knew oo that they simply

did not have the resources to produce it
locilly, In 1992, the national news wis
provided by satellite in a special arrangement
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with Sky News. National Christmas Cracker
then added their own bulletin at the end of
the satellite news, and this at certain times
was supplemented by local bulletins. In 1993,
there was no such service available. A begging
letter to BBC Radio Ulster resolved the
problem — Radio Ulster gave permission to
re-transmit their bulletins. The BBC helped
out in more ways than one — Radio 1 FM
was used as an overnighr sustaining service
—when Radit Cracker closed down at 11 pm
at night, the presenter simply announced
that Radio Cracker, by permission of the BBC,
was joining Radio 1 EM. Apart from these
wo services, virtually all of the material
originated from Radio Crackers own studio,
except for a few pre-recorded programs,
and interviews, which were edited offsite,
and brought in on either DAT or Vin. tape.

The Studio

In 1992 the shop unit used was quite large,
and there was sufficient space 1o build rwo
studios, as well as a control room. In practise
it turned out that Studio 2, which was not
as well equipped as Studio 1, was used only
for recording adverts, interviews and voice
overs, and the occasional news bulletin.
In 1993 space was at a premium, since a
Crackerteria cafe was being run alongside
the radio station, so Studio 2 was dispensed
with. Adveris and voice overs were recorded
using the main control room desk, with
the kitchen acting 4s a booth!

In addition o the actual studios, space was
set aside for a reception area, storage, and
a preparation area, with desks and facilities
for staff to make tea and coffee. The walls
dividing these areas were made of plywood
sheeting, screwed to softwood framing.
simply because the plywood sheets could
be sold at the end of the project. The studio
and continuity room walls were made as
conventional stud walls, with a single sheet
of plasterboard on each side. In 1993, two
walls of Studio 1 were covered in carpet to
improve the acoustics and the appearance.
No multi-laver walls resting on Neoprene
here — remember this is radio, Where generally
only one microphone is on at any point in
tme, the user will be very close w it, and
will quite possibly be speaking over music
which will at least partly mask any exiraneous




noise. In praciise. some noise from reception
and other areas was audible on the studio
mics, but not to the extent where it was
very noticeable, and no real sound proofing
was necessary. The marterials 1o construct
the stud walls were donated by a builders
merchant in exchange for adveriising on

the starion, and the studios for 1992 were
dismantled carefully, allowing most of the
timber and plasterboard 1o be re-used in
1993. In addition, a glazer donated glass for
a double glazed window onto the shopping
centre mall in 1993, because the unit used
had no existing walls or windows. Another
change in '93 was the acoustic treatment of
the studio. The unit had a suspeaded ceiling,
so tiles were removed and stud walls buiit
through  the real ceiling. The walls were
simply painted, but 1o reduce reverberation
in the studio. a large screen was constructed
of fibreglass wadding and cloth, and this
structure strategically placed. Despite its
simplicity, it made an amazing difference 1o
the characreristic of the sound in the studio.

Disaster Looms!

In 1994 the organisers faced a prospective
disaster — all of the units in the shopping
centre were fulll The centre management
were keen to help Cracker out, and came
up with a novel solution. A number of
artificial bridges crossed the mall of the
centre, masking some steelwork which had
been installed to facilitate future first foor
development. With the assistance of a
number of tradesmen, a complete studio
was built on one of these bridges and aptly
nicknamed “The Bridge of Hope'. A shop,
and location for special broadcasts, was built
near the bridge in the mall below, complete
with telephone, power, and audio links
between the two!

Studio Setup

The smdio equipment has been basically
the same for 5 vears, but in 1993, the
physical lavout was vastly improved over
that in 1992, The eguipment was arranged
as shown in the diagram, with the mixing
desk cenrally in front of the presenter, with
gram decks either side, and cassette decks
and CD plavers to eft and dght of centre

on an elevated section above the desk. This
platform also held a carmidge player, and a
third CD player for playing pre-recorded
jingles etc. Opposite the presenter, there
was sufficient space for two permanently set
up microphones for guests or co-preseniers.
The desk was aYamaha 1602 - 16 channels
into stereo outputs. It was nor ideal for the
job, but with a lirtle ingenuiny was made 10
suffice. A problem which was encountered
in 1992 was that presenters continuously
wurned up gain controls, but never turmed
them down, with the resulithatthe desk
output every now and then reached the
point of distortion! A quick experiment .~
revealed that this was pardy a psychological
problem - the idea of having'cain Controls
fully anti-clockwise seemed to give the
impression that the channel volume wais
oo low — but for CD players, with their
high output levels, this was what was
needed to make them balance correctly
with microphones, which even when ™
used close up, had companitivelvvery

little owput.

The problem was resolved by placing
20418 padls in the insert poifits of the
channels which had the CD plivers — this
meant that for the same level as before,
the gain controls were positoned ar 10—
11 o'clack on there scale. With this illusion
ol gain, and ‘gaffa-tape’ over the VI meters,
the self-professed expens stopped tweaking
gains, and the problem was resolved.

Technics gram decks were used in all but
the last year, which with their fast startup
time, and high reliability, proved more than
adequate for the job. The CD plavers were
Sony domestic models. which although not
designed for studio use, worked flawlessly;
and even afier three weeks, were showing
no signs of abuse.

Initially SM58 microphones were used
throughout — mainiy due to the fact that
they were sure o survive three weeks of
abuse and misuse by amateurs. It was found
in practise though, that there was a noticeable
drop in volume if the presenter moved o
cither side of the microphone, which occurred
quite regularly if he was starting record decks.
The presenters 58 was repliaced by a Bever,
firred with a foam windshield, which gave
very accepiable results.

Muonitoring in the studio was accomplished
using Beyer DT100 headphones supplied
from the desk outpur via a 6 way splitter,
and a Toa T150 Fashion Speaker mounted
on the wall opposite the presenter; in Luter
vears being replaced by bookshelf hi-fi
speakers. This was powered using a domestic
Hi-Fi amp locared in ‘continuity”. 1t was fed
from the right main output of the desk, the
left being maken as ‘Studio Ourpur”.

The ‘Studio Output” cantrol was taped
down;and 1ape was placed across the track
of the rdghtfader, or Monitor’ level control.
This guaranteed that even if presenters forgot
to.turn down the monitor speaker when
micraphones where tarned up, at least
they could not reach feedback levels,

Pre-fading was only available on

" headphones — quitg a good idea where
amateurs are involyed. To listen to studio

output, the presenter just pre-fade listened
1o the main stergo outputs. (By now you
should have fimured out that the station
operated in mono!)

“Talkback" was achieved by bringing a line
input from the continuity desk into channel

‘sixteen of the swdio desk, and permanently

taping down the PFL button. This ensured

¢ ahat nomatter what the presenter was
* listening to on phones, he or she could

be spoken to from the control room.
The ralkback circuit was also used as a clean
feed of station output - evenything except
the studio, o enable preseniers o merge
smoothly with other sources, such as 1ape
playback of adverts, or news from the tuner.
The only other equipment in the studio
was 2 TV and video recorder, used for teletext
reception (great for up o the minute news,
and trivia facis!), and for plaving Karsoke videos!
Continuity Although the studio was the main
source of station output, it was not nearly
as well equipped as the continuity room.
The rechnical operitors in continuiry were
responsible for playing adverts, and other
pre-recorded material, and bringing in the
news and Radio 1 FM at the appropriate
times.- It was dlso possible 1o play in music
and wpes for incxpericnced preseniers, and
even bring up the presenters microphone
remotely! Station output level was contmolled
by continuity, and the wansmited signal was
also recorded; 1o comply with the license
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conditions. Sound level in the Crackerteria,
and on the mall were controlled from here.

Since reel 1o reel tape machines were
scarce, adverts were recorded through the
continuiry desk, using the internal phone
System 1o cue voice over artists in the kitchen!
The other funaions of continuity were putting
phone calls on air, and mixing live sources
from the shopping centre mall. The continuity
desk was a 24 channel Sounderaft 200 SR
(a 16 channel Allen & Heath in 1992).
Station output was raken from group fader 1,
and continuity monitor from group fader 2.
Group fader 3 was aken as ourput 1o one
of the reel to reel machines. and group 4
and the stered outpur were not used.

Since the group select buttons on the
2003R are either groups ¥: or 7., a source
could be connected either to station output,
or 1o record output. Channel 24 on the
desk was used for the wlkback microphone.
It was selected 1o groups 7., but panned
hard right, 1o ensure that it never went to
station output, even if the group select
button was accidenually pressed. Auxiliary 3
—a post fade mndliary — was used as the
talkback output. so 1o mlk 1o the studio,
channel 24 fader was used. (A pressae
talk button would have been nige,
but beggars can’t he'chodserst)

Auxiliary 4, the' otherpost fade ausiliary,

balance unit, which received everything
excepr itself. Auxiliaries'1 and 2 were
occasionally used 16 send pre fadé signals

to reverb and d&y;, borh ofwhich were
returned to channels onthe desk. In 1994
andl 1995 continuity desks with-“Matrix’
outputs were emploved —whichmide control
over the various output circuits much easier.
Two CD players and a cassette deck, both
domestic units, and a Sony DAT machine
were located to one side of the desk; along
with a Pioneer A300 Hi-fi amp, which powered
the local monitors, One of these, as alréady

desk headphone outpur, effectively making
it a cue monitor. A Sony Tuner was used 10
receive Radio 1, and Radio Ulster.

Two Stader ¥ in. half track machines
completed the complement of signal sources,
These were located directly behind the

was used as the cleanfeedizo fhie telephone.

mentioned, was fed from the group 2 outpur®
of the desk. The other was driven from the

(.

thetrans

technical operator; so that he could operate ©

them. and still keep one hand on the desk.
o operate faders. In 1995 the reel o reel
machines finally were dispensed with, at
least during the transmission period. Jingles
and adverts were all recorded in advance.
edited onto DAT, and then transferred ©
CD's which effectively made the reel 1o reel
machines redundant. Other continuity
equipment included two hi-fi amips. to drive

1e speakers on the mall and in the
Crackerteria (more Toa Fashion Speakers),
the telephone balance unit, two telephone
extensions, and a 19in. rack housing two :
Panasonic Super VHS video recorders,
which were used, running ar half speed. :
as logger machines, giving six hours :
logging on standard VHS tapes.

Transmission

-As mentioned earlier, a I'W transmitter was

used. For community radio, more power
is not really needed in most areas. What is
much more important is aerial location.
One of the conditions ofthe community
radio license is that the fop of the aerial be
no more than 10m above ground level
(this wasincreased in 1995 to 20m). Now

=inca built up town centre, this could easily

mean being well below the tops of nearby
buildings. Fortunately, the Fairhill shopping
centre is located at almost the highest point

in Ballymenz;and is only 4 two story
- building, Alocal electrical company who

own:a hoist, erected the mast, which held
ission agrial, the FM reception
aeridl. and the television aerial. The reception
aerial was located as near as was possible,
vertically below the transmission aerial, 1o
minimise the effect of the relatively high

‘powersignal being mdiated from it, which

cauld easily have swamped the received
signals from thie distant BBC transmitters.
In 1995, a new aerial joined the array —a

‘feceiving aerial for the Ouside Broadcast unit.

It is cermainly worth experimenting with
aerial locaton if ransmissions arc not what
they could be — the Radio Cracker aerial for
1993 was moved approximately 20m o a
different part of the building from its site in
1992, This made a considerable difference
to the coverage area. Good reception was
obuined overa three mile radius, but in areas

of high ground. with 2 good line-ofsite

to the own, accepiable resulis were
obtained five or six miles away from the
transmitter. One person even picked it up
on a car radio 15 miles away.

Radio Cracker broadcast from 7:00am
each morning until 11:00pm each night,
with Radio 1 FM filling in the overnight
perind. News bulletins were taken ‘on the
hour’, which was guite convenient. since
Radio UlsterS bulleiins usually begin with
‘pips”. making the switch over quite easv
for the technical operator in continuity:

Being located in the own centre ensured
that shops and office premises were able
achieve good receprion. and as a result
there was a larze audience amongst the
business communiry:

On The Air

Generally speaking, the staton operated
very smoothly. The 1993 studio was completed
only owo days belore going on air, allowing
very litile time for presenters to rehearse
their shows and ger used 1o the sewp.
Some people ended up going on air. never
having been in the studio at all before their
first show! The studio desk gains were initially
set up so that the correct levels were obuained
when the channel faders were full open.
Although in recording or PA circles, itis
preferred 10 operate at some setting below
maximum, ofien marked on the desk as a
nominal, or 0dB position, in a radio setup,
full fader travel is easier 1o cope with.

Presenters, especially inexperienced
ones, find it much easier to push a fader
full open, than o move it 1o a specific
position, espedially if they are ducking
music for voice overs.

Equalisation was set flat for most
channels —the nowble exception being
those for the gram decks. The actual eg
tor these was far from being wrue RIAA,
but the three bind eq with semi-parametric
mid allowed for sufficient adjustment 1o
achieve reasonable resulis. (Most Hi-il
purists would rear their hair out, but then
they are unlikely 1o be listenifig 1o a mono
FM radio station plaving chart music
anvhow!) Most presenters used CD's
in any case, so gram deck eq was not
really a big issue.
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Many presenters rn ‘phone in’ compsetitions,
taking the answers ‘on air’. This was quite
easy to achieve. An old telephone balance
unit had been borrowesd, and this was
connected o the continuiry desk as described
above. When a call was directed to continuity
from reception, the operator in continuiry
simply pressed the divert button on the
balance unit, and replaced his handset.

At this point, the caller could hear station
output, and the operator could speak 1o
him or her using the mikback mic onauxa.
The caller could be pre-faded on the monitor
speaker, allowing the operator and caller o
converse until the presenter was ready o
tike the call. At that point, the phone was
simply faded up on the continuity desk,
allowing the presenter to hear via the talkback
circuil. The continuity talkback mic was of
course still active, and 1t was nor unknown
for staff in continuity to give clues to the
callers, without this being heard on air!

Until 1995 and the use of CD's, adverts
were kept on a single spool of Vin. tape.
each being separated from the nextby a
section of leader tape, on which was written
the advert name and number. A list was
available giving the advert numbers, and
the time into the tape at which it could be
found. It was a relatively easy task then o
find a particular advert by looking up its
time on the list, and spooling the tape
through to this position. The Studer machines
are very fast at starting, so adverts could be
played almost instanily-on cue. The second
Studer was generally loaded with a rape
containing trailers, or short pieces of
informarion about Christmas Cracker, varying
int length from about 10 1o 30s. These were
plaved berween advers 1o allow the operator
tme {0 cue the next advert on the reel.

Adverts were made by directing one

of the CD players to groups *., and mixing
the music with the mic in the kiichen.
The internal phone system was used as a
low-grade talkback drcuit o the kitchen,.
and the mix was monitored in continuity
by pre-fade listening to group 3 output.

Station output was aken o a number of
destinations, for example, the Crackerteria
speakers, the mansmitter. and the logging
machine. This was achieved by using high
quality transformer splitters connected o
Group 1 output from the desk.

The studio output was compressed using
an Alesis compressor, set for just over 2:1
compression, with a soft knee characreristic.
The second channel of this was used as
a hard knee limiter, inseried in the group 1
output, o ensure that the inpur to the
rransmitter was not overloaded.

A number of primary schools sent small
groups of singers and musicians to perform
live on air, and a number of other musical
cvenis in the mall were broadcast live. For
this purpose, mic poinis had been wired on
the front wall of the studio, connected back
10 the Soundcrafi desk in continuity. Most
small groups were covered using AKG 451°s
with either CK1 or CK8 capsules, and a
mixture of SM55's and Beyer microphones.

Interviews with passers by, and other
victims, were accomplished using a
Sennheiser madio mic, which performed
very impressively; even a long distance away
from the studio. The interviewer listened
to the station output on a Walkman sivle
FM radio! A number of presenters made
use of pre-recorded interviews, or shor
pre-recorded packages inserted into
their programmes. These were generally
recorded on portable DAT, and wansferred
to 'in. tape for editing. The addition of
some of these well edited packages
certainly added to the air of
professionalism of the station.

Cracker Hits The Road!

In 1995 the organisers felr that something
new was needed to revitalise the project.
Outside broadcasts were the wdeal solution -
taking community radio into the communiiv!

The link to the studio was accomplished
using a hired Band 1 mdio link — which, like
the main transmitter had 1o be licensed.

A local sound company converted their
covered trailer into a temporary outside
broadeast uniz, firted with a 24 channel
Soundcrafi mixing desk. CD players, wner,
monitor amps, and speakers.

Using custom made adaprers, their
'multicore” cable was uscd 1o link the tailer
to the building which they were visiting.

As well as carrving the microphone signals
to the desk, this also carried back signals
to the PA system amplifier, and "Tlkback’
headphones. The presenters and floor

managers headphones had the ‘off air’ signai
in one ear, and the producers ‘talkback’
signal in the other ear. The floor manager
had a headser microphone with which he
could wmalk back 1o the producer in the wrailer.
With this setup, Radio Cracker went
‘on the raad’ broadeasting lunchtime shows
from local Bactories, and at night visiting
other venues, such as the Leisure Cenire,
Sportsbowl, and YMCA cente,

Conclusion

The aciual broadcasts from Radio Cracker
were of 4 very high standard, despite the
fact that the station was operated by
amateurs with all the wrong equipment!
Perhaps this will be an encouragement to
anvone who is an enthusiast in any area of
music or sound, who feels that they cannot
puossibly compete with the “professionals’
with theif large budgets and top quality
cquipment. A litde enthusiasm and
determination can go a long long way!

A word of warning however, to anyone
who is considering setiing up a station
themsehves — plan carefully! Christmas
Cracker Ballymena involved over 100 people
from all walks of life. Many of these were
involved in the Crackeriena and fund
raising side of the project, but still an
enormous number were involved in
the radio station itself. There were 14
technical operators for continuity, and
over 30 presenters, not including news
and weather readers. On top of this there
were readers for advertisements, advertising
sales people, public relations people, and
a host of othiers backing up the operation.
Community radio most definitely requires
communiny involvement

A dedicared management committee
who are all aware of the stations goals
and ideals, and who will work well together
to achieve them is a must. But with the
right peaple working together. communin
radio can be successful, professional,
and Iast but not least, enjoyable and
rewarding for everyone involved.

 HECTHNCS|

Points of Contact

Mechanical Copyright Protection Society,
Elgar House, 41 Streatham High Road,
London SW16 1ER. Tel: (0181) 769 8792.
Performing Rights Society,

29-33 Bemers Street, London W1P 4AA,
Tel: (0171) 580 5544.

Phonographic Performance Limited,
Ganton House, London W1V 11B.
Tel: (0171) 437 0311,

The Radio Authority, 14 Great Queen
Street, Holbam, London WC2B 5DG,
Tel; (0171) 430 2724,

information

Radio Cracker Ballymena are planning to
broadcast again at Christmas in 1996.
They have had a float at the Mayor's
Parade for the town's Summer Festival,
and provided a ‘roadshow’ as part of the
festivities. Other events have taken place,
with many more planned, Some of those
involved are planning a trip to India to
see the GMTV/Christmas Cracker hospital,
where a ward has been named after

the Ballymena group, to mark their
contribution to Cracker’s third world work.
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by Frank Booty

The figures are fascinating. IBM’s $380M infusion
into its innovative bard disk drive technology —
known as the magnetoresistive recording bead
or MR bead — represents a key expansion of its

OEM business. The MR bead makes disk drives less
costly to build and more reliable. According to
Dave Ensberger; vice-president of HDD business
line management at storage systems division,
“OEM business represents balf of our revenue today,
and is expected to triple over the next three years.
MR bead customers are expected to include

Hitachi, Fujitsu,

bout the size of a pin head, the MR
head enables the recording of ever-
increasing amounts of data on the :
part of a hard disk known as a platter. More
data can be packed onto a platter with an
MR head than on a plater with an existing
thin-film head. Units with MR heads are
less expensive to build. more reliable. and
require less power 1o operate because they
have fewer parts and components. Earlier
this year, IBM announced the world's first
magnetic disk drive products to exceed one
billion bits of data in a square inch of disk
space (a billion bits is equivalent to 62,500
double-spaced, typewritten pages, or enough
paper to make a stack 7m wall). Drives with
1-3G-hirin= — 1-3 hillion bits/in.* — areal
densities are being marketed, enabling greater  :
capacity for end user data, and enhanced
performance through higher data rates.
How's it all achieved? Through a mix of
IBM-developed technologies, like MR heads,
partial response/maximum likelihood (PRML)  :
channels, and No-ID sector formatting. :
When IBM announced the MR head back i
in 1994, market research predicred the
number of heads produced would double
each year 1o reach 77-7 million heads this
vear. While the bean counters will have o
wait until 1597 w verify this, consider the 10%
growth per year for all heads (including
metal-in-gap/ferrite, thin film, and MR) for
the same period. IBM's Almaden Research
Division near San Jose insists this vigorous
demand points 1o the beginning of the era
of magnetosensitive heads for hard disk drives.

and Seagate.”

- Applications for

the MR Head

The daa storage industry - fast assuming 4
more key position in the Internet and
information superhighway indusuy - is
seizing on MR rechnology as an enabler in

¢ producing competitive products with
¢ “superior capadity: performance, and reliabilin™.

Back in 1991, Big Blue pioneered the use of

: MR heads with the introduction of a 1G-byte
¢ 35in. product that had the industrv’s

¢ highest areal density at the time. Since then,
: the company has producs! @ number of

: indusery leading products, including the

i first 1in. high, 1G-bvie disk drive.

The high areal densities attainable with MR
heads have enabled IBM 1o produce disk drive

i products that permit storage capacity with a
¢ minimum number of head and disk componenis.
 The theory? Customers receive producs with
: higher reliability for less cost. Products having:

fewer components also require less power

: 1o operate, an important feature for small

drive applications in porable, bawery operated
systems and in large arrays of closely spaced
drives, where hear dissipation and cooling can
be [aciors. There has been a huge increase
in areal densities for IBM disk drive producs
since 1980, initially due to thin film head
technology: However. recent (post 1921)
accelerated 60% compound growth rates have

¢ been made possible thiougsh the use of MR heads.
: Thearea density of one hillion bis ofinformation

{gigabits) per square inch of disk surface

was demonstrated by IBM back in 1989,

Now the malk is of 10G-bits within the
next four years. The MR head's basic design
comprises separate read and write clements
formed over each other and sharing common
material layers. The wrte element is a thin
film inductive head. This optimised design
is easier to build than inductive heads that
must perform both read and write functions,
since it requires fewer copper coils,
material layers, photolithographic masking
operations, artd head wlerance controls.
Consequently, higher process yvields are
achieved. with the knock-on effect of
reduced manufacturing and end user costs.

The Magnetic
Recording Process

The read element comprises an alloy film,
usually NiFe, that exhibits a change in
resistance in the presence of a magnetic field
— the MR effect. Shielding lavers protec the
MR elements from other magnetic fields.
The second shield also functions as one
pole of the inductive write head, giving rise
to the term ‘merged MR head'. In Figure 1,
a merged MR head is shown fiving over a
romating disk. The inductive element writes
bits of information as magnetically biased
regions within radially concentric areas

or tracks thar are subsequently read by

the MR sensor.

The presence of a magnetic wansition
or flux reversal between bits causes the
magnetisation in the MR sensor 1o rotate.
This rotation can be detected directly as a
resistance change by a precision amplificr,
which produces the stronger signal that
relays the information to the disk drive’s
clecrronics channel. Electricity passing
through the MR sensor creates a magnetic
field that interacts with the magnetisation
of the underlying soft film. This trminsverse
biasing ensures the magnetic rotation in
the MR film occurs at an oprimum angle
with respect w the sense current, producing
the preferred linear responsive MR signal.
To maintain the MR sensor’s stability
amud suppress magnetic domain noise,

a longitudinal bias is also appliéd by an
additional structure, the exchange bias,

or hard biss, layer. This may be configured
at and along a junction of the MR element
and its elecrrical conacts.

Sensor element structures featuring hoth
transverse and longitudinal head biasing
are used in existing disk drive products. Tt
is expected that MR head rechnology will
continue with a straighdorward, scaled

: evolution to meet future areal density

: requirements, Advanced. high areal deasity

heads will contain progressively thinner
miagnetic films and narmower MR elements.
In the search for new materials tharwould

¢ allow MR heads to be scaled to the very

¢ small dimensions needed for areal densities
: greater than 1G-bivin.’ while maintaining

: good signal amplitude, scientists at IBM

have developed films that exhibit the
‘giant MR’ (GMR) effect.
Spin-valve heads —hased on GMR structures

— produce a different signal amplitude
: behaviour to magnetoresistive heads as the

layer thicknesses are reduced. This unigue
result is caused by the presence of a thin
metal interiaver that mainiins micro-magnetic

¢ regions within the MR film. GMR structures
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can produce significant changes in resistance
even when exposed to the very small
magnetic fields of the bit ransitions wriaen
on a disk at densities greater than 1G-bivin~
It is this evolutionary progress in heud
development that is expected to drive (sic)
the move towards areal densities
significantly exceeding 1G-bivin.’.

It should also assure that future IBM disk
drive products will continue to enjoy
industry leading capadities.

Hot Disking

A recording head serves two functions in a
hard disk drive; it writes dma onto a disk as
well as reading the data back. Uniil recently;
all recording heads used electrical induction
for both reading and writing. To write, an
electrical current sent through a coil induced
a magnetic field within the head that was
projecied through a small gap onto a
spinning disk. To read, the process was
reversed: the magnetic fields on the disk
were picked up by the gap, inducing a
current in the head’s coil. This reading
process becomes much more difficult as
the size of the data bit shrinks because it
produces an ever weaker induced current.
Also, as the same coil and gap are used for
both writing and reading, inevitable design
compromises further limit the inductive
head’s overall performance.

The leap in disk drive rechnology cime
in 1991, with the MR reading sensor, made
of several thin layers of a magnetic material
which changes its electrical resistince ina
magnetic field. The MR sensor, which is only
some 300 angstroms thick overall or 3,000
times thinner than a human hair, is placed
within or near the gap of the write ¢lement
and provides a much strongersignal when
reading data at comparable densities and
daa rutes. The inductive coil and gap could
now be optimised solely for writing.

GMR occurs in multi-laver structures of
even thinner films (3100 angsiroms each)
and was discovered in France in 1988, in
perfect orystal samples exposed 1o very high
magneiic fields (20,000 oersted, which is
40,000 times the Earth's magnetc field and
1000 times that used in disk drives).
Research at Almaden opened the door for
affordable applications in 1989, when it was
shown that more easily made sputtered,
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polvervstalline multilavers also showed the
spectacular GMR effect. A research effort
was then mstgated o find structures that
would exhibit GMR in external magnetic
fields weak enough to be usefulina
recording head. That research lead o
today's spin valve designs.

