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Think of it as "BASIC"
for Scientists & Engineers

Use MExpress and you could
wonder how you ever
managed without itl Whether
you just want to load, analyse
and visualise data - or create
compiete scientific &
engineering applications -
MExpress combines the
simplicity of BASIC style
commands with over 250
powerful matrix based
numerical & graphical
functions.

MExpress is fully 32 bit, works

Create complete applications (fike the one
above] with user contiols, plots & powerful
numercal methods

with Windows 3.1, 95 or NT
and costs just £99. A special
Developers Edition is also
available (£299} which works
together with a C+ + compiler
(a wide range are supported)
to turn your MExpress
application into a fast
standalone executable which
you can distribute royailty free!

Tel0161476 0202
Fax0161476 0505

EMail info@quicksys.demon.co.uk
WWW hitp://www.quickroute.co.uk
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FREE Technical Support
i FREE Upgrades for 12 months
30 Day Money Back Guarantee

Send me more Informationl Post to '
Quickroute Systems Ltd, FREEPOST NWw13136, !
Stockport, SK4 1YR, U.K. (No stamp required if *
posted in the U.K.).

Name

Address

Tel & Email

Quickroute Systems Lid Regent House
Heaton Lane Stockport SK4 1BS
Prices exclude post & pocking ond YA T AR rodemarks

acknowledged All product soid subsect to our standard
terms & condifions. Copyngrd (e} 1997 Quickioute Systems Lid.

o

MExpress includes a wide range of
fully customisable 3D and 2D plots &
arbitary 2D and 3D graphics.

The Developers Edifion works fogether
with a C++ compiler to tum your MExpress
application into a standaione executable!




The Giants and the Invisible Invaders

Computer Multi-Way Auto-Switcher

| add-ons on and off with the computer.

Fast Fivers

The Little Red Reading Light

designed by Andrew Armstrong.

Caravan Movement Alarm

your say-so.
ETI COMPETITION - Win Edwin NC Deluxe 3
prize or runner up prize of PCB CAD software.

Review: The Press-n-Peel DIY PCB System

own prototype boards.
SPICED Circuits (Part 2)
simlation continues this month with AC analysis.

Update: ETI Shake-n-Etch
Bob Noyes provides a reptacement board for the LM3911.

w generator and modulator

Do high voltage power lines pose a risk to health? The answer may be 'yes’,
argues Douglas Clarkeson - but not necessarily from the electricity by itself.

Plug-in power supplies used for computer modems are often left on 24 hours
a day because of the inconvenience of turning them all off - save electricity and
wear-and-tear with this automatic switcher by Robert Penfold - it turns the

A quick Phoney Intruder Detector circuit by Cwen Bishop to make anyone casing
your joint wonder if it's the joint that's casing the caser - for around a fiver.

FREE this month! The PCB for our cover project, a low-weight, low power
consumption pocket light that uses high-efficiency red leds to maximise battery
life for travellers who want to minimise their baggage. Tested by bookworms,

Terry Balbimie's anti-theft design uses mercury tilt switches to detect caravan
movement - for instance, if some unauthorised “visitor” hitches it up without

Look at the ad - If you can answer three easy questions you may be In line for first

Using a special hot-iron transfer film and a complete board and etching pack,
Press-n-Peel aim to make the manufacture of one-off and small run PCBs easier
for hobbyists and students. Andrew Armistrong tests the system for ET) with his

Part 2 of Owen Bishop's series using SPICE-based software to discover circuit

Experimenting with video (Part 5) - Test pattern

e ——— A video test generator guarantees a repeatable signal which can be set up o suit

the system you are modifying or developing, says Robin Abbott.

Regulars

News

Practically Speaking

Terry Balbirnie talks about joining wire to wire - and winds up the subject.
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MExpress 1.1
for Windows

CAD designers Quickroute Systems
have reieased a new numerical
calculation and graphics program,
MExpress 1.1, driven by their newly
developed scripting language, which
they describe as “Think of it as “Basic”
for engineers and scientists”.

The Basic programming language
appealed to programmers because it
was relatively easy to learn, use and
read. Quickroute identified the need, in

this age of increasingly complex programming languages, for a
language with the interactive ease of use of Basic, but the
extensive and powerful 32-bit functionality of a modern scientific
and engineering development toal.

MExpress scripting language has over 250 built-in functions
covering areas from solving simultaneous equations and signat
processing to advanced 2-D and 3-D plotting and creation of user
interfaces. By typing commands at a prompt, MExpress can be
used as a “supercharged programming calculator”. Data can be
loaded, process and plotted or rendered into another visual form
by calling on the powerful built-in functions.

Once the basic commands have been mastered, the user can
move on to creating script files (similar to batch files) and functions
that can be added to the program's own library of functions.

Finally, complete appfications, with buttons, sliders, multiple
windows, menus and so on can be created, and users of the
Developers Edition can compile these functions into a Win32s
executable file, which can be distributed free of royalties.

RadCom/CdRom

The Radio Society of Great Britain (RSGB) Is to issue its
meonthly magazine RadCom (Radio Communication) as an
annual on CD-ROM for the first time. The disc will
contain the 12 monthly issue of the 100-page journal for
1996, plus all the year's issues of the beginners’
magazine DiY Radio. Using Adobe Acrobat software (the
Windows version is also supplied on the CD) it is
possible to view the pages on a suitable PC, Mac or
Unix-based computer in the same format as they appear
on the printed page.

In this form the reader can VIEW ail words and
illustrations; SEARCH for any word or phrase; JUMP
quickly from the contents page to each article; PRINT any
page or article and store the 1996 publications neatly.

News...

Samples of functions

within MExpress include:

ACos, Angle, ATan, ATan2,

ATanh, ExOr, Log, Log10,

Remainder, Sign {basic

maths); ExportASCII,

Exportimage,

ExportMEXP, Flleseek,

ImpontASCII (file support);

Difference, Integrate,

IsText, IsVectar,

SortMatrix (matrix

functions); BarPlot,

Histogram, LogYPlot2d,

Plot3d, StairsPlot (general

plots) Axes, Axis, Menu, Pateh, Window (graphics primitives)
Animate, Capture, GetSetWindow, Grid, Multiplot, MakeContours,
Title, WClear (graphics support); CaptureSize; Hidden;
PrintWindow (graphics utilities); Condition, PolyChar, PolyCurve,
Rank (equation solving); Correlate; Identify, RandNom (special
matrices); ColAdd, ColCumMuit, GetMinindex, Medlan, Skew
(statistical fucntions); Else, End, Function, Global, Retum
(structure); Date, Delay, FuncEvaluate, Help, Remove, SetDebug,
SPrintF, Type, Whatis, Whereis (system commands) - there are
over 250 functions in alt.

The RRP for MExpress is £99 (standard edition), or £299
{developers edition), exclusive of VAT, with a 30-day money back
guarantee (terms from Quickroute on request). The Developers
Edition requires a C++ compiler, which can by Symantec C++ 7.2,
Microsoft Visual C++ 2.0, or Borfand C++ 5.0. QUickroute Systems
are developing the software actively, and plan extra updates and
new features regularly, as well as links to other popular
mathematicat and engineering packages.

For more information, contact Quickroute Systems Ltd.,
Regent Hosue, Heaton Lane, Stockport SK4 1BS UK. Tel 0161 476
0202 Fax 1061 476 0505 WWW http//www.quickroute.co.uk

The disc contains 12 editions of RadCom volume 72
(1996); the annual index of RadCom; 6 editions of DiY
Radio volume 6 (1996) and Adobe Acrobat Reader 2.1 for
Windows. The recommended system requirements are
486 or Pentium personal computer with a CD-rom drive
and 4 MB of spare hard disk space; Windows 3.1 or
above with 4MB of ram, Windos 95 with 8BMB of ram or
Windows NT 3.5.1 or above with 16MB of ram. RadCom
96 can be read on other computers, such as Mac, Unix or
DOS models with the appropriate version of Adobe
Acrobat Reader, which is downloadable from Adobe
Systems Incorporated Website at http://wwwladobe.com.

RadCom 96 costs £18.80 to non-members and £15.99
to members of the RSGB. Contact the RSGB at Lambda
House, Cranborne Rd., Potters Bar, Herts EN6 3JE tel
01708 659015 for further information, or visit their
Website at http://www.rsgb.org/books/bookmenu.htm.
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Young Radio Amateur of the Year
1997 - Countdown for Nominations

The Radiocommunications Agency together with the Radio
Society of Great Britain (RSGB) have announced the Young
Amateur of the Year Award 1997.

The annual Award is open to anyone under 18 who has an interest
in radio, Candidates do not need to be radio licence holders, but
the following activities wifl be taken into account:

DIY radio construction

Radio operation

Community Service (such as helping the disabled

or assisting in emergency communications)
/ Encouraging others (for instance, through the

Novice Licence scheme)

School projects
The prize, awarded for the most outstanding achievement
between 1 August 1996 and 31 July 1997, will be awarded by the
Radiocommunications Agency and presented at the RSG8's HF

New RISC microcontroller has
single-cycle execution

The Atmel Corporation has developed the semiconductor industry’s first
“true” 8-bit RISC microcontroller with an enhanced architecture tuned
for high-level languages such as C. The AVR design gives high
performance for low power, and “true” single-cycle instruction executlon
{without clock division). The AVR RISCK is based on a Harvard
architecture with an enhanced RISC data path. Atmel state that where
most CISCs execute instructions in 8 to 20 clock cycles and RISC-like
micros may use clock division to mimic single-cycle execution, the AVR
architecture offers "tnue” single-cycle execution aliowing a throughput
performance 10 times faster than any other B-bit micro operating from
the same frequency. Owing fo the relation between power consumption
and frequency, the AVR can function at a clock frequency 10 times
lower and achieve the same performance, giving a design tradeoff
between high performance and power consumption.

The AVR incorporates 32 fast-access registers all simuttaneously
available, which help the C developer to develop very compact coding,
as data does not have to be shifted between the accumulator and the
main memory consecutively.

The first chips to amve will be the AT90S100 (20 pins, 1K Flash
memory, 32 regrsters and 64 bytes eeprom), ATS80S2312 (20 pins with
2K Flash, 32 registers, 64 bytes Sram and 128 bytes eeprom) and the
ATS0S8414 (40 pions, BK Flash, 32 registers, 256 bytes Sram and 256
bytes eeprom)

The AVR has the potential to become a popular microcontrolier with
small-scale designers and serious hobbyists as welt as industrial users.
It is descrited as being able to execute many instructions in a single
clock ¢ycle, owing partly to the 32 working registers to camy out
operations, and some complex instruction set commands to improve
flexibility. The low power consumption makes it suitable for battery
operated products. Current consumption of 1.5mA @ 4MHz, 400 uA,
and it features low power idie and power down mode under 1uA
consumption which can be woken up by an external interrupt. The
dewice is aimed at being programmed in C, which allows quicker
oeveiopment than machine code. The AVR is scaleable, allowing code
and clock-cycle compatibility for 8-bit and 16-bit implementations.

Atmel also provide a low cost development kit ATM3165.
Distributors include Abacus Polar and G D Teknic. For more information
contact Jimmy Tse at Technical Publicity Tel 01582 450054.

Convention in September 1997. All entrants will receive a copy of
the RSG8’s amateur radio log book. The winner will receive a
£300 cash prize from the Agency, while the runner-up will receive
a £50 cash prize from the agency and amateur radio equipment
from the RSGB. Both will be invited to visit the Agency’s Radio
Monitoring Station at Baldock, Herts.

The Award is open to any resident of the UK, channel Islands
or the Isle of Man who has not reached his or her 18th birthday by
the closing date for applications, which is 31 July 1997. Entries
must be nominated by an adult sponsor, who however does not
have to be a radio licence holder.

The Award hopes to generate interest in amateur radio and to
encourage people to become involved. Launched in 1988 as part
of the RSGB's Project Year (Youth into Electronics via Amateur
Radio) initiative, the Award has been supported by the
Radiocommunications Agency, and led directly to the Novice
Licence Scheme, aimed primarily at young people.

Applications should be sent to: The Young Amateur of the Year
Award, Radio Society of Great Britain, Lambda House, Cranborne
Road, Potters Bar Herts EN6 3JE. Tel 01707 659015.

Mini-drill gets
more power

The popular Minicraft MB81000
Hobby Kit hardware and drilling
kit has been uprated - the
MB1000 drill now has a more
powerful motor and upgraded
transformer, giving it twice the
power of its predecessor. The
list price remains unchanged at
£44.99. The starter kit contains a lightweight (4o0z) pencil-
grip drill, plug-in power supply, and 20 versatile
accessories in a robust carrying case. Minicraft's
catalogue and stockist list can be obtained from Minicraft,
Units 182, Enterprise City, Meadowfield Av., Spennymoor,
Co. Durham DL16 6FJ. Tel 01388 420535.

Student Enterprise Placements

Launching the Shell Technology Enterprise Programme (STEP} for 1997,
Science and Technology Minister lan Taylor said: “*Small businesses
must be receptive to new technologies and to the skills of young people
who can apply them commercialty, and to the need to invest in both
STEP encourages undergraduates to experience the workings of smaill
fimms, and of getting small firms to realise the value of employing trained
people. Small and medium UK firms employ over 70 percent of the UK
workforce, and a recent DT study showed that oetter-than-average
business performance is strongly related to the employment of highly
skilled people and to levels of investment in Research and Deveiopment.

STER, inaugurated by Shelt in 1986, is the UK's foremaost placement
for undergraduates. Penultimate year undergraduates are places in
smalt and medium sized enterprises {SMES) for 8 weeks during the
summer vacation to work on projects identiied by the companies. Each
graduate recefves an allowance, the cost of which is shared equally
between the host company and a national or local sponsor, including
the DTI. The area of national coverage has been extended steadily over
the last 5 years

Enquiries about STEP can be directed to the DTl on 1071 215 5000.

ELECTRONICS TODAY INTERNATIONAL

5



ELECTRONICS

TODAY INTERNATIONAL

Apprenticeships wanted
in the Luton area

The University of Luton, in conjunction with Bedfordshire TEC, the
NCVQ, Business Link Bedfordshire and BTEC has launched its
own Graduate Apprenticeship Scheme of small and medium-
sized businesses to provide a level of supervision and training for
up to two years. Research shows that SMEs in this area provide
35 percent of employment opportunities, and have a relatively
high number of unfilled vacancies. The University is seeking
businesses to participate by offering Graduate Placements to
recent graduates working towards a relevant NVQ.

For more information contact J. Graham-Wilson on:
01582 743718.

Eprom emulator
with 3.3V option

Scanlon Design Inc. has added the E1 eprom emulator to its range
of E4 series eprom emulators. These with emulate 1 megabit (E1)
and 4 megabit (E4) eproms. Both series have the same features,
which include error checking and correction while downloading, low
power cmos design, fast loading through a PC printer port, an 85 ns

Stag launches lower-price
hand-held programmer

The Stag P301 from Stag Programmers, an internaticnal producer of
silicon programmers, reached the towest price achieved for full
featured hald-held/portable programmers. At £350 the Stag P301
undercuts comparable hand-held programmers without reducing its
functicnality, and includes Windows and DOS software for full remote
control from PC. It is aiso the first hand-held/portable programmer to
facilitate wireless communication with a host PC via an integral infra-
red IrDA interface, as well as an RS323 port as standard.

The Stag P301 provides programming support for up to 32-bit
structures based on 8-bit devices through a single wide blade
socket allowing 8, 24, 28 and 32 pin DIP packages with 0.3 in or 0.6

ELECTRONICS TODAY INTERNATIONAL

Shorts

The three-hour workshep on designing Coils, Transformers and
Inductors via the Internet will take place at the 1997 Annual Coit
Winding, Insulation and Bectrical Manufacturing Conference at The
Messe, Berlin, Germany 10 - 12 June 1997, Europe’s largest
exhibition for electro-magnetic coll winding, electrical insulation,
electrical manufacturing and motorAtransformer repair. The workshop
will be presented by leading expert Mr. Hadzi-Ratibor of Switzerand.
Contact CWIFEME Inc., P O Box 936, Parkstone, Poole, Dorset BH12
3HB UK. Tet 01202 743 906

OVERSEAS READERS

To call UK tetephone numbers, replace the initial 0 with

your local overseas access code plus the digits 44.

access time standard, with 35 ns optional; DOS-based PC software
tools; compact size in a rigid case; power-off backup circuit and
28- and 32-pin dip eprom adapters included {with PLCC adapters
as optional)

All JEDEC 28- and 32-pin eproms and flash eproms from 8k x 8
to 128k x 8 {E1) and to 512 x 8 (E4). Options include 3.3V operation,
opto-isclated download cable. target adapters for PLCC packages
and x16-bit 40-pin eproins and older 24-pin eproms.

The E1/8 software feawres include reading of binary, Intel,
Motorola S and Tektronix file formats, mapping of source files
anywhere in the target address space independent of eprom size
and base address anc full Screen and Command line mode; Users
Guide and free upgrades.

The E1-85ns costs U3$199 and the E4-85ns US$249 ex stock.
Further information from Scanlon Design Inc., 5224 Blowers St.,
Halifax, NS Canada B3J 1J7. Tel +1 (302) 425 3938
Web.isisnet.com/oceana/SDI email
71303.1435@COMPUSERVE.COM.

MODSMODSMODSMODSMODSMODS

Where chips are hard to get hoid of, it Is worth making
enquiries 1o suppliers that supply second user and salvage
hardware. An informer recommends Greenweld Electronic
Components Tel. 01703 236363.

in pitch. Devices supported include eproms, eeproms, serial
eeproms and Flash/cmos proms, with adapters for PLCC, TSOP
and SOIC devices. The device support iibrary is fully updatable. the
standard 1Mbit {128k} of ram is expandable to 4 Mbit (§12k) or 8
Mbit (1 Mbyte). 8, 16, or 32-bit structures are supported, and
automatically handled by Stag's unique ‘Interlace 2' method of
splitting and shuffling data
without the intervention of
the user.

For more information
contact Stag programmers
Ltd. Telephone: 01707 332
148 Fax: 01707 371 503.




DIFFERENTIAL THERMOSTAT KIT Perfoct for heat
recovery, solar systems, boller efficiency etc. Two sensors will operate
erelay when & ternp difference (sdustable) i detected. All components
and pch. £25 ref LOTS3

MAGNETIC RUBBER TAPE Seifadhasrve 10 metre reel. 6mm
wide perfect for all sorts of appicationsl £15 nef LOTBT

MAINS POWER SAVER UK made plug i untt. fitted insaconds,
<sn reduce your anergy consumphon by 15% Works with trages.
$0kdening wons, conventonal buibs ¢ic Max 2A rating £9 each ref
LOTT1, pack of 10 £69 ref LOTT2

YUASHA SEALED LEAD ACID Batisries. ex equipment but ok
bargain price just £5.99 each ref YA, 100 or mong £3.50 sach.
DC TC DC CONVERTERS

DRMS3 inpat 10-40vde output Sv 8A £15 DRM128 Input 17-4Dvde
output 12v 8A E£18 DRMI58 input 20-40vde outpun 15v 8A E48
DRMZ48 input 29-40vdc output 24v BA £12 DRS123 input 17-40vic
output 12v 3A £10 DRS1S3 mput 20-40wdc output 15v 3A £20
DRS243 Input 29-40v0C output 24 JA£8

HITACH! LM226X LCD SCREENS 270x150mm, standard 12
way connector, S40:200 cots, tec spec sheet. £15 each ref LM2
VARIABLE CAPACITORS Duat gang, S0:A3x45mm. reduction
goaring, unknown capactty but probably good quaity {military spec)
general purposa radio tunes. £9 ref VC1

ELECTRONIC FLASH PCB SmaH pcb fittea with components
Inciyding a fash tubs, Just connect 12vdc and & flashes. variable
spoed potentiomater. £8 ref FLST

THIEF PROOF PEN| Amazing rew ball pomt pen fitted with &
combination lock on the end that only you knowd £2.49 ref TP2
JUMBO BI COLOUR LEDS PCB with 15 fitted aiso 5 giant
seven segmant displays (55mm) £8 ref JUM1

HOME DECK CLEARANCE These units must be cleared!
lesds. & n infra red remote gwerty keybosrd and racenver, § standand
UHF modulator, 3 standard 120075 BT appreved moderr: and losds
of chips. capechons. diodes, resistors etc all for just £10 ref BAR33
6.8MW HELIUM NEON LASERS New untts, £65 ref LOT33
COINSLOT TOKENS You mey have 8 usa for these? mied bag
of 100 tokens E5 ref LOT20.

PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way 10 build & homa X-ray machine!
Efloctve device, Xy seaied assembees. Can be used for epenmental
purposes. Not @ oy or for minors! E64et Ref FAP1
TELEKINET!C ENHANCER PLANS mMystfy and amaze your
friends by creating motion with no known apparent means oF cause.
Lises no electrical or mechanical connecbons, no spacial gimmcks
Yot produces posiiive motion and effect Excellent fof science projects,
MagK: $hows, party demonsrabons or senous research 8 development
of this strange and amazing phychic phencmenon

Ed/set Ref FfTKET.

ELECTRONIC HYPNOSIS PLANS & DATA Ths data
shows several ways t0 put subects under your control. Included s a full
woluma reference text and severs! coRsrUCHON that when
assembhad can produce hghly effactive simuli. This matedst Mus? be
usad cautiousty, R is %0 use as entartainmant at partes eic only, by
those expenenced in its use. E15/sst Ref FIEEH2

GRAVITY GENERATCOR PLANS This unique plan
demonstrates § SIMDie SeCtiCal phenomena that produces an and-
gravity effect. You can actuaily buid 8 smail mock spaceship out of
simpie meteriais and without any viubis means- cause it o levitate
E1G/set Ref FIGRAA,

WORLDS SMALLEST TESLA COIULIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of
discharge, expeliment with extracrdinary HV effects, ‘Plasma inajar',
S EImo's fire, Corona, excedent science project of comversation
piece. {3/set Ref FABTCIAGS

COPPER VAPOUR LASER PLANS Produces 100mw of
wisible green light High cohsrency and Spactral QUaKty SImuiarto Argon
fasec but easier and less costly 10 buld yet Thr more efficient This
partcular design was deveioped ot the Atorme Energy Commmson of
NEGEV in israal €10/t Ref FIOL1,

VOICE SCRAMBLER PLANS Minature soixd state system
wms speech sound ito iIndecipherabie norse thal cannot be understood
without 8 second matching unit. Usaon telephone o preventthird party
fistening and bugging. £6/sat Ref FA/SY

PULSED TV JOKER PLANS Little hand held device utilises
putse techivques that will completsly disrupt TV picture and sound)
works on FM tool DISCRETION ADWVISED, £8/set Ref FITJS.
BODYHEAT TELESCOPE PLANS Highly directional kong
TANQe deMCe UEes necent technoiogy to detect the presence of Inang
bodies. warm and hot spots, heat leaks etc. Intended for securty, law
enforosment, resaarch and cevelopment etc Excelient sacurty devics
of very interesting science project (i/set Re! F/BHTY.
BURNING, CUTTING CO2 LASER PLANS Proects an
Invisibie bearn of heat capabie of buming and mefting materals over 3
considerable distance Thesiaser s 6ne of the mostefficient, Comvering
10% nput power into usahy! UL NOt only i this device 8 workhorse
0 welding. cLting and heat processing matenats bt B s also 8 likety
candidate a5 an effectve directed enengy Deam weapon against
missdes, ArcAN ground-Io-ground, #tC. Particte Deams May very weil
utiize 8 faser of thrs type 1D biast a channs! i the atrmospherefor a high
energy stream of neutrons of other perticies The divice s sasily
applicable to burning and etching wood, CUMNG. DIFDCS, textiles it
£t2set Ref FACT.

MYSTERY ANT( GRAVITY DEVICE PLANS Uses simple
concept. Obsects float in air and move to the touch. Defies gravity,
amazing g, COMVeryanon pace, Magic trick of SCince project. £6/set
Ref FIANTIK

FRUIT POWERED CLOCK Just add a fresh orange. tomato
banana or any other frurt plug in the probes and the clock workes! £9 95
ref SC154

DYNAMO PLASHLIOMT interesting conceqt, no battenes neeced
Just squeeze the tngger for instant ight epparently even warks under
water i a0 emergency atthough we haven't tned # yet! £6 99 ref SC152
ULTRASONIC BLASTER PLANS Laborstory source of Sonic
shock waves Blow holes in matal. produce ‘ookS steam. gtomize
Hquides. Many cieaning uses for PC boards, jewliery, coins, smati parts
et {65et Ref FAULBA.

ULTRA HIGH GAIN AMP/STETHOSCOPIC MIKE/
SOUND

AND VIBRATION DETECTOR PLANS Unrasenstrve aevice
enabies one to hear 8 whole new worild of Sounds. Listen through walls,
wAndows, Haors #iC. Many applications shown, from law enforcement.
nature istening. medical heartbeat. to machanical devices. E&iset Ref
FHGAT

WOLVERHAMPTON ELECTRONICS
STORE NOW OPEN IN
WORCESTER ST TEL 01902 22039

ANT! DOG FORCE FIELD PLANS Highly sftectve circut
procuces tme vanable puises of accousticat energy thal dogs cannot
tolerate L6/l Ref FIDOG2

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
to hear sounds from a premises wehout gsining access. £12/set Ref F/
LLISTY

LASER LIGHT SHOW PLANS Do it yourself plans show throe
methods €6 Ref FALLSY

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handhedd, has targe mansducer and battery capecity with external
comrols £&/set Rel F/PSP4

INFINITY TRANSMITTER PLANS Teiephone line prabber!
room monttor. The uiimate in home/office securty and safety! simpia
%0 usel Call yous home or office phone, push 3 sacret tone O yoUT
talephone to access either A) On premises sound and voloss o 8)
Exising conversanon with break-in CApabiity %r emer gency messages.
£7 Ret FAELEGRAB

BUG DETECTOR PLANS s that someone gemng the goods on
you? Easy to construct cevice locates any hidden source of radio
energy! Sniffs out and Ainds bugs and other tourtes of bothersome
mnterferance. Detects low, high and UHF frequencies £5/xat Rel F/
BO1

ELECTROMAGNETIC GUN PLANS Projacts 8 metal obyect
@ consiterable distance-requires adult supervision £5 ref FIEML2.
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! (5/set Ref FIEMAL.