Stronger signals given out by spin valve
heads based on GMR technology provide
disk drive designers with the option of
packing more bits into a given area of disk

surface, thus increasing the data capacity

of the disk drive, or relaxing orher design
Cconstraints 1o increase performance; such as
faster data cue (by spinning the disk faster)
or ruggedness and reliability (by flving the
head farther from the disk). In facy, much
of the data density increases stem from a
six-fold decrease in the magnetic bit track
width from 3 1o 0-5um that the spin valve
design permits. along with necessary
improvements in other critical areas.
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PIC 16C84

Programmer Page 37

The PIC reiated web site should be
aodressed as http://wew.san.ac.uk/
-mbhstdj/piclinks.ht=l.

Sound-to-Light Unit Page 50

The eircuit diagmm shows TR1 to TR3
ected to the 12-15V DC rall, they
yld cross at these points and not
pined, see amended drawing (rightl.
The laysut sn the PCB s censct.
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he amplifier has many
Tu)p]:m[mn-\ where power
saving when the system
IS NOL in use is an imporgant
consideration, and/or where
the amplifier is little used bt

PROJECT
RATING
Kit Available

Order as LT93B
Price £39.99
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MPLIFIER

e e 9® 0609 U

Design by Alan Williamson
Text by Alan Williamson and Maurice Hunt

needs 1o be active instantly

: when required. This amplifier

will fulfil these requirements
without a time-wasting switch-on
routine to go through beforehand.
I addition, the amplifier is
designed to operate from either
an internal batiery, or an external
power supply. If the optional
rechargeable sealed lead-acid
bartery is installed, the power
supply can also be used 10
trickle charge the battery. even
when the amplifier is switched
off. This enables the ampiifier

i

M’f )2 ’;{‘{‘;

L) =

This article describes a versatile general-purpose amplifier
with a particularly useful feature — it automatically switches
into a power saving standby mode following a preset delay if
no signal is present on the input, yet switches back into action
(almost) immediately if an input signal again becomes present.

10 be ready for use whenever it
is needed. The specified mylar
loudspeaker is water resistant,
therefore, operation in inclement
weather (but not a downpour!)
is possible.

Circuit
Description

Refer to the block and dircuit
diagrams, shown in Figures 1
and 2, respectively. The sections
are desaibed individually for
clarification of their operation.

FEATURES

Automatic power-
sawng functlon

Adjustable
tlmeout penod

Ampllﬁer actlve
Indtcator LED

Bunt in Intemal
battery charger

Water-resistant
loudspeaker

APPLICATIONS
Intercoms

Announcers

Telephone amplff' iers

The completed unit.

—

- — -  — == = — = —I.]I

Amplifier

The TDAZ005M (IC1) is a stereo
power amplifier IC (optimised
for bridged mono; hence the
‘M’ designation), connected

in a non-bootstrapped bridge
configuration o increase ourput

: swing capability, Le. one inverting

and one non-nverting amplifier

“with the load (speaker) connected

between the two ouipurs.

The inpur signal from JK1 is
applied 1o the volume control
RV1, then  the input of the
non-inverting amplifier, the
gain of which is determined by
(R1U/R4)+1. The feedback signal
to the non-inverting amplifier
is sniffed off by R3 and applied
1o the invertng amplifier input,
the gain of which is determined
by R2ZR3+ R,

Connecting a capacitor (C8)
16 pin 3 of IC1 (the Supply
Volage Ripple Rejection input)
will stabilise the ICs internal
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1.

bias network; the value of the

CApaqior Is @ compromise - 5 73 5 iat
u-[r-.‘-'w:n “turn on 1-;11'-13\' and C:_rcu_it = OH(O” sl Supply B o ;!ggef
‘switch on thump’ — I;uiucr values — protection switch decoupling Timer DPSU
for CS will increase the urn on - Power i
delay and reduce thump, smaller sockst - e
values will have the opposite effect. | _i Bettery :

i i —={ Batiery B chargse :
Trigger g | 1 cireuit I
The signal from the input socket i o it — ] |
(JK1) is also applied 1o RV2, the A R
sensitivity control, TR1 combined i
with R8 & R9 form a common Signal Velume Bridged Sonas
emitter amplifier, C11 & CI3AC input = = : == 5 peaken
couple the iign;;i intoand out of socket S SEPHIE |1
the amplifier, blocking the DC 5 i
component; diode D2 halfwave

es (clips off the negative :
alf of the waveform) signal, : | Mute

while resistor R10 prevents the circuit
input of IC2 from floating, Sensitivity ) _| Trigger | | .

IC2 is a programmable timer control circuit Ve 'En
configured in a monostable "g:
mokle which is retriggerable; : -
when pin 6 is i;i:‘\'.cﬁ:%i:_'.ﬁ. the : L';ﬁJ Driver Ejlgui;:iedtgtam.
output will become active low;
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Operating voltage:
Standby cumrent consumption:

Maximum cumrent consumption:
Maxdmum pawer consumption:
Delay before standby

state activated:

Input impedance:
PCB dimensions:

SPECIFICATION

8-15V DC (12V nominal) extemal PSU
or intemal sealed lead-acid battery
2-3mA @ 8V

37TmA @ 12V

39mA @ 15V

1-2A (activated)

18W

variable, between approximately
25-180 seconds (3 minutes)

20k2

88 x 91mm (before snapping)

88 x 45mm (each PCB when separated)

and the timeour period begins
when pin 6 is returned o
logic 0. Should the input
become high again during

the timeout period, the
output will remain low

but the timeout sequence

will be aborted; a new timeout
sequence will begin when

the input returns 1o a low
condition.

The output pericd 't can be
calculated from the formula:
L= 65,536 X 2-3 X (R11 + RV3)
® Clz

With the values given,
the minimum timeour period
is 24-87 seconds and the
maximum period is 18073
seconds (3 minutes).

Transistor TR2 is used 10
short circuit C8, keeping
the power amp (IC1) ina
standby condition until the
timer (IC2) is activated. TR3 is
used as a power switch for the
LED (ID1), which illuminates
only when the timer is active.

PSU

Power for the unit can either
be derived from the power
socket or the internal battery;

The sssembled PCB.

NOTE that when using an
+15V external supply. the
internal battery will be wickle
charged — even when the unit
is switched off. (Note: lower
voltage external PSUs will not
charge the internal bantery)

Construction

Refer to the PCB legend and
track drawing, shown in
Figure 3. Construction is firly
straightforward, bur a few
pointers may be helpful.

Begin with the smallest
components first, working up in

: size to the largest. Be careful 1o

correctly orientate the polarised

¢ devices, i.e. dlectrolytic capacitors,
¢ diodes, transistor, regulator and

timer IC, which should be inserted

I into its socket (ensuring the

¢ end norches of both align with
i he PCB legend marking) last

i ofall. Use the component lead
i offcuts for the PCB links.

The four PCB pins are fitted

i 10 B+, B—, SPE+ and SPK-. Fit

the clips to the fuse, then insert

Figure 2, Circuit dlagram.
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Figure 3. PCB legend and track.
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Figure 4. Exploded assembly.

into the PCB. Temporarily

fit the 10mm spacers 1o the
bottom PCB. insert the power
amp (IC1) and the preformed
LED into the PCB; adjust the
height of the IED & IC1 1
align with the holes in the
enclosure, then solder in place.
Trim the potentiometer shaft
lengths 1o 10mm before
installing into the PCB.

When each PCB is fully
populaied, thoroughly check
vour work for misplaced
components, solder whiskers,
bridges and dry joints. Finally,
clean all the flux off the PCB
using a suitable solvent.

Refer to Figure 4, the exploded
assembly diagram. Prepare
the 25mm spacers as shown,
then assemble the two PCB's
together Straighten out the
tinned copper wire and make
the six inter-PCB connections;
NOTE that the OVD connecion

is also used 1 connect 1o

the screening cans of the
porentiometerss. Fit tivo more
links from the top PCB to

the switch connections of RV1.
Fit the module and speaker
imo the enclosure.

Referring to Figure 5,
corplete the winng o the
speaker and internal batterv—
do not forget 1o fit the
rerminal insulators. Finally,
fit the knobs o the
porentiometer and the rubber
feet 1o the base of the box.
Before going any further,
double-check EVERYTHING!

Testing

Begin by setting both
potentiometers 1o their fully
anticlockwise wiper positions,
then put the battery on charze
(use a constant voliage charger;
Ni-Cd & car battery chargers are
NOT suitable for this lead-acid

The assembled PCB
and internal battery
fitted into the box.
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Figure 5. Wiring diagram.

npe of battery). Once the
battery is fully charged,
install it into the enclosure
and fit the lid. Switch on the
unit by urning the volume
control clockwise;

a small click from the speaker
will be heard and the LED
will #fluminate. The length of
tme the unit is active for is
determined by the preset
potentiometer RV3: adjust
the preset for the desired
timeout period.

Allow the unit to ‘time out’,
then apply a signal 1o the input
jack socketr —reler 1o Figure 6,
showing the wiring for a typical
application. Turn up the
volume slightly; then slowly
turn the sensitiviry control
clockwise undl the unit
triggers; listen 1o the speaker
for any unexpected distortions
(bearing in mind thar the
sound quality is not Hi-Fi).

The unit is now fully tested
and is readv for use.

~tair ground perimeter

| Sistribution

minsr

—

Figure 6. Typical application setup.

PROJECT PARTS LIST

RESISTORS (All 0-6W 1% Metal Film, Unless Stated)
1k

R1 1 (M1K)
R2 2K 1 {M2K)
R3,4 120 2 (M12R)
R5,6 0 2 (M1R)
R7,9 10k 2 (M1OK)
RS M 1 (MM}
R10 100k 1 (M1COK)
R11 THS 1 (M7TK5])
R12,13 47k 2 (MATK)
Ri4 1k5 i (M1K5)
Ri5,16 470 2 (MATR)
RvVi 47K Loganithmic Polentiometer with Switch 1 (FWB5V)
RV2 A7k Linear Potentiomster 1 (FWO4E)
RV3 47k Honzontal Enclosed Preset Potentiomster 1 (UHOSF}
CAPACITORS :

€123 2u2F 63V Radial Electrolytic 3 (AT73S)
C4,5 220uF 25V Radial Electrolytic 2 (AT48D)
C6,7,9,11,

13,15,16 A100nF 50V Ceramic Disc {i (BX03D)
C8,17,18 10uf 63V Radial Electrolytic 3 (AT7 7))
Ci0 1,000uF 25V Radial Electrolytic 1 (AT52G)
ciz2 47pF Ceramic Disc b § (WX52G)
ci4 22nF Mylar Film 1 Wwiav)
SEMICONDUCTORS

D1 AN5400 1 (QL8iC)
D2 iN4148 1 (QLBOB)
D3 iN4001 1 (QL730)
D1 Miniature Red LED 2mA 1 (CZ28F}
TR1,2 BCo47 2 (Q0140Q)
TR3 BCH57 1 (0Q18S)
IC1 TDA2005M 1 YY7TOM)
IC2 45418 1 (QQ47B)
RG1 HT7250 1 (LE79L)
MISCELLANEOUS

SK1 3-5mm PCB-mounting Stereo Socket i (IJM234)
SK2 2-5mm PCB-mounting DC Power Socket 1 (FHOBG)
F1 3-15A 20mm Time Lag Glass Fuse 1 Pkt (DAQ1B)

20mm Fuse Ciip Type 2

1mm Single-ended FCB Pin

14-pin DIL Socket

0-7imm 22swg Tinned Copper Wire

16/0-2 Wire 10m Red
16/0-2 Wire 10m Black

M3 10mm Insulated Spacer
M3 25mm Insulated Spacer

M3 10mm Stes! Screw
M3 16mm Stes! Screw
M3 Steel Nut

M3 Shakeproof Washer

Mylar Speaker 76mm Sauare

Red Knob Typs RN15
Blue Knob Type RN15
Push-on Receptacle

Push-on Recepiacie Cavers

Stick-on Feet Square
*fiin. Hole Plug

PCB

Box

Instruction Leafiet
Constructors’ Guide

OPTIONAL (Not in Kit)

12V 1-24h Lead-Acid Battary 1

The Maplin ‘Getyou-Working' Sanice is available for this project,
see Constructors’ Guide or current Maplin Catalogue for details.
The above items (excluding Optional) are available as a kit,
which offers a saving over buying the parts separately.
Order As LT93B (Signal Activated Amplifier) Price £39.99

Pleass Note: Whnere ‘packags’ quantities are stated in the Parts List
(e.g., packet, sirip, reel, eic.), the exact quantity required to build
the project will be supplied in the kit

The follosing new items (which are included in the kit) are also available
separately, but are not shown in the 199697 Maplin Catalogue.
Signal Activated Amplifier PCB Order As GI75S Price £3.69
Signal Activated Amplifier Box Order As BL96E Price £17.99

2 (Ku27H)
1Pkt (FL24B)
1 (BL18U)
1 (BL14Q)
1 (FA33L
1 (FA26D)
1 Pkt (FS36P)
1 Pkt (FS39N)
1Pkt (JY22Y)
1Pkt (JY24B)
1Pkt (JDGIR)
1 Pkt (BF44X)
1’ (YNO1B)
1~ (FE76H)
1 (FET4R)
1 Pkt (HF10L)
1Pkt (FEBSV)
1 Pkt (FD75S)
1 (X60Q)
1 (@I758)
1 (BL96E
1 (Z28H
1 (XH790)

(YIB9A)
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information presented
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Mini-Civcuits

FOR EDUGATION

Two-Tone Train Horn

This is a simple sound effects unit for model
railway enthusiasis. On pressing the push-button
switch, & two tone hom sound is produced of
the type associared with diesel locomotives.

in other wards, an inital tone lasting about

one second in duration. followed by a tone 50%

higher in pitch, and also having a duration of
ahout one second. If preferred, the hormn can
be miggered automatically ar a cerain pointon
the track (just before a levd-aossing. for instnce).
Automatic triggening is possible using a reed
switch under the mack, and a magnet fined

in a piece of the rolling stock.

The circuit, shown in Figure 1, is based on
three 555 timers. Two of these operate as
monostables which control the timing of the
tones, and the third actually generates the
tone. 1C3 acts as the tone genersator, and it
operates in 2 standard 535 astable mode.

The output of IC3 drives a high impedance
loudspeaker via a simple low-pass filter (R0 & C5).
“The filter provides a more realistic sound by
removing the higher frequency harmonics in
the outpur ﬁiyui Note that IC3 should bea
standard 535 and not a low power ype. Low
power versions of the 555 are not very good
at driving low impedance:-loads, and will not
give good results in this circuit. LS1 mustbea
high impedance (50Q or greater) loudspeaker,
and not an 84 nype.

IC1 is a-standard 555 monostable which has
its tigger input @aken high by R2 under standby
conditions. The trigger input is taken low when

S1 is.operated, and an ourput pulse is then
generated at pin 3 of ICL. R1 and C2 set the
pulse duration at dbout 2 seconds or so. This
pulse is used 1o control the gate input of IC3.
Normually the gate input at pin 4 5 held low and
no oscillation is produced. Dunng the output
pulse from IC1 the gate input is taken high,
and a tone is generated by the circuit.

IC2 15 the second monostable. and this is
trigeered at the same time as ICL. It kas a shoner
output pulse duration which is set ar just over
one second by R3 and C3. The output pulse from
1C2 is coupled 1o the modulstion input of IC3 via
YRI. During the initidl secomid or so after iggenng,
the output of 1€2 will be high, and it will pull the
output frequency of IC3 lower. 1C3 will remain
switched on fora linle over a second once the
output pulse from IC2 has ceased. With ICZ's
output low, the tone from 1C3 is pullesd higher
in pitch. VR1 is adjusted w.give the correct
difference between the pitches of the two ones.

Low power 553s are used for IC] and IC2.in
order to minimise the current consumption of
the circuit. Under quiescent conditions the
current consumption is about SmA, but it
increases 1o about 20 to 25mA when the hom
is sounding. A fairly high capaciry banery is
necded, such assixAA (HP7) size cells ina
plastic holder. Connections o the holderare
madte via g smndard PP3 batery dip.

Construcion of the unit is very straightforward.
Although the lower power 5555 use CMOS
rechrology; they do not require any special
handling precautions. If vou require manul
and automatic triggening, simply wire the reed

Figure 1. Two-tone train horn circuit diagram.
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Prototype two-tone train horn.

switch and the push-button switch in parallel.
In fact it is possible to trigger the circuit from
several reed switches ar strategic points dround
the tmuck by simply wiring them all in parallel
VR1 is adjusied by trial and error 10 obtainwhat
is judged 1o be the most realistic effect. When
miggering the-unit manually make-sure that you
only operate S1 momentariiy: If it is held down
for a second or more the timing of the drcuit
will be affected, and the correct effect will not
be produced. If desired, the duraton of the
sound effect can be changed by altering the
values of R1 and R3. The rotal duration of the
solnd is proponional 1o the value of R1. R3 should
be mainwmined at about half the value of RL
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Figure 2. Simple Digital capacitance meter circult diagram.

Simple Digital :  switches on the overflow indicator if the count
4 ¢ gocs bevond 99" With a two digit display and

Capacl'tanl:e Meter i mighthand decimal poins, it is not really
This digital capacitance meter provides an :  possible o use the decimal paint segments {ar
interesting alternative 10 a simple analogue lh‘_f“' m;endcd'purrx}s& Therefore, the decimal
capacitance meter. The cost is companmble 1o : pom of one display is de_as_the overflow
an analogue equivalent, and the resolution and ¢ ndicator. and the other one is simply left unused.
accuracy of the two digit display is at feast as i Iuis sull quite easy to convert readings into
good as that provided by a small pane! meter. i their corn:spcmdllng Lapacitnce values. SLis
The unit covers a useful spread of capaciance ;| used 1o resetbath the main display and the
values in its five measuring ranges. These have overflow indicator. The current consumpiion of
full-scale values of 990pF, 99nF, 99nF, 990nF, i thecircuit varies depending on the numberl of
and 9-94F. An overflow indicator is included. : display segments that are switched an, but it

In order to keep the unit as simple as : ismthe region of SOmA. This requires the use
possible the control logic has been keptwoa :  ofa firly high capacity battery, such as six AA
bare minimum. In effect. the user provides 'HP_] size cells in » h”M‘Et ¥ |
some of the control logic by pressing a push- : When construcung this project bear in
button switch when a reading is required, and mmd that, apart from IC4, the integrated
operating 3 second button to reset the display  §  circuits are CMOS ypes. They therefore
10 zero before the next reading is taken. The : require the standard antistatic handling
circuit diagram is shown in Figure 2. Looking ; precautions. The displays must be common

at the operation of the circuit in broad terms, ¢ cathode LED types. 13 drives the units display
TCS acts as a monostible which has the test : (1e the righthand display). A holder for the
capacitance as the capacitive element of the display is nwade by cutting a 20-pin DIL l}Dl_dff
C-R timing circuit. IC4 acts s a clock oscillajor ;1010 1o 10-pin SIL wypes, or “Soldercon’” pins
which feeds into a two digit counter based : can be used. SKI and SK2 can be a couple of
on IC2 and 1C3. The output pulse from the imm wmjse'ls mounted on the front ]n_m:l of
monostable controls the gate input of the : the unit. and many capacitors will readily
counter drcuit, and the count only proceeds i connect to these. However, a couple of test
during an output pulse from the monosmble. : leads ﬁ:rmu_met] in small crocodile dips _m]l
The higher the test capacitance, the longer the be needed in order 10 r_nuke the connections
monostable pulse duration, and the higher the | 10 Some types of capacitor. Alernatively,
count. There is a linear relationship berween i a pair of crocodile dlip leads can simply

the st capacitance and the number of clock be hard wired direct to the drouit boand.

pulses registered by the counter. In praciice the Aclose tqlr;r:mce capacitor is ne.eﬂecl Iy
clock frequency is chosen so that the counter arder to calibrate the unit. The unit can be

directly indicates the test capacitance. : calibrated on any range, and the value of the
Lnnkmg ar the circuit in a bit more derail, ! alibration capacitor should be at least half
the monosmble is based on oo CMOS NOR :  the ullscale vitlue. For example, an §-2a0F )
gates (IC5b and IC50). The low selfcapacitance | <apacior could be used to m]‘;bmle the unit
of this configuration ensures good accuricy ¢ onthe 990F mnge (R20 switched into arcni).
with small test capacitances. IC3a acts asan A series of readings would be mken, and RV1
inverter at the output of the monostable. This  :  Would be adjusted by mal and error 1o obtain
gives a bemter outpur waveform and also provides @ @ consistent Fc—.zc.jmgs of ‘82 b the display.
output pulses of the correct polarity for the : One final pointis that capacitors should
gate input of IC3. The fourth gate in IG5 is et © always be dmcharg_ed before connecting
unused. S4 provides five switched 1iming i them 1o any Gapaditance meter.
resistances which give the unit its five ranges. H
R19 provides the 990pF mnge — R23 provides :
the 9-9uF range. S2 is used 10 igger the H
monostable and take a reading. R24 and C3 :
provide ‘debouncing’ for 52.
The clock oscillator is a standard 555 astable:
A low power 555 is used in onder to keép the
current drain from the battery as low as possible.
VR1 enables the clock frequency to be adjusted,
and this is the calibration control. The counter
is a straightforward design based on two CMOS
4026BE decade countess and display drivers.
The carry out output of I€2 drives the input of
2D yype flipAlop (1IC1). The 4013BE is actually
a dual flip/Mop. but in this circuit only one section
is utilized. This acts as a son of data larch which

Prototype simple graphic equaliser.

Simple Graphic Equaliser

A full-blown graphic equaliser covers the entire
audio rnge in about eight to ten bands, with
each level conwol coverng mughly one octave.
These days many audio devices incorporate a
sort of cut down version of graphic equaliser:
These are frequently found in ‘gheno blasters™,
and even personal stereo units. They usually
have four or five level conmrols with each one
covering a couple of ocraves or so. This obviously
gives far less precise contral than a full gmphic
equaliser; but, on the other hand, it is much
betrer than simple bass and treble tore contmls,

The circuit in Figure 3 is for a simple four
band graphic equaliser. The approximare centre
frequendies of the controls are 80Hz, 400Hz,
1:8kHz, and 8kHz These respectively control
the bass, lower middle, upper middle, and
wreble frequendes. Each control can provide a
maximum of about 12dB of boost and cut at #s
centre frequency The frequency response is
essentially flat with-all four controls centred,
and the voltage gain is then approximately unin

IC1 acts as a buiffer stage ar the input of the
circuit, and it provides an input impedance of
about 30kE. The buffer smage is followed by a
series of four response shaping circuits, one
for each band. All four stages uiilize the same
configuration, and this is based on an opemtional
amplifier in the inverting mode. R4, R3 and €3
provide a half supply bias for the non-inverzing
inputs of all four siages.

If we consider the operation of the first stage
(which is based on IC3a and covers the lowest
frequency band), R3 and RS are a negative
feadback nerwork which sets the voltage gain
at unity. However, irequency selective negutive
feedback 15 provided by R7, RS, VR1. C4, and C5.
If we ignore C3 for the moment, C4 sigaificantly
shunts R6 at high frequencies when the wiper
of VR1 is at the 1ap end of its wrack. This gives
increased feedback at high frequencies, and
high-frequency cut. With the wiperof VRI at
the bottom end of its tmick, C4 shunis R3
high frequencies: This gives reduced negative
feedback and high-frequency boost. R3 and RS
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Figure 3. Simple graphic equallser circuit diagram.

limit the effec of C4, and keep the maximum
amounis of boost and cut within reasonable
bounds: C5 is used 1o effectively shom drcuit
VR1 at high frequendies, which nullifies C4 and
leaves the circuit with its basic unity voluge
gain. The circuit values are chosen so that

C4 can introduce high-frequenarboost or out
over the frequency range that is of interest,

but C5 eliminates any doctoring of the
frequency response at higher frequencies.

The steadily reducing capacitance values

used in the subsequent stages resulis in them
covering progressively higher frequency ranges.

The component layout is not particulardy

critical since the circuit can only produce a
maoxdest amount of voliage gain. It should be
horne in mind that setting a level contol for
‘cur’ resulis in the relevant operational amplifier
having less than unity voliage gain. This does
not seem 10 produce any problems using 14580
for 1IC2 and IC3, but many operational amplifiers
can become unstable when used at less than
uniey voltage gain. The LF353N for example,
does not seem 1o work well in this circuit, with
severe high-frequency instability occurring at
some control settings. It is therefore advisable
to use the humble 1238C for 1C2 and 1C3,
rither than a more modern device, unless

the altemative device is known 1o be stable
when used at less than unity volmge gain,

The current consumption of thie drcuit is only
about SmA and a PP3 battery is therefore
perfealy adequate as the power source.

Audio/Visual Metronome

The onginal metronomes were purcly
mechanical devices having clockwork
mechanisms (‘Maelzel'§” metronomes).
These are cipidly becoming collectors items,
and modern metronomes are of the electronic
variety. Mechanical memonomes have a
swinging arm, rather like an invented
pendulum, and they produce a ‘dicking’
sound each time the arm reaches the limit
of its swing. This gives both a visual and an
audible indication of the beat rate.

D1,Z = Red |EDs
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Figure 4. Audio/visual metronome circuit diagram.

This elecironic metronome also produces a
series of dicking’ sounds o give an audible
indication of the beat, and it provides a visual
indication via two large LEDs: The LEDs are
operated in ant-phsse (Le. as one switches
on the other switches off), giving a form of
visual indication thart is roughly analogous
1o the swinging arm of a4 mechanical
metmoname. The beat mte can be vased from
approximately 30 to 300 beass per minuze.

The circuit in Figure 4 is based on two 555
timers and a4 CMOS “=snge binary counter.
IC1 is the clock generator, and it is a low power
555 timer used in the smndard asmble mode.
An ordinary 555 can be used for ICL, but this
will increase the current corsumption of the
circuit by about 8mA, with a much shorter
batery life. The timing componenis are RL R2,
VR1, and C2. Although the “click’ rate is in the
frequency range (55Hz to 5Hz, the dock
oscillator has to opentte over 2 much higher
range of frequencies as it drives the speaker

a6 stages of the binary divider. It therefore

I opérates at 64 imes the output frequency,

or in other words ar around 32 1w 320Hz
An advantage of this system is that it avoids
the expense of a good qualing high value
timing-capacitor.

: 1C2 is the seven stage hinary divider,

a CMOS 4024BE. C3 couples the outpur from
the sixth smge of IC2 1o the input of a 555
based monosiable circuit. The trigger input
of IC3 is biased o about half the supply
voltage by RS and Ré. Negative output
wransitions from pin 4 of ICZ brieflv ke the
trigger input of IC3 below one third of the
supply potential, and an owput pulse is
produced at pin 3 of IC3. R7 and C4-set the
duration of the output pulse at 2 fmction
of a millisecond, which gives a-suitably high
pitched “click” sound. C5 couples the outpur

pulses from IC3 1o a moving coil loudspeaker.
I would not recommend using a low power
version of the 555 tmer for IC3 as many of
these seem 10 give erratic aperation when
driving low impedance loads. Also, the output
stges of some low power 3535 cinnot supply
high enough output currenis to give good
results in this application. v

The output of IC2's seventh divider suage
is used ro drive the two LEDs, which are
connected so that they openie out-of-phase.
D2 is switched on when pin 3 of IC2 goes
high— D1 is switched on when it goes low:
As each LED only switches on at every other
‘click’. the IEDs are operating at half the
‘click’ frequency. Hence the LEDs are drven
from stage seven of IC2 while the ‘click’
genemtor is driven from siage six.

The current consumption of the circuit
is about E2maA. This necessitates the use
of a fidy high capacity banery; such as
six HP7 sizer cells in a plastic holder.
Construction of the unit is faidy -
stmightfornard, and the component
layourt is not critical, Bear in mind though,
that 1C2 is a CMOS device which requires
the standard antstatic handling precautions:
Virnually any LEDs are suitable for DY and D2,
but large high efficiency LEDs will be
much more conspicuous than small low
efficiency types. A scale calibruted in beats
per minute must be marked around VR1's
control knob. The calibration points
must be found by tdal and error, with the
beat rate being determined by counting
the number of ‘clicks’ in a one minute
period. Ar high beat rates adequare
accuracy should be obained by counting
the number of ‘clicks’ in twenty seconds,
and then multiplying by three 1o get the
beats per minute.
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Model Train Signal Lights

This is a circuit for a simple three-colour signal
for a mode] milway. It operates automatically,
changing from ‘green’ to ‘red’ as the triin
passes the signal. After a preset time the signal
chunges to ‘amber’, and after a furher pedod
it goes back to ‘green’ once again. Thisisa
sort of simplified version of the real thing,
where the signals change as the train passes
by sensors along the mick. In this case there is
only one sensor, which is positoned beside the
signal. The ather changes are provided by a
timing circuit. which is slightly less authentie,
but mukes the signal much easier 1o insiall,

The dnoiit, shown in Figure 5, 15 built anound
1C2, which is a CMOS decade counter and
one-ni-en decoder. In this case oniy outpus
0 1o 3 of the decoder section are utilized,

the other seven outputs are simply ignored.

C3 R7, and Dd supply s reset pulse 0 1Q2 ar
switch-on, s0 that it commences with outpur ‘0" 3
high. This switches on D1, which is the "green’
signal LED. 1C1 is a 555 timer which is used
here as a low-frequency clock oscillator which
provides a dock pulse 1 IC2 every three secoads ¢
or 50, The first clock pulse results in the 'V output 2
going low; and output 1’ going high. This switches
aff D1, and switches on D2 (the ‘red’ signal 1ED),
On the next clock pulse outpur *1" goes low and
owpit 2" goes high. This results in D2 switching
off, and the ‘amber” LED (D3) wirning on. On
the next clock pulse output 4" goes high, but :
due 1o the coupling through R6 this reseis IC2
so that output 4 immediaely rerums o the :
low state, and output ‘0’ goes high. This mkes :
the circuit back 1o its initial stare, with D1 3
switched on, and a “‘green’ signal being producexd.

Same control logic is needed, so that the
circuit only goes through this sequence of events
when it is tniggéred by the passing train. The
eircuit must halt once it has oycled back o
a ‘green’ signal. This control logic is provided :
by 1C3, which is 2 4013BE dual ‘D’ oype flipfop.
In this circuit only one section of the deviceis
used. The inputs of the unused section of IC3 £
are cannected o the OV supply in order 1o :
protect them against static charges and o avoid
spurious operations. The other section opemtes

again. The sequence is then repeated, and will
be repeatedd each time 51 s acivated. The curent
consumption of the drcuit is about 15mA, or
about 7mA if a low power 355 is used for ICL
Construction of the actual railway signal is
obviously unusual. B 1o 03 must be mountesd
in a model signal, and it is not oo difficulr 1o
improvise something reasonably convindng
Rather than comrolling the LEDs direaily, 162
could be used 1o control them via common
emitter switching transistors. This would enable
a1 higher drive current to be used, and would
also permit miniature filament bulbs 10 be used.
51 can be ¢ithera micro-switch or a reed type.
In the case of a micro-switch, things must be
arranged so that the acmator is opermed by the
passing train. For this applicanon 4 réed switch
mounted under the tnick is preferred. Thisis
operated by a small bar magnet finred in a piece
of rulling stock. This method requires no direct
contact with the tain, which eliminates any slight
risk of occasional derailments: Note that 1C2
and 1C3 are CMOS devices which require the
usual antistatic handling precautions. The dumtion
of the ‘rexl’ and “amber” signals is ensily altered
as it is roughly proportional to the value of R2.

really as just a simple sevreset flipflop, with
the clock and data inputs simply being wired 1o
earth. Like IC2, 1C3 is suppliedd with a reser pulse
at switch-on. This tukes the Q outpur low, which
in turn inhibits 1C1 so that no clock signal is
produced. RS tes the set’ input of IC3 1o eanh,
but this input is pulsed high when sensor
switch S1is activiated. This mkes the Q ourpur
of the flip/flop high, and activates 1C3. This
resulis in the sigmal changing to ‘nxd’ immediately;
and to ‘ambser’ and then 'green’ after a few
seconds. 163 is reset when output ‘4" of IC2
pulses high, so thar once the signal erums
‘green’. the Q output of 1C3 inhibits ICL This

holds the signal at green until S1 s activated
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Figure 5. Model train signal lights circuit diagram.

Go/No Go
Thyristor Tester

This circuit (Figure 6) was designed 1o give
a quick gono go test of thyristors that you
might find in “bargain packs’, eic. Thyristors
are also known as silicon controlled recifiers.
They are like a diode. in that current can
only low one way through it. However,
the thvrstor has an additional tierminal,
known as the gate: if sufficient current
is applied 1o the gate, then the device
will stay permanently latched on. The
only way to wm the device off is 1o either
shorn-circuit the anode-cathode junaion,
or reduce the anode-cathode current
below the holding” current, which
is the minimum current necessan 1o keep
the device on. The former method was
used in this circuit. It is also possible to
test thymstons using 2 muliimeter, bur this
circuit has the advantage of being less “fiddly’
to use, and it also gives vou an idea of how
well the device under a5t switches from
a nop-conducting to conducting state:
Circuit operation is as follows: ICla
and b form a standard astable multivibrator,
with a working fretquency of about 25Hz:
Rl and C1 set the frequency of the astable.
Pulses from the astable are fed w the,clock
input of 1C2, which is a “1-0F10 decoder'.
As successive pulses are fed 1o 1C2, each of its
autputs will go high then low, in sequence.
When the last output goes high/dow, the
sequence starts again. When output 1 of 1C2
goes high — roughiy to the supply voliage —
this voltage will be fed 1o the gate of the
device under test through R2. This wrns
on the thyristor, and 1D1 will be illuminated.
R4 is the current imiting resistor for IDL
Now, rwo clock pulses laer, ourpur 3
of IC2 will go high, and this muras TR1
fully on, shori-circuiting the anode-cathode
juncron of the device under test and,
therefore, turning it off. D1 will nowbe
extinguished. When output 7 of IC2 goes
high five clock pulses kater, 1C2 is reset
and the whaole sequence starts over again.
51 is the on/off switch, and must be prssed
down long enough to see if the device
under test works. C2 is 4 supply
decoupling capacitor.
If, when testing a thyristor, LDLis
permanently on, or it doss not come
on at all, then the thyristor is probably
suspect. When connecting a deviceto be
tested, vou can use either fiving leads
and dips, or sockets: Flying leads and clips
were used on the protofype- A red kead and
clip were used for connecting to the anode,
a black lead and clip to the cathode, and a
vellow lead and elip o the gate. Current
consumption of the unit is abour 11mA.

]
=
™

M

©

=
=
751

P
£

]
=

3

e
7
o
e
L
=




EDUCATIONAL SUPPLEMENT

CO/NO THYRISTOR TESTER =1 ﬁme circ:_Jit is d:*scri%)e(i belo_“-._ Iris Il_mmd
S3e around a well-known square wave asdillator
¥ IL Tost circuit. IC14 is an integrator, with C2 being
IC1 Pin 14 IC2 Pin 16 Ba cz charged and discharged through RV1. the
820R -y soil resisiance, and R3. IC1b forms a Schmit
trigger circuit, whose switching points are
Lo1 ‘;‘ determined by R3 and R4. When the soil is wei,
its resistance will be low, and therefore C2
charges and discharges faster Therefors,
= the frequency of oscillztion of the circuir
3 will be higher. When the soil is dry, the
X : o > R2 + resistance between the probes will be higher
CKIHB 1 4—%—_&5_ : = and C2 wiil charge and discharge at a slower
RST 2 7— o Sk i i nite, and the frequency of oscillation of the
3 4&@) av | circuit will be lower. RV1 allows the frequency
PRALEEEE ! of operation 10 be varied when the circuit
11 TR1 — is in use, The frequency of aperation can be
€2 51 sC108 - - : ; FE A
s vared berween about 1-3kHz for very wet soil,
s E down to 100Hz or less for very drv sail.
7 s Rl and K2 are bissing components for ICla
88— and IC1D; setting the non-nverting and
11 : b4 = .
S = inverting inputs to half of the supply volmge.
colZ C1 provides AC decoupling for RZ. €3 feeds
the output of IC1b to I51. It may seem
unusual not to have some kind of buifer
ICi Pins 7.8,8.12.13 IC2 Pin B circuit hetween the outpur of IC1b and the
loudspeaker, but there is enough drive from
the output of IC1b to drive a high impedance
Figure 6. Go/no go thyristor tester. speaker at a reasonable volume. The current
consumption of the unit is amund 9mA
To use the circuit. place the probes into
i i :  the soil, and then give some kind of visual the soil 1o be tested, press 51 and note the
so“ MoISture Tes'ter ¢ or aural indication of its value. For a visual tone. A low one means that your soil is
This cireuit (Figure 7) wis desigaed o give ! indicarion. vou can use circuits that drive dry and should be watered. A high tone
gardeners a quick indication of how wet or muoving coil meters or bar graph displays, means that vour soil is werand should
dry the soil is in their ganlens orgreenhousss. @ However, these can be costly. It was decided not be watered.
It can also be used o 15t how wet or dry the 0 use a circuit that gave anaudible indication There are no special consiruction
soil of house plants is. The usual way o ¢ ofsoil resistance because it was cheaper, requirements for this circuit: The probes were
determine the wetness or dryness of soil and with practice you can gauge the wemness made using bolts, solder tags and nuts for fixing
electronically is 10 measure the resistance of of the soil guite quickly: 10 whatever type of case vou decideto use.
SOIL MOISTURE TESIER S
Sy o—
Test

ICY Pin 4 B4

The assembled soll molsture tester.

Got it in one
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Spruce up your
Christmas Tree

This fine example of arboreal high technology
is decoratad with 21 LEDs in three seasonal
colours, which can be made to fiash or
twinkle at three different rates. The kit alse
contains a full-size template o help vou make
vour tres,

PROJECT

£15.29

Order Code 95224 (LED Xmas Tree)
Project details in Electronics No. 48 (Xa48C).

Ses who's got the sieadiest hand afier the shemy
ifle and a glass or two of the Chnstmas spirt,
with this traditional game of manusal dexterity!
This advanced design detecis even a momentary
coniact and Incorporates a coumnier allowing
a preset number of touches to be pemmitied
before each persan's ‘life’ is terminaied.

PROJECT

£27.53

Order Code 95226 (Live Wire Kit)
Project details in Eectronics No. 78 (XATSK).

Christmas Superstar

Give the fairy a rest this year and yule have
ine smartest tree in the street! Liit your tree’s
decorations onto a heavenly plane with our
19-1 £, four colour, twinkling Christmas Star.
The kit includes all items nesded, except
the star itself which you can uss your own
creative flair to design.

£10.19

Order Code 95223 (LED Xmas Star)
Project details in Electronics No. 41 (XA41U).

Christmas Candle

This simple to build, electronic eandle has a
reglistic pseudo-random fiicker, but won't bum
a hole in your pocket —or anything else for that
matter, Ideal for decorations, nativity plays and
caml singng. The kit includss constructional details
of a suitanks cardboard kantem for the festive season.

B £9.17

Order Code 95225
(Twinkling Xmas Candle)
Project details in
Efectronics No. 72
(XAT2P).

Priority Quiz Buzzer

No mare arguments over who answered first!
The fastest finger an the button lights up that
contestant’s lamp and locks out all the others.
Ideal for Christmas games, and guiz nights, stc.
Up to eight contastants can be catered for,
and the unit can be expanded to 16 or 24 by
adding a second or third PCB.

£13.25

Order Code 95227 (Priority Quiz Buzzer)
Project details in Electronics No. 72 (XAT2P).

Finish off the pud, pick up your soldering iron and
make a Merry Christmas with festive projects from IAMHIN
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E-mail your

views and comments to: N
AYV@maplin.demon.co.uk

You can please
some of the
people some
of the time ...
Dear Sir,

I have just finished reading your
larest excellent (as always) arricle,
on the Nescape Navigator 3.0
Browser. in my airmailed
subscription copy of the
September 1996 issue of
Elecironics, I've been using the
32-bit Navigator 3.0b5 for the
past couple of months now

and although I have nor yer wied
out CoolTalk, musrt thoroughily
agree with everything else vou
have to say about this browser.
So far, T haven’t come across any
discermable bugs. Fortunately,
having the benefit of Netscape's
CD, I didn’t have 1o download it
from their homepage. I must say,
however, that I run Windows 95
on 4 486DX- 100MHz platform
with 20M-byte of RAM, a 1G-byte
hard drive. quad-speed CD-ROM,
Pro Audio Spectrum I and a
25-8k-bps v34 modem, and can’t
imagine how anvone has the
patience 1o get along with
anvthing less!

dougzlipfang. sequel .net,
Angeles City, The Philippines.

(AN ESEE R RN E NN NN NN NN

. « «» But you
can’'t please
all the people
all of the time!

Dear Editor,

I was sorry to hear that

Siephen Waddingion thinks
he’s genting a “._reduction in the
cost of software...” (Elecironics
September 1996 page 73,
‘Navigaror 3.0 Browser’).

Add up the cost of one person's
time plus ‘phone bills in urying
to download software, retrving
persistently until an error-free

Write to:
Electronics
and Beyond,
P.0. Box 777,
Rayleigh,
Essex SS6 BLU

copy is finally (hopefully!)
obmained. Now think of the
dme and cost of running of an
individual copy of the manual on

vour own printer, as distinct from

the unit cost of a mass-produced
version. This is NOT reduction
in cost. It is the passing of a
commercial organisation’s costs
onto the paving customer.

Their profits are boosted at our

expense, and Stephen Waddington

has fllen for this ploy without a
second thought! We hear so
much abour ‘lean, efficient,
competitive British business”.
Although it sounds good,

it's a myth when vou start

w0 delve more deeply: I object
to the NOW CoMMon practice
of businesses increasing their
profits by making me do their
work for them. If we all think
about it, and apply sufficient
pressure where it maters,

we can stop this recent trend
in its tracks.

Dr. G. L. Manning, Edgware,
Middiesex.

There are many computer users/

enthusiasts who are willing to spend

the time downloading sofiware
from sources such as the Intemnet,
perhaps for the reason that it

something of a challenge,

represents

rather than simply buying a
ready-packaged version — even
though it may not necessarily

be cost-effective in the long run.
This is analogous to constructing
your own electronic projects;

it may be more cost-effective and
sensible to purchase a ready-made
product, but it's usually far more
entertaining and rewarding to build
your own. Additionally, with some
software, a user manual is
superfiuous, so by downloading
just the software, you would save
on paying for a manual which you
might not even bother reading.
You would also be kinder to the
environment, by avoiding the

use of materials and energy

that goes into making the
manuals and packaging, and in
transporting the end product!
Sometimes, less is more.

In this issue, E R. Morris of
Peterborough wins the Star Letter Award
of a Maplin £5 Gift Voucher for bis
suggestions on training the Waichdog.

£5171
[ar letie

Dear Sir,
I was very interested to read the
article ‘Domineye TV Warchdog'
(Issue 106). The unit would
appear 1o be ideal for further
development, as if I understand
comreatly, itis only activated when
the dedicated channel is selected
on the TV remote control. This
would mean that it is not afiording
protection during normal TV
viewing, or perhaps, 95% of
the time. In the applications
section of the article, it is
suggested that one use could
be to waich over a car in the
driveway, but this'would only
be effective when the dedicated
channel is selecied. This relies
purely on the occupier
remembering to switch over,
perhaps in the middle of an
interesting programme on 4
‘catch as catch can’ basis, thus
leaving time span periods
without camera protection.
Trusting that I have underswood

suitable for further development
10 Ave COntinuous cover, especlly
during darkniess. This may be
achieved in different ways, viz:
1. The microphone in the
camera, through the
modulator, could be ‘audio
active’”, thus alerting the
occupiers 10 noises outside.
2. With a PIR sensitve floodlight

article), this could be adapred
to activate an audio signal or

light sensing unir to display a :
: the dedicated channel (as per your
: third suggestion) would be a good
- method, assuming you could
. generate the correct infra-red
: remote control code in the first
L ~ra svstem emir ¢ Place — perhaps a ‘One-For-All'
3. Have the camera system emit £ nhereal type reinote transmitter
: {e.g. BV21X) could be adapted to
: achieve the channel switching.
- The Domineye system may also be
: used to check on callers at your
: door prior to you opening it, in
- which case, of course, you simply
: switch to the dedicated TV channel
: on hearing the doorbell or knock
- on the door. Alternatively, if you
- have dogs, you could rely on them
- to detect the presence of someone
- outside (they're remarkably

driveway but does not afford any effactive at tf)-and switoh to

indication to us during darkness © pear them barking. The dogs
- could then be let loose to see
: off any unwanted visitors.

warning signal built into the
modukator, thereby prompiing
the occupier to switch o
the dedicated TV channel.

an infra-red remote control

signal when movement is

detected, 1o switch the TV
to the dedicated channel
automuatically:

I would be interesied in your
views and comments into the
practicalities of these options.
We already have a PIR operated
floodlight, and this performs
satisfactorily in illuminating the

and with the curtains drawn.
You will gather from miy proposals

: that they are intended 1o
: overcome this shortcoming
: by applied options:

: A camera surveillance system is
: only effective if the people who are
: using it are vigilant themselves;
: even if a camera is monitoring a
: scene continuously, any action
: that takes place could be missed
: unless either someone happens
: to be watching the TV monitor at
- that instant, or a video recording is
- being taken (assuming the action is
: spotted when the video is replayed),
: The Domineye TV Watchdog
: (Order Code CD12N, £249.99)
: could be used in conjunction with
: a dedicated TV set, tuned in to
- show what the camera sees all
: the time, which would improve
: one's chances of noticing intruders
: outside, or the TV channel could
: be automatically switched over to
- the camera using the methods you
- mention. Your first suggestion,
: using the camera's built-in
: microphone to alert occupiers to
2 outside could be problematical
- in noisy areas (e near busy roads),
- with the likelihood of regular
- false alarms. Anather possibility
: (a variation of your second
: suggestion) if you already have
the unit’s functions correctly, iris - @ PIR floodlight installed near

: - the camera, would be to use a
¢ circuit that detects when the light
: switches on and passes on a signal
: to automatically switch the TV
: to the dedicated channel - or to
. activate a warning lamp/sounder.
: The Slave Flash Trigger project
: (Issue 98 - Order Code LP57M)
: could be adapted to provide this
: function. This would avoid having
- to tamper with existing mains
: wiring and potentially upsetting

¥ ; : the operation of the PIR fioodlight,
installed (as sugzesied in the :

since no direct connection to it

¢ would be necessary. Using the
: system to transmit an infra-red

signal to automatically switch to

the camera channel when you

@) ELECTRONICS AND BEYOND December 1995




The Generation
Game

Dear Sir,
I have just read with considerible
interest, C. T. F. Coller’'s letter on
the ‘gas rechnology of vestervear’
(Issue 107). I am referring o the
extracts of the Milnes brochure
for the thermoeleciric generator,
powered by a domestic gas supply.
1 am researching in the field of
thermoelecinics at the NEDO Centre
for Thermoeleciric Engineering,
University of Wales Cardiff, the largest
research group of its kind in Europe,
and possibly the wodd. Our
resgarch team have led the way
forward in this field for many vears,
in all aspects of thermoelectricity
from materials (o systems. We are
very interested in the information
on this product, despite its age, and
would appreciate it if vou or the
author could forward us with a copy
of the brochure. This would not only
be useful o our research literature,
but as an interesting display item at
our research centre. Perhaps you
mayv wish o visit our research group
homepage on the Iniemet, at
http://vei.cf.ac.uk/iwcc/engin/
gao/page. html. Though still under
CONSIUCHON, it gives an insight
into this exciting field of technology:
Dr. Smon G. K. Wiliams,
Research Programme Co-ordinator,
NEDO Centre for Thermoelectric
Engneenng University of Wales, Cardiff,

Copies of the Milnes brochure have
been passed on to Dr. Williams.
Once again, thanks to C. T. F. Collett
of Waterlooville, Hants, for supplying
us with the brochure. Who'd have
thought that a humble advertising
leafiet could generate such interest
after all those years?
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Organised and
Computerised

Dear Sir,

I read with interest, the article by
Alan Simpson in the Ociober 1596
issuc of Flectronics and Bevond.
The article centred on the use of
comypuiters gt ‘Granada Snudios Tour’
at Manchester and misses complerdly
one use of computers at Granada
that links modem computer
technology 1o the past; this is

one of the aspects thar the
Granada Theme park is all aboot
The Lancastrian Theatre Organ Trust
(ITOT) has, on behall of Granada,
instalied the ex-Gaumont Manchester

Wurditzer pipe organ in the Projections
complex within Granada Studios
Tour. T fit in with the operaton of
the Tours complex, the organ has
been compurterised and now has
more computer control than any
other pipe organ in Europe.

The computer system used

was developed as a spedial by

Dick Wilcox, who lives in California,
1S Wilew founded the Alpha Mimo
Company, and he was responsible
for the design of the computer
systems and sofiware that were
used in the American Space
programme and were incorporated
in both the US Lunar Iander and
the Mars probe. The software used
at Granada was all downloaded
over the Interner from Dick Wilcox
in 1990 before the Net became as
popular as it is today. The computer
hardware uses a centre core computer
with a distnbuted telemetry system
o control the L100 pipes in the
organ. Much of this hardware was
put together using the services of
the Maplin shop in Manchester
Within the next few months, The
Iancasinan Theatre Organ Trust

will be removing the large Warlizer

from the Free Trade Hall in

¢ Manchester to commence the task

of tomal restoration of the organ. a
part of which will be the
compulterisation of the organ control
system. This Warlizer is one of the
largest series of Wurizers built,
there being only 14 in the series,
and the Manchester organ was one
of only two of this size and design
to ever have been exporied from
America, its sister organ being in
the State Theamre, Sydney; Austrlia.
The sheer size of the organ
presents muny problems for its
computerisation; the Trust is
discussing the project with
Dick Wilcox and his associates at
the moment, in readiness for the
commencement of the project
eardy next year. The new home for
the Wurlizer will be within 1 mile
of one of the newer Maplin shop,
which we are looking o for supply
of parts. Again, the Intemet has
proved invaluable in its ease of
communication capabilities during
the specification of the computer
and will be used for software mmnsfer
as the project develops. This apain
will show the use of modem
technology 1o link with the past and
bring the sounds of the past o a
present day audience and, we hope,
) the audiences in the nex Century
Don Hyde, Vice Chairman 007,
Stociport. Cheshire.

Good luck with the restoration and

computerisation of the Wuriitzer. Nice
to hear that Maplin will play a part in
the revival of this classic instrument.

SO00OORPORORONEDRODODEE

Over Cooked?

Dear Editor,

It is with regret thar | have decided

not to continue my subscription

10 Flectronics and Beyvond with

effect from the date of this letter.

I feel it is only fair 1o give vou my

redasons, so here goes. [ have in

front of me the October issue.

My main interest is in building

things, so the projecis/circuits

ideas are the main reason for
buying the magazine. Taking the
four projects. The regulator kits

T could build with my eves closed

(almosi). The gerial will be of

interest to those "overhearing’

other peoples conversations —
not an interest of mine. The

Active Transformer DI box is the

only real project in my opinion.

Unforunaiely, T am no nmusician.

I suggest you take a look at the

magazine and ask yourself the

following guestions.

1. How much of the magazine is
directy to do with Elecironics?
Thart is, acually elecoonic
theory/constructon and how
much is consumer electronics
relared. Is there oo much of the
latter? Far too much in my view!

2. Are the projects likely to appeal
0 a broad mnge of abilites and
budgets? NO. In my view, the
last interesting project was vour
Valve Amp. No, 1 did not build
one bur reading abour it was
useful research as Tevenwually
designed and built my own
(I'm listening to it now).

3. Is the information in your
magazine alreadv covered by
other magazines in their own
fields? By this, I mean the
astronomy articles. Interesting
though they are, | already buy
them via Astronomy Now.

1 think if you answer these
questions honestly, vou will

agree that the magazine has

become 100 generalised and

not really of direct appeal ©

the construction:l enthusiast.

Maybe this is what you want.

Tt will save you time developing

projects. If this is the case,

I wish you every success.

If this is not vour aim, ditch the

articles on consumer electronics,

develop some more imaginative
and, if needed, complex projects.
I shall sull peruse the magazine
in WH Smith.

J. C. Cooks; Bovingdon, Hers.

Paul Freeman-Sear,
Publishing Manager replies:

Thank you for your comments.

You see, we do publish letters of
criticism. Let us stand back and
take a look at what has been
happening to the business of
amateur electronics. Enthusiasts
and appropriate magazines for
constructing radio sets have

been around for a very long time,
some sixty to seventy years in
fact, but it was only in the early
'60s that 'practical electronics’
took a hold. The hobby probably
peaked for the magazine business
around 1980, These were boom
years for the industry, with no
shortage of very creative
constructional projects, particularly
in the audio field. However, the
1980s saw two principal events

.. happen that would alter the hobby.

Cheap, good quality, mass
manufactured electronic products
were being exported from Japan
to satisfy the insatiable demand
for high tech products. The
constructor was then tempted by
the ease and convenience of a
complete working product and
indeed, was able to buy the
product cheaper than could be
constructed. The secand event
and some say a revolution, was
the effect personal computers
had on our lives. Witness the
number of computer titles on the
shelves around now and compare
with what was available in 1980.
The electronics enthusiasts’
attention had been attracted
away and on towards a high level
of involvement that computer
software demanded. Another
point to ponder on. There was
everything, it seemed, that one
could create electronically in the
'60s and '70s. Naw, contributors
find it very difficult to come up
with something new. There is
also a shortage of youn
contributors to the business.
Could this be they have been
attracted elsewhere? This decline
in so-called interest is across
the board and has affected all
magazines in the sector. We at
Maplin are taking a fong hard look
at the hobby electronics sector.
There are many new avenues

for us to explore and we will
certainly try to find and present
new and creative ideas for
constructors as soon as they
become available. Maplin aim

to move with the times and we
are always interested in your
ideas on the practical aspects.
You have not been forgotten.