PARABOLIC DISH MICROPHONE PLANS Listen I distant
sounds and voICes, cpen wandows, sound sources in herd to get or
hostils premises Lisas sateilite techikiogy 10 gather dIEANT Sounds
and focus them 0 Our Utra sensitive etectionics. Plans aiso show an
optional witetens Hink System £8/set ref FIPMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VDC CUTPUT GENERATOR PLANS
Operates on 9-12wde, many possible experments. £10 Rel FAHVM?/
TCLA.

MEGA LED DISPLAYS PCB fittad with § seven segment dspiays
each measunng 55 x 38mm. E£5 ref LEDS

MOD TRANSMITTING VALVES BJ480E £80 ref LOT142
SWITCHED MODE PSUI'S 244 wett +532A +126A, .5 02A, -
1202A. There 15 aiso an opbonsl 3.3 254 il svarlable 120/240v ¥
P. Cased, 175x90x145mm, IEC ittt Suttable for PC use (6 didrve
connectors 1 mboand) £15 ref LOT135

HYDROGEN FUEL CELL PLANS Thers is @ lot of imevest in
using Hyrogen as the fuel of the future, Hydrogen i§ sasy to produce
USing Chemical and Surpius sotsr wectnefty, R % aiso easy
1o store with liitte of no joss Hyrogen fuel celts are designed D store
hydrogen and wesght for weight wall hokd twice s much energy as @ full
petrol tank. Our plans give you loads of informaton on Hyrogen
production. siirage afwd practosl Dlans to buskd your own Hydrogen fusl
cell! you will nead access 1D 8 well equiped workshop flor thrs but full
construchon details and drawangs ame included Ful cell pians £9rel HY1
VIDEO PROCESSOR UNITS?/6v 10AH BATTS/24V 8A
TX Nt too sure what the function of thesa units Is bt they certainly
make good sinppers| Measures 3BOXI20X120mm, on the from are
controls for sCAR speed, scan delay, Scan Mode, ads of conmechons
on the rear, Inside 2x Bv 10AH ssaled lead acid betts, peb's and @ A7
24v torosdial ransformer {mains in). sold as seen, May have 608 oF two
browaen knots eic due to poor storage. £15.95 el VP2

RETRON NIGHT SIGHT Recognition of 8 standing man at 300m
in 14 moonkght hefmabcelly sealed, runs O 2 AA battenes, 80mm
F 1.5 lerfs, 20mw nfrared laser included £325 ref RETRON

MAKE YOUR CWN CHEWING GUM KIT Everything you neect
10 ks real Chawing gum, even the bowl &nd tree sap from the Sapoditla
tree £7.99 raf SC100

MINI FM TRANSMITTER KIT Very high gain preamp. suppised
comphate with FET siectret microphone. ODesigned to cover 88-108 Mhz
bR easidy changed to cover 63-130 Mhz. Wofks with 8 commen Sv
(PP3) pattery O0.2W RF. £9 Ref 1001,

330V POWER SUPPLY KIT Vanasble, stabilized powsr supply
for tab use Shom circur peotecing. suitabie for profesional or amateur
use 24v IA transforTer is needed 10 Compiete the it £14 Ref 1007
1 WATT FM TRANSMITTER KIT Supphed with piezo electic
mic. 8-30vdc. Al 25-30v you will get nearty 2 watts| £15 ref 1008
FM/AM SCANNER KIT Well not quete, you hitve I0 tum the knob
your seif but you will hear things on this radio that you would ngt hear on
an ordinary radic (even TV) Covers 50-180mhz on both AM and FM
Builtin S watt ampiffier, Inc speaker. £18 ref 1013

3 CHANNEL SOUND TO LIGHT KIT wirsless system. mans
nperated, saparste sensihvity acjustment for sach channel 1,200 w

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 SQT. (ESTABLISHED 50 YEARS).
IMAIL ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT.

OVERSEAS ORDERS AT COST PLUS £3.50
(ACCESS, VISA, SWITCH, AMERICAN EXPRESS)

'phone orders : 01273 203500
FAX 01273 323477
E-mail buli@pavilion.co.uk

power handling. microphans inciuded £17 Ref 1014,

4 WATT FM TRANSMITTER KIT Smalt but powerfui FM
ansmitter, 3RF stages, microphone and audic preamp included £24
Rel 1028

STROBE LIGHT KIT Adjustable from 1-60 hz (8 ot faster than
conventional strobes). Mains operatea £17 Ref 1037,
COMBINATION LOGK KIT 9 key, programmabie, compiets with
keypad, will switch 2A mains. Sv do operation £13 ref 1114,
PHONE BUG DETECTOR KIT This device will wam you
somebody is eavesdropping on your line. £9 ref 1130,

ROBOT VOICE KIT maresting circuft that drstorts your voice!
adjustable, answer the phone with a different voios! 12vac £9 ref 1131
TELEPHONE BUG KIT Smal bug powered by the ‘phone fine,
Starts ransmiting as $oon &5 the phone 15 prcked up! £12 Ret 1135
3 CHANNEL LIGHT CHASER KIT 800 watts per channel.
speed and directon controlssupplied with 12 LEDS (you can it trecs
mswad to make kit mains. not supplied) 8-12vac £17 ref 1028,

12V FLOURESCENT LAMP DRIVER KIT Light up 4 foot
Abes from your car battery! v 28 transformer© also required £8 ref
1068,

HELPING HANDS Perfect for those fiddly jobs tat need six
hands, § balt and socket joints, magnifier. £7.99 ref YOSTA

VOX SWITCH KIT Sound actvated swich idesl for making
DugEIng tape recorders e, adjusiabie sensitmty. £10 ref 1073,
PREAMP MIXER KIT 3 input mono mixer, sep bass and lrable
comrots plus indnaduat level controls, 18vac, 1 sens 100mA. £15
ref 1052

SOUND EFFECTS GENERATOR KIT Produces sounds
ranging from bard chips to sirens. Complete with speaker, add sound
effects to your prosects for just £8 mt 1045,

15 WATT FM TRANSMITTER (BUILT) 4 s%ge high power,
preamp required 12-18vdc, can use ground plane, yagi of cpen dipoks:
£69 raf 1021,

HUMIDITY METER KIT Builcs into a precision LCD humiciy
meter, 9 ¢ design, peb, lod drsplay and all components included. £29
PC TIMER KIT Four channel output controlied by your PG, wil
switch Righ cuTent mairs with reiays (supphed) Softwane suppied so
you can program the Channets D do what you want whernever you went
Minimum system configeration m 288, VGA, 4. 1,640k, senal port, herdg
drtve with min 100k fres. £24 58

MAGNETIC MARBLES They have bsen around for a number of
YSars but st give nsa to cunasty and amazement. A pick of 12 s just
£3.99 ref GUR20

NICKEL PLATING KIT Proffesional eleczopiating ke that will
ransform rusting pacs o shaowweost In 3 hours! Wil plate onto
Steel. ifon, bronze. gunmetal, copper, welded. sibver soldered o brazed
jonts. Kit includes enough to plats 1,000 5q inches. You will aiso need
8 12v supply, 2 container and 2 12v ight buite £45 ref NIK39
Minature adjustable timers, 4 pole c/o output 3A 240y,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY24053, 240v adjustable from 0-5 secs, £4.89
HY24060m, 240v adjustable from 0-60 mins. £6.99
BUGGING TAPE RECORDER Small vorce actvated recorder,
uses micio cassette completa with hesdphones. £28.99 ref MARZHP1,
POWER SUPPLY fully casec with mains snd o/p lesds 17v DC
900mA output Sargain price £5.99 ref MAGEPS

COMPOSITE VIDE D KIT. Converts composie wieo into sepa-
rate M sync, V sync. and video. 12v DC. £12.00 REF: MAGEP2.
FUTURE PC POWER SUPPLIES These are 205x135x60mm,
4 drive connectors 1 mother board connector. 150wett, 12v fan, iec
inlet and onjoff switch £12 Ref EF6.

VENUS FLY TRAP KIT Grow your own camaorus plant with this
simple kit £3 ref EF34

6°X12° AMORPHOUS SOLAR PANEL 12v 155310mm
130mA. Bargain price just £5.96 ea REF MAGGP12.

FIBRE OPTIC CABLE BUMPER PACK 10 metws for £4.99
ref MAGS5P13 ideal for expenmenteors! 30 m for £12 99 ref MAG13P1
ROCK LIGHTS Unusual things thesa, two pieces of rock that glow
whan rubbad thgether bolved 10 cause Nl 8 par Ref EF29

¥ by ' AMORPHOUS SOLAR PANELS 14.5v, 700mA 10
welly, pluminiym frame, scrow terminals, £55 ref MAGAS
ELECTRONIC ACCUPUNCTURE KIT Builds imoan siactronic
version instead of needies] pood D experiment with. £9 ref 7P30
SHOCKING COIL KIT 8uild ths iftthe battery opersted device intn
ol sorts of things, arso gets worms out of the groundt £9 ref TPI8,
HIGH POWER CATAPULTS Hinged arm brace for stabidy,
tempered stoel yoke, SUpar Strength late power bancs Deperture
speed of arnmuniion « M excess of 200 mies per hour| Renge of over
200 metres! £8.99 ref RD

COMPAQ POWER SUPPLIES WITH 12V DC FANS Ex
SQUIDITET PEUSE. §0Me 0K 5OMe NOL BUR worth & 1o the tan alonel
probably about 300 watt PC unt with IEC input £3.50 each ref CO1
BALLON MANUFACTURING KIT Brtsh made, smail biob
Diows into a large. longlasting baleon. hours of tunl £3 99 ' GVESER
908V 4A TRANSFORMERS, chassis mount £7 ref LOT19A
MEGA LED DISPLAYS Buiid your seff 8 clock or something with
these mega 7 seg dispiays S5mm high, 38mm wide Sona peb for just
£4.99 ref LOT1S or a bumper peck of 50 displays for just £29 rel
LOT17.

SOLID STATE RELAYS

CMP-DC-200P 3-32wi¢ operation, 0-200wdc, 1A £2.50
SMT200003 3-24vdc operation, 28-280vac 3A £4.50