A merry christmas
to all our readers from
Britain’s best magazine

for electronics
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)le Newton
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Reviewed by Martin Pipe Bsc AmisTe

Towards the middle of 1993, the world’s first
Personal Digital Assistant (PDA) arrived in the UK.
This was the Apple Newton, an extraordinary
bhand-beld device that allowed its owners to take
notes with a pen stylus, make skeiches, organise
themselves with an electronic diary, or even
(with a credit card-sized PCMCIA fax/modem
and a phone line) send faxes or e-mails.

A menu-based GUI (Graphical User Interface)
made the device easier to get to grips with,
but Newton became famous mostly because
of its bandwriting recognition capabilities.
Scribble a note on its screen with the stylus,
and if the machine bhas been trained with
your bandwriting style, your words will
be converted into text that can be printed,
Jaxed or transferred to a personal computer:
At the time, the Newton was revolutionary,
and both product and concept certainly lived
up to Apple’s innovatory reputation.

nfortunately, it was expensive (£630)
and the handwriting recognition

failed to live up 10 expectations,
some called it an expensive Etch-A-Skeich
for the computer age. An unsubstantiated
rumour recently circulating around on
a CIX on-line conference said that three
hundred thousand unsold Newtons
ended up in a Californian land-fill site.

including Sharp and Casio. Even Amstrad
gat in on the act with the 250 PenPad.
| Licensces of Apple’s Newron Technology’
include Sharp, Panasonic and Motorola.
Sharp's PDA, the 1993 Expert Pad, was
in fact a re-styled Newton. Since 1993,
things have gone rather quiet; in the
vears since the Newton's introduction,
Apple has been its only major hardware
‘ supporter. Over 50 (mostly) American
software companies have grown around
the Newton, most concentrating on
specialist applications such as medical
data collection.

Other companies did start producing PDAs,

PDAs are not seen as universal replicements
for norebook PCs. Notcbook PCs can run
universalh-available and familiar Windows
and DOS applications directly, and with
pretty much the same functionality and
speed as roday’s deskiop machines — but
with the added advantage of pormability.
With GSM phones and data cards, they can
be used o send faxes and access the Internet,
although dara throughour rates are poorer.

Notebooks, however, are just not as
portable as PDAs. You cannot put, at least
for now; a full-spec notebook in vour jacker
pocket. Any such device could never have an

¢ internal floppy drive, due to limitations of

size. Although hard disks are getting smaller
and smaller, chances are they will be replaced
by non-volatile memory cards for such uses,
For jotting down ideas on the spur of the
moment, it's simply much easier and quicker
to pull out a PDA, or a device like a Psion 3a;
how many of us carry around notebooks
with us for most of the time? The Newton’s
ideas jorer is called ‘notepad” and will be,

¢ for most of us, the most-used application.

i PDAs also provide quick access to schedulers
i (in the case of the Newton. the oo list

: and datebook), address books, clocks and

i calendars, Such devices are much easier

¢ 1o use and more accessible than their PC

¢ equivalents. PDAs are frequenily being used

as data collection devices for more powerful
: machines, as well as personal organisers.

Newton Applications
- and Software

: The medical field is one in which the

: Apple Newton is proving popular, and

i so far hospitals in Germany and the US

¢ have embraced it 4s a mobile data capture

¢ device: In the German exam ple, a4 program
i developed by a local company is being used
¢ o capture operational or service data in the
field of outpatient nursing. The hospital, in
i Cologne, has 50 MessagePads, which form

i partof a much larger system that handles

¢ areas as diverse as operations management

@) ELECTRONICS AND BEYOND December 1995



and accounting. The Newton's GUI-based
user interface makes it easier for staff, without
computing experience, to understand.
Other Newton third-party sofoware products
include applications for expense tracking;
personal financial management, teaching,
GPS (Global Positioning by Satellite) integration,
pharmacy daa collection, vehicle organisation,
scientific maths and sales automation.

There are even music composer and
golf programs jostling for your attention —
Newton software is not all spreadsheets
and contact managers.

Apple also has an Internet Enabler;
basically; a TCP/P stack that supports
standard transfer and ‘messaging’ protocols
including MIME, SMTP and POP3. Some
companies are already releasing basic Web
browsers and e-mail packages for the Newton.
On Apple’s Web site http: //www.apple. com,
vou can find a CompuServe access package
for downloading and transferring to your
Newton. It is true, that with a cellular phone
and data card, Internet access has never

: been so portable. You can surf the Web on

¢ the train to vour heart’s (and the network's)
content, or at least uniil the cellular signal
momentarily drops and the connection is lost!

Apple also produce software. for the Mac

and PC platforms, known as Newton Press.
This is an electronic publishing ool that
creates clectronic documents (similar, in

: principle at least. 1o the Adobe Acrobat

¢ formar) forreading’ on Newtons. Such

- documents could include graphic files
(pie charts, for example), spreadsheets
and word processing files. Designed
primurily for business users, Newton Press
is intended to be a method of distributing
tavel routes, meeting agendas, reference
books (such as repair guides) and phone
lists among clients, suppliers and employees.

- Newton Technology

: Butwhat of the Newton's inner workings?
Apple’s Newton Technology encompasses
several areas. The first, the communications

architecture, provides a number of ways
in which data can be transferred to and
from the machine. Newton is certainly
well-connecied. There's an infrared
transceiver, primarily intended for one
Newton to mlk to another: in business,
an application of this is the exchange of
electronic business cards ar a meeting.
Newer PC motherboards and notebooks
support the connection of an infra-red
transceiver that conforms to a standard
developed by Hewlett Packard;
unfortunately;, the data format of
Newton's version is incompatible.

But fear not, another option is the
RS232-compliant serial port, which on other
personal organiser products is normally a
rather expensive option (but then again,
Newtons are themselves rather expensive
devices to start off with!). The serul port,
which conforms to R5232 as well as Apple’s
LocalTalk standard, is intended for the
interfacing of printers, as well as personal
computers (and non-PCMCIA modems).
Since this is an Apple device we are
talking about here, any printer attached 10
Newton needs o support Adobe's PostSeript
standard, a legacy from the Mac. To print
to a non-PostScript device, you will need 10
get the document into your PC first, and
print from there. Finally, we have a PCMCIA
Trpe I slat for the accommodation of memony
cards and fax modems. The communications
architecture has been designed 1o support
dara, fax and e-mail. Web browsing has
recenty been added o this list.

The second area of Newton Technology,
the information architecture. is centred
around an ohject-orented universal
darabase that stores any kind of informarion
entered into the device. The Newton does
not use files and fling systems in the way
that conventional computers use them;
instead is this common pool of data available
to all of the programs that need it. Apple has
created a Newton Toolkit so that programmers
can work in this unfamiliar territory, and
produce applications for the platform.

Programs are transferred 1o the machine
from a personal computer via the serial
lead; it is assumed that Newton users have
a PC or Mac. Using a desktop machine also
makes the downloading of programs and
updates from the Internet, or bulletin
boards, easier and safer (they are always
on your hard disk, should you need 1o
re-transfer them to the Newton).

Programs could also be burnt into
PCMCIA memory cards. Unless the
complete program is loaded into the
Newion's memory in one go (5o that the
card can be removed) the slot will no
longer be free 10 accommodate a modem.

Newton Technology's third area, the
recognition architecture. is the most
interesting. Handwriting, whether printed,
cursive (i.e. joined-up) or a mixture of the
two, is recognised with the assistance of a
93,000 word vocabulary, There is also the
option 1o define 1,000 of your own words
in a custom vocabulary; which is useful for
specialist applications such as medicdne,
science and engineering. The Newton's
recognition architecture also supports
various intuitive short-cuts. For example,
crossing out an item of text with a
four-stroke zigzag will delere it
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Newton MessagePad 120,

Truining the Newton 1o recognise vour
handwriting stvle over a period of time is
important, and the Newton will supporta
guest user as well as the main one.

Sketched drawings also benefit from
Newton's recognition architecture, Lines
are straightened, and drcles made perfect,
helping to neaten up vour ideas. There is
also a series of pap-up kevboards, including
a typewriter. The latest release of the
aperting system. Newton 2.0, was released
towards the end of 1995 1o answer criticism
of the oniginal soffware’s handwriting
recognition capability. Interestingly encugh,
Newton 2.0 provides support for a full-sized
kevboard that connedts o the PDA via the
serial port. According 10 Apple, this kevboard
is intended 1o allow customers to input data
quickly. Apple’s research had shown that a
subser of Newton cusiomers had required
keyboard input for drafting e-mails and
reporis, as well as typing up meeting notes,

In the area of hardware, Newton is
based around powerful and efficient RISC
processors developed in Cambridge by
ARM (Advanced RISC Machines), an up-and-
coming microprocessor designer in which
Apple has a major interest. ARM is credited
with producing devices with among the
highest MIPS-perwatt ratings of the industre
The Newton MessagePad 120 makes use of
an ARMG10 processor that runs at 20MHz,
as did the original model.

An ARM spokesman hinted that future
Newton products could make use of the
latest StrongARM, a next-generation
RISC processor that would provide the
power needed to speed up handwriting
recognition, and maybe fadlitate voice input

(diczating to your machine via a boom mike,
as you currenily can with IBM’s VoiceType
or Kurzweil's Voice, is certainly an auractive
position). The processor is complemented
by an Apple ASIC chip. a slice of non-volatile
RAM (around 2Mb in the case of the 120,

of which just over 1.3Mb is available for user
applications) and a healthy 8Mb of ROM,
which contains the operating system (in this
case, Newton 2.0). There is also hardware
support of the LCD dispiay; serial port,
infrared device and PCMCIA slot. Low power
consumption is an important area (hence
the choice of a RISC processor) and the
Newton offers power management facilities.
If nothing is pressed for a short period,

4 MessagePad will go into stndby and
conserve batery life.

The fifth and final area of Newton
Technology is the assistance architecture,
which Apple hopes will make operation of
Newton easy and intuitive. Recent actions
are correlated with items in the common
database, so that it can guess the actions
vou might wish to take next (smart defaulis).
The assistance architecture is intended o
help users complete repetitive tsks, induding
scheduling, reminding and finding, in mukiple
categories: It has been designed 1o work
between, as well as in, application programs
twhether from Apple or a third party).

MessagePad 120

The MessagePad 120 itself is typically Apple
—sleek, comforable, ergonomically well-
designed and rather expensive (2425 + VAT).
The LCD screen has a resolution of 320 x 240
pixels, and with dimensions of 9-6 by 7-2cm

is very readable. Unless you are using the
device under subdued lighting conditions,
that is. Apple have not included a backlight,
if you want this, vou will need the (8499 +VAT)
MessagePad 130 which is, apart from backlight
and a lirtle extra memory — identical. The
display is not colour, and will not even display
greyscale — it's line-art or text only, folks.
When the device is not in use, the precious
screen is covered by a flip. To use, a button
at the front of'the machine releases the flip,
which folds away behind the Newton’s back.

The battery compartment is also found
on the back. The Newton runs on four AA
cells, which could be alkaline or NiCd tvpes
(it seems equally happy with the 4-8V of the
NiCds as it is with the dry cells 6V; buried
insidle the unir, there seems to be some kind
of inverter, which can be heard whining).

A fewv hours of battery life is promised,

and a power gauge can be selected fram a
menu (there is also a low-battery warning).
A separate 3V lithium barttery powers the
Newton's RAM chips when the main batteries
are dead, or the device is switched off
Power up the Newton, and the display is
just as it was when last used. The backup
batterv needs replacing roughly on an annual
hasis. Apple does not supply a mains unit/
charger with the Newton, which is downright
annoying considering the retail price.

On one side of the MessagePad is a control
for adjusting the contrast of the display, and
the on-off switch. On the other side is the
PCMCIA slot and, hidden under a bung,
the Mac-style mini-DIN serial port and DC
power/charge connector. On this side is the
storage hole for the telescopic stylus; press
the bit of spylus that is exposed, and it is
released. Since the stylus is pressed against
the display 0 access menu functions or write
data 1o the device, it is important to use
only the one supplied. Using a pen or sharp
object may scratch the finish. The infrared
Newton dara-interchange window can be
seen on top of the MessagePad. Inside the
MessagePad is a tiny speaker that yields an
audible response whenever dara is entered,
or a function is accessed.

Null modem cables are supplied for Mac
{mintDIN) and PC (9 and 25-way D Connectors)
interconnectivity, together with Newton
Back-Up software. Unfortunately; the person
who had the MessagePad before me had
tecided 1o delete some of the Windows set-
up files: after un-deleting them and scanning
the disks for viruses, the program did not work
properiy when installed under Windows "95.

It defaults to COML, which is not very
sensible since this is normally the port to
which your mouse is attached! Consequently;
the mouse hangs, and vou have to use the
kevboard 1o select the correct port before
rebooting! The replacement software worked
much better, indicating that the original files
had been corrupted. I can not speak for how
well the Mac software functions, since I have
only just acquired one of these second-hand,
and am currently obtaining the rest of the
items needed to get it working properly.
One can only imagine that, since it originates
from the same people responsible for the
Magc, it should funcrion extremely well.

Some Newton software requires more
memory to run than is available on the
MessagePad 120. Memory can be added in
the form of PCMCIA cands (Apple sell 1Mb,
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2Mb and 4Mb wypes) but their usage prevents
other cards, such as modems, from being
plugged in. This effectively prevents the
MessagePad 120 from running some of the
memory-intensive Internet software that is
available; you may need the 130 version if
vou are a dedicated surfer. Perhaps furure
generations of Newton producs might feature
a Tvpe I slot (which will accommodarte two
Tipe I cards), or two Trpe I slots.

I would have liked 1o have fixed something
with the Newton. Unfortunarely, it did not
recognise my Portable Add-ons (Psion Dacom)
v:34 PCMCIA modem - so much for
‘Plug and Play’ (more like Plug and Pray’).

Click on card, from the extras menu, and
it simply tells vou that no card is inserted. It
Iooks like Apple is once again up 1o its old
tricks, creating its own subsets of standards.
Mac users will know that the MacOS 5CSI
hard disk formatting ool only works with
Apple drives (which are, nevertheless,
normally standard models from outside
waorld companies like Quantum, with
some subtle drive firmware changes).

To get non-Apple SCSI hard drives (or for
that matter, CD-ROM drives) 1o work with
Macs, you need to spend vet more money
on third-party software wols (I have recenty
learnt this to my cost). Apple docs have a
list of approved peripherals, but if you have
a device that conforms o what is perceived
10 be a universal standard. yet is not listed
or does not work, it's extremely annoying.
Incidentally, the official Apple fax modem
works at 2400bps dar, and 9600bps fax.
The low data throughput puts this device
in the Dark Ages, and makes it pracrically
useless for Internet applications. A new,
faster, card should be due soon, if it is not
here already.

But hack to the good. The Newton apemting
system is very nice, neat and useririendly:
Unlike some recent versions of MacOS, it
appears to be very stable t00. Notes are
written on the screen, which has nidings
akin to lined paper. Once you get to the
bottom, it scrolls downwards and gives vou
more space to write. A bar at the bottom
has touch-sensitive function buttons that
provide instant access to what Apple sees
as the most-used functions (such as ‘undo’,
‘find’, ‘names’ and ‘dares’), and rwo arrows
that allow vou to scroll up or down the ext.

Entering information can be achieved in
three different ways. The first is to use a
miniamure on-screen QWERTY kevboard, the
stylus is pressed against the chamcter that
you want. While accurate, this method is
very time-consuming, The second is o
hand-write it onto the screen without the
MessagePad trying to recognise it This system,
in which vour expensive Newton hardware
is being used as a 1 spiral-bound notebook,
is useful if you do not have time for the
device to recognise your handwriting. 1 can
imagine that storing information in this way
is rather more memory-inteasive than raw
(i.e. ASCII) text would be. This system
can be used. however, to quickiy send
handwritien faxes without the intermediare
paper stage (vou need the PCMCIA fx
modem and a telephone line, of course).

As an alternative to being transmitted,
the informartion could be stored in user-
definable folders.

The third method is, of course,
handwriting recognition. When you first
power up the device, preferences can be set.
You can define whether vour handwriting
is printed or cursive, and set the spacing
that vou normally use berween characters.

A pen alignment function appears to detect
whether vou are left or right-handed.
Finally, we have a section that puts a
number of the most commonly-used shapes
of each charucter on screen (vou may see
these shapes change as you use the unit
more, and it becomes more familiar with
your style), if your writing style is cursive.
You simplv inform the sofrware as o the ones
that vou use most, sometimes and not at all
It certainly makes the handwriting recognition
software’s job easicr. | would have liked
a section where the Message Pad asked
you io draw certain characters on screen
repeatedly until it had learnt vour signature.,
Instead, it does it on the job (provided
that the lewrn my handwriting’ option is
switched on) which 1akes somewhat longer.
In this instance, the MessagePad
accumulates information about vour writing
style. although this depends on you telling
it thar a word is incorrect. The correct word
is selected from a word list, or a new word
is defined using the on-screen QWERTY
kevboard. -Training is important, do not
expect the MessagePad o start making
sense of vour handwriting immediately.
It is important to keep vour writing style
consistent and neat. Unfortunately, mine is
neither, and so myself and the MessagePad
did not often see eyve-to-eve (are they really
selling Newion to the medical world — it must
be very frustrating if you are a prescribing GP!).
although 1 know of same people who have
got on with their Newions like a house on fire.
Recognising a word, and particularly one
that you do nor often use, can take some
time; that ARM610 is clearly being pushed
near its limits. This delay can stop your flow
of words. More powerful processors will
obviously help here. Handwriting recognition

Newton MessagePad 130.
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is notoriously complex, and Apple should
be applauded for the fact that it works at
all. But then again, the Psion 3a’s tiddly
kevboard looks impossible to touch-type
on untl you have tried it. Some companies
are deseloping alternative handwriting
recognition systems. Palm Computing's
Graffiti, one of the most popular, makes
use of a completely new and simple
character set. Palm claim that speeds

: Apple dealer who will let you live with a

MessagePad for a while on approval.

i These PDAs will definitely become more

¢ widespread ance they hit the sub-£200

¢ price point. The handwriting recognition is
¢ slow; although it is an improvement on

i previous Newton incarnations. Faster

i processors would help here, and facilitate

i the voice input that 1 see as being an imporiant
:  furure data entry option for computer devices.

: The Psion 3u is cheaper and benersupported,

bur for sheer innovation it’s the Newton
that wins. | TR |

Contact

Apple Computer, 6 Roundwood Avenue,

Stockley Park, Uxbridge UB11 1BB.
Tel: (0B00) 127753 (Freephone)

af up to 30 words per minute and 100%
accuracy can be achieved using it.

The ‘extras’ menu on the Message Pad :
gives access to various other functions

NEWTON MESSAGEPAD 120 SPECIFICATIONS

available. It is from here that you can : | Price: £499.38, but being discounted at most Apple dealers
initiate connection to another device, : | Processor: ARM 610 RISC, 20MHz
access a clock/time zones, start up a ROM: 8Mb, stores Newton OS
simple ealeulator, choose fonts-and RAM: 687k system, 1361k user (non-volatile)
other stvles, and check received or Connectivity: PCMCIA Type Il slot with 325mA supply capability,
sent messages. The ‘dates’ menu is L L serial(RS232/Apple LocalTalk), infrared.
pretty much an exact replica of a diary E\I;ﬂ]tagewce %}2'0 = %ﬁosglﬁglf not backlit
age, from here, you can jot down : : cSeopic, g
gugmjs of meetings, lmzch‘appointmems Weight: _ 0-48kg (without batteries)
and the like. It is augmented by an Battery requirement: 4 x AA (main), DL2032 lithium (RAM back-up)
alarm facility which :viJl Wwarn vou just Dimensions {WHD)'? 101-6mm x 29mm x 2-03'2"!1"‘
: < Fax suppori: Group 3 (with fax modem, not included)

before the appointed event, and a

‘to-do” function that lists all future events,
A card-index style function, ‘names’,

is an address book which can also contain
fax numbers and e-mail addresses for

use by communications programs.

In all, the way in which Newwon's capabilities
doverail is impressive. At the end of the day,
though, it is rather expensive (a second-user
486 notebuok can be had for less) and
perhaps should only be considered if vou
have a real need, and an understanding

NPS

MAPI.IN PROFESS]ONAL

Backup utility system requirements: 386DX processor, Windows 3.0 or later (PC):
68030 or later processor, System 7.1 or later (Mac)
fax medem (2400 data, 9600 fax),

full-sized keyboard, GSM connection kit,
replacement pen, 1Mb SRAM card,

2 and 4Mb fiash memory cards,

interiace for parallel-port printers,

power adaptor (7V, 500mA),

extended-life battery pack (takes 8 AA cells),
charging station, rechargeable battery packs,
camying cases

Optional accessories:

For all
Electricians
and Contractors |

Order As |
ZC61R

(£34.95)

inc. VAT

*Measures._ _wltagefrom :l.oowto IOOOV
% Diode test function

Special Low Price

L HURRY WHILE
troiiiossouey | STOCKS LAST

 Meets IEC 348 class Il and UL 1244 standards

Telephone 01702 554000
before 5pm for same day despatch

All orders over £30.00 inc. VAT are post FREE!

Supplied with test Ieads,
full instructions, .
PP3 battery and
carrying strap
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NOW YOU CAN SEE
THE COMPLETE RANGE
- OF MAPI.IN GOODS

ARONDO

| -== | CATALOGUE ITEM
% o | ON DISPLAY
% == IN STORE!

3 REGENT STREET, LEEDS

TELEPHONE: (0113) 244 9200

HEGTR

With features, news, reviews, [N
campetitions, projects and Iats ,_
more besides, you won't want ==

[o miss a single issue of your

BRITAIN'S BEST MAEAZIH[ H]H THE HEEIHIINIES ENTHUSIAST

TECHNICAL
INFORMATION
SERVICES

76 Church Street, Larkhall, Lanarks, ML9 1HE
Tel: (01698) 883334 Fax: (01698) 884825
Technical Help Line (01698) 884585

We have the World’s Largest
Selection of:

SERVICE MANUALS
CIRCUIT DIAGRAMS

We also have 100s of Titles on TVs, VCRs,
Satellites, Midi Systems, Computers, Test
Equipment, etc...

Please Phone or Send an SAE for FREE
QUOTE & CATALOGUE of Publications

Reserve
YIIII'

ear Ney iqf}ﬂgnl

V| Ploase resanve/daler (delate as applicabls) each

izsue of Electronics and Beyond. |
MriMrsiMs
Adaress

favourite electronics magazine.

Why not ask your local newsagent |
[b reserve or deliver every issue
of Electronies and Beyond.

Subscription Orders call 61702 554000

 Seymaur, lZDLQJ:r" Road, Norbury, Lone :nS“lo.iDriTe

iﬂnnmuaaw: MAGAZINE FIR
= | THE ELECTRONICS ENTHUSIAST [l[m ulns

 Published Monthly =

Pastcode

Sizgnat

Eecltronis &

tolesater by: |
+44 0_:510 9 1899, |
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Touch Memo

THE KEY

10

THE HUTURE

299000000 OCOOOPROESROIOODOONRGRGESITOSTOROES® GBS

Relay Board Project

by Tony Ellis

In the first of our Touch Key Hybrid constructional
projects, I describe a bighly versatile circuit —
The Touch Key Relay Board, which enables a muliitude
of existing housebold or commercial products to be

By way of an acrual practical example,
we will show full details of how o connect
the hybrd relay board into a wpical low
cost, key operated, alarm sysiem. Referring
to Figure 3, it can be seen that the
maodification is simplicity itself, bur please
note; it would be advisable to meld the
24-hour (tamper) loap into the cable
serving the remote-mounted zone select
switch. Of course, the recepracle/indicator
and zone seléct switch could be installed
into the same remotely mounted box.
Circuit Description
The supply voltage applied to the relay
beard via the double terminal block must
be within the range of 10 to 14V DC, as the
board’s relay has a 12V coil. The touch
hybrid requires a +35V siabilised supply.
This voliage is obtained by using a small
100mA regulator, RG1, with capacitors
C1 & G2 providing decoupling. To prevent

reverse polarity damage, diode D3 is included.

The relay pulses or toggles on/off.

: depending on whether link 2 is installed

I if C4is shored. then the hybrid divide-by-2
I outputis connected directly to the main

: relay driver (R2, D4 and Darlington-pair

{ transistor TR2) giving a toggled output.

If 12 is left open circuit, then an edge-
triggered pulse generator circuit is formed

i via C4, D1, Rd and D2. Also. in pulse mode

controlled by these ultra-bhigh security touch keys.

10 construct an incredibly low cost,

high security door access system,
followed by a touch key armvdisarm
module thar can easily be added o existing
security sysiems —see Figure 1. showing the
system block diagram. Remember, all these
projects can be accessed/conmrolled by the
same unique ulin-high security wuch key!
The circuit dingram of the Relay Board is
shown in Figure 2.

The first application of the hybrid relay
board is an incredibly low cost electronic
door access system (see Figure 3) which
still retaing versatility and high security
associated with wuch memory, but which
can be built for under £85. This is (uite
astonishing, as vou would expecied 1o piay
in excess of £300 for a commercial high
SECUIY access system. The svstem is based
around the electric door caich release also
sold by Maplin (Stock Code YUBSW).

As this device s essentinlly an elecrronic
‘keep’. the user has the oprion to usca
standard type mortice lock if they prefer

to still have a mechanical key: Obviously;
higher security is afforded if 2 non-key

door latch is utilised, and these are available
from most good hardware stores. Also,

if required. it should be possible o produce
asimple standby battery back-up system

for applications where mains power failure
would pose a problem. A 12V 1-5A DC
power supply is required and these

can be found in a reasonably small adapror
tvpe style (but be sure 1o double-check

the current rating).

I n the following pages. we will see how

For this application, the relay board is

¢ programmed to ‘pulse output mode” via
¢ link ‘P being made. IMPORTANT for correct

operation, the PA link on the hvbrid
MUST BE installect
In operation, touching a valid key

i existing alarm control unit (see Figure 4).

One big security advantage of this

¢ configuration is that the main alarm
i panel can be hidden. The only part that
i is required 10 be on view (accessed)
¢ is the touch receptacle itself, which as
P ivis effectively a “coded link’, cannot
i tampered with 1o bypass touch key
i operation. In conclusion, this configuration
: mukes for higher security and a more
¢ arractive installation.

board

I with J3 made, a pulsed link is formed via R2,
I TR, C3 and R1. with the hybrid IGN line

¢ causing the passive arm funciion w© be

: activated. This forces the hybrid's output

: line to wgele back 1o the hybrid’s ‘armed’

{ state, after a short delay period.

PCB Assembly

Refer o Figure 6, showing the PCB legend

¢ and rack whilst assembling the hoard.
: Removing a misplaced component can be
i rricky and mav damage the component(s),

¢ so always double-check the tipe, value and

on the

i systemn’s receptacle fires the door releuse

¢ fora few seconds. enabling the door to be
! opened. Once the pulse is complete; the

¢ “keep’ locks again, rewining the door again
¢ when it returns to its closed position.

i The second application is to integrate

¢ the touch hybrid relay board into an

: polarity before soldering.

The sequence in which the components

are placed is not critical. However, the

following order is advised. Commence

with the smaller, and progress through
: the largest. Install resistors R1 1o R3,
: followed by D1 1o B4; these have a

: band at one end to identify the cathode,

Take care 1o insert the correct diodes,

: the IN4148 being the smaller glass type.

be

Next, fit the capacitors C1 o C4. The

polarity for the electrolytic capacitors
: s indicated by a plus sign (+) on the

PCB legend. However, the majority

i of elecirolyric capacitors have their

i polarity designated by a negative (2),

i in which case. the lead nearest the
i symbol goes into the hole opposite

¢ to the designated hole.

= {470 |
3% P resrer 1
re. ] e Szl

| £t I
A
¥
Receplaciz
Teuch
m_— Fv::‘cns'cr\ g.un: ,:l‘[ =
PA Time -
FA Seiect —M
Figure 1. Touch hybrid
functionality block diagram.
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Figure 2. Relay board circuit diagram.

Learn Master Key

: Not necessary with Maplin Hybrid,
: as Master Kev is pre-leamt.
Learn User Key

L

Apply power t hybrid relay board

I

Il learn jumper (L) 11, remove links
(T) 12 and (P) I3,

: 3 Touch Master key on recepiacle,

i LED will fiash at approximugely SHz.

- Touch Key 1o be learnt on recepracle,
LED will go out.

4

Remowve |1, hybrid will now switch onvoff
with kevs.

6. Reinstate any links removed in step 2,

Repeat steps 2 1o 4 10 learn (teach) furher kevs.

Notes on Touch Key
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Technology

@ There is a # s¢cond debounce period
between accepting kevs. i.e. afier one

: keviouch, a second will not be

¢ accepted for approximately 4 seconds.

: It is importint to note that ouch keys

D are meant for momentary acion

(i.e. ouch and withdrawn); never leave

the kev in contact with the receptacle

for more than a couple of seconds,

as the output will toggle on or off or

vice-versi. As a guidance, communication

(to decoder) plus acceptance of an

authonsed touch key is generally in

less than 100ms (Y.th of a second).

® The Master Kev cannot be “learnt’
as i User Key.

@ The unit can learn up 1o four/eight
kevs—the system always remembers
the last four/eight keys taught 1o iL
Selection of four or eight key modeis

O LEAEN ~ LOSHOUT NEVE. IaET S ia the key no. program pads on the rear
Figure 3. Low cost TO LESSA o LSSkSUT WEVE. DnETALL LIme L : via 1 o
high security access system. e T P i i (noncomponent side) of the Hybrid,
i e.g. open circuiris 4 kev mode!?
Next, install the transistors Q1 and :
(02 and voliage regulator 1IC1, making
sure that its flar surface conforms o
the package outline on the PCB
legend, followed by programming : @ | [s=n
link L1 to L4, followed by the screw M | e
terminal blocks (4-way, 2-way and @ | e
3-way). Finally carefully solder in
the touch hylbd. —— Q@ ||
This completes the assembly of : ] - Q | [|er=
the PCB. Carefully check vour assembly : 1 s [%{:]
work. making sure that there are jf (D) D [] @ | [===- % Bl v
no misplaced components, solder : Ao ey 1 @ | |s==-
T ey T - ].l > e [ ] 0 52 .3
bridges, or dry joints. Finally, remove : - T~ [@ | |o=o- / ]
any excess flux from the board using : 3 +) = .
- . § : L) @ |[|-==-
a4 suitable solvent. : N mold E
_ !i TR R ET 11 I; RECEFTRCLE ~ INDICOSTOR
H I 13 3 3 v b & 8 § 3 3
Touc‘] Key Learnlng FOR THIE OESLICATION (DIVIDE S¥ 23
P ed INETHL LItE O
roceaures
On powering up for the first time,
the system LED goes on continuously. SO TR
This means that the unit is ready :
learn the Master Key. The first key Figure 4. Typical scheme to replace existing alarm system key switch or keypad.
presented to it is now the Master, 3
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Figure 5. The receptacle/indicator
and zone select switch installed
into remotely mounted box.

@ The same User Key
can be taught to
the systems more
than once, thisisa
useful mechanism
10 ‘lock our’ lost
kevs, For instance,
if the user wants
the system
work off one
key only, they
can teach one key
to the syswem
four times. this
will then become
the only valid
system kev. Further,
ifthe userwants
two keys to be
validd but to
void a third key,
then teach key
ong (once) and key
two three times.

® After the Master
Key has been
presented,
if no kev is presented
within 30 seconds,
the system will revert
back to its disarmed
mode.
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Figure 6a. PCB track.
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Figure 6b. PCB legend.

RESISTORS (All 0-6W 1% Metal Film, Unless Stated)

R1 4KT0
R2 10K
R3 ATKQ
R4 100kQ
' CAPACITORS
ci 10uF 63V Radial Electrolytic
| c2 100uF 16V Radial Electrolytic
c3 14F 63V Radial Electralytic
| | ca ATuF 16V Radial Blectrolytic
SEMICONDUCTORS
D1.2 1N4148
D3.4 1N4002
BCS59

PROJECT PARTS LIST

(MaKT)
(M10K)
(MaTH)
{(M100K)

(RN

1 (ATTT))
1 {AT30H)
1 (ATT4R)
1 {AT39N)

(QLEOB)
{OL74R)
(QQ18U)

= AN

TR2(02) BCX38 NPN Darlington-pair Transistor 1
RG1 (U1) 78L05 1 (0L28D)
HY1 Touch Key Becoder Hybrid 1 (CK41U)
REC1 Touch Key Receptacle with LED 1 (CKA4X)
MISCELLANEOUS
RL1 12V BT (Type 47) SPDT Relay 1 (DC80B)
1B1 4-way Smm PCB-mounting Teminal Block 1 (KEBSHK) | 4
TB2 2-way Smm PCB-mounting Terminal Block 1 (FT38R}
B3 3-way 5mm PCB-mounting Terminal Block 1 (RKT2P)
Ji-4 2-way Header Strip 2-54mm Pitch 1stnp (JWSSP)
Ki 15-way Straight Pin Header
(use pan of 36-way strip, JWS9R)
LK1 22swg 0-71mm Tinned Coppar Wire 1reel (BL140Q)
PCB Ready made PCB (not available from Maplin) 1
The Mapiin ‘GetYou Working’ Senice is not available for this project.
The above items are not available as a kit.

‘ TR1 (Q1)
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Electronics and Beyond bave six
bard-cover books called From the Ashes
of Angels by Andrew Collins to give away!

Ancient accounts speak of a time when angels and fallen angels walked
freely among humanity, Where do these strange legends come from?
Have they any basis in truth? And what can we leam from their existence?

Andrew Collins is the author of various books on the subject of psychic
questing, a term he uses to describe his own unique brand of urban
shamanism. They include his 1988 cult classic The Black Alchemisi,
The Seventh Sword and The Second Coming.

In 1991 he turned his attention to the crop eircle enigma. His
findings were published in a controversial, though highly successful
book entitled The Circlemeikbers.

From the Ashes of Angels is the culmination of the author’s ten-vear
project to study the archeological and histonical reality of an advanced
culture existing in Egypt and the Near East in prehistoric times.

“An exciting and original intellectual quest. Andrew Collins
has put important new facts before the public concerning
the mysterious origins of human civilisation”

Grabam Hancock. autbor of Fingerprints of the Gods

From the Asbes of Angels by Andrew Collins is published by

Michael Joseph, priced at £16.99. Available from all good book remilers
or from Penguin Direct, Tel: (0181) 899 4036 (£1.50 will be charged
for postage and packing and this service is only available in the UK).

Please note that employees of Mapiin Electronics PLC, associated companies
and family members are not eligible to enter. In addition, muliple entries will
be disqualiied, The prizes will be awarded to the first six entries drawn.

FROM THE ASHES OF ANGELS

Six lucky Electronies and Beyond readers need not pay a
penny for a copy of From the Ashes of Angels. The first six
readers whose names are drawn from the Editor’s hat(!) on

25th November will have a copy delivered to their home.

Address

1
Name t
i
t
L]

Postcode

Daytime Telephone Number

No purchase necessary. Entries on a postcard, back of a
sesled-down envelope or photocopies will B accepted.

Send your entry to From the Ashes of Angels Free Book Draw,
The Editor, Electronics and Beyond, PO. Bax 777, Rayleigh, Essex SS6 8LU.
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AC Power
Distribution Basics

in all modern countries, national electrical
power supplies are gencrated in extremely-
high-voltage (EHV) 3-phase AC form (usually
50-60Hz) and are then distributed nadonwide
to the consumers via a nemvork of cables and
step-lown voltage ransformers. The nerwork
takes the basic form shown in Figure 1, which
also shows (in brackets) the specific voliages
that are used in the UK distribution system.

Thus, major power stations feed their
3-phase power into the national grid at
400KV, and individual regional consumer
boards then wap into the grid via 400/132kV
step-down transformers and distribute the
132kV 3-phase VHV (very high voltage)
supplies to their own individual disiricr
consumer boards via VHV cable nerworks,
The individual district consumer boards
then tap into the VHV nerwork via 132/33kV
step-down transformers and disiribute the
resulting 33kV 3-phase HV (high voltage)
supplies to their own individual district
arcas. These, in wirn, further reduce the
voltage via 33/11kV step-down wansformers
before further processing the supply and
distributing it 1 individual consumers such
as industrial, commercial, and domestic units
within those areas. Note that this system is
designed 1o minimise current-generated
distmbution power losses caused by the
resistance of the distribution network's
supply cables. Thus, an end-consumer who
draws 1A (11kW) from the local 11kV supply
will impose a drain of only 27-5mA on the
national grid, which may derive its power
(via cable) from a generating plant thae is
hundreds of miles away.

Figure 2 shows the basic form of a typical
ared AC electrical distribution path, in which
HV supplies are distributed 1o various consurmer
groups. Thus, the 33kV supply that feeds
the inpur of the area’s 33/11kV step-down
ransformer may also be fed directly to heavy
industrial units that have their own stepdown
mransiormer and power distribution systems,
and the 11KV output of the step-down
transformer may be fed to light industrial
units that have their own AC power processing
systems. The 11KV 3-phase AC distribution
system is also fed 1o local commercial and
domestic consumers via local sub-stations.
which employ a step-down transformer 1o
provide a “415/240V" 3-phase 4-wire output
from the 11kV 3-phase 3-wire inpur.

am--mm@00:aeoeese@asoeoa--»;:ao-.oaa..o.aooooo

by Ray Marston

a

Ray Marston explains AC power distribution principles and looks
at practical domestic AC wiring circuitry in this special feature

{  National |  Regional | District H Areo i
: grid : netwark | network : network :
[ netwaork I I I [
I 1 ] i I
Nogor ™ Step—down > | Step—down : Step—down : d;‘:{.g’fﬂn
:{z;i; > | transiormer: | transformer [ transformer [0 Inetlwz iy
EHV V.HY HY HV
(400kV) (132kv) (33xv) (11kV)
Figure 1. A single distribution path of a national AC electrical power distribution system
(UK voltages are shown in brackets).
33k 11k 413v/240V
o heowy To light 3—phase
industrial industrial wiring
units units
T
. Ef"f“: om (]  33v/110v I > 11kv/215v/240v o | To local
ilistri ot = step—down = step—down [ | COmMmercial
network & ™ transfermer »—  transformer [®— . and i
cmestic
| = CUNSUMErs
Comman
Figure 2. A typical UK area AC power distribution path.  (F=i4m)
360" —e— Figure 3. Basic detalls of the
I 1 1 1 ‘415V/240V" 3-phase 4-wire AC power
- : : } : supply system used in the UK.
Phase 1 I | A
A ] 1 1
N !
I 1 1 1 415V 415v
1 1 I ‘
Phase ! m ! i B
. L T P [
S—phase ] | |
4—wire Lol 0.
AC supply Priose | | m ] c
c T ] i T O
0 120" 240 360’\/ ] ]
240V z4ov 240V
Common l ‘ l
(Neutral) 2
L

Figure 3 shows basic detils of the ahove-
mentioned 415240V 3-phase 4wire AC power
supply system. Important points to note here
are that the AC voliages on the three supply
lines are 1207 out of phase with each other,
that the rms voltage berween each of the

phasc linesis 415V, and that the rms voltage
between each phase linie and the common
(neutral) line is 240\ This tvpe of system
can thus be used for driving high-power
3-phase 415V electric motors by connecting
the motor to all three phase lines, or can be
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layout of a medium-sized UK house.
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Figure 5. Typical old (pre-1947) ‘radial’-style ground floor power wiring

used to supply normal 240V AC power to
domestic or commercial premises (e1c.)
via the common line and any one of the
three phase lines.

One other important feature of the Figure 3
AC power supply system is that, because of

the 120° phase shift that exists berween the
three supply lines, the sum of the three
instantancous voltages that appear between
common and the three phase lines always
equals zero. When, for example, the A-line
voltage is at its peak value of +340V, the ‘B’

and "C" voliages are each at =170V, thus
giving an overall sum of zero volis.
Consequently, if identical loads are connected
berween each phase line and common,
each phase line will supply an identical rms
current, but zero rms current will flow in
the common line. These simple facts form
the basis of the normal 240V AC domestic
power distribution system, which is shown
in Figure 4.

In Figure 4. the area supplied by a local
sub-station transformer is divided into three
consumer zones or sectors, each of which
consumes approximately one third of the
total electrical units absorbed by the area.
Each of these sectors is connected 1o the
240V AC supply provided by one specific
phase (A, ‘B". or ‘'C’) of the 3-phase supply,
and via the sub-siation’s common line.
Thus, if the system is perfectly balanced,
the common line will always carry nearzero
current, and if the system is severely disrupred
(by the temporary removal of one complete
sector from the system), the common line
will carry-a current no greater than that of
the larger of the two remaining phase currents.
Consequently, this basic 3-phase system
allows any desired number of consumers
to be supplied with a 240V AC single-phase
Z2awire (plus “earth’) power supply, using
only a 4+wire distribution system in which
each wire requires a maximum current
rating equal to one-third of the peak toml
current consumed by the system. This
system is thus highly efficient in terms
of power distribution costs.

Domestic AC

Wiring Systems

Most ordinary houses are, as desaribed above,
provided with an ordinary single-phase

AC power supply system. In the UK, this
is actually a 50Hz 240V supply that is
regulated to within 6% of 240V (i.c.,
within the limits 224 to 256V), but is
often called a *230V" supply to harmonise
with the nominal 230V ‘norm’ of other
European Community countries. The
supply is connected via a 3-wire ‘phase. nertral
and ground (earth)” distribution network.

A few large domestic premises (and many
industrial unis) are also supplied with a
3-phuse <15V supply; for operating heavy-
duty electric motors (for powering lifts, erc.).

In the UK, all ‘'modern’ house wiring is
designed to conform to safery regulations
that were first laid down in 1947; these
regulations huave since been upgraded in
fine dewil, bur are unchanged in essence.
Thus, if vou live in an old house that has
not been rewired since 1947, it is probable
that your old wiring has now reached 2
point where its rubber insulation has
perished to the state where a total
breakdown is imminent and the whaole
shambiles is in danger of bursiing into
flames. and an urgent rewire — to modern
standards — is probably required.

In all domestic UK buildings, electric power
is fed into the howse from the external 240V
AC network and applicd, via the building’s
electricity meter, to the individual household
circuits via individual fuse units or; in modem
systems, via a multi-fused constoner unit.
The household dircuits are, for convenience,
classified as three distinet types, (4) power
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circuits (feeding power sockets, etc.),
(b) lighting circuits and (¢) accessory circuits
(individual heavy-duty cireuits feeding
immersion heaters, cooker panels, ewc.).
Old-swyle (pre 1947) electrical systems use
a radial svstem of power drcuit wining, as shown
in Figure 5. Here, each individual power
socket or small group of sockets is treated as
an individual drauit and is connected to the AC
power line via its own specific fuse and length
of 3-core cable; often, the phase (‘live’) and
neutrdl lines of each circuit are individually
fused. Such systems are inefficient; they require
cxcessive amounts of cable and many fuses.
Modern (post-1947) UK systems of power
wirng use a 1i1g system of powersocket winng.
Figure 6 shows a typical example of such a
system, in which the ring can be connected
directly 1o the fuse box (consumer unit) or
can be conneaed via a junction box, as
shown. Here, a 3-core power cable is run

Figure 7. Alternative ways of connecting a power socket to the main AC power ring.

Box & spur
wiring

Loop
wiring

Ring 7
wiring Junction
box

Ring
wiring

Ring
wiring

-

Front

To
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Circuits
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layout of a medium-sized UK house.

X

o e o, i e, o, . e o, b, . o, o g oy, o, g, e, e T, T T g, o o, g B, o o, . g, o, ey, g, o, o S, e ——————————— .

DINING
ROOM

i A A A T A 25 A S8 0 525 3 08

LOUNGE

AT 7 R 77 4 1 AT AL RIS

Figure 6. Typical modern (post-1947) ‘ring’-style ground floor power wirlng
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Figure 8. Basic
way of connecting
‘loop’ wiring to a
power socket.

Sockset rear view
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Sfé'
Figure 9. Basic domestic l]ghﬂng circuit
(‘Earth’ wiring not shown).

from the juncion box o the first (hall) socket.
then sequentially to all of the sockets on (say)
the ground floor and finally; back to the
junction box again, so that a ‘fing’ of cable is
formed. The ring is treated as a single circuit
and provided with a single master fuse, but
each sockert plug is individually fused. Most
modern houses are provided with two ring
circuits, one to each floor. On the upper
floor, the ring may be connected to the fuse
unit via a junction box and feeder cable.
The ring system is very efficient in the
use of 3-core cable. Power is fed o each
individual socket via both sides of the ring,
which are thus effectively wired in parallel
and share the socket current. This factor
enables a relatively light gauge of ring cable
o be used. In practice, 2-5mm’ PVC sheathed
cable is used for most ring circuirs. and any
desired number of standard 13A sockeis can
be fitted to such a ring, provided that it
does not serve a floor area greater than
100 such a ring must be fitted with a 30A
(maximum) master fuse and can handle up
0 7-ZkW. The feeder cable to such a ring (if
used) must be a 4-0mm- type. Note that
most 2-5mm- cable has a maximum current
rating of anly 204, so if such cable is used 10
make a mulii-socket *spur’ that is apped
into the main ring; the spur must be fired
with its own 20A (maximum) masier fuse.

@2 ELECTRONICS AND BEYOND Dscember 1995



Modern Power
Circuit Wiring

Rewiring the power circuitry of an average
house to modern standards is a technically
fairly simple sk, but involves much dirty
and hard work. Normally, the power ring is
laid below the floorboards, and is connected
1o the individual power sockets by using
either ‘loop” techniques, or ‘box- and-spur”
techniques, as shown in Figure 7.

Before starting such a rewire, plan very
carefully the predse layout of each basic wiring
ring. and the desired number and positions
of all of its power sockets. Flush-type sockets
are fitted into special metal boxes, which must
(usually) be set into a wall or plaster, in which
a channel must also be cat to accommodate
the socket's power wiring, which is fed upwards
from the sub-floor power ring. The socket cin
be loop-wired into the ring by (1) making a
loop in the ring’s wiring, (2) feeding the
loop up w the socket. then (3) cuning the
loop so that two effective lengths of 3-core
cable are available; finally, (4) the tips of the
six ‘cores’ can be bared and wired to the
socker as shown in Fipure 5. Note that this
loop reechaique reguires two lengths of cable
i0 be buried in the socker's wall channel; the
alternative “box-and-spur’ rechnique (Figure 7)
requires only one length of cable to be so buried,
the other end of the cable being conneced
into the ring via a sub-floor junction box.

Sz

Figure 10. Old-style implementation
of the lighting circuit (Earth wiring not
shown), with three wires (plus Earth)
running down to each switch.
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Figure 11. Modern-style Implementation
of the lighting circuit (Earth wiring not
shown), with two wires (plus Earth)
running down to each switch.
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stairs,stc.
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Modern Lighting
Circuit Wiring

The basic-AC lighting circuit of a domestic
system is deceptively simple, as shown in
Figure 9. Note in pardcular, that the light
switch is used o connect the lamp to the
live (L) side of the supply. thereby ensuring
that an electric shock cannot be received
from the lamp (when changing a bulb) when

Figure 12. Basic modern ground floor lighting circuit of a medium-sized house.

DINING
ROOM

LOUNGE

MNotes:
R=4—Terminal Rose
or Junction Box.

S=Lighting Switch

the switch is open (‘off ). Also note that all
lamp-plus-switch circuits are wired in parallel,
across the supply lines, in ‘radial” form.

The physical implementation of the
Figure 9 circuit is not simple. Figure 10
shows the old-style (pre-1947) method of
implemenmation, in which Neutral (N) goes
to one side of each limp and the Live line
is looped from one switch to the next.

Note that this method requires three wires
plus Earth (E) to be run down to each
switch. In practice, the old-stvle wiremen
often ignored the *polarity’ rules and switched
the Neurral line, so that the lamp socket
remained permanendy (and dangerously) ‘live’.

Figure 11 shows the modern wiring
method, which requires only two wires
(plus Earth) to be run down o each switch.
The system mzkes extensive use of +-terminal
ceiling roses or junction boxes. In pradice,
Imm 3-core ‘twin and earth” (T & E) cable is
used for wiring maost domestic lishting circuits.

Figure 12 shows (in simplified form) the
basic modern ground-floor lighting Livout
of a medium-sized house. The power feed
is taken from the main fuse hox and runs,
‘radial” stvie, 1o all the roses of the ground
Hoor lights. Light switches are wired to the
roses via additional cable. Once again. the
system looks deceprively simple. In reality,
the wiring to the roses runs above the ceiling;
thus, the ground-floor's wiring must be laid
by parually raising the carpets and floor
boards on the first floor, and the wiring 1o
the wall-mounted switches must be made
by curring suitable channels in the plaster;
between the ceiling and the switches. Also,
it is usual to apply multi-way switching
(rather than switching from only a single
point) 1o hall and landing lights, and this
can be a very rime-consuming task.

Figure 13 shows the circuit and
implementation of 2-way light switching.

In practice; 3-core ‘twin and earth’ cable is
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ring circuits. In the larer case, the
i i i ?l%cuur; :f}- o accessory must be connected 1o the
l > 4—Tarminal implementation (b) ring via a fused connection unit (often
{ H}:""’ C:;"fjg rf'gies of modern 2-way called a *fused spur unit’) and must be
Edee light switching controlled via a double-pole switch,
L— oy = Lm“"w::;‘g which may be incorporated in the
2 accessory or the connection unit, or may
: be connected in series with the wiring.
Figure 15 shows three alternative
:ways of wiring fixed light-duty accessories
L= I 10 an existing ring circuit. In (1), the
accessory incorporites a 2-pale switch
e e and is connected to the ring via a simple
fused connector unit and a junction box.
Note: ) In (b), the unswitched accessory is
SW1 and SW2 gore Ly 12 2. L1 connected to the ring via a fused
Chingeover Switches SWi sw2 connector unit that incorporates a
3 2-pale switch and via 4 junction box.
In (c), the unswitched accessory is
(@) () connected to a switched fused
connection unit that is loop-wired
into the ring circuit.
Note:
SW1 ond SW3 grs (o) (b) . (c)
changeover swiiches.
Acces: " "
SWZ2 iz an intermediat cﬂ;uzmy Unswitched Unswitched
itch “cess
swite : 2. pole: switch aceessary accessary
E] N| E = L = L] N| E
: F F £
rr————r—-—-4 : u I_|_—| Fused
| oL oLl | : <l @ © o, 60, © 0, O |=connecior
: : E J 0/ ?/ C/ units
I [T l I :
i I | N| E L k N L] n| E
| i, g I o
: swz : Unswitched /
—
| g . ( ™ 17 NHAN |
=z al Ring | [ <l \ [l N b Ring
¢ IS¢/ =
kﬁ,—J
¢ Junction Junetion Loop
: box box wiring
Figure 14. The electrical circuit Figure 15. Three alternative ways of wiring fixed light-duty accessories into an
used in modern 3-way lighting. existing ring circuit.

used 1o connect SW1 1o the ceiling rose; and  :
4core Soore and earth’ is used 1o interconnec
SW1 and SW2, which are changeover
switches, A lot of channelling work may
be required ro implement this svstem.
Figure 14 shows the elecrical drouit involved
in 3-way light switching, such as is often
used in a hallway, in which the light can be
controlled from either end of the hall and
from an upper floor. This dircuit uses two
changeover switches and one standard
‘intermediate’ switch (available from most
electrical rerailers). This circuit is very
time consuming to install and requires
a lot of channelling.