FREE COLOUR CATALOGUE
WITH EVERY ORDER

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK_LINE 0802 660335




ala .. “

PART PRICE | PART PRICE | PART PRICE | PART PRICE TIME LAG {20mm) QUICK BLOW (20mm)
BU105 80P | BU408D 75P | BUT18AF 80P | MJ15024 _ 400P | [CURRENT RATING | ORDER CODE___ PRICE ORDER CODE PRICE
BU108 100P | BU40S 85p | BUT3OV  1700P | MJ1s025  700P | [10OmA FUSE36 75P FUSE37 60P
BU109 80P | BU426A 70p | BUTS6A 100P | MUE13004  100P | |160mA FUSEO1 75P FUSE17 60P
BU110 90P | BUSOBDF  120P | IRF450 650F | MOE13005  BOP | |250mA FUSEO2 75P FUSE18 60P
BU1IM 100P | BUSOBAPH aop | IRF520 150P | voE13g07  1oop | |318MA FUSE 03 75P FUSE19 60P
BU124 60P | BUSOBAF gsp | IRF530 300P | \iE13009  100P 400mA FUSEQ4 5P FUSE20 60P
BU125 100P | BUSOBAPH gop | IRF540 300P 500mA FUSEGS 75P FUSE21 60F
BU126 65P | BUson r 1 IRF810 1s0p | MUE15028  200P | j630mA FUSEO6 75P FUSE22 80P
BU133 125 | BUoeD:  1iep | IRF630 150p | MUET5029  200P ||BOOmA FUSEQ7 80P FUSE23 60P
BUIST  150P | pusebr  foop | IRFSAD  400p | MIEISO30  250P IR FUSE0o %o FUSEZs Sop
BU180 100P | gUsogy ~ 110p | IRF730 175p | MIE15031  400P Q- o 3 &
oP 1.6A FUSE10 &0P FUSE26 60P
Bu1s4 0P | pusogyr  1p0p [ IRF740 400P | MJE18004  125P {0 FUSET) 50, FUSE27 60P
BU204 65P | Biiaot 700 | 1AF820 150P | OC28 350P ||z 5a FUSE 12 0P FUSE28 60P
BU205 70P | Buaoe 7o0p | IRFB30 225p | OC28 250P ||a.15a FUSE13 55p FUSE29 50P
BU206 100P | prians cop | 1RF40 200F | OC35 3s0P |4 FUSE14 55p FUSE30 50P
BU207 1B0P | Blocoea 1aop | 1AF9530 400P | Oc3s o50p | |5~ FUSE15 s0P FUSE31 50P
BU208 70P | BisEosaar 130p | IRF9540 0P | s2000as  175P | [83A FUSET6 60P FUSE32 50P
BU208A 75P | piseosn | vaop | IRF9810 200 | so000AF  175P
BU20BAT  200P | phidleeL  1O0R | IRF9B20 225P | 520554 175P CERAMIC PLUG TOP
BU208D 130P IRF9630 325p
8U209 gop | BUZS20AF  225P | prgsag  azsp | S20S5AF - 200P
A P | GUzsooDF 225 | imesy  anen | 2naos3 18p CURRENT RATING gaogn CODE_|  PRICE
BU226 120p | BU2525AF  325P |jppcqy  agop | 2N3054 40p - <o v
BU312 goP | BUH31S 200P | MJ2501 100p | 2N3055 38P A s
BU325 55p | BUH515 200P | mJz955 55p | 2N3055H 50P 13A FUSE35 100P
BU3264 75p | BUH517 275P | MJ15003 250P | 2N3440 45P
BU406 gop | BUHT1S 425P | MU15004 00P | 2N3441 175P 20mm CERAMIC TIME LAG 32mm CERAMIC SLOW BLOW
BLI40SD 85P | BUT1AF 55P | MJ15015  250P | 2N3442 85P
BU407 ssp | BUTI2 80P | MJ15016  350P | 2NS7TY gsp | [cumrenT RaTING | ORDER r Pruce | |cnmem"'_nmue ORDER ][ PRICE
BU4O7D 75p | BUT13 0P | MH5022  250P | onaTTR S0P CODE CODE
BU408 80P | BUT18 BOP | MJ15023 4G0P | aNa7T3 100P 84 FUSE44 185P
6.3A FUSE3S s -] 104 FUSE4S 185P
8A FUSE39 100P 15A FUSE4€ 185P
SATELLITE PSU REPAIR KITS 0 rusew e | 200 FUSee  2top
Experience shows that 50% of all receiver power supplies ‘bounce’ unless the ;: m o=
cofrect precautionary measures are 'zaken when being serviced. A':dt of allhthed
‘ ! bl
;eh%clijrlrgr;régggrﬁgrtt:if supplied for the most popular models, which when fitte: 38mm CERAMIC TIME LAG
MAKE & MODELS ORDER CODE PRICE f::"m DI °“°‘:°°°E ! ::;gf
PACE PRD800, PRDI00 SATPSU1 850P FUSE
PACE $5900, 9200, 9010,9290, 8020, 9220 | SATPSU2 650P
AMg_}:RAB ggD51D. SRD520 SA}'SSUS 650P I ~ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES** ]
MSTR D500 A oP
':MSTH':D Snxg40 SRX345, SRX350 SATPng ggop NB. ALL FUSES ARE MADE IN THE UK AND FULLY MEET BS4265 & BS1362 SAFETY
PACE D100/150 g SATPSUB g2op | STANDARDS AND SHOULD NOT BE COMPARED WITH CHEAP IMPORTED TYPES.
C;Igg%ﬁl-gé.l. D2MAC gATPsw 650:;
P. 100 ATPSUS 730
SAEE mggz%;”%”"mo SATSPU sso SOLDERING ACCESORIES
A 5007100 ATPSU1 1230
FERGUSON SRD4 SATPSU1 a3sp | ANTEX SOLDERING IRONS
ECHOSTAR SR5500 SATPSU12 1735P DESCRIPTION CODE PRICE
ECHOSTAR 6500/7700/8700 SARPSU13 3125P 25 WATT 240 VAC (XS25W 240V) S101 900P
hAAl;ASTRgl(JSSHDGOO) g:;;gmg 3-}32? 15 WATT 240 VAC (XS 15W 240V) s102 900P
MTE urensen WATT S MEN 4
AMSTRAD SRD700/SRA50/SRX100/302 B AT iRy che B
SRX501/502/1002/2001/SRD2000 SAT250 | SATPSU16 730P P
TODE TRA = SOLDERING STAND & SPONGES
R, : RANSFORME { DESCRIPTION CODE___PRICE
v JE; PACES000 PRICE 800p SOLDERING STAND (MADE BY ANTEX) $108 350p
SPARE SPONGE S100 55p
SERVICE AIDS e
DESCRIPTION VOLUME CODE PRICE | [DESCRIPTION CODE PRICE
VIDEO HEAD CLEANER 75 ML SRl 750F | |18 SWG 500 GRAMMES S0 500P
gwﬁ% :Eétg&.gnen :‘292 ”t g;g‘g 3?8;, 20 SWG 500 GRAMMES Sit 650P
§.‘i’,’§8~‘é’gmg hhossig gg i mg 20 SWG 500 GRAMMES Si12 700P
200 ML 0 210
FREEZE IT 170 ML P04 300p | DESOLDERING AIDS
FREEZE IT 400 ML SP16 600P ||DESCRIPTION CODE _ PRICE
o i ont e | o ki
SOLDER MOP 1.2mm x 10 METRE SHa 400P
ARRCISMEE ey 3 il 2207 | |DESOLDERING PUMP Sl05  320P
AERO DUSTER 400 ML sp17 $50p SPARE NOZZLE S Sios _60P |
PLASTIC S 200 ML SP09 50P ——————— 1
GLASS CLEANER 250 ML SP10 160P 8 way PREPROGRAMMED 8 way PREPROGRAMMED
E%El%NLESHeo g% mt g;;g fggg Universal remote Control Universal remole Control
ADHESIVE 120 400 ML SP19 1g0P | A single remote control to operate The Optimum 8 way universal emote control
LABEL REMOVER 130 200 ML sP20 240F | Telewisions, Videos and Satellite R TR s erton s
'?SSLE”Z?LI‘SOON GREASE ggo(’s'::'iAMMES 2:311 g;gg F Eceilvers. Plus Aau’("ary Opﬂ(??f“ Satellite Receivers. Plus Auxiléty Options!|
TUBE SILICON SEALANT WHITE 75ML ) 2s0p | » Replaces up to 8 remotes with one | +'pre-programmed with learning capabilty
TUBE SILICON SEALANT CLEAR 75 ML Sp23 280p | - Simple 4 digit setup routine * Replaces up o B remotes with one
TUBE HEAT SINK COMPOUND 25 GRAMMES SP12 150p | . Gontrols 1000°s of models ; Jog/Shutile thumd control
DRIVE CLEANER 200ML SP24 1 * Teletext functions with Fastext - lluminated key pad
SCREEN CLEANER 200 ML Sp25 150P | * Clear (large key) layout - Clear key layout
COMPUTER CARE KIT SP26 2100P | * Code Search Faciiity . Easy access secondary keypad
ANTI STATIC FOAM CLEANER 400 ML Sp2s 175p | - Styii Teletext & Fast toxt function.
AIR DUSTER 400 ML 5P29 gsab |2 Slvish afit cemy o gpgate : Stylish and easy to operate
Replace broken or lost remotes * Replace broken of lost remates
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL * Onginal Remote not required . gmaj R:‘mole n?b ;(e(gil;e;‘l
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKAGE WiLL BE reefone Helpline hi
CHARGED AS FOLLOWS: 300p FOR 5 CANS  450p FOR MORE THAN 5 CANS [(Order code: 8 WAY _Price: 1450P + VAT (|5 oot G prica: 21008 2 VAT)

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE

g £ ) L A [ ] HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
P O POP 0 R A - Please send £1 P&P and VAT at 17.5%. Gowt, Colleges, etc.

Orders accepted. Piease allow 7 days for delivery. Prices quoted are subject

d : - JU ANU A9 OHB to stock avallability and may be changed without notice.
elephone: 0181-900 4 Fa 0181-903 b 6 TV and video parts sotd are replacement parts.
OP ond 0 d Access & Visa Card accepted

9.00-5.30 3 00-2 00 WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
0 3 SERIES. PLEASE RING US FOR FURTHER INFORMATION.




The Giants and the

INVADERS

The danger to human health posed by massive power transmission lines has
already attracted debate, but the real peril may be invisible enemies - natural
radon gas, and tiny particles concentrated in strong electric fields. Douglas
Clarkson investigates the research so far.

he balance of safety in society has a historical

perspective. Safety cannot be introduced until risk

is demonstrated. The understanding of

contaminated water supplies revealed the way

cholera was spread, but also led to schemes for
safe piped water. In respect of electric and magnetic fields,
present safety guidelines indicate that general levels of present
public and occupational exposure are believed to be
adequately safe.

Groups such as the National Radiological Protection Board
(NRPB) have issued reports reflecting the current consensus of
research into the safety aspect of electromagnetic fields. The
initial report published in 1992, with supplementary updates in
1994, and has emphasised the need to follow up with more
research - but the emphasis is on a vast swath of research
indicating no link between electromagnetic radiation and
cancer. The initial Doll report of 1992 has, in fact, 436
references.

It could be, however, that the potential risk from
electromagnetic fields is multifaceted. Several factors which, in
isolation, exhibit low or negligible levels of risk may act to
present a significantty higher risk when their effects are
combined. This is one suggested train of thought from
Professor Henshaw of Bristol University, and will be a main
theme of this article.

Human society has what we might call a careless
relationship with risks. It will seek to research to the nth degree
for a possible risk link with factor x in society, but live

Table 1: Definitions of electromagnetic fields up to
top of the microwave range of frequencies

comparatively comfortably with several thousand deaths per
year in the form of road accldents, household accidents,
accidental and self-inflicted medical poisonings, pneumonia ...
and so on. It Is also hesitant to take seriously a considerable
body of evidence of the risks of radon gas - present in the
environment as a ‘natural’ radioactive element. In fact an in
depth look at radon - how it enters the human body and how
this can possibly be influenced by electric fields - is a key part
of this article.

A range of terms is used for electroragnetic fields. Table 1
summarises the main definitions.

The area with a high profile at present is the Extremely Low
Frequency area between 300 Hz, and 30 Hz - the 50 Hz and
60 Hz of malns power transmission. Also, the area of mobile
phones in the UHF band is attracting increasing interest on
account of the very rapid increase in‘use and the
correspondingly rapidly rising exposure to it.

Before introducing details of how safe man-made forms of
pollution such as overhead power lines actually are, it is
appropriate to fook at an ever-present natural agent which
carries a known and entirely measurable level of risk.

Living with radon

Although radon-222 has been well known for several decades
in relation to its presence in the domestic and workplace
environment, the absolute level of risk from all mechanisms of
interaction has not yet been exactly quantified, though it is
known to be a significant risk to the population at large.
Scientific interest in Sweden during the 1850s was only taken
up more generally in other countries during the 1980s.

The risk to people from exposure to radon is giving rise to
increased anxiety, with active programmes to reduce the
exposure of vulnerable households. This problem is largely
caused by the leakage of radon from rocks such as granite into
homes built above the bedrock, where the gas is inhaled so
that alpha particles are emitted in the lungs.

Figure 1 indicates the decay chaln of radon-222, This gas,
being a noble gas in the same series as argon and krypton, is
chemically unreactive. It has a half life of 3.82 days, so that
significant amounts of the gas can migrate from the deeper
layers of the earth. When mixed with the atmosphere, levels
are generally low, but in enclosed spaces levels can rise above
the action leve! of 200 Ba/m3. (1 Bequerel is the rate of one
disintegration per second.)
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Figure 1; Decay &hain of Radon-222. {Countesy NRPB)

Table 2 summarises the sources of exposure of the UK
population to ionising radiation. Within this analysis, some 15
percent is man-made, and 85 percent is of natural origin.
This table confirms that - on average - the most likely form
of radiation exposure to the general public wilt be from
radon-222.

Tabie 2;: Summary of sources of radiation exposure
to the UK population. (Courtesy NRPB)

~ Source % of Total . Origin

: Radon gas (from ground) __J 50 natural
Gamma rays 14 natural
{from ground and buildings) ‘
| Food and drink 415 natural
COSI'nlC rays (A wn e s | natural :
Medical {mainly X-rays) 14 atiicial |
Occupational 03 | artifiat
| Fallot 02 | artificial
Products less than 0.1 | artificial
Nuclear duschafges less than 0.1 ~— amﬂmd

Table 3: Summary of UK Radon testing (Courtesy NRPB}

Country  No.of tests Average -
England | 260,000 21 22,000
Scofland | 3,900 1186 120
Wales 5,200 120 220 :
| N.lIreland | 11,000 e 330 "k
|
| Total UK L2?36,'0100 20 22800

-

i

RADON GONCENTRATION
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Figure 2: Variability of Radon-222 in the environment

{Courtesy NRPB})

Radon in the UK

Domestic radon surveys in the UK now provide a useful picture
of radon levels in the UK. An initial set of 2000 homes - one for
every postcode - was published in 1988. Additional data from
targeted areas Increased this total to 15,000 by the beginning
of 1890. By the end of 1996, over 300,000 UK houses had
been tested, with summary data indicated in table 3.