Accessory Circuit Wiring
Accessory’ wiring is used for connecting
fixed wired (non-plugged) appliances o
the AC power supply, and comes in two
basic tvpes, being for either less-than-13A
lighe=duty use, or for greaterthan-3kW
(= 12-5A at 240V) heavv-dury use.
Light-duty accessories include items such
as electric door bells that are AC powered
v step-down isolating transformers,
electric clocks, small (less than 3kW) fixed

electric heaters and fans, hot-air hand
drvers, air extractors, and small air
conditioning units or dehumidifiers, etc.
Such units may be connected to the fused
consumer unit via individual wiring spurs,
or can be connected 10 one of the main

Figure 16. Basic

Cooker, way of wiring a
ate. heavy-duty
accessory to the
AC power supply.
L] N E
0o, O Z2-pole
f—‘{ (o] switch
unit
- To other
Ll N| E ]_..} heavy—duty
™= accessories
Consumer
unit

AC power supply

Heavy-duty accessories include items
such as electric cookers, water heaters, and
storage heaters, etc., which must each be
connected to the consumer unit via an
individual wiring circuit and a 2-pole switch
that is placed close to the accessory, in the
manner shown in Figure 16. The circuit
does not have to be individually fused,
since overload protection will be
incorporated in the part of consumer
unit that feeds the circuir

Practical Rewiring Hints
Electrical rewiring is a technically simple
but physically arduous, dirty and time- z
consuming task that can save the keen DIY
enthusiast a huge amount of money. To
gain access to underfloor wiring areas, you
will usually have to move lots of furniture.
lift large areas of carpet, and raise several
fluor boards in each room. You will have to
crawl about benearh the floorboards, and
may have to drill holes through joists and
heams to facilitate wiring runs. If you are
adding new flush-fiming power points

or lighting swirches to a house, plaster
(and sometimes bricks) will have to be
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3~ The Figure 17 wiring tracer works on

Ferrite Reod

Figure 17. This g the magnetic-field detection principle and
Enr::g :r:'::; — is used to trace ‘live” wiring that (ideally) is
magnetic-field [‘] 21 ] fGNN sSwi actually passing current to a load. The wiring
detection k7 o o is located by sweeping across its suspected
principle. P 1?}2[1] path with an ordinary telephone pickup coil
. antil its 50Hz magnetic field induces a signal
S TR1 in the pickup coil. This signal is amplified by
— | Zh3e0s + op-amp IC1 and powerboosted by the Q12
N R7 === 2 e allv = rlieie
l' 10= T (etc.) amplifier, to finally produce a distinc
NE——— : {9V ‘hum’ sound inthe magnetic earpicce.
CZts —1 The Figure 18 circuir acts as a simple beat-
Tolsphons Feak I ’E‘:r%'::éf 1R frequency oscillator (B.EO.) metal detector
Pick—Ug = thar is used in conjuncrion with a hand-held
Coil | % = q AM (long-wave or medium-wave) radio,
= 100uF ————3~H| | and can be used to locate heavy-duty wiring
) or metal plumbing: The circuit is simply that
: of an L-C oscillator, in which the induciance
OV of LI (and thus the frequency of osdillation)
is influenced when L1 comes near most
Figure 18. Circuit of a simple B.F.0.- wirin, 3
aﬂgt;l metal-pipe seeker; ﬂlg unit is u:)g:ain 8 o o _2:?—67
conjunction with a hand-held AM radio. R2 SWi 21
10k - 1Ok ~ ‘EJj_‘,
l i B2 2 ey B2
ci c3 . . _':_’ sexll T ol sss [ 5l -
{ 2nF 500pF CS5 T iI= il - A
R1 1QuF == 1 8V Taur ’
c2 220k l g -
T 2nF | ca —= l
1 1B
Long—Wave 2nF TR Figure 19. This ‘marker beacon' circuit
aerdl Col ZN3204 can be used to indicate the positions
on : at which pilot holes break through

into dark places.

channelled to accept new cable runs and
miust be repaired afterwards. Essential tools
for these jobs indude two 2-5in. bolster chisels,
a lump hammer, and a good power drill.
Before starting your first rewire, buy or
borrow at least two good DIY books on
the subject, and study them carefully. One
highly recommended book is the Collins
Wiring & Lighting DIY Guide, available from
Maplin (Order Code WT56L), which gives
step-bysstep instructions on most practical
aspects of house wiring. When you are
ready, plan your new wiring layout with
great care, giving lots of thought to the
positioning of new power sockets, light
switches, and ceiling roses, etc. In many

houses, most of the original switch and
powersocket wiring and floorto-floor
feeder cabling, eic., is fed via meral conduit
(tubing). and vour rewiring task may be
gready simplified by re-using this conduit.
as explained in some of your DIY books.
Figures 17 1o 19 show some useful
rewiring aids. The Figure 17 and 18
circuits ¢in be used for tmang old winng
and conduit, and the Figure 19 circuir acts
as a “marker beacon’ that can be vsed w0
indicate the loft or under-fioor break-
through positions of pilot holes drilled
through ceilings when installing
new feeder cable runs or when
re-positioning ceiling roses, eic.

common types of meral. In use, the unit
and the small madio are switched on and
the radio is tuned undil a low “beat” note
is heard from its speaker; this ‘heat’ note
should change when the unit’s ‘search
head’ (L1) is placed near meral. Hidden
wiring (ete.) can then be located and
its path traeed by sweeping across is
suspected route with the search head.
Finally, the Figure 19 *‘marker besicon’ drouit
consists of 4 simple low-fregquency 555 astble
multivibrator that pulses the LED pn and off
at a slow ratg; the LED should be-soldered
1o the end of a fairly suff length of 2-core
flex, so that it can easily be passed through
small drilled (pilor) holes, etc.

TRl

Cand ey

““:ﬁ,_-_._

The Maplin magazine binder holds twelve issues
of Electronics. This great quality binder comes
in hard-wearing laminated art board. Now
you can keep all of your copies of Electronics
and Beyond together and on hand, for when
you need that extra piece of information.
To order, simply fillin the Order Coupon in this
issue or call the Credit Card! Sales Hotline on
(01.702) 554000 or visit your local Maplin Store.
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he PIC microprocessor family is
Tﬂ\'ailuhle in three kev flavours of

increasing processing capabhility; as shown
along the performance axis in Figure 1. These
range from the low-end 20MHz PICIGCSX,
tvpically with 12 VO lines, a 12-bit instruction
set and no interrupt resources, through to the
25MHz PCITCXX with up to 33 L'O lines, a
16-bit instruction set and up © 11 interrupts.

Figure 1 also shows another type of
segmentation, in terms of local memory
technology ranging from conventional ROM
through to EPROM (Erasable Programmable
Read Oaly Memory) and EEPROM
(Electrically Erasable Programmable Read
Only Memory). Pure ROM-based devices
are the least versatile, since they can only
be programmed once. By contrast,
EEPROM hased devices can be repeatediy
programmed and re-programmed with ease.
The conventional way to develop a

microprocessor-based system, is to determine
the scope of the application and then select
a microprocessor capable of handling the job.
In many ways, we decided 1o tirn this process
onits head when we opted to focus purely on
PIC-based microprocessors, cather than taking
a wider outlook. The bad news for purists is that
we're going to go one stage further. In order
1o get to grips with developing PIC systems
from the ground up, this article will focus on a
single memiber of the PIC family — the PICI6C34.
Table 1 shows the key characteristics of this
device, while Figure 2 shows a pinout diagram.

by Stephen Waddington

Last month, we took a first look at the
elements of a generic microprocessor. ;
Here, Stephen Waddington talks through the _
basic characteristics of the PIC microprocessor

DEVELOPING

APPLIGATIONS
AROUND THE PIC

ARGHITELTURE

9000 OOP®POOPR D

CPU Features

+ Only 35 instructions to l=am

+ Al instructions are singie qtie (400ns) exept
for pragram branches which are two ocle

® 10MHz ciock

€ 14.bit wids instructions

* 1,024 x 14 on-chip EEPROM program msmory

¢ 36 x 8 general purpose registers (SRAM)

15 special function hantware registers

B4 x B EEPROM data memary

Eight level desp hardware stack

Direct, indirect and relative addressms modss

Muitiple interrupt saurees

1,000,000 ERASE/WRITE gycles

Data retention grester than 40 years

Peripheral Features

¢ 13 VO pins with indhidua! direction control
# High cumrent (28mA per pin) for direct LED drive
* B-bit real tame clcei/counter with

B-bit programmabls pre-scaler

Microprocessor Features

* PoverOn Resst

& Powerup Timer

® Oscillstor Start-up Timer

# SEif clocked Watchdos Timer (WDT

# Security EFPROM fuse for cade protection
# Power saving slesp mods -

* User selectebie oscillator options

* Senal in-system programming capability

Electrical Characteristics

* Low poiier high speed CMOS technnlogy

# Fully sistic design

+ \Wide operation woitzze range (2:0 to &-0V)

® Low power consumption: 2mA a1 5V, SMHz
15uA typically at 2V

Table 1. Key characteristics
of the PIC16C84.

L N

However, it's not all bad news; The

: PIC16CS4 is an excellent device 1o learn

the basics of microprocessor and PIC
development. It uses the standard PIC

¢ instruction set of 33 instructions, with wo
¢ additions to address registers which are
¢ unigue to the device. This means that once

vou've got to grips with programming the

ROM EPROM EEPROM
PIC17CXX 17C4X Die lastrction
PICTBCXK 1208 8| iecaeip s rance 4~
PIC18C5X 1156(;CRR55){>,<1\ Egsﬁ';lflpf ct;c:z n_

Figure 1. PIC 16/17 microcontroiler families.

> =[] T [@w e
<> =[] LSS =
<P o3 % 1] oscr/cuon <g—
- EF: 5 [Eewoen |
> =] o [Hwe e |
> ol & [Tw e
> =G T [@= e
<> = = |
<= rea(3] Er.].nm <=
Figure 2. Pin-out diagram for PIC16C84. | -

PICI6C84, vou'll e able to work with
any of the other devices in the PIC family.
Perhups even more attractive is the

fact that it has 1K of local EEPROM.

This makes it an ideal device 1o learn
techniques on, since it can literally be
programmed and re-programmed

within 20 seconds. Figure 3 shows

a block diagram of the PIC16C84,

For performance details of other
members of the PIC family in comparison
to the PIC16C84, check the Microd] hip
Databook — see further reading at the

-end of this article. In Liter parts of this

series, we will take 4 look in greater detail
at other members of the PIC family.
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13 = Sera ) Data Bus <8>
EEPROM rogram Counter K ——
Program @ \/
Memory v RAM
1K x 14 8 Level Stack File
(13 bit) Reagisters
Progrom RAM
IBus <14> Addr <7>
Instruction Reg' Addr Mux
o A m—Indirect
Dtrect Addt‘ <5> Addr <7>

3 FSR
| STATUS Reg

Power—up
Timer

- Oscillator
Instruction Start—up Timer
Decode & K=2

Control Power on
Reset
Timing Watchdog
Generation Timer
0SC2/CLKOUT
0SC1/CLKIN
MCLR Voo ,Vss

EEPROM Data Memory

EEPROM
Data Memory
64 x 8

V.iva3z

K=

TMRO

| R RA4/
- TOCK1

PORTA
RAO—RA3

Figure 3. Block diagram of PIC16C84.

(Program Ccu'}tnr)

(RC Mo de)

Figure 4. Clock cycle I Q1 | @2 | QF | @+ | @ | @z | Q3 ]
showing two stage  osc piisde sl sdEdslalailisslal
a1 /_ﬁ \ —\ ! \ l
Qz ‘ - 'I  \ : / \ ’: Internal
Q3 i 1\ ! = —\ : f \ : grn(lies
a4 I}\ /—}\ f—f /_E
s FC :( PC+1 :{ PC2 :
|

GSC2/CLKOUT \ { \ ! \___f—_'

Fetch INST (PC)

Execute INST (PC-—1)

Fetch INST (PC+1)

I

Execute INST (PL)

Faich INST (PC+2)

Execute INST (PC+1)

Architectural Overview
The PIC16C84 is equipped with special feaurs
such as an internal clock, sleep function, and
software wardhdog 1o redluce caameal components
and thus cost, while enhancing system reliahility
and power consumption. There are four
oscillator oprions which can be optimised by
the designer for cost or power savings. The
power down or SLEEP mode enables the
microprocessor to be shut down when notin
e, providing power savings. The user can wake
up the chip from SLEEP using external interrupts
or via 4 reset function. Meanwhile, 2 warchdog
timerwith its own on-chip RC oscillator
provides protection against software nulfuncion.

The PIC family is based on the Harvard
architecture, which means programme and
dara are held in separate memories. This
improves the performance of the device
over the Von Neuman approach, where
memory is shared. It also means that the
instruction length or op-code is not tied
1o the length of the dat word. Op-codes
can be greater than the 8-bit data word
because they occupy their own memory.

Clock/Instruction Cycle
In the PIC16C84, all op-codes are 14-hit wide.
On-chip, 1K X I4-hit is reserved for program
memory. A 14-bit wide program memory

means that all instructions can be feiched in
a single cvcle. A two stage pipeline, a5 shown in
Figure 4, is used to overlap the ferch. decode
and] execute ade. This means that all instroaions
execute with a single clock cyde, with the
exception of program jumps or branches.
The PIC16C84 can directly or indirectly
address its 48 register files or data memory.
All special function registers including the
program counter are mapped in the daw
memory. The instruciion set is hirdy orthogonal,
which makes it possible to carry out any
apention on any register using any addressing
mode. This symmetrical nature and lack of
special optimal situations make progrunming
with the PIC16C84 simplistic, yer efficient.
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Stack Level 1
Stack Level 2
(-]
L ]
L]

Stack Leve! B l

Reset Vector  [J000ON|

On—chip
Program
Memeory

Figure 5. Program memory
map and stack.

The clock input is internally divided
by four to generate four non-overlapping
quadrature docks, namely Q1. 02, Q3.and
4, as shown in Figure 4. Internally, the
program counter is incremented every Q1.
An instruction is ferched from the program
memory and larched into the instruction
register in Q4.

An Instruction Cycle consists of Q1, 2,
Q3 and Q4 cydes. The Instruction feich
and execute cycles are pipelined such
that a ferch rakes one instruction aydle.
However. due to the pipelining. each
instruction effectively exccures in one cvele.
If an instrucrion causes the program counter
to change, such as GOTO or JUMP then two
oveles are required o complete the instruction,
A fetch cycle begins with the program
counter (PC) incrementing in Q1. The
fetched instruction is latched into the

Instruction Register (IR) which is decoded
and executed during Q2, Q3 and Q4. Data
memory is read during Q2 (operind read)
and written during Q4 (destination write).

Memory Organisation

The PICI6C84 has a 13-bit wide program
counter, capable of addressing an 8K X 14-hit
program memory space, as shown in Figure 5.
Only the first 1K X 14-bit (0000h w 03FFh)*
are physically implemented. Accessing a
location above 03FFh will cause a
wraparound within the first 1K X 14-bit
space. The reset vector is at 0000h and

the interrupt vector is at (004h.

= xxxxh refers ro a4 memory address in
hexadecimal.

The EEPROM program memory of the
PIC16C8+4 is rated for limited erase/write
cycles. To program the program memory,
the device must be put into a special mode
by raising MCLR pin to high volage. Also,
Vio must be 4°5 1o 53-5V during programming,
While this feature means the PIC16CS4 is
not suitable for applications where program
memory is updated in the user application
frequently, it does make it ideal for the
design development.

Program Counter

The program memory can be programmed
serially using two daa/clock pins, which
makes in-system programming possible.
This enables the designer to customise the
system during final testing or upgrade a
system in location.

The program counter (PC) is shown in
Figure 6. The program counter Jow byie
(PCL) is a readable and writable register.
The high byte of the program counter
(PCH) is not directly addressable or writable.
However, it can be written through the
PCLATH register (0Ah) when the PC is
loaded with a new value during a CALL.
GOTO orwrite 1o PCL

Stack

The PICIGCS4 has an 8 X 13-bit wide
hardware stack. The stack space is rot part
of either program or data space and the
stack pointer is not readable or writable.
The value of the program counter is placed
on the stack when a CALL instruction is
executed or an interrupt is acknowledged.
The stack is cleared in the event of a RETURN,
RETIN, or RETFIE instruction execution.

Figure 6.
b i . c|12 8|7 O INST with PCL
organisation. (02h) os dest
5‘ﬁpcu\m == ALU Result
l 5
12 1110 0
| coTo. caLl
11
Cpcode

Registers

The register file is organised as a 128 x $-bit
block. as shown in Figure 7. It is accessed
either directly or indirectly through the file
select register (FSR). It is also referred o as
the data memory. There are several register
file page select bits in the STATUS register
allowing up to four pages. However, data
memory extends only up to 2Fh. The first
12 locations-are used 1o map special
funcrion registers. Locations (ICh 1o 2Fh are

© general-purpose registers implemented as

static RAM. Some special function registers
are mapped in page 1. When in page 1,
accessing locations 8Ch 1o AFh will enable
access the RAM in page 0.

There are two possible ways 1o address
the register file, either directly using a
physical number to represent an address,

or indirectly using the result of 4

mathematical operation or by referencing
the contents of another register. In both
modes, up 1o 512 register locations

: can be addressed:

Direct addressing mode

An effective 9-bit address is obuined by
cancatenating 7-bits of direct address from
the op-code and rwo bits (RP1, RP() from
the status register, as shown in Figure 8.

Figure 7. Register file map.
Fils
Asdress
B0 |Indiréct oddr (o) | indirect oddr (<) | 20
ai RICE CPTIoN 81
0z oL PCL &2
a3 STATUS STATUS 83
o4 FSR =2 B2
a5 BORTA TRSA 83
5 PORTE TR#®E i)
a7 87
o8 EENETE EECONI a5
o8 EFADR EECON2 B3
o8 FCLATH PLLATH =
e INTEON ngeoN £5
o E 5
36

: grm‘fg; Mopped

e n page 0

{SRM)
F AF
30 B0

= Nob o physcol registsr

Unimplementsd dote memery focolions
reads o Os
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Indirect addressing mode
Indirect addressing is achieved by using the

= 5 5 Diract Addressing Ingirect Addressing
: - N A
file address 00h (INDF). Any instruction R sl o e Ei (59) 5

using INDF as file register actually accesses
daga pointed to by the file select register (FSR).
Reading INDF directly will produce 00h.
Writing to indirectly results in no operation,
although the status bits may be affected.

An effective 9-bit address is obmained by
concatenating the 8-hit FSR from the status
register, as shown in Figure 8.

Event T0 PD
Powerup 1 1

NOT time-out 0 Unchanged
SLEFP instruction 1 0

CLR WOT instruction 1 i

Table 2. Events affecting T0/PD

status bits.
Reset Event T0 PD
WOT wakeup fromsisep O a
0 1

weke-up from sleep  Unchanged O
Foner-up 1 1
MCLE reset duning
rormal opsration Unchangsd U :
Table 3. TO/PD status after reset. Figure 8. Direct and Indlrect addressing.

R/W R/W R/W R/W R/W R/W
£ / / R B L L / ADDRESS: 03h
IRE rP1 | RPO Z DC c RESET CONDITION:  COT?7xxx

\__/ L bito CARRY/BORROW BIT:

For ADDWF, SUBWF, ADDLW and SUBL\W instructions, this bit is set
if thera is a camy out from the most significant bit of the resultant.
MNote that a subtraction is exscuted by adding the twa's complement
of the s=cond opsrand. For rotste (RRF, RLF) instructions, this bit

is loaded with either the high or low order bit of the source register,

d
J

DIGIT CARRY/BORROW BIT:
For ADDWF, SUBWF, ADDL\W and SUBLW instructions, this bitis set
it there i5 a camy out fram the 4th lgw arder bit of the resultant.

ZERO BIT: ’
Set if the resull of an anthmetic or logic operation is zero. . ]
Bzsef otherwise. Additionally, MOVF instruction will affect the Z bit.

POWER DOWN BIT:
Set to ~1° during power up or by 8 CLRWDT command.
Tnis bit is ¢leared to 0" by & SLEEP instruction,

TIME-OUT BIT:
Setto "1” during power up and by the CLAWDT and SLEEP command.
This bit is cleared to "0 by & watchdog timer time oul

REGISTER PAGE SELECT BITS FOR DIRECT ADDRESSING:
00 : page O (OCRh-TFM)

BF10: 01 : page 1 (BOh-FFh)

== 10 : page 2 (100n-17Fn)

11 : page 3 (180h-1FFh)

Each pags is 128 bytes.

Only RPO is useful in PIC16C34. Bit RP1 can be used as s general

purpose read/write bit. However, this may affect upward compatibility

vith future produces.

REGISTER PAGE SELECT BITS FOR INDIRECT ADDRESSING:
IRPO: 0: page 0,1 (O0Oh-FFD)
11 page 2,3 (100h-1FMh)
This bit is effectively not used in the PIC1BLE4,
Figure 9. Status register.
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Status Register

The STATUS register shown in Figure 9
contains the arithmetic starus of the ALU,
the RESET starus, and the page preseiect
bits for data memory: Like any other
register, the STATUS register can be the
destination for any instruction. However,
the status bits are set following the write
operation (Q4). The and bits are not
writable, and therefore. the result ofan
instruction with the STATUS register as
its destination may be different than
necessarily intended. For example. the
command, CLRF STATUS will clear all
bits excepr and and then set the z bit,
feaving the STATUS register as 000XX100 -
where X represents a bit unchanged.
Tables 2 and 3 show how the and status
bits change following a set or reset.
Microchip recommend that only BCE,
BSF and MOVWF instructions are used ©
alter the STATUS registers, because these
instructions do not affect any status bit.

Carry/Borrow Bits

The carry bit is a carry out in addition
operations such as ADDWF and ADDIW,
and a borrow out in subtract operations
such as SUBWF and SUBIW. The digit carry
operates in the same way as the carry bit,
n this case, however, it is a borrow in
subfract operations.

- Arithmetic Logic Unit
: The Arithmetic Logic Unit (ALD) is 8-bits
wide and capable of addition, subtmaction,
shift and logical operations. Arithmetic
operations are generaliv two's complement
in nawre. In two-operand instructions,
nypically, one operand is the working register
(W register) or the accumulator. The other
operand is a file register or an immediate
: consmant. In single operand instructions,
: the operand is either the W register or
¢ afile register.
The W register is an 5-bit working register
or accumulator used for ALU operations.
It is not in the da@ memory.

- Interrupts
i The PIC16CS84 has four sources of interrupt:

@ External interrupt from RBO/INT pin.

¢ TMRO timer/counter overflow interrupt.
@ End of data EEPROM write.

@ Interrupt on change on RB.

i The interrupt control register (INTCON,

¢ addriBh), shown in Figure 10, records

¢ individual interrupt requests in flag bits.
It also has individual local and global interrupt
enable bits. A global interrupt enable (GIE)
bit enables — if ser — all unmasked inrerrupts
or disables — if deared —all interrupts.

Individual interrupts can be disabled
through their corresponding enable
bits in the INTCON register. GIE is
cleared on rese

When an interrupt is responded 1o,
the GIE is cleared 1o disable any further
interrupt, the return address is pushed
into the stack and the PC is loaded with
0004h. Once in the interrupt service
routine, the souree(s) of the interrupt
can be deterimined by polling the
interrupt flag bits. The interrupt
flagbit(s) must be cleared in software
before enabling interrupts to avoid
recursive interrupis.

Next month. we'll focus on some
of the special fearures and VO
capabilities of the PIC16C84.
In Part 4 of the series, we will
sart building code for the PICI6CS4,
and begin 1o look at application
development.

Further Reading
Dara sheets conmaining further derails
of each of the PIC family are available
from Maplin. Refer o the caalogue
for dezails of individual devices.
Check the TAK. Designs home page
hup:/swwwaskdesign.demon.co.uk’ for
FAQ's and PIC links.

R/W R/W R/W R/W

GIE | EEIE | TOIE | INTE

R/W R/W R/W R/W
/ / / / ADDRESS: C&n R/W: Readsbis and
writsale
RBIE | TOIF | INTF | RBIF POWER ON RESET : Resd only
VALUE: CCOC 000xp H Unusad,
bit0 read as ‘0"

RB PORT CHANGE
Set when RB<T7:4>
Reszet in software.

Set when INT interru
Resetl in software.

TMRO OVERFLOW

Resat in software.

TMRO INTERRUFT

TUIE = 0: disables TOIF interrupt.
TOIE = 1: enables TOIF interrupl.

EEIE =

Figure 10. Interrupt control register.

0 = disable.
1 = gnabls,

INT INTERRUPT FLAG

Set wnen TMRO overfiows.

RBIF INTERRUPT ENABLE BIT
RBIE = 0: disables RBIF interrupt.
HBBiE = 1: 2nables BBIF intsmupt.

INT INTERRUPT ENABLE BIT
INTE = 0O: disables INTF intemupt.
INTE = 1:-enables INTF inlerrupl.

EEPROM WRITE INTERRUPT ENABLE BIT
EEIE = 0: disables EFIF interrupt,
1: =nsbles EEIF interrupt.

GLOBAL INTERRUPT ENABLE

INTERRUPT FLAG
inputs change.

pt ocoors.

INTERRUPT FLAG

ENABLE BIT
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ADVERTISEMENT

ELECTRONICS
PRINCIPLES 3.0

For Windows 3.1, '95 or NT.
If you are looking for a means of improving
your knowledge of electronics then this is the
software for you.
Electronics Principles 3.0 now contains an extended range
of fully inferactive analogue and digital electronics topics,
including the GCSE Electronics software in one package.

P

Emitsr Folowsr Buffer. |

Load

Formulag. *
Cumrent gain = 1510
Emilter Hesistor = 1k

Zin = (150 + 1] * Ae
Input Impedance = 151k

* The software is completely self-contained, explanatory text
and calculations are laid out in additional Windows,
enabling you to see the effect of changing component values,
one-at-a-time within the formulae. Graphics, text and
calculations can be 'pasted’, in colour into text documents for
a hard copy reference.

Loadad Vout = 7.268V
Load = 10k
A2 il Load =3k19

Il

Vin
v

Vout = Vin * mHTz]ﬂ
Effcct of cannecling
a load acrosz A2

i = A2fiload
Vout = Vin * g i

W means i paraisl

» Analogue topics, range from simple dc current flow

through a conductor to complex number ac arithmetic,
including bi-polar, FET transistors and Op-Amps. Digital
investigation, from simple logic gates to binary arithmetic
and number conversion using counters and shift registers.

Teaching Electronics & Mathematics? Our
software is currently used in hundreds of UK and overseas
schools & colleges to support GCSE, A level, BTEC, City &
Guilds, Degree level foundation courses and a range of
NVQ's and GNVQ's where students are required to have
an undersianding of electronics & mathematics principles.

‘Copy to Clipboard” feature enables preparation of lecture
overheads in colour, modify or expand the text to produce your
own handouts or study notes.

£ ' = 5OV
[ e |
/\/ 0 '-‘:W‘J"E"’ ‘A" = 100R
iR i “L* = S00mH
I . *C* = 100uF
‘ ‘F = S0H=z
%L = 157A1
XC = 31A02
moY IR = ST0mA
" IL - 318.3mA
v IC = 1.571A
C=xr I = 1.64084
L= v Phaze » = BH.4502°
XL 2 = 37R06
w = tan-1 IGEIL
= A =XL=XC
JEL=%C+ R * (RL - XCF

Complete package étill only £49.95

Also a\(allable as DOS version 2.1

ELECTRONICS TOOLBOX 3.0

A Windows version of the popular Toolbox Software.
Presents commonly used electronics formulae and routines
in a way that makes calculations easy, thus encouraging
experimentation in circuit design. Just select the topic, 'pop'
in your values and find the result. Only £19,95,

MATHEMATICS PRINCIPLES 3.0

An easy to use Windows package including GCSE course
syllabus, enabling you to study or revise in what we believe is
an interesting and enjoyable way. There are nearly two
hundred mathematics topics with interactive, full colour
graphics, enabling a "learning through doing" approach to
encourage experimentation.

b
17 ! m = 0.45
EEm c=(4
E 17 1 Poirt of Intecezct [4, y)
-~ - 1 ! | = :'
i s
T
TE | ] T P il
- + T T 1 +
b 1 ’4" 1
— ] E
| : 1 =|27588.27555)
1~ 1 ™ i
= ] LN [
- I | | i |
1T EE i B ]
LT ] & [ ]
| i i1 SrEEERN Y
¥ ¥y =-x
Tha % ety posion, whese fnas
fnizesact. wil satisly both eqetions. y"mx+c

* Mathematics topics, range from Number and Number
Conversion, Using Numbers and Co-ordinates, Working with
Fractions, Lines, Angles and Scaling, Shapes, Area and
Volume, Circles, Area and Angles, Laws, Rules and Algebra,
Powers, Indices, Linear Equations, Slope, Graphs and
Trigonometry, Statistics, Vectors, Curves and Matrices.

As used in many schools throughout the UK. Only £49.95,

EPT Educational Software, Pump House, Lockram Lane, Witham, Essex. UK. CMS8 2BJ. Tel/Fax: 01376 514008.
E-Mail Address, Sales@eptsoft.demon.co.uk Web pages hitp://www.octacon.co.uk/ext/ept/software htm
For sofiware only add £2 per order for UK post and packing. Make cheques payable to EPT Educational Software.
Switch, Visa and Mastercard orders accepted - please give card number and expiry date.
OVERSEAS ORDERS: Add £2.50 postage for countries in the EEC. Outside EEC add £3.50 for airmail postage.




Dlary Dates

October 1996

18 to 27 October. The Home PC Show,
Autumn ideal Home Shov
Motor Shaw and Connect of,

am NEC. Tel: 0121 787

"I
b
-
iy

£ 0N -‘}!—.‘: r’l 58 EE sl.f_:r Roas,

nction 12 on the ‘.!:: Ja :}043-'5

28 to 30 October. In
Conézrance on Er'=
IEE. London. Tel:

29 to 31 October. Elsctronics
an Exhibition Centre, '._n. don,
: (D181) 332 0044,
watid Intsrept -
Ccr' putar Networking & Interopsrability,
'1.03-.. _E'fd-.;" Th i {D181) 849 6200,

November 1996

1lto 3 Nnuember. Acom World

Cam Olympia, Londo

Tal: 6;293 *3,,;56.

6 to 9 November. Apple Exco, Olympia,
London. Tel: (0171):388 2430.

9 to 10 November. Radio Rally, Liandudno,

nth Walss z \Q‘ 707) 652015,

11 Navember, Scunds of Yesisn=ar,

T 'ﬂ upon-Avon & District Radio
Tiddinglon, Stratford-upon-Ason.
s \_117891 773’2:_-'.5

25 November. atio
ypon-Avon & De *trct F¥= o &’\f."—:!.}-.
ngton, Stratford-upon-Avon,
017B9) ¥73285.
26 Nmrember. Manufac

Savoy Place,

December 1996

3 ta 4 December. DSP UK - Digi
a! Processing Exhibition, 'L'nﬁ::a
: (D181} 547 3947,
3tos December. Intemational
O i R:I—Q_ia

Stratford-upon-Aven

VoI

{1789 773285,
== Gree—r-‘ .;"-'u'

January 1997
22 to 23 January Se 18075 2N

Please send detalls of events for
inclusion in "Diary Dates’ to: News Editor,
Electronics and Beyond, P.O. Box 777,
Rayleigh, Essex S56 BLU or e-mail to
swaddington@cix.compulink.co.uk.

What’s On’?

Ay

New Exhibition Reveals All
About Birth of the Universe

Everything that we know of. from the tniest pamicles
in our bodies to space and even time iself, exiss
because of the Big Bang — an unimaginably hot
fireball explosion some fifieen billion vears ago,
from which the entire Universe was born. But
what is the evidence for this astonishing theory?
How can todav's scientists make such a convinding
claim about something that happened so long ago?

By bringing together all the key evidence and
latest research, an exhibition which opened on
September Sth at the Science Museum, exploring
fundamental questions abont the origins of the
Universe. Called The Big Bang - Birth of the Universe,
it is the fAnal exhibition in the Museum'’s highly
successiul Science Box series about contemporary
science, sponsored by Nuclear Eleciric.

Life on

Marst

Mz Mz Mg My Ay Mg Mg

Highlights of The Big Bang — Birth of the Universe
exhibirion include a video wall featuring computer
simuldtion ofa ride back 1o the beginning of time,
an image of deep space aken through the Hubble
telescope, an interactive display which illustrates how
20% of the Universe is ‘missing’, and a stuffed pigeon!

A free leaflet a accompanies the exhibitdon.
containing derails of some of the most compelling
recent evidence for the Big Bang. Workshops,
demaonstrations, drama performances and trails
are just some of the events that will help visitors
understand the Big Bang and related subjects.

Entrance 10 The Big Bang - Birth of the Universe,
open uatil 5 January 1997, is included within the
Science Mustum's standard admission price of
£5.50 for adults and £2.90 for cancessions. The
Science Museum is open daily from 10.00 1o 18.00hrs

For further details, check: http://wew.nmsi .ac. uk

Contact: Science Museum; Tel: (0171) 938 8000.
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Engineering Profession
Must Make Up Lost Ground

The engineering profession must overcome decades
of cultural complacency if it is 10 regain lost status
and artract high-calibre recruits, said Engineering
Coungil Chainman, Alin Rudge, speaking at the Coundl's
annual conference in London on September 2nd.

Dr Rudge urged the profession, indusuy and
government to work more closely mﬂtmﬂr 10 change
public perception of the pmr’cssmn and enable it 1o
effectively mke the inifiative on issues of national debare.

“We must find wavs of pooling the efforts of the
whole engineering community in order to create
a more credible and productive dizlogue with
government”, sdid Dr Rudge, adding tharthe
established parinership berween the Engineering
Council and the professional Institutions should
now include closer links with industry.

“The profession needs 10 gain a deeper understanding
of industry and this calls for a mare effective ongoing
dialogue than we have achieved so far”, he said.

Praising the government’s Action for
Engineering initiative, Dr Rudge announced

that he would be discussing with Ian Tavlor,

the Minister for Science and Technology, how the
work started by the initiative could be developed
and is recommendations put into action.

Closer links berween the profession and the
government were also anticipated in the form
of a Memorandum of Understanding berween
the Council and the DT, which is currently being
drafted. This, said Dr Rudge, would establish
a clearer murual recognition of whar the
government expects from the profession.
and vice-versa.

The Conference, which addressed the key
issucs affecting the engineering profession and
the challenges that lie ahead, is the first since
the Engineering Council was restructured and
relaunched as the voice of a unified profe
in January this year. It also serves as a vehicle for
a pre-launch event to the Year of Engineering
Success (YES) — a major industry, profession and
government-backed campaign aimed at raising
public awareness of engineering achievement
and highlighting the role of engineers in soden

Conraa: Engineering Coundl, Tel: (0171) 240 7591
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Sega Opens Virtual Theme Park

Sega and Trocadero have teamed 1o open Europe’s first interctive
theme park in Piccadilly, London. Sezaworld combines virtual
reality and advanced computer graphics 1o create interactive
enteriainment instead of the movement on which traditional
theme park rides rely. Sega already operates two such parks in
Tokvo. and plans o open other ones in Sydney and elsewhere.

Occupying 110,0004t.7, spanning four buildings of the
odginal Trocadero building and three adjacent buildings and
seven floors, Segaworld will have a capacity of about 3,000
visitors. It will provide six main high-tech interactive fide
attractions. Exclusive to Sega and on the cutting edge of
technology; the rides are the result of over £1 billion worth
af research and development.

Minutes after arriving in Piccadillv Circus, visitors 1o Sezaworld
will be welcomed to a toually new and incredible echnological
world. Transporied by rocket escalator to the wop of Segaworld,
they will then work their way down the floors. Each floor will
be uniquely themed, containing a different ride and a host of
INIErACVE eXpPerences.

Visitors will nor only travel to; for exsample, outer space but
will become immersed in it, even looking down to see their
clothes transiorm into space suits. During tests on Aqua Planer,
the undersea ride; people actually held their breaths because
they thought they were undervater.

But Segaworld's unique thrill will be when the visitor
influences each ride arwill and actively participates in it
With the human mind playing such an influential role,
each visitor will have a torally unique experience and no
two visits to the atraction will ever be the same.

In addition to the six main ride attractions, Segaworld will
have six themed zones, from Sports Arena to The Carnival.

Segaworld will provide the blueprint for a roll-out to major
European cities over the next-few years-As with Segaworld,
cich indoor theme park will be themed and customised 1o
harmonise with the culiure-and character of the country
and with its immediate environment.

Admission Prices: Adults £12.00, Children £9.00,

Groups of 15 or more = 10% discount.

For further details, check: http://www2. segaworld.

com/sega/html/home2.html.

Contact: Segaworld. Tel: (0171) 734 2777.

PL PERSTORE

Maplin Electronics PLC require forward thinking, ambitious
staff to help us transform the face of Electronic component
retailing. Our new Superstore, based on a well established
retail park in Nottingham, opens for business shortly and will
need a full complement of motivated staff, trained and ready to
provide the highest standards of customer care. Our success is
dependant on your ability to promote the quality products and
service that have established Maplin at the leading edge of
Electronic component supply and we want to hear from people
who have the skills and experience to support this exciting
concept and can meet the criteria for the following vacancies:

TEAM LEADERS
Technical

Applicants must be able to demonstrate a clear understanding of the
elements that are reguired to manage a fast-maving, profitable
specialist depariment. An electronics qualification, such as an HNC,
or two years sSupervisory experience, preferably in a retail/electronics
environment, coupled with goocd communication skills, cheeriul
personality and determination are essential ingredients.

There are three distinct specialist areas and your area of interast
should be indicated on your application:
Sound and Vision
Specialist Electronics: Components
Computer: Accessories and Networking

TEAM LEADER
Store Support

Applicants should be able to demonstrate an undersianding of

operating systems, gained within a retall environment, and bs able

to manage and administer staff training and deployment issues.

Crucial to the success of this role is your ability 1o interpret customer

needs in relation to company systems and 1o sceept challenges in a

responsible and innovative manner. Previous supernvisory/health and
safety expenence would be an advantags.

SALES ASSISTANTS
Technical/General

We also reguire people with an interest/qualification in electronics
and/or retail experience to underiake duties consistent with the
efficient running of a high turnover store. Staff will work in teams
with specific areas of responsibility and your ability to satisfy
customer needs and pramote a welcoming atmosphere is important.
Posis are available on a full-time, part-time and weekends only basis.

Applications from experienced non-technical retailers are also welcome.

Successful candidates will receive a period of basic training

combined with further opportunities for personal development.

We can offer an excellent reward package including staff

discount on personal purchases and a uniform will be supplied.
Interested applicants should write to:

Elaine Chapman, Human Resources Department,
Maplin House, 274-288 London Road,
Hadleigh, Benfieet, Essex SS7 2DE.

Please specify the post you are applying for.

Applications should contain sufficient information
about qualifications, experience, personal qualities, ete.
to enable us to short list candidates for interview.

Maplin Electronics PLC is an equal opportunities employer.
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Theyays when you were formed into groups and
led apound exhibitions and museums are it seems,
truly over. Instead of baving to keep up with the
grogp and push your way to the front to see and
beawhat was going on — only to discover that you

onal bigh-tech guide to accompany you
on yourwisit, and even more to the point, the new
geneition of bigh-tech acoustic equipment.
Eetronics decided to send their out and about
nvestigative team to discover more,

guide which incorporates the very latest

in microchip rechnology and is up and
running at Bath's historic Roman Baths
Museum as well as at the Assembiv Rooms
and Museum of Costume. These muscums
are visited by more than 1 million people
each year and this installation of the
INFORM system is the largest recorded
tour project in the world, with each visitor
receiving a handser as they enter the museums.

The system has been created by

I NFORM is a user-friendly personal audio

: Acoustiguide, probably the world's leading

record tour company, but certainly their
most ambitious o date: Following the system’s
successful introduction 1o the Louvre

in Paris, where the units can be hired

at the entrance to all three major galleries
(though whart the Mona Lisa makes of it all
is not known), The National Gallery of Art,

. Washinstonanad ar the Tate Gallery in London

are also users.

See All and Hear All

Complementing the conventional guided
tours, the system consists of a hand unit
resembling an early generation mobile
phone. The 1,300 units on site provide
visitors with random access to information
relating 1o the museum displays, allowing
them 1o tailor their visits w individual 1astes
andl interests. Rather than following a
predetermined route through the museum,
the system allows the visitor o simply
key-in the relevant number, press the

"play” button and lisien to an informative
description of any chosen irem.

Language is no barrer: more than half
the visitors to the Bath museums are from
overseas, so the commeniarics are available
in French, German, Spanish, Ialian and

i Japanese. In addition, single earpicees
. adapted for visitors with impaired hearing
: are available. INFORM was developed

specifically for use in galleries, museums

i and visitor atraction centres, with the unit

holding considerably more information than

i a cassette: A further advanage is that the

robust unit has no moving parisand as it

i can be accessed randomly; it is particularly
: suitable for large sites and collections.

The Tour Guide at a
- Touch of a Button

: Interms of controls, the handset is simplicity
:itself Controls include a backlit LCD display.
: an easy o read keypad, volume control,

rewind fast forward facility, and a pause/play

: bumton. System benefits include the ability

to change the commentaries in a matter of

: minutes 5o that alierations 16 a gallery can
: be easily reflected in the audio microchip.
: For example, if an exhibit is removed, the-

tour information on the wand can be

. adjusted so that visitors won't wander the
:  galleries looking for the missing item.

Flexibility is a kev factor, as is the ability of
miuseum siaff to download the hand units —
usually while re-charging the unit’s batery
is taking place — accessing such information

as the most popular commentaries or the
. frequency that a particular item is visited.

Also, such martters as how long the visitor
. has taken to tour the site or what sections
¢ have been skipped — invaluable data for




adminisirators. In winter and off-peak tmes,
the commentary capsule can be lengthened.
Statistical information can be assembled in
single or multiple samplcs.

Rather than follow a pre-determined route
through the museum, each display or section
of the building has its own number. Visitors
simply kev in the relevant number. press the
‘play’ button and listen to a commentary
about any chosen item. Unlike the Louvre,
where the numbers attached to each object
are about the size of a raffle ticket, those at
Bath are clearly visible. This. of course,
allows low-scale lighting 1o be used where
appropriate and avoids the imposition of
small, difficult to read labels. The Libels at
Bath have been designed and placed in the
most conspicuous position possible, and are
repeated several imes around a scene or
item. Positioning is particularly imporiant in
the case of children or colour blind visitors.

Acoustiguide allows museum authorities
or even the artist, to speak directly 1o visitors
at the very moment they are looking and
seeing the item. However, Bath and the
Louvre are not the only sites equipped with
the Acoustiguide system. They have spread
10 the Shanghai Museum in China and
the Natural Science Museum in Tatwan,
Closer to home, they have been installed in
Canterbury Cathedral and the Heathrow
Airport Visitors Centre.

At Bath, visitors to the Roman Baths
can listen to a lively narmation recorded by
actors bringing 1o life the ‘caldarium’ and
‘frigidarium’ — Roman equivalents of the
Turkish bath and cold plunge. Drumatised
scenes conjure up daily life ar the baths
in Roman rimes: soldiers arguing in Latn,
servants scurrving about preparing their
master for his daily dip and, at the nearby
sacred spring. A Roman matron cursing a
thief for stealing her favourite bronze pot.
INFORM also highlights key exhibits
such as the life-size gilded bronze
head of the goddess Sulis Minerva,
discovered in 1727 by workmen digging
in a nearby street.

Information System
Makes a Splash

Increasingly; the Bath museum is incorporating
technology. While touch button screens are
not as vet featured, rerminals do keep a
close security and safety tab onwhat is
happening within the site. Meanwhile, a
virtual reality display recreates the Roman
Bath complex as it was nearly 2,000 years
ago. The computer graphics, incidentally,
were designed by the aptly named Splash!
Seftware Company, who worked from
original drawings and documents.

Also, a degree of Roman technology has
been expanded 1o embrace that of heat
exchange. Re-using original Victorian pipes,
the heat from the bubbling spring water
below provides all but 5% of the energy
requirements of the Museum. However,
during protmicted cold spells; thermostatic
controls switch on conventional gas-fired
boilers. (Presumably, the Romans just threw
on extra towels). Not surprsingly, Bath is one
of the top Local Authorities” six buildings in
the couniry in terms of energy conservation.

The Roman Baths Museum is the most
visited museum outside London, with more
than 200,000 visitors every vear. In Europe,
Bath shares the accolade with Florence as
being designared by UNESCO as World
Heritage Cities. Built around the only hot
springs in the UK, the muscum encompasses

the remains of the Temple of Sulis Minerva,
goddess of wisdom and healing, and the
massive bathing complex which the Romans
built next 1o the Temple and the spring.
Rain fell at 14-5°C, some 10,000 vears ago
an the nearby Mendip Hills. Driven down
through carboniferous limestone cave
systems by pressure from the high water
table, water wells up from a depth of 3km
at the rate'of more than 1,100,000 litres per
day. For those of a geological persuasion,
the water penetmtes overlving strata of
impermeable Liss clay through fissures and
a fault,  rise at three points in Bath. There
are some 43 minerals in the water. Calcium
and sulphate are the main dissolved merals,
except for iron, which gives the charucteristic
iron staining around the baths and
contributes to the water's distinctive
flavour. The mineral content is 2-18g/litre.
More medical notes. In medieval imes, a
cure for conditions such as paralysis, colic,
palsy and gout was sought from barhing in
spa water. The fashion for drinking spa water
arose from new medical ideas in the later
17th century. The water, it appears, was taken
in the moming. For most visitors, a pint or two
was sufficient, but as much as a gallon a day
could be prescribed. The Roman Baths and
‘Temple and the Grand Pump Room built above
them in 1755, is a scheduled andent monument.
All this, of course, is a far crv from the
world of the microchip-driven INFORM
system. Bur as the museum itself admits,
visitors now comment on the quality of the
exhibits and their enjovment of the museum
rather than the technical wizardry of the
audio guides. Just what those bathing Romans
would have made of the Acoustiguide is a
matter for conjecture. However, for Hechonics
readers, there is a great chance 10 sample
the svsiem for themselves. We have no less
than 10 family tickets 10 be won, vilued at
£17.60 per set. These will get vou in the
Roman Baths and the Muscum of Costume:
So, goib vour toga and get ready o pick
up your Acoustiguide issued free with the
ticket. And don’t worry about dropping vour
handsets into the water. The units come
fully equipped with a length of cord =
10 go around! the neck. HETRESES

Bath Museum

Entrance charge for the Roman Baths
Museum is £5,60 for adults and £3.30 for.
children. Museum of Costume admission

is £3.50 for adults and £2.20 children.
Combined tickets are £7.50 for adults,
£4.00 for children and £17.60 for families.
Open daily round the year.

Tel: (01225) 477000/477785.
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Simply a
-

How to enter
Aﬂ)‘gu have 10 dg; 1o ent
is complete the cou
correctly answering the
four questions, or send your
answers on a postcard of back
of a sealed-down envelope.
Don’t delay — all entries
must be received by
25th November 1996. Send
your entry, remembering o
include your name and address,
and if possible, your day-time
telepone number; to the address

D

[ = o e e

o

=

”’nr:"'.’r
Y
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1. Where are the Roman Baths situated?
[_1The Bath Spa complex.

[ The British Museum.

|_1Under the Pier, Southend-on-Sza.

2. Who would you have expected to find
taking to the waters in Roman Bath?

Pamela Anderson.
A Roman Legionnaire.

Answer all the questions below, ticking one box for each question.

: 3. Why would anyone take to the waters?

To op up the goldfish bowl.

: 4. Following a plunge in the Roman Baths,
) what happened next?

i [_1The Romans went to a local disco.

: [1The Romans went to a McDonalds.

printed on the coupon. A Club Med snorket class. The Romarns took a steam bath,

Name

Piease note that employess of

Maplin Electronics, associated Address

companies and family members are

nat eligible to enter. In addition,

multiple entries will be disguafified.

The prizes will be awarded (o the Postcode

first all-comect entries drawn. 7

The editor's decision will be final. Daytime Telephone Number

Prizes are not exchangeable for Send your entry to.

cash. Any related travel costs No purchase necessary. . Eg:-th ngseum (-;ompe"lil%nn. =

will not be met by the publication Entries on a postcard, back of a sealed-down PO gm{ 7‘7’!{: chﬁ"‘;&‘“égﬂ se g"aiu

or the competition Sponsors. envelope or photocopies will be accepted. e + RaYIeIER, ?
_____________________________________________________________________________ = |

@D ELECTRONICS AND BEYOND December 1995



Computers

Build a quality 486 PC for under
£2040 inclusive! No special skills
or knawledge required, Send SAE
for details to: Richard Garland,

10 Barford House, London E3 SHB

PSION Organiser LZ64 with PC lead/
software, spreadsheet, developers Kit,
pawer supply, case and Digitran
Datalogger SF12 with thermocouple
adapter, PC lead, woltage probes,
software. £450 ono. Contact: Paul
(0118) 281 0248, evenings.

Various

Bench Test Equipment Levell RC
oscillator ype TG200M. 1Hz-10MHz!
Output -50dBm to +10dBm. ldeal
for professional audic equipment.
Bargain £50. 30W amplifier, XLR
balanced input. Outputs are 4-1502
plus 100V, £30. Professional radio
clock receiver in @ 19in. rack. Type
RC-060-C. Time/calender switch,
plus LEDs for '‘BST", ‘ipps’, ‘daia’
and ‘valig’. Mains powered, £30.

8:x zudio distribution amplifiers
housed in & 19in. 3U rack. Each of
the eight amplifiers has one audio
input and ten audio outputs, Every
oulput is isolated and balanced.
Idzal for thealres, etc. Professional
breadeast quality, £75. All the above
are plus PAR Tal: (D1803) 759339,

Gang of Eight EPROM Programmer.
Still boxed, as new, £200. EasyPC
PCB artwork design software with
manuals, £30. Teleguipment 20MHz
dusl-beam oscilloscopa, £75.

Tel: Leeds (0113) 279 7342.

New Ultrasonic Car Alarm Add-on.
Badged as Nelson but made by Mass,
3-5mm stereo jack for 12V.and
active low, £8. Tel: (01803) 615510,

Oscilloscopes - Telequipment

D&1A 10MHz Bin. plus manual, £55.
Heatikit Model 10-12U 5MHz 5in.
plus manual, £18. Daystrom valve
voitmeter, model-TA/UK input
resistance 11MQ plus manusal, £10.
Tel: (D1959) 575764, daytime.

Photovoltaic Array. High quality
faminsted design, iempasd
seif-cleaning glass. 49W@16-TV,
dimensions 985mm x 445mm.
Boxed, mint condition, £250 ono.
Tel; (01427) 668317.

Wanted

Bernard Babani Books wanied for
an 11-year old enthusiast. Will pay a
good price. Tel: (019023 731906.

CA3019, SSM2044, pAT26C,
1N458A, aiso information on
diede/L ED Cl-1. Contact:

Chris Crosskay, 40 Evelin Road,
Abingdon, Oxon 0X14 1JR.

Tel: (D1235) 534152,

Contacts with Musicians

Imeresiad in testing slectronic twnad
percussion instrument {similar to MIDI
xylophone). Write to: lvan Roulson,

5 Lincoln Ciose, Feniton, Honitan,
Deavon EX14 OEQ.

Swaop Service Manuals, Data Sheets,

etc, Contact: Mark, 14 Stockwood Drive,
Corby, Northants NN17 111

Wanted for AKAI GX-625 apzen real
tape recorder, & handbook or copy plus
& remote control unit, or information
of bath, Contact: Dr. R. C. Armstrong,
"Welland', Stafiord Strest, St. Georges,
rd, Shropshire TF2 9DT.

1952) 616410,

HIGTRONIGS

Placing an advertisement in this
section of Electronics and Beyond
is your chance to tell the readers
of Britain's best magazine for
electronics enthusiasts what you
want to buy or sell, or tell them
about your club’s activities -
Absolutely Free of Charge! We will
publish as many advertisements
as we have space for. We will print
the first 30 words free, but there-
after the charge is 10p per word
for each add advert per reader.
Placing an advertisement is easy!
Simply wrtta your advertisement
ciearly in mpital Iatters. ona

Club Corner

ARS {Aberdeen Amateur Radio Socisty)
meeals on Friday evenings in the RC Hall,
70 Caimgorm Crescent, Kincorth,

For details contact: Martin, {CMOJCN]),
Tel (Q1589) 731177,

The British Amateur Electronics Club
(founded in 1968), for all interested

in electronics. Four nevwsietters a year,
netp for memoers and more! UK
subscription £8 a year (Junior membsars
£4, overseas members £13.50).

For further details send SAE

The Secretary, Mr. J. F Daviss,

70 Ash Road, Cuddington, Norhwich,
Cheshire CW8 2P8.

Bury St. Edmunds Amateur Radio
Soclety. Meetings heid st Culford
School, 7.30pm for 8.00pm on the
third Tuesday of each monih, unless
othenvise stated. Further details

from Kevin Watersan, (G1GVI),

20 Cadogan Road, Bury St. Edmunds,
Suffolk IP33 3Q). Tel: (01284) 764804,

Crystal Palace and District Radio
Society meets on the thid Saturday

of each menth at All Saints Chureh
Parich Aooms, Baulah Hil, London SE19,
Details from Wi Taylor, LGJDSC}

Tei: (D181} 699 5732,

Derby and District Amateur Radio
Society mests every Wednasday at
7.30pm, at 119 Green Lane, Dethy.
Furthar dn‘.sr:s from: Richard Buckly,
(G3VEW), 20 Eden Bank, Ambergate
DESBS 2"(; el (01773) 852475,

Electronic Organ Constructor’s Society.
Detzils of programme magazine and
membership from: Don Bray (Hon. Sec)),
34 Etherton Way, Seaford, Sussex
BNZ5 308. Tel: (01323) B94909.

E.U.G. User group for all B-bit Acom
Micros, since 1891, Syl going strong.
PaL.-émn.mirw neas, information, salss,

ELU.G,, 25 Bare Road,
Hsrrts PO4 BIX. Tei: (01705 7

81108

: postcard or sealed-down envelope.
: Then send it, with any necessary

payment, to: Electronics Classified,
PO. Box 777, Rayleigh, Essex SS6 BLL.
Advertisements will be

: published as soon as possible,

: space allowing. No responsibllity
: Is accepted for delayed

: publication or non-inclusion

: of advertisements.

Readers who have reasonable

: grounds to believe they have been
: misled as to the nature of an

_erusament are advised to

‘contact the Publisher and their

local Trading Standards Office.

The Lincoln Short Wave Club

mests avery Wednasday night at the
City Engineers’ Club, Waterside South,
Lincoln at Bpm. All welcome. For further
detais comact Pam, (GAST0) (Secretary).
Tel: (01427) TBR356,

Model Railway Enthusiast? How about
olning H:RG the Mode! Elsctronic
Pmrwa Graup. For more detalls
contact Pau! King (Honorary Secre
25 Fir Tres Way, Hassocks,

\West Suzsssx BNG 88U,

Preston Amateur Radio Soclety
meEts every Thursday evening at

The Lonsdale Sports and Social Club,
Fulwoad Hall Lane, Fuhvood,

(off Watling Street Road), Preston,
Lancashire PR2 4DC. Tel: (01772)
TR4465. Secretary: Mr Enc Eastwood,
(GIWCD], 36 The Meds, Freckiston
PR4 118, Tei: (01772) 686708.

Science At Your Fingertips.