Table 3: It is estimated that there are as many as100,000
nomes in the UK at levels above the 200 Bg/m3 action level.
Radon detectors use polyaliyl diglycal carbonate (Trademark
CR-39). This material is also used as an optical plastic for
spectacle lenses.

The average level of radon outdoors is around four Ba/m3 -
s0 it makes sense to get plenty of fresh air. As a specific agent
In the atmosphere. there is a consigerable variabifity in its
appearance with season and time of day. Levels vary
considerably, while mechanisms include atmospheric pressure,
temperature, wind speed and house ventilation. Measuring for
a day or even a week could give uncharacteristic results as
indicated in figure 2.

Relative risks of radon

In studies of workers with known high levels of industnal
exposure, principally miners exposed to radon-222, from a
total population of 62,000 an observed total of 2600 deaths
were recorded from lung cancer compared with an expected
total of 750. Such studies confirm radon as the causative
agent, and with figures indicating statistically significant values
for exposure less than that corresponding to lifetime exposure
at the UK action level of 200 Bg/m3.

Figure 3 summarises how the NRPB has estimated the risk
of lung cancer from lifetime exposure to radon in the home.
The barometer of risk relates, in this example, to accidental
death in the home of 7 in 1000. At the action level of 200
Ba/ma3 for lifetime exposure, an individual would be four times
more likely to die from lung cancer induced by radon than from
a household accident.

The Department of Health COMPARE 4th Report indicated that
as much as 14 percent of childhood leukaemia can be attributed
to natural background alpha particle radiation, with S percent
derived from radon at an assumed exposure of 20 Ba/m3, and 9
percent from other alpha particle emitters, principally Po-218,
which is itself a daughter product of radon. 1t is surprising that
such statistics are not more widely circulated to the public.

Previously it had been thought that the mechanism of
exposure to radon did not involve any dose to red bone
marrow or to the foetus. It has only been through a
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Figure 3 : Estimation by NRPB of relative risk of exposure to

Radon at varying exposure levels. (Courtesy NRPB)
reassessment of dose mechanisms involving fat cells in red
bone marrow that the link with radon has been highlighted.

Table 4: Indicates the present range of estimates for
dose to the bone marrow for inhalation of radon in the

air in the UK for an average concentration of 20
Bq/ms(Courtesy NRPB)

Allen et al (1995) , 60 - 160

Reference ______Dose in micro Sv/year |
Peterman and Perkins (1988) 16

_ Richardson et al (1991) 90

-~ Harley and Robbins {1992) 26

Table 4: Present range of estimates for dose to the bone
marrow due to inhalation of atmospheric radon in the UK for
average concentration of 20 Bg/m3. The relative risk estimates
therefore range over an order of magnitude! {Courtesy NRPB)

The NRPB have already written to offer a free radon test to
households in areas of the UK which are most likely to have
high radon levels. There is also an indication that other
polluting agents in the environment could be subject to such
large variations. Monitoring of atmospheric pollution is much
maore expensive. While Radon can be measured using single
mass production detectors, measurements relating to pollution
are more difficult to establish, with the resuit that much smaller
sets of data are available.

Aerosol deposition in lungs

Over the years a significant amount of work has been undertaken
in order to understand the way in which aerosol-bound agents
such as radon-222 are deposited in the human body, with
principal attention directed to the lungs. While research has largely
related to the incidence of lung cancer in uranium mine workers
and assogciated industries, the mechanism of aerosol ingestion
would generally apply for a wide range of chemical poliutants and
microbiclogical agents.

One of the key aspects relates to aerosol size distribution. In
mine observations, particles are invariably silica based and less
than a micron across. Where diesel fumes are generated, particle
sizes can be around 200 nm. Domestic aerosols are typically 100
nm, atthough the size of such aeroscls may be reduced by
devices such as electric motors, open flames and electric heaters.
It is quite evident that little is generally known about the aerosol

species in many types of modern living erwironment. It is apparent,
however, that the nature of such aerosols plays a key part in
determining the rate of uptake of many environmental pollutants
that enter the body via the respiratory system or from contact with
the skin.

Cigarette smoke produces an aerosol diameter of about 300
nm. As such, it is assumed that the dangerous chemicals in such
particles originate at source from the tobacco smoke - a serious
enough problem. Little is known, however, about the potential of
such particles to interact with other chemical agents in the
environment.

Radon-222 initially exists as an atom of about 1 nanometer
diameter. The lone atom will tend to attract a cluster of water or
other molecules, depending on the local environment. These
particles are described as the 'unattached fraction’, and generally
tend to become attached to the local, ambient aerosol particles,
the characteristics of which are determined by prevaiing
atrnospheric conditions.

In very clean air conditions, where all the larger aeroso! particles
have largely been removed, the unattached fraction can be several
times higher. In conditicns of typical equilioriumn, it is the longer
lived Po-218 daughter product which exists in the unattached
fraction, with Po-214 only forming about 10% of this fraction.
There is generally increased uptake of aerosols at higher rates of
breathing.

Where this is associated with carcinogenesis of lung tissue,
studies of radon-derived tumour cells indicate that these cells
originate typically around 30 microns from the exposed surface.
This relates to the localisation of energy deposited in tissue from
the generation of an alpha particle on the trapped radon daughter
product. It is now known, however, that radon gas can also pass
into the red cells of the bone marrow and de damage there.

Aerosol particles of less than 200 nm tend to deposit due to
diffusional processes - it is their own independent velocity relative
to the air that makes them contact,surfaces. For larger sized
particles, they will tend to deposit due to impaction processes -
they physically collide with lung surfaces as they are propelled
along by moving air.

Electric fields revisited

The number of reports and papeérs that have been conducted on
the safety of electromagnetic fields is legion. The primary aspect of
investigation has been in relation to overhead power lines, and in
particular the influence of alternating magnetic field lines on the
human body. One of the basic problems with such investigations
was the absence of any clearly understood mechanism that would
give rise to any significant adverse effect in the pepulation. It was
almost as if, because there is no known causative mechanism, so
no definite cause can be detected.

While interest has conventionally been directed towards the
magnetic field effects of power line transmissions, therg has been
a re-examination recently of the effects of electric fields, primarily
to assess how they might interact with substances present in the
atmosphere.

The nature of fields

Figure 4 indicates typical values of electric fields for a range of high
voitage transmission lines which typically carry a pair of
transmission lines about the mid plane of such systems. The fields
rise until directly over a live conductor and then begin to fall off with
distance. While the magnetic field will vary with seasonal and daily
cument ioad, the electric field is essentially constant. The minimum
height of a high tension voltage line is 7.6 m at mid span.
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Figure 4: Typical values of electric field for a range of high
voltage transmission lines which typically carry a pair of

transmission lines about the mid plane of such systems,
(Courtesy NRPB)

The actual height of the cables above ground can, however, be
influenced by prevailing weather conditions or the icading of the
cables - as the temperature of the cables rises significantly, it will
cause the cabke to lengthen and sag. There may be some variation
in associated ground-level electric fields, depending on the amount
of sag.

In the domestic environment, electric fields ¢an be in the range
10 to 250 V/m with values in the range 1 to 10 V/m typical of
interior of modern houses. Higher field values could possibly be
established in the vicinity of sub stations where voltage leveis are
transformed down.

The Bristol Connection

It was, however, investigations camied out by a team of scientists at
Bristol University led by Professor Dennis Henshaw of the Physics
Department that has led to identifying one possible mechanism
linking exposure to electromagnetic fields and certain types of
cancer.

The researchers, however, are quite clear in identifying their
work as a pointer for much more extensive work, Their research as
such does not prove that power lines give rise to increased
incidence of cancer. The subject area is understandably a very
emotive one, but certainly one that now requires clarification
through new lines of research.

The new appreciation of a possibie link relates to the known
ability of electric fields to attract our old friends the aeroscl particles,
suspended in the atmosphere. The work at Bristol has largely been
related to demonstrating that electric fields can increase the
concentration of radon daughter nuclei. The increased localisation
of such nuciei can readily be measured by cbserving tracks left on
a specialist alpha particle sensitive material called TASTRAK.
Individual tracks are typically 30 microns in size and 15 microns in
width. The plastic is etched in hot concentrated sodium hydroxide
for around five hours to reveal the deposited tracks.

The new observations

It is now appreciated, however, that electric fields can increase the
density of aerosol particles, some of which could be radicactive.
Some experiments to verify this result are certainly elementary in
the extreme - in an initial experiment, the mains lead of a hair drier
was positioned over a sheet of TASTRAK material in an
environment with a radon background level of 200 B/m3 for six
days. The wires of the power connection were at mains voltage,
though no current was delivered (that is, the hair drying was

plugged in but not switched on). There was evidence in the
pattern captured by the TASTRACK material of build up on either
side of the cable, attracted, it appears, purely by the presence of a !
voitage.
This prompted a subsequent set of experiments in which a
single wire carrying a voltage of 240 V at 50 Hz was positioned
over TASTRAK material with no current flowing. Measurements
were made in seven separate domestic locations. One typical
observation indicated that uniform plateout {deposition of particles] ‘
distribution was observed on areas away from the wire, afthough
an increase by a factor of 3.6 was observed for plateout of Po- I
218 and 6.8 for Po-214. As controls, observations were made
with the wire either unconnected or grounded. These control
results indicated no increase in piatecut factors around the wire.
The mechanism is that aerosol particles containing potentially
radioactive particles are attracted to the wire by means of the
established atemating electric field. Magnetic effects are not
involved in this case. In the case of the alternating field, the aerosol
particles can be considered to move at the mains frequency, with
the smaller aerosol particies moving at the greatest amplitude.
In observations with apolied DC potentials, there is a very
significant increase when significant negative voitages, around -
100 V, are appled to a surface. This indicates that some particles
have a positive charge. Surfaces at a high positive potential will
tend to repel such particies, and indeed a reduced plateout
density is generally observed.
In modemn offices, static charges are easily acquired from
walking over nylon carpets, working with photocopiers and IT
equipment in general. Surface voltage can rise as high as 10 kv
and with kocal fieids exceeding 50 KV/m close to the face. Thus
high negative voltages could be anticipated as increasing
considerably the plateout rate of airbome Radon daughter '
products.
Such experiments, however, indicate factors which relate to
specific types of TASTRAK matenal. It is known that plateout .
density increases a great deal in the vicinity of a fingerprint on
TASTRAK material. This would indicate that the plateout
characteristics of human skin and associated tissues of the
airways and lungs could further increase plateout rates on those
surfaces. What polarity is the charge on your PC?

Explaining the effect: aerosols on the move
in the example in figure 5, a radon daughter product in an
aerosol particle has no charge. When placed in a uniform
glectric field the particle becomes polarised, but because the
field is uniform the particle experiences no net attraction. I,
however, the field is non-uniform, as is the case with the field
of a high voltage wire, then the particle will be alternately
polarised by the changing field but always experience a force
towards the direction of increasing field gradient. So in the
vicinity of the wire the particle will always feel an attractive
force as indicated in figure 5. Also when a stream of water is
passed along a conductor energised at 2 kV at 50 Hz, it is
attracted to the conductor as indicated in figure 6.

It is estimated that a particular ultra-fine particle would
experience an excess drift of 2 to 5 microns for an electric
field of 1 V/m - a field that would be induced in the vicinity of
a body cavity by an external field of 10 kV/m. This could have
a role in altering deposition patterns within the human body.
Where the ultra-fine fraction is exposed to high electric fields
of the order of 10 kV/m, aerosol particles could drift 2 to 5
cms in a half 50 Hz cycle. Direct fields can also act to
procduce significant movement of aerosol particles in ultra-fine
mode.

ELECTRONICS TODAY INTERNATIONAL




An DAUGHTER e AEROSOL
[ )
+ * +
—_—
S
Py
» 5
.++
- UNIFORM
+ FELD
+
+
+
+
4+ NONE
s UNIFORM
S + R
+
+
NONE
@ — UNIFORM
— FELD
Figure 5: Mechanism of attraction of polarised aerosol partictes
N a non-uniform electric field

Figure 6: Attraction of water to conductor energised at 2 kV at
50 Hz. (Courtesy Department of Physics, University of Bristol}

In connection with increased deposition due to alternating
E fields, the more commonty occurring so-called ‘attached
fraction’ is aerosols of mean particle size around 0.15 micron.
Only about 20% of these particles are actually retained in the
lungs. Because these particles are relatively heavy, the
presence of even high field strengths is uniikely to increase
their tendency for enhanced deposition in the lungs.

The remaining ‘ultra-fine fraction' is much more readily
absorbed. Although making up only around 10% of the
number of aerosol particles, almost all such particles are
retained in the human body, distributed between the tip of the
nose, nasal passages and lungs in general. it is possible that
the presence of aiternating electric fields could act to change
‘the relative distribution of where such particles are deposited.
This could tend to deposit particles sooner, before they
penetrate deep into the lungs.

The wide world of aerosols

The involvement of electric fields in the distribution and uptake of
environmental pollutants is an interesting development, which
focuses attention on much broader heatth risk issues. The
demonstration of the ability of alternating electric fields to cause
aerosol particles containing radon daughter products is in a way
using the high detectability of alpha particles to prove the effect.

The principle thus demonstrated is relevant to a broad
spectrum of problems relating to atmospheric pollution. For
instance, conditions of stagnant air polluted with chemical agents,
aerosol particles containing molecules of pollutants, plus radon
and its daughter products, may well be attracted to the wires of
the transmission lines.

In an increasing range of research, the nature and action of
atmospheric aerosols is seen as having key importance for their
associated effects. One group at the University of Lund in
Sweden, headed by Dr. Erik Swieticki, has developed a system
known as the tandem Differential Mobility Analyser. This system
(TDMA is used to measure the hydrascopic behaviour of
atmospheric aerosols. In atmospheric conditions of stable or
changing humidity, aerosols exhibit a range of growth behaviours.

Aerosols from the sea

Interest in aerosols comes form surprising directions. it is
recognised, for example, that the action of the wind on the sea
and the waves on the sea shore releases sea salt aerosols into the
atmosphere. These aerosols are considered to have an important
influence on the generation of the nucleation particles that cause
the formation of clouds. They may alse interact generally with
environmental pollutants in ways still to be determined.
Instruments to monitor aerose! production are currently in space
aboard satellites GOMF - (ERS-2) and AVHRR (NOAA).

It is a curious sight, when northerly gale force winds are
blowing, to stand on a high point of land on the North Wales coast
and observe a band of white mist as wind-blown spray advances
several miles inland. This is an exampie of fintte distribution of
particles onto the land from the most radioactive sea in the world.

Aerosols - the unresearched

While extensive investigations have taken place into the unhappy
lot of the uranium miner, where there is a perceived risk of lung
cancer, surprisingly little work has been done on the distribution of
the type and size of aerosol particles in domestic environments.

Such work, however, does give a fair assessment of the
problems of estimating the actual dose that individuals receive
from exposure to radon in homes and workplaces. This is largely
determined by the pattem of aerosol distribution. However, there
are stil gaps in our knowledge of the nature of afteration of aerosol
behaviour by industrial poliution {including vehicle exhausts) and
also the nature of alteration of aerosol characteristics in the home
and workplace environments.

Could 1t be, for example, that so-called *sick building
syndrome’ could be influenced by the nature and type of aerosols
within such buitdings, and do they act as an agent for the uptake
of other pollutants? Also to be considered are the varisty of
poliutants that may be carmed, and their interactions when they
are absorbed in the lungs.

Of course, a collection of aerosol particles in the air must be
considered as a complex population which demonstrates at any
one time an equilitrium of states. A dynamic interchange of
components between surfaces would be expected, especially of
the unattached fraction, since this is more mobile. Also, the
superposition of electric fields with associated rapid movement of
such particles will tend ©© cause increased mixing of particles,
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since they will be travelling in the same direction (assuming
neutral charges) but at varying speeds depending on their mass.
Could power lines therefore act as a catalyst for enhancing the
production of a wider range of chemicais? If you stand under
high voltage lines during damp weather you can hear the crackie
and hiss of ozone being formed.

With vehicle pollution set to rise steadily over the next decade,
the already severe pollution in scme of our major cities has been
allowed to assume economic dominance over the health of the
people who live there. We clearly do not yet know enough about
how pollution could interact with powerline electric fields to take
the necessary action to minimise any ill effects.

Aerosols in climate change

It is just dawning on us how aerosols and the agents carried on
them can affect our health. The generation of aerosois by man-
made processes is now understood to have a significant impact
on global warming. It is known now that a sizable fraction of the
aerosols in the lower atmosphere are the result of human
activities. Research into global warming has triggered extensive
fundamental investigation of aerosols.

The persistent haze visible throughout the industnalised
regions of the world (and indeed in areas far from industry) is
mainly composed of sulphate and organic compounds, largely
derived from the combustion of fossil fuels, crganic gases and
vegetation. While coal combustion emissions have been
decreasing in the USA, coal-burning in the Northern hemisphere,
has increased over the last 100 years. Atthough the use of coal
has fallen in the UK, this has been more than offset by the rapid
industrialisation of developing countries such as China.

Aerosols can be considered to have a role both in the micro
and the macro climate. Aerosol particles can either reflect incident
sunlight or absorb it, creating pluses and minuses in relation to
global warming. The aerosol can also act as a site for subsequent
chemical reactions. Most important environmentally is perhaps
that of aerosols containing sulphur dioxide acting to deplete
stratospheric ozone. These aerosols are largely propelled to the
upper atmospheric by volcanic eruptions - thus, a cloud of
volcanic dust in the Philippines can become somecne's deeper
suntan in Hawaii - with alt that that implies.

The estimate for the cument increase in absorbed energy from
the sun due to greenhouse gases corresponds to a net increase
of 2.5 watts/square metre. The net effect of man-made aerosols
from industrialisation is considered to correspond to a net loss of
-1.3 waltts/sguare metre, though the uncertainty of the latter
result is considerable. This estimation of global warming now
involves two opposing factors, each with their own limits of
uncertainty.

The greenhouse gas effects are always in operation, like extra
layers of insulation keeping the heat in Earth’s atmosphere. The
aerosol effect, however, only operates during daylight hours on
incoming solar radiation. There are, however, regional variations in
the distribution of such aerosols which in tum introduce regional
variations in the climate change modeis. Also, while such
aerosols may give the appearance of being helpful by reducing
global waming, fine aerosol particles, as we have seen,
endanger health and introduce damaging ecological effects.
Further polluting the air is not the answer to global warming.

Polonium-210 in children’s teeth

As described previously, Po-210 is an alpha particle emitter
daughter product of racon-222. Professor Henshaw's group has
recently identified this element as occuming in increased
concentrations in the vicinity of motorways, with increased

concentrations remaining detectable up to 10 km from the
motorways.

Being present in the environment, it is absorbed into the hurman
body and can be found in increased concentrations in children's
teeth. Po-210 is primarily a bone seeker and increased
concentration in teeth implies an increase throughout bone in
general with increased opportunity t¢ iradiate bone mamow.

The main attitude of the Bristol group is that Po-210 should be
regarded as a potential carcinogen released by motor vehicles into
the environment for uptake by the population.

In the light of suibsequent work on the possibility that electric
fieids concentrate aerosols, there is also the possibility that power
lines could increase the concentration of other particulate matter In
the area.

According to the Department of Health COMPARE 4th report,
some 9 percent of chidhood leukaemia is derived from natural
alpha particie emitters other than radon - principalty Po-210. In
relative terms, just how much additional Po-210 is being loaded
into the environment and exactly ‘what risk this presents is not clear.

Living below the lines

As figure 7 indicates, some modern housing developments have
been buitt undemeath high voltage lines. The electric field, however,
is more easily dealt with than the magnetic field. It is a curious fact,
for example, that trees are relativety good conductors and can
reduce the values of electric fields established by overhead power
lines as indicated in figure B. It is a reasonable assumption, also, to
assume that evergreen trees would provide a better ysar-round
protection than deciduous trees. | wonder what Powergen would
say to the planting of acres of Douglas Firs below 400 kV power
lines.

Perhaps, by a parallel, plants in homes and offices could also
modify or reduce electric fiekds. This is something that could readity
be measured. There is also the thought that when we go for a walk
in a forest, we are in intimate contact with a well-grounded
environment with low or very low electnc field gradients present -
except, of course, when there is a thunderstorm hovening nearby.

Figure 7: In the crowded modern world, homes are often near
to overhead powerlines
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THERE IS ONE DANGER YOU CAN'T SEE, HEAR,
SMELL OR FEEL- TS RADIATION. THERE ARE OVER
10,000 SHIPMENTS OF RADIQACTIVE MATERIAL IN
THE UK EVERY YEAR BY ROAD AND RAIL! WOULD
ANYBODY TELL YOU OF A RADIATION LEAK?
NEW GEIGER COUNTER IN STOCK Hand heid unt with
LCDscreen, autoranging, iow battary alam, audibke 'chei autput New
and guaranteed £129 ret GE1
RUSSIAN BOROCER GUARD BINOCULARS £1799
Probably the best tinocutars in the worid! fing for colour brochure,
RUSSIAN MULTIBAND WORLD COMMUNICATIONS
RECEIVER, Exceplional coverage of § wave bands, (S short, 1 LW,
1P, 1MW) intemal ferte and extemal telescopic aenals, maina/
battery. £45 rel VEGA
NEW LASER POINTERS 4 5mw. 75 metra range, hand heid unit
funs on two AA battenes {supplied) 670nm £2§ ret DEC49
HOW TO PRODUCE 35 BOTTLES OF WHISKY FROM
A SACK OF POTATCES Comprenensive 270 page book
COovers ail akpects of $pIrk production from everyday matenals. Includes
construction detaits of simpie stiits etc £12 nef MS3
NEW HIGH POWER MINI BUG Wih a range of up to 800
metres and a 3 days use from a PP3 thrs s our top selling bug! iess
than 1" square and a 10m vooe pickup ange  £28 Ref LOTI02.
BUILD YOU OWN WINDFARM FROM SCRAP New
publication grves step by step guide 10 builkling wind generators and
propetions. Asmed with this pubbcation and a good local scrap yard
could make you sedf sufficient in esectnicyl £12 ref LOTSY
PC KEYBOARDS PS?2 connector, top quality suftable for all 286/
386/486 etc £10 ref PCXB. 10 for £66.
NEW LOW COST VEHICLE TRACKING TRANSMITTER
KIT £29 range 1 5-5 miles. 5,000 hous on AA batteries, transmits
nfo on car dection, left and nght turns, stant and stop information
« Works with any good FM radio. £29 ref LOT101a
HIGH SECURITY ELECTRIC DOOR LOCKS Complete
brand new Hafian lock and iatch assembiy with both Yale type lock (keys
nc) and 12v operated deadiock. £10 ref LOT99
“NEW HIGH POWER WIRELESS VIDEO AND AUDIO
BUG KIT 172 MILE RANGE Transmits vioeo and audio signals
from a minature CCTV camera (included) to any standard television]
Supplied with telescopic aenal £169
CCTV PAN AND TILT KITMotorize your CCTV camera with thwe
smple 12vdc kit 2 hermentically seated DC hnear servo motors Smm
threaded output 5 secs stop to stop, can be stopped any where, 10mm
travel, powerful. £12 ref LOT 125
GPS SATELUITE NAVIGATION SYSTEM Made by Garmin,
the GPS36 is hand heid, packet szed, 255¢, poshon, alttude, graphic
compass, map buiider, nitro filled. Bargein price just £179 ref GPS 1,
CCTV CAMERA MODULES 46X70X20mm. 30 grams. 12v
100mA. auto electrorwc shutter, 38mm F2 lens. CCIR, 512x492
pixeis, video outprst 1s 1v p-p {T5 ohm) Works directly into a scart of
Video Input on a tv or video IR sensitrve. £79,95 ref EF137.
IR LAMP KIT Suitable for the above camera, enables the camera
0 be used m total darkness! £6 ref EF138
INFRA RED POWERBEAM Handheid battery powsred lamp. 4
inch reflector, gives out powerful pure mfraned Ightl perfect for CCTV
use, nightsights etc. £29 ref PB1.
SUPER WIDEBAND RADAR DETECTOR Detects both
ractar and {aser , X K and KA bands. speed cameras, and all known
speed detectonsystems. 360 degree coverage, Tont & eanwineguides,

1.19Q.7"x4, 6 115 on sun visor or cash £149 ref

CHIEFTAN TANK DOUBLE LASERS
9 WATT+3 WATT+LASER OPTICS

Could be adapted for aser listener, long range communications etc

Doubie beam unis designed to it inthe gun bamel of 2 tank, esch unt
has two semi conductos iasers and motor drve unis for alignement. 7
mile range, No circult diagrams due to MOD. naw price £50 0007 us?
£199. Each unkt has two galfium Arsemde injection lasers, 1 X watt,
1 x3watt, 00nm wavelength, 28vac. 600N2 pulse frequency. Theunits
also comtan an electronic recetver o detect reflectea signats from
targets. £199 for one Ref LOT4,

EASY DIYPROFESSIONAL TWO WAY MIRROR KIT
Includes special adhesve film to make two way mirrons) up to 60"20"

(ptass not included) includes fll instructons. £12 red TW1.

NEW LOW PRICED COMPUTER/WORKSHOP/MI-FI
RCB UNITS Complete protection from fautty equipmert for
everybody! Inline unlt fits in standard |EC lead (extends & by 750mm),
fitted in less than 10 seconds, resetftest button, 10A rating. £8 99 each
ref LOTS. Or a pack of 10 at £49 90 red LOTE. If you want a box of 100
you can have one for £2501

TWO CHANNEL FULL FUNCTION B GRADE RADIO
CONTROLLED CARS From World famous manutacturer these
are returnes sothey wil need atterttion (usually physical damage) cheap
waay ofbuying TX and RX plus servosete for new projects etc. £12each
sokd as seen ref LOT2.

MAGNETIC CREDIT CARD READERS AND ENCODING
MANUAL €5 95 Cased with fyleads, designed to read standarg
credit cards! compiete with control elctronics PCB and manual
covering everything you could wart to knOw 8bout whats hicden i that
magnetic stnp on your card! pust £0 95 ref RAR3t

I FREE 10% g
i DISCOUNT VOUCHER 5

CUT OUT AND INCLUDE THIS
l CORNER WITH YOUR ORDER .
AND DEDUCT 10%
. FROM ALL THE ITEMS IN THIS
ADVERT!

; ETI
L----------

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuals that give you
information on setiing up diferent businesses. you pefuse these at
yOUr letsure using e text editor on your PC, Also inciuded = the
certificate enabling you to reproduce (and sell) the manuals as much as
you liket £14 ref EP7T4

RUSSIAN 900X MAGNIFICATION ZOOM MICROSCOPE
metal construction. buit iNkght. mirror etc. Russtan shimp farm), group
viewing screen, lots of accessones £29 ref ANAYLT

AA NICAD PACK Pack of 4 tagged AA nicads £2 99 ref BAR34
RUSSIAN NIGHTSIGHTS Model TZS4 with irfra rad fliuminator,
views up to 75 metres in full dakness in infrared moge, 150m range.
45mm lens. 13 degangle of view. focussing range 1.5m to infinity. 2 AA
battenes requirad. 950g weight £199 ref BARS1. 1 years waranty
LIQUID CRYSTAL DISPLAYS Bargaln prices,

16 character 2 line, 99x24mm £2 .99 ref SM1623A

20 character 2 line, 83x19mm £3.99 ref SM2024A

16 character 4 line, 62x25mm £5.99 ref SMC1540A
TAL-1, 110MM NEWTONIAN REFLECTOR TELESCOPE
Russian. Superd astronomical 'scope. everything you need for some
senous star gazing! up to 169 magnification. Send or fax for further
information. 20Kg, S85xA00%1850mm ref TAL-1, £249

YOUR HOME COULD BE SELF SUFFICENT IN
ELECTRICITY Comprehensive pians with loads of info on designing
systems, paneis, control electronics etc £7 ref PV

COLOUR CCTV
VIDEO CAMERAS,
BRAND NEW AND,
CASED, FROM £99.

PERFECT FOR SURVEILLANCE,
INTERNET,VIDEOCONFERENCING,
SECURITY, DOMESTIC VIDEO

Works with most modemn video's, TV's,
Composite monitors, video grabber cards etc
Pal, 1v P-P, composite, 78chm, 1/3* CCD, 4mm F2.8,
500x562, 12vde, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty,1 off price £119
ref XEF150, 10 or more £99 ea 100+ £89

MICRO RADIO It's iy, just V8™ thick, auta tunning, compilete with
headphones FM £3.99 ref EP35

25 SQUARE FOOT SOLAR ENERGY BANK KIT 100 8°x6”
Bv Amomphous 100mA panets. 100 dicoes, CONNeCtion details elc to
buikd & 25 square foot solar cell for just £99 ref EF112,

CONVERT YOUR TV INTO A VGA MONITOR FOR £25!
Corvetts a colour TV into a basc VGA screen. Compiete with buitt in
psu, lead and s/ware . Ideal for laptops or a cheap upgrade Suppied in
kit form for home assembly, SALE PRICE £25 REF SA34

*15 WATT FM TRANSMITTER Already aceemblod but some
RF knowledge wafl be usaful for setting up. Preamp req'd, 4 stage 8O-
108mhz, 12-18vdc, can use ground plane, yag) or dipole £69 ref 1021
*4 WATT FM TRANSMITTER KIT Small but powerful FN
transmitter lat. 3RF stages, mic & audio preamp included £24 ref 1028
YUASHA SEALED LEAD ACID BATTERIES 12v 154H at
£18 ref LOTB and beiow spec Bv 10AH at £5 a pair

ELECTRIC CAR WINDOW DE-CERS Comolete with cabie,
piug elc SALE PRICE JUST £4.99 REF SA28

AUTO SUNCHARGER 155x300mm sotar panel with diode and 3
medre lead fitted with a cigar plug. 12v 2watt. €12.99 REF AUG10P3.
SOLAR POWER LAB SPECIAL You get 2 896" 6v 130mA
celts, 4 LED's, wire, buzzer. swich + 1 retay of motor. B7.98 REF SA27
12V DC MOTOR SPEED CONTROL KIT Complete with PC8
etc. Upto 30A. A heat sink may be reguired £19.00 REF: MAG17
SOLAR NICAD CHARGERS 4 x AA size £5.39 ref 6P476, 2 x
C size £5.99 ref 6P477

MEGA POWER BINOCULARS Made by Helios, 20 x
magnfication, precaon ground tulty coated opbics, S0mm obyectves.
shock resstant caged prsms, case and neck strap £89 ref HPH1
GIANT HOT AIR BALLOON KIT Buiis a 4 5m circurnfrence,
fully funchoning balioon, can be launched with home made Dumer efc.
Reusabie (until you loose itl) £12.50 ref HAt

AIR RIFLES .22 As used by the Chinese army for training pupcses.
80 there s 3 lof about] £39.95 Ref EFT8 500 petlets £4 50 ref EFA0,
*NEW MEGA POWER VIDEOAND ALIDIO SENDER UNIT.
Transmits both audio and video signals from sither a video camera,
video recorder, TV of Computer efc to any standard TV set in 8 S00m
range! (tune TV to channei 31) 12v DC

op Price s £65 REF: MAG1S 12v psu s £5 extra REF; MAGSP2
*MINATURE RADIO TRANSCEIVERS A perr of walke talioes

BULL EL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 3QT. (ESTABLISHED 50 YEARS).

[MAIL ORDER TERMS: CASH, PO OR CHEQUE]

WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT,
OYERSEAS ORDERS AT COST PLUS £3.50

'phone orders: 61273 203500

(ACCESS,VISA, SWITCH, AMERICAN EXPRESS)
FAX 01273 323077

E-mail bulk@pavilion.co.uk

AL

with a range up to 2 kmin open country. Units measure 22x52x 155mm
Including cases and earp'ces. 2xPP3 req'd, £37.00 pr REF: MAGM
*FM TRANSMITTER KIT noused in a standard working 13A
adapted| the bug runs directly off the mains sa lasts forever! why pay
£7007 or pnce s £18 REF: EFS2 (iat) Transmits 1o a0y FM radio.
Buit and tested version now avariable of the above unft gt £45 ref
EXM34

"FM BUG BUILT AND TESTED superior design to kit. Supplied
to detectve agencies. 9v battery req'd. £14 REF. MAG14

GAT AIR PISTOL PACK Complete with pestot, darts and pellets
£14.95 Ref EF828 extra pefiets (500) £4 50 ref EFBQ

HEAT PUMPS These are mains operated air 1o air urvts that conarst
of & aluminium piate (cooling sKie} and a radiator (warming side)
connected together with a compressor, The plate f inserted into water
will freeze it Probably about 3-400 watts &0 could produce 1kw in aeal
condftions. £30 ref HP4

3 FOOT SOLAR PANEL Amorphous siicon, 3 x " housed in an
aluminium frame, 1v 700mA ouput £55 ret MAG4AS
SOLAR/WIND REGULATOR Prevents batteres from over
charging On reaching cagacity tha regulator diverts excess power into
heat avouding damage Max power s B0 watts £27,99 rel SYCA11-05
FANCY A FLUTTER? SEEN OUR NEW PUBLICATION?
Coversall aspects of horse and dog betting. systerns etc and gives you
2 bedting system that should make your betting far more profitatle! £6
2 copy ref BET+

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGSP 13 ideal for expenmenters! 30 m for £12 99 ref MAG13P1
4X28 TELESCOPIC SIGHTS Suttabie for alt air rifles, ground
lenses, good light gathering propertes. £24 95 ref Rf7.
GYROSCOPES Remember these? well we have found a company
that stit manufactures these popular scientic toys, perfect gift or for
educational use etc £8 ref EPTO

NICAD CHARGERS AND BATTERIES Standerd universal
mains opefated charper, takes 4 batts + 1 PP3, £10 ref POHID
Nicads- AA size (4 pack) £4 ref 4P44, C size {2 pack) £4 ref 4P73 O
sze (4 pack) £9 ref 9P12.

RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
with the Battery Wezard! Uses the latest putse wave charpe system to
charge all popuiar brands of ordinary battenes AAA AA C. D, four at
2 timel Led system shows when batteries are charged, automaticatty
rejects unsuitable ceils. compieta with mains adaptor. BS approved
Prce 1s £21.95 ref EP31.

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new muttivand 2000 radar detector can
prevent even the most responsible of drivers from ieing ther licence!
Adjustabie audible atarm with B flashing leds gves instant warming of
radar zones Detects X, K, and Xa bands. 3 mile range, “over the hilt
‘around bends’ snd rear trap faciiies mMicro size just 4. 2572 S 75,
Can pay for tsetf in just one dayl £89 ref EP3.

3" DISCS As used on oider Amstrad machines, Spectrum pisI's etc
£3 each ref BARAD0

STEREQ MICROSOPES BACK IN STOCK Russian, 20
complete with lenses, lghts, fiters el etc very comprehensve
microscope that woukd normalty be around the £700 mark our proe
. just (full money back guarantee) tuil detaits i cataiogue
SECOND GENERATION NIGHT SIGHTS FROM £748
RETRON Russian aight sight, 1.8x, infra red lamp, 10m-inf, standard
M42 lens, 1.1kg. £349 ref RET1

LOW COST CORDLESS MIC 500 range, 90 - 105mhz, 1150,
193 x 26 x 39mfn"Bv PP3 battery required £17 ref MAG15P1
HIPOWER SURVEILLANCE TELESCOPE Continuous 2oom
control from 20 times to an amazing 60 times magnfication. 80mm fulty
coated objective lens for maximum lght transmmsson, complete with
tripod festunng miero elevation control. £75 ref ZT1

JUMBO LED PACK 15 10mm bicolour leds. plus 5 giant (55mm)
seven segment displays all on a pcb £8 ref JUM 1. Pack of 30 55mm
seven seg drspiays on pebs s £15 ref LED4, pack of SO £31 ref LEDSO
12VDC 40MM FANS MADE BY PANAFLO, NEW £4. REF FAN12
HELP WANTED WITH MOTORS We have thousands to
clear at rock bottom prices! bumper pack of 20 motors (our chowe) is
just £18 951 Some of these witi be 5™ or maybe larger!

HELP WANTED WITH MULTI RAIL POWER
SUPPLIES Again we have thousands avaiable, most with fans
mostty cased. s0id as seen. conditicn may vary, some working some
not Pack of 10 £19.85

HELP WANTED WiTH TELEPHONE COIN BOXES
Need we say, thousands avaitablel these are uaits Jesgned to convert
an ordinary phone into a coinbox phone They have damaged cases but
the electronics and comsiols are ok Speech chip on the board talks to
you 5 You program it Pack of 10 s £19.95

HELP WANTED WiTH EXTERNAL MICRO TAPE
STREAMERS 10,000 in stock, space neededt brand new cased untts
with loads of interesting bits (motov, tape heads, PCB etc etc. Very
smart plastic case useful for projects etc. Pack of 20 s £19 95 ref MO2
HELP WANTED WITH YUASHA 12V 6.5AH SEALED
LEAD ACID BATTERIES About 10palers full ust nside warehouse
no 2| pack of 5 for just £18 95 also some below spec 6v 10aH at £19.95
for & pack of 8

Check out ourWERB SITE
full oolour interactive
19897 catalogue
/ Iwww.pavilion.cowk/bull-electrical

FREE COLOUR CATALOGUE
WITH EVERY ORDER

"SOME OF OUR PRODUCTS MAY SE UNLICENSABLE N THE UK

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0802 660335
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Figure 8: Reduction of electric fields by presence of trees

It should not be beyond the wit of town planners, architects,
builders and power utiity companies to come up with strategies
for minimising electric field values where it is not possible to avoid
routing overhead power lines through poputated areas.

Paostscript

The tentative findings of the Bristol group have been, not
surprisingly, strongly dismissed by the NRPB. It is interesting to
note, however, that the response was highly specific regarding the
inability of electric fields to influence significantly the uptake of
radon in homes.

Science, however, is all about measurement. The scientific
rmind should be capable of developing a system to mimic the
respiratory intake rate of radon; for example, by way of a fitter
system that smulates the respiratory cycle. Comparisons could
then be made of deposition rates of radon as a function of base
radon levels and values of electric field in the environment. Hey
presto - we have real science, not just the restaterment of an
opinion. .

Also, the Bristol group has not exclusively indicated radon and
its daughter products as the problem. There are numerous
poliutants in the modern industrial environment - ones indeed
beyond the remit of the NRPB to measure.

Mobile Phone Technology

The world is currentty undergoing a rapid expansion of mobile
phone technology. Already there have bean some specific
anxieties about the use of this equipment items, and research is
being undertaken to identify potential problems.

There appears to be a belief that base-station antennae present
no risk, because the broadcast levels are so low. More interest is
being directed at handsets, because they can concentrate radio
frequency energy over small areas of the human body.

Typically, analogue phones operate at around 900 MHz, and
digital phones between 1800 MHz and 2000 MHz. Based on
Planck's law, where the photon of radiation energy is given by the
product of Planck's constant and the frequency of the radiation,
the energy of a quantum of frequency 1000 MHz i 6.63 x
10(LITTLE HAT)-25 J - equivalent to around 4 micro electron volts.
Thus the energy of these quanta is considered too small to affect
chemical reactions in celis directly.

in the USA, a set of safety standards are in force for base
station anternae which refate to a plane wave power density of
1.2 mW/em?2 for PCS phones between 1800-2200 MHz, and
0.57 mW/cm?2 for cellular phones between 860-900 MHz. The
International Commissiort on Non-lonising Radiation Protection
(ICNIRP) provides similar but slightty more restrictive imits. (A level
of 1 mW/em2 is equivalent to 10 W/m2.)

The setting of “safe” [mits is essentially based on the
assumption that the biotogical effect of radio waves depends only
on the role of energy absorption, which is not considered to vary
significantly between 1 MHz and 10,000 MHz.

These limits were set by determining a threshold for
detectable thermal absorpticn effects and then introducing safety
margins for cccupational exposure, with further margins for
continuous exposure for the general public. This has resufted in
“safe” levels for the public being set at only a few per cent of
levels where potentially hazardous biological effects have actually
been observed. Thus, at ground level below a base station, a
power density of the order of 0.02 mw/cm2 may be produced,
though levels will typically be much less than this in practice.

Problems tend not to occur with isolated base stations, but
rather when they are located on rooftops where access is
required by maintenance staff for other activities. In some
circumstances this will lead to roofs being designated control
areas.

The interaction of the human body with electromagnstic fields
is complex. Between 3 MHz and 3 GHz a “body resonance”
region is established, where the nature of any exchange of energy
is Influenced by the retative geometry of the human body. For
example, energy is absorbed more efficiently by people when
their height is about half a wavelength of the incident radiiation.
For a tall person this would correspond to a frequency of around
80 MHz. At higher frequencies. however, resonances are more
local. The NRPB have developed a model to anticipate how, for
example, the head will resonate when presented with radiation
above 600 MHz. Simulations show that relative hot spots may be
presented in the area of the mid brain. These “hot spots”,
however, are only relative, and with reference to likely already low
levels of exposure - for exampie from mobile phones.

Several studies to re-assess the safety of mobile phones are
cumently being undertaken, with a major one within the EEC.
These studies are very much “work in progress”.

Officlal UK viewpolnt: electromagnetic field
safety

Studies of time-varying fields such as those developed under
powerlines indicate that values above 12 KV/m can typically be
sensed by the public, with some 5 percent being able to detect
much lower field values between 3 to 5 kV/m. This indicates the
variability of response in'individuals. As for mutagenic effects in
animal studies, no effect has been cbserved - even at field values
up to 20 kV/m. One theory that high values of electric fields can
suppress melatonin levels which may influence the immune
response has apparently not been validated.

At frequencies above 100 kHz the limitation to exposure is
derived from Specific Absorption Rate (SAR) levels. Depending on
human activity, the thermal load associated with activity can vary
fiom 1 W/Kg (resting) through 2.5 Wrkg {ight manual work) to 6
Wikg for heavy manual work. Setting a whole body level of energy
absorption of 0.4 W/kg SAR from absorted incident radiation is
therefore a refatively small additional burden on the body’s thermal
regulation. Thus, jumping into a hot bath is probably more than
the equivalent of walking right up to a mobile phone base station.
Above 10 GHz, however, the SAR approach breaks down as
energy becomes principally absorbed on the body’s surface.

Figure 9 indicates the investigation levels for electric fields
between 0 to 300 GHz and with specific SAR restrictions
indicated. Thus these “investigation” levels - note the careful
choice of term - are primarily derived from considerations relating
to physical comfort and/or heating effects associated with
absorption. No other mechanisms are considered.

ELECTRONICS TODAY INTERNATIONAL




THOUSANDS PURCHASED
BY PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXF600 (300W + 300W) MXFS00 (450W + 450W)

! ALL POWER RATINGS R.M.S. INTO 4 OHNMS, BOTH CHANNELS DRIVEN
FEATURES: windependen| power suppiles with two loroidal iranstormers % Twin L.E.D. Vu meters #
Lével controls # lllumineted on/olt swrich % XLR connectors % Standard 775mV inputs + Open and shont circuil
prooi % Lelest Mos-Fels lor stress frae power delivery into virtusily any losd & High slew rate & Very low
distorfion % Aluminium cases * MXFE00 & MXF900 lan cooled with D.C. loudapeaker and thermal protection.
USED THE WORLD OVER {N CLUBS, PUBS, CINEMAS, DISCOS ETC. A -

SIZES:- MXF200 W19 xH3's" (2U)xD11" i
MXFA60 W9 xHSY%" (3UxDe2”
MXF500 W19 xHBY." (3UNXD13"
MXFI00 W19 xHSY " (3U)xD14%e”
PRICES:-MXF200 £175.00 MXF400 £233.88
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

Advanced 3Way Sterec Active Cross-Over, housed In a 197 x 1U case. Each channel has thres lavel conlrols:
bass. mid & top. The removable front lascis allows 8cCess 1o he programmable DIL swilkches 1o adjusl the
cross-over irequency: Bass-Mid 250/5007800Hz. Mid-Top 1.5/3/5KHz. all 81 24dB per oclave. Bass Invert swilches
on esch bass channal. Nominal 775mV input/outpul. Fully compatible with OMP rack amplitier snd modules.

Price £117.44 + £5.00 P&P
% ECHO & SOUND EFFECTS%

STEREC DISCO MIXER with 2 x 7 band
L & R graphic equallsers with bar graph
LED Yu meters. MANY CUTSTANDING
FRATURES:: including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual taders
plus cross tege, Cue Headphone Monttor. 8
Sound Bffects. Usetul combindtion of the

9 inputs:- 3 tur (mag), 3
mice, § Line for CD, Tape, Video ete.

Price £144.99 + £5.00 P&P

SIZE: 482 x 240 x 120mm

Join the Piazo revctution! The low dynamic mass {no voice coil} of & Plezo tweeter produces an improved
transienl response with & lowsr distortion level than ordinary dynamic tweeters. As & crossover Is not required
thewe unils can be added fo existing speaker systems of up 10 100 walts {more if two are put in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE 'A' (KSN1038A) 3" round with protective wire mesh. Ideal for
bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
TYPE 'B' (KSN1005A) 3'%” super horn lor general purpose speakers,
disco and P.A. systems etc. Price £5.99 + 50p P&P.

TYPE 'C' (KSN1018A) 27x5° wide dispersion horn for quality HI-Fi sys.
1ems and quality discos efc. Price £8.99 + 50p P&P.

TYPE 'D' (KSN1025A) 226" wide dispersion horn, Upper frequency
response retalned extending down to mid-range {2KHz). Suitabie for high
quality Hi-Fi systems and quality discos. Price £8.99 + 50p P&P.

TYPE 'E' (KSN103BA}) 3%" horn tweeter with attractive sHver finish trim.
Suitable for HI-Fi monHor systems eic. Price £5.99 + SOp P&P.

LEVEL CONTROL Combines, on a recessed mounting plaie, level control
and cabinet Input jack socket. 85x85mm. Price £4.10 + 50p P&P.

._I
THREE SUPERB HIGH POWER

- CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
Bridged Mono

250 WATTS (125 + 125) Stereo, 250W
Bridged Mono

400 WATTS (200 + 200) Sterea, 400W
Bridged Mono

ALL POWERS INTO 4 ONMS
Features:

% Blereo, bridgable mono w Choice of
high & low level Inputs & L & A level

controls W Remote on-Oft W Speaker &
ST T T T ——

A new range of quality lousspeakers, designed 10 take advaniage of the latest
speaker technology and enclosure designs. Both models uhilize studio quality
127 cast sluminkum loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded alurmnium corner protection and steel
ball corners, complimented with heavy duty black covering The enciosuras
are fitted as standard with top hats for oplional loudspeaker stands

POWER RATINGS QUOTED IN WATTS RMS FOR EACH GABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KM2

{bl FC 12-100WATTS (100d8) PRICE €160.00 PER PAIR
ibIFC 2-200WATTS (100dB) PRICE £1T78.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR
OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair

PRICES: 130W £49.09 250W £99.09
300W €100.98 PAP £2.00 BACH

PDSTA

SUPPLIED READY BUILT AND TESTED.

Thaess modulas now enjoy 8 worid-wide rap ior quaiity, and pariormance ai 8 realistic price. Four
modals are Bvsilable to sl the nesds of The professional end hobby Markel Le, Incustry, Lelsure, Instrumentst and HILFI
otc. When comparing prices, NOTE ihal ¢l modets Inchude toroldal powsr supply, inlegral hesi sink, glass libre P.C.I. and
Brlve Circuits 1o powds & Compatible Yi: meisr, All modely are open and shor! circull prood.

THOUSANDS OF MOCDULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Quiput pewer 110 watls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/u§,
T.H.D. typical 0.002%, Input Sensitlvity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitlvity 500mV, S.N.R.
-116 dB. Size 300 x 155 x 100mm.

PRICE £64.,35% + £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300. watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensilivity 506mV, S.N.R.
=110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 walts
R.M.S. into 4 ohms, frequency response 1Hz - 106KHz
-3dB, Damping Facior >300, Slew Rate 75V/uS,
T.H.D. typical 6.001%, input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cocled, D.C. Loudspeaker Proteclion, 2
Second Ant-Thump Delay. Stze 385 X 210 x 105mm,
PRICE £132.85 + £5.00 PAP

OMP/MF 1000 Mos-Fet OQutput power 1000 watts
A.M.S. Into 2 ohms, 725 watts R.M.S, into 4 ohms,
frequency response 1Hz - 106KHz -3dB, Damping
Factor >300, Slew Rate 75V/uS, TH.D. typical
0.002%, Input Sensitivity 500mY¥, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 360 x 125mm.

PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 300mV, BAND WIDTH 100K Hz.
PEC (PROFESSIONAL BQUIPMENT COMPATIBLE) - iINPUT SENS
T753mV, BAND WIDTH 50K Hz. ORDER STANDARD OR PEC.

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OYERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also available.

ALL EMINENCE UNITS 8 OHMS IMPEDANCE

B" 100 WATT RLM.S. ME8-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97dB. PRICE £32.71 + £2.00 PAP
10" 100 WATT R.M.S. ME410-100 GUITAR, YVOCAL, KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENSS7dB. PRICE £33.74 + £2.50 PAP
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCOQ, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 93¢B. PRICE £43.47 + £2.50 PAP
12" 100 WATT R.M.5. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 49Hz. FREQ. RESP. TO 6KHz, SENS 100dB. PRICE C38.84 + C3.50 PAP
12° 100 WATT R.M.5. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A.. VOCAL, STAGE
MONITOR. RES, FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 98dB. PRICELJ36.87 + C3.50 PAP
12° 200 WATT R.M.5. ME12-200 GEN. PURPOSE, GUITAR, DISCO, YOCAL, EXCELLENT MID.

RES. FREQ. 58Hz. FREQ. RESP. TO 56KHz, SENS SBdB. PRICEC46.71 + CL50PAP
12" 300 WATT R.M.5 ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz. FREQ. RESP. TO 5KMz. SENS 103d8. PRICEC70.10 + C3.50 PAP
157 200 WATT R.M,5. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 95dB. PRICE £30.72 + £4.00 P&P
157 300 WATT R.M.S. ME 45-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 39Hz, FREQ. RESP, TO 3KHz, SENS 103dB. PRICE £73.34 + €4.00 PAP

ALL EARBENDER UMITS B OHMS (Excepi E88-50 & EB10-50 which are duat Impedance tspped @ 4 & 8 ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" S0watt EB8-50 OUAL tMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Mz, FREC. AESP. TO TKMz SENS 9748. PRICE €£8.90 + £2.00 P&P
10° 5O0WATT EB10-50 OUAL IMPEOENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHZ, SENS. 99dE. PRICE £13.85 + £2.850 P&P
10" 100WATT EB10-100 BASS, HI-F), STUDIC.

RES. FREQ. 35H2. FREG. RESP. TO 3KHz, SENS 960B.

12" 100WATT EE12-100 BASS, STUDIO