Want to mest friends interested in
Sclence? Send an SAE to: Daniel Ges,
S.AXF, 37 South Rozd, Watchet,
Somerset TA23 OHG, or Scolt Masen,
S.AXE, 58 Park Avenus, Devonport,
Pymouth PL1 4BP http://homepages.

enterprise.net/icedragon/says. him

SEEMUG {Scuth Esst Essex Mac User

Group), meet in Southend, every second
Monday of each month. For datails

Tel LEE -.'.h =l Foy (01702) 458062,

or e-mail to =3cmiketoy.demon. co.uk.

Southend and District Radio Society
meets at the Dnuid Venture Scout Centre,
Southend, Fssex every Thursday at 8pm.
For further details, contact: PO, Bax 88,
Rayleigh, Essex S56 BNZ

Sudbury and District Radio Amateurs
(S2nDRA) meet in GL Comard,

Sud'uunr Suffolk at B-00pm.

New members = very welcome.
Refreshments are available. For

details please contsct Tony, (GBLOY),
Tel: (01787) 313212 before 10.00pm.

=taryl,

Please write your classified advert using one word per box below.
Advens of 30 words or under will be printed frea of charge, but thereafter the charge
is'10p per word. Please include any payment for extra words with your advert.

T o o o o e e -

Daytime Telephone

(The Eurcosan Satelfe User Grap)
for all sstellite TV enthusiasis! Totally
independent. TESUG provides

i the most up-to-date news swailable
:  {through its monthly ‘Footprint’

newsistter, and & tE"¥_£ﬂ senice
oft the pan-European ‘Super Channel’).
it also provides a wide vaniety of help

and information. Contact: Enc N,
i Wiltsher, TESUG, PO. Box 576
:  Orpingion, Kent BRG 9WY,

: Thanet Electronics Club. For school age

Ham Radio and Blectronics enthusiasts,
enters its 16t Year Mesetings hald every

: forgday evening from 7.30pm at The

Quanterdeck, Zion Place, Margate, Kenb
For further details contact: De Wen L Smth,

¢ (G3Jpg, Tel (01304) 812723

Wakefield and District Radio Soclety
mest 2t 8.00gm on Tussdays &t the
Commurnity Centre, Prospect Road, Ossett,
West Yodshire, Contact Bob Fth, [G3VWWF,
(QTHR]}, T2l {0113) 282 5518,

The (Wigan) Douglas Valley Amateur
Radio Society mzsts on the first and
third Thursdays of the month from
B.00pm at the Wigan Sea Cadst HQ,
Training Ship Sceptre, Brookhouse
Temrace, off Wamington Lane, Wigan.
Contact: D. Snape, (G4AGWGE),

Tel: (01942) 211397 (Wigan).

Winchester Amateur Radio Club
msets on the third Friday of esch month.

Fe' full programme contact: G4AXD,

Tei: (01962) BB0BOT,

Wirral Amateur Radio Soclety mests
at the ly Farm, Armmowe Park Road,
Birkenhead every Tussday avening,
and-formally en the the first and third

. Wednsesday of every month, Detais:
: A Seed, (B3F00), 31 Withen Avenus,

Bebington, Wirrg! LE3 SNE:

Wirral and District Amateur Radio

Society m=sts at the Iroy Crickst Club,
isits, OF hu

Irby, Wirral, Organises

mis,

:  demonstrations and junk sales. For fusther

details, please contact: Paul Robinson,
(G0JZF) on (0151) 648 5892.

BBS Corner

Apple Crackers. FirsiClass Clent BBS,
mainiy for AppleMac and PC users.
Baud rate 2-4i-biv/s to 28-BK-bit/s,

B data bits, no parity, 1 stop bit.

Tel: (01268) 7B131BT80724.

Mactal Metro/lconex. FrstCiass Clent
BHS, AppleMac and PC users. E-mall
address on Intemet ‘a.' registersd users.
Baud rate 2-4K-hit's to 28-BK-bit's,

8 data bits, no parity, 1 siop bit.

Teh: (0181) 543 8017 (Metro) or
(0115) 8455417 (iconex).

Spider! Amiga BBS. The lighter

altemative. Mamnly Amiga and ..'JIT?: FC
files, Fdonat, Mere

Online games. S;:-'—ecs upto ;’.—?21.\"

Tel: 10_:}58! 613520,

HEGTRONIGS

Name
Address

Bewm your advan to: Becironics Csssieg,
PO. Bax 777, Rayleigh, Essex, S56 BLU,
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Heaven

Featuring the largest collection of
screen savers available on the Internes!

Sepports HiCokoe Gesgtcs [ 2 —0 < 4 =5 :_- Suﬂwﬂ':m v
o | Multimedia F08EH £ Vo | IR

—————aw=val
Save Your Screen With Internet Search
if vou're bored with Starship Simulation and Fiving Windows, venture
out onto the Web and download yourself a new screen saver
Organisations - both commerdal and non-profit making, have been
quick to follow Guinness, which last vear launched a full animation
screen saver with sound, based on its TV advertisement campaign.

If you trv doing a search on Alta Vista at http: //www.altavista.
digital.com or one of the other Internet search engines for ‘screen
saver’, you'll find more than 10,000 Web pages rerurned. Narrow the
search 1o include ‘download’ and ‘free’ — afier all, you don't want 1o
spend any money — and vou'll find around 900 Web pages returned.
We've included some of best here:

@ http://www.win-uk.net/~jmoore/jon/ssaver.htm The
Hedgehog's Bad Dream’ is a screen saver with an environmental
theme. It is a dynamic photo-montage, reflecting the current
activities at the Newhury bypass and environmental
demonstrations elsewhere around the country.

@ http://ourworld.compuserve.com/homepages/
silkmoth/6_downl.htm. A No Smoking image and Elephant
wallpaper — a variation on Microsoft’s Window's wallpaper —
are available for downlead from UK software house, Silkmoth.

@ http://www.beyondthewall.com/d1save.

US poster company, Beyond The Wall, offers a screen saver based
on 24 full screen pop-art images shown in 2 movie sequence 10
Web browsers that complete its brief questionnaire.

@ http://wwa.etch-a-sketch,com/etchpgs/etchss.html. Remember
Erch A Sketch? A screen saver version of the famous Eich A Skeich
frame, along with five colour-animated screen savers are available here.

@ http://wew.galttech.com/ssheaven.shtml. This is reckoned o
be the most comprehensive repository of screen savers available
on the Internet. It's not completely exhaustive — none of the sites
listed here are included — but it is packed with cool marerial,
ranging from cartoon animation to interactive fish tanks.

Internet Config

Users of Internet Config
on the Apple Macintosh
should be aware thart
version 1.3 is released
and available at several
shareware sites including
ftp://ftp.tidbits.com/pub
/tidbits/select/internet-
config.hgx.

Internet Configisa
freeware general-purpose

Internet controlling svsiem
extension for the Mac
which takes care of Internet-
related topics and makes

a doddle of handling multiple
Internet programs on the
one computer. Version 1.3
adds a few new tricks to s
already impressive array.

If you're not using it,

vou should be.

- Internet Growth Heading for Red Light

According 1o a new study from marker research house,
Yankelovich Pariners, the Internet is at a critical juncuure.
The study, Yankelovich's second annual Cybercitizen Report,
reckons Internet and online usage continued 1o grow at 50%,
from May 1995 1o May 1996, but the growth from May 1994
o May 1995 was 100%.

In fact, the study predicis thar growth will slow 10 20%
unless there's widespread movement among businesses o
give emplovees Internet access, or unless prices for the
computer equipment necessary o get online fall dramarically.

The study also reports that the average time online fell
during the last 12 months from more than 16 hours a month
o 12 hours a month.

“Slower growth and declining usage suggest marketers need
to look beyond the faddish curiosity that has so far charcterised
online evolution. Marketers now need to identify compelling
new reasons for people to log on and new ways of sustaining
existing interests”, Dr Walker Smith, Managing Partner,
Yankelovich Pariners told Flectronics and Beyond.

“Consumers and marketersembraced cyberspace in 1995 without
necessarily questioning why The time has come for marketers o
demonstrate a return can be made from online investments™.

For further derails, check: http://www.yankelovich. com.

Contact: Yankelovich Partners, Tel: (203) 845 5288,

el = ) ol Ra ] S kel
= bera Fulead Cpe= P
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What's Hewl | What's Cooll | Handbosk || Wet Sesich | ot Descioey | Solwae |

Yankelovich Cybercitizen™

YAHMELOVICH

i)

In 1995, Tackalowich Partners laonthed a reseasch program
to help busmesses assess the consumer opportuzaties of
mieractive commrmcation The bechmark Yankelowich

20 [ gudy, pubished m Atgnct 1995, was the Grit
s3udy to accuately profs the UL S onkne user poplation

N1 IOG3A

Nowmas second wavs, I promses new mughs
mto the changng srowth acd naturs of the onine sod=pce

Internet Intimacy

Whatever Internet fans claim
about the Internet, it remains
completely impersonal. Okay.
s0 it might be passible to ‘chat’
online by exchanging short
messages, or send a long
document to a siring of
people ar the push ofa
button, but Internet
communication lacks the
inimacy of a handwriten
note or telephone call.

Leeds Postcards claim to
have solved this problem —at
least, in part. Using its site at

http://www.poptel.org.uk/
leedspostcards, you can now
send a virrual posicard o
anyone with an esmail address.
Enter their details; a brief
message, select a postcard
from one of 30 Leeds sarirical
postcards, and vou're away.
Your recipient will receive
an e-mail shortly afterwards,
with derails of a Web address
where they can go and collect
their card. As with all Leeds
Postcard’s material, the cards are
witty, clever and well presented.
%~ e
I:let_p

a4 :
) :

wi— Virtual Postcard P
.:t_, ;
-
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Welcoms to Fodow the opeachess
gune "Rarpov vz Werld" enthe
Weeid Wide Webl

The geme, m winch the World,
playme whets challeaesd the
rergrenig world champion Anstcl
Karpow, sizted with the Weeld's
meve on Monday, Angnr 26th at
14:00 local Feedth e, 11 00

e e

Karpov Wins Online Chess Match

In an open chess game on the Internet, Russian grandmaster,
Anatoly Karpov, defeated several hundred opponents in 2 game
that lasted 65 moves and four and a half hours. For each move,
contestants had seveén minutes to indicate their response, and a
computer calculated the most frequentdy suggested response.
Details of the game and forthcoming chess events can be found at:
http://vww.tele.fi/karpov/gameworl,htm.

Lebtdorre Op [ engp

el

Shareware Web
Site Creation Tool

Everyone, it seems, is havinga
£0 at building Web sites, from
advertising agencies 1o PC
vendors and from Internet
service providers 1o graphic
designers — even freelance
journalists are having a go.
And there's no end of tools
to help novices get started.
All of the major design-based
software houses created Web
development tools, and even
companies such as Novell and
Microsoft have buile urilities
to convert word-processor
dotuments into HTML code.
Now, the Thompson
Parmership is getting in on
the action. The UK software

house has launched WebExpress,

a shareware application
available from its Web site at
http://we.ttp.co.uk to
enable users to create a Web

HTML Compiler | [re—

& | = D =] e
Oakley Data Services has Locasan i 5 conigiie gl

launched an HTML compiler

.IMW[W:W[ Heodbook || NetSessch | Met Diectey | Scttmse |

called InfoCourier for
converting HTML files into
executable code that can

& InfoCourier

Edt View (o LNEsss Hebp

o

be viewed without using a

Web browser. InfoCourier

is available in Windows 3.1,

95 and NT flavours, priced

around £120. An evaluation

copy is available at http://

waw . smartcode. com or via FTP

at ftp://ftp.smartcode. com.
Coraci: Oakley Data Services,

Tel: (01889) 565064

NC-v-PC

Microsoft has finally admitred that the Network Computer (NC)
concept, devised originally by Oracle, but now backed by most
computer and sofiware producers (in fact, just about all computer
and software producers excepr Intel and Microsoft), is poised
make a significant dent in its profits. Steve Ballmer, Microsoft's
second-in~command, acknowledges that unless personal computers
are cheap enough to buy and maintain, a certain segment of the
market (he estimates around 25% of current poiential purchasers
of personal computers) will buy network computers iastead.

Ballmer divides the current buyers of personal computers into
three definite market sectors: knowledge workers who need a
powerful deskiop computer. mobile workers who need efficient
mobile communications (presumably currenty addressed with a
laptop computer). and production workers who need a computer
which he calls a *dumb terminal replacement’. This third sectoris
the one most vulnerable 1o the network computer, accounting for
about 25% of personal computer sales.

The area most often touted as being the big market for network
computers, on the other hand, in the home, is not even given credit
by Ballmer as being of note. He cites that the cost of 4 Pentium computer
next year will be around the same price as a network computer.

Meanwhile, other people are proposing that Microsoft is oo
complacent. Nerwork computers will rely heavily on the Java
language and it’s Java which is seen by all (except, perhaps, notably
Microsoft) as being imporiant. Reports that Java could cut the cosis
of personal computing programs to 20% of their current levels are
emerging. If that happens, Microsoft could be out on a limb,
and the network computer on the main wunkline 1o success.

Money give-away

Domain Name supplier,
Netbenefit, is offering a
rebate 1o all its customers
who regisiered a UK Domain
with the company during
the month of August 1996.
NetBenefit is the first company
to respond to the decision
from Nominet, the Domain
Names administrative body in
the UK, to give an additional
50% rebate on the registration
fees for all UK Domain
Names registered with
Nominet in August.
Nominet charges £100 for
WO years registration for non-
members and 500 formembers
As a founder member company;
NetBenefit qualifies for this
discount and, unlike some
other members, already pass
on the entire discount by
charging £40 to its customers.
Contact: NetBenefit,
Tk (0171) 336 6777.

site from scratch. Registration
Costs £58.

WebExpress is modelled
on a word-processor. It allows
text o be formatted and
manipulated like any
conventional word-processor,
while graphics can be imported
in GIF or JPEG formats into a
text stream, either within the
document or within a tabie cell.

WebExpress allows the
user 1o configure background
colours or images for your
document and also alter the
defaulr colour for text and
hypertext links.

There is nothing particularly
unique or clever about
WebExpress, except that it
VEry easy [0 use, is low-cost,
and can be downloaded from
the Web. Its key limitation lies
in the fact that the user is always
limited by pre-defined options.

Coniace: The Thompson
Partnership, Tel: (01889) 564601

socesOERRODRBOOCERRRRDROESR

Bug off
If you're using Microsoft's latest
version of its Web browser
Internet Explorer —version 3 -
(and there are well over a million
people already using it), it's worth
bearing in mind that there is a
bug in the program. Normally, a
bug in a program’s no big deal,
but this one is potentially so
imporant that you should download
the official Microsoft fix for it as
S00n as you can.-Apparently the
bug means that computer hackers
can access a personal computer
via the Intemnet. All they need
do is serup a Web site-and wait
for a personal compuier user to
access the pages of the site using
the Web browser. While the
browser is on the hacker's site the
hacker can dowmlcad the compurter’s
data, and even erase all or part of
the information on the computer.
Funnily enough, the bug was
found only by sheer chance,
when Microsoft asked Princeton
University to examine the Web
browser’s ability 1o use Java
applets. While doing the work
the university found the bug
and notified Microsoft. The bug
fix also clears up a few other (less
potentially serious) known bugs.

(A AR R R A R R R ]

The month's destinations

See page 70/71for this
month's destinations
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| PigMail
Macdiniosh Interner surfers might like to investigate a very
cool e-mailing application designed for pen-friendships. It's
‘ particularly suitable for school use, where groups of students
can use it as a darabase of worldwide pen-friends, although
there’s nothing to stop individuals using it too. Basically,
| each user has a directory of other users of PigMail worldwide.
You find individual usess by locating them on a world map and
zooming into areas, countries, and habirats until you locate
someone vou'd like 1o get in touch with.
You can update vour own datahase by downloading the
| tatest update from the PigMail site, so that you can be kept
up-to-date with new users and features. It's actually so good
that, because it sits transparently on top of your Internet
| connection. vou can in fact use it o manage all vour e-mail,
rather than using your old e-mail program. If vou're lucky
enough to have an Internet account with one of the many
Internet service providers who provide multiple mailboxes,
PigMail’s best use would probably be to manage just one
mailbox. That way, the kids (of whatever age) could use it
alongside the main mailbox

and is a real treat to use.

Better e-mail : margin indenting, colour

. (black, red, green, blue,
The wodd's best e-mail program, @ yellow; brown), and font.

Eudora, just got betterwith  {  Ifyou insert a URL, or if
ihe release of version 3. While | you receive an e-mail with
it does merita full number i a URL in, it’s automatically
increase from version 2 o ¢ highlighted by Eudora,
version 3 because of its i provided it's prefixed and
numerous new features, : suffixed in the now-standard
it’s siill the same basic old : way by less than (<) and
interface of mailboxes and ¢ greater than (>) signs.

|  filters to sorcyour mail, butit @ Double-clicking a URL
now includes a customisable : opens an accompanying
toalbar which provides easy  © associated program such
and quick access o your : asa Web browser, fip,
favourite functions. ¢ gopher or finger program

Stvled text 1o the e : to do what you want

enriched MIME standard is :  Finally, the last of the new
now supporied, 50 vou can . features worthy of note here
stylise your e-mails now - are the new-found ability 1o
and receive stylised e-mails - drag-and-drop messages
from other users of e-mail . berween mailboxes, and
programs which supportthe proper drag-and-drop text
standard. Styles supported : editing support. All-in-all,
in the standard include, bold, : Eudora version 3 is a program
iralic, underline, aligning, size | vou really must check out,
(1o one of five relative sizes), : if vou haven't already.

It's available for free download from http: //wew. cyberpuppy com/.
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Accessing Search Engines

If vou use vour Web browser to access search engines on the
World Wide Web, which from time-to-time most of us do, then
AnySearch is of interest. AnySearch is a small add-on 10 Netscape
Navigator which adds an extra bunton and text enuy field so that
you can instantly search vour favourite search engine.

Whatever text you enter into the field is used directly by the search
engine, so it’s easy to either ype in what you want to search for,
or copy and paste text from a page already displayed in the Web
browser window:

AnvSearch is in bera testing phase, and you can download a
free copy (Mac or Windows) for installation in your Web browser
from http://wew.privnet.com. If you use search engines at all,
AnvSearch is a cool atility
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Laugh Of The Day
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The month's destinations

LaughWEB's

:::ll:g::loh'way html and install it asa
—————— destination © plugin o vour Web browser,
- — page. ¢ and vou can be listening to

liveupdate.com/crescendo.

. I ‘the world, and ¢reate vour i even find a musician who
= personalised route 1o your . can create MIDI files
travel destination. i directly for you.
Above:The :  Download Crescendo :  Finally, for a giggle, go to
',;z‘,:,g:‘:f;. from http://wwm. - LaughWEB at http://world.

std. com/~joeshmoe/1aughweb/
Iweb_ns.html. Here, yvou can
find |Dk|.;s galore. Did you hear
the one about. . . .

Test Pattern
Generator

al for TV experimenters and repair
engineers alike, this ‘plug in and go' project
enables the creation of a variety of patterns
to be displayed on any domestic TV ser;

On-Guard

Protect youir valued possessioiis [rom the
light-fingered brigade with this security
Droject, which fealures an eniry/exit delay
arnd a loop cable which can be threaded
through vulnerable contents within a room.

Fducational

Supplement

Another great assortment of entertaining a_nd
information aimed at the novice instructor.

D;E:la! Audio Broadcasting
by lan Poole investigates
the revolutionary technology
sat (o transform radio listening into a CD-guality
audio experience, with advanced station tuning
for added user fnendliness.

Eureca from Douglas Clarkson describes the
EUropean REcoverable CAmier, a reusable scientific
space platform, from which out-of-this-world
expenments can be conducted.

The opening pisade of a new 4-pari senes,
Audio Detay-line Systems by Ray Marston,
explains sudio deiay line pnmpies.

Touch Key Tecbnolng\_. by Tony Ellis continues io
gemonstiaie £0nS for the new ullia-nish secunty

electronic Keylock systems, with cireuit examples.

t‘-f'nats ina Name? is 2 new seniss from G!eg
looking at how seme Gi the more (and less) @
names associated With tha sc:eﬁttf ic world a
Part 3 of PIC Programming by S
foclises on some of the spesial featl

canabijities of the versatils PICI6C84 m

Issue 109 on sale
Friday 6th December

BRITAIN'S BEST MAGAZINE
FOR ELEGTRONIGS |

Decamber 1996
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his month, T will be reflecing on compuring’s

interconnected past. and whar many see

as the Riure. In the first computing em,
ihere were mainframes. These calossal, highly
expensive and inspirational machines; with their
seeminglv-endless rows of tape and disk drives,
in girconditioned rooms served hundreds of
users who would run timeshared programs on
terminals located in the building, or in separiwe
facilities via modems. Mainframes, the province of
stzzible mulination] corpormtions and goremments,
had their hevday in the 19605 and 1970s.

In the mid-1970s, minicompuiers —opically
serving tens of users — became populiur, and
the second ers commenced. Their lower price
brought computing within the reach of more
companies. The larger organisations would
ofien buy mintcomputers for their smalier
facilities; and network them 1o the mainframes.
The age of distributed] computing had begun,
Microcomputers, or personal computers.
cume into their own in the 19805 — the third
et of computing. All users could hive contol
of an indivithual machine, upon which data
and programs specific 1o their individual
requirements could be kepr. PCs were cheap
enough for small businesses and even
members of the public 1o own,

I the mid-80s, companies hegan connecting
their PCs wogether to form local area networks,
or LANs. Although they recognised the intrnsic
values of personal computing, the possibility of
sturing files and programs with members of the
same depariment was seen as useful ALAN
could, via the appropriate software, hardware
and communications channels, be atached 1o
other LANs, minicomputers and muinframes
throughout the organisation. A PC LAN offered
all of the advaniages of the previousem
minicomputers, but users still had degrees of
independence By this time. the PCs had fallenin
prce by so much s 1o make minicomputerhased
aliernatives appear expensive and outdated.

In the s, the Internet began as a resilient
network of data communicition channels. lis
initial purpose was ensuring that US military
computers could remain in touch with each
ather even if part of the actwork should be
destroved by a nudeéar strike, Inthe three decades
that followed, the Intermnet expanded (o include
educational fadiliies and other countries. Then it
became available to husinesses and the public,
mostly through Intemet senvice providers, This
takes us 1o the present et of Internet computing.
Connect vour PC to the Internet. and it becomes
another part of this vast global network.

Comprter manufzcurers saw the wayvs in which
the Intemet worked, and recognised tha the
communication overa LAN adhered 1o the Internet’s
packetised protocols. Now companics began
connecting their networks to thair Internet,
using a ‘firewall’ to prevent unwelcome intrudess
from gaining unnuthorised access o information
deemed as confidential. Companies could now
send and receive e-mail from customers,
suppliers and other ‘Intemened’ depariments,
be they down the road or on the nest customer

The NHS has commined iself o justsach a
svstem, known as NHSnet —other public bodies
could follow suit: Just about every new software
release is Internet-enabled’; in other words,
closely-integrated with the mechanics of Internet
access, its applications and dara. You could grab

with Martin Pipe

bits of Web page and stuff them in vour own
documenis, initiate diakup, create e-mails or save
a file 10 a harkdisk located thousands of miles waay

The LAN is now evolving into the imminet’
These are effectively localised and independent
minkntemes” that can be run within @n enwerprise
The standard piece of software that is likely 1o be
usexl is the good old Web broswser—mainly beciuse
it is so easy to use, and modern vemsions support
e-mail and userspecific plugsin’ programs to
suppart various vpes of data. Established LAN
fardware — such as Windows PCs, Ethernet cands
ang file servers — are compatible, making Intranets
relatively inexpensive 10 set up, particularly
where modern LANS exist already:

Wetrivpe documents, authored in HTML would
be used 1o disseminae information around the
company: The Web's multamedin potential —
pictures, wext, sound and video —will allow
business communication o be achieved inan
unprecedented way. Each corporate Intmnet-
surfer would normally only be granted access
rights, by an administrutor, to the information
deemed appropriate. This preserves security;
but equally importantly prevenis employees
from burying themselves in mformation.

Existing computer software, such as we know it
coutld disappear Instend of loading a word processar
or spreadsheet program from Windows or MacOS;
vou would download it from the Intanet’s
file server as an efficiently-coded Java applet.
Jwva is an object-oriented programming Linguage
(like C++), and programs written in it can be
downloaded and excanted under the Web browser;
in other wonds, using the same user interface.
Any recent browser will nun Java applets, provided
that the needed virmmal-machine plug-in has been
installed. Some specialist programs —such as CAD
and DTP — will be too complex 1o be ported into
Java, bue the resulis (drawings and newsleners)
could certainly be placed on the Intranet.

Special compuiers, known 4s network
computers” or NCs, have been developed for
Intranet use. A consortium, including 1BM,

AN E NI ENREEERESENRENENEDS AN RN S NS NNSE.)

Oratle, Nescape, Apple and JaviSoft (@ division
of Sun), hiave been thrashing ow the speafications,
They are cut-down PCs, likely 1o be based around
RISC processors (from the likes of ARM, Himachi,
eic), and will sell for a low price (around $300).
Apple and IBM, amangst others, have demonstrated
prototype NCs. Since the user only needs to run
downloadable Java applets, there's no need for
local storage: The browser program will be
stored on ROM, and appear at boorup,

Some NCs will offer the facdilin: to connect
floppyand hard disks — some users will feel
maore comfortable holding oft-used applets and
confidential files locally, The implications of
NGs for nerwork hardware is vast. Since
progrims and multimedia data are fiying around,
the 10M:bir's e offered by Ethernet mayv be
insufficent for commercial applications where
time equals money: The newer Fast Ethernet
(10OM-DIS) may be more suitable. What's more,
the centrdl file senver, and its enormous hand
disks, need o be mega-ast. Careful manugement
of the information stored there is essentiil, 1o
wvoid the duplication — or indesd accidenml
deletion — of information. The importance
of the file server harks back, ironically,

1o the firstem’ of the mainframe!

The low price of NCs mikes them idedl for
domessc use: They won't be seenin the home,
however, uniil the cable companies get their acs
together and deliver the promised Ethemetspeed
data channels — the 28.8k-bivs (v.34 standand)
currently available over i welephone line will be
100 slow for the frequent download of applets.
Those cable data channels are several orders of
magnitude faster. reducing wilits 10 4n accepable
level They could ink homes w a local server
which caches often-accessed Web sites and
newsgroups, as well as holding local information,
and applets such as mult-user games, cable
videotelephony” software and word-processors.

Consumer electronics manufacturers, such as
Sony and Philips, will build them Into TV seis.
Sony has demonstrated a prototype — it was
featured in the company’s Live '96 extrwaganea:
Philips, meanwhile, already sells an networkable
intelligent monitor as an intemctive information
display for use.at airpaorts, shops, ete. The Net in
your set’ could soon be with us —and with it the
next computing era.

E-mail your comments or suggestions to Martin

Pipe at whatnet@cix.compulink.co.uk.

Prototypc

Apple Pippin prototype.
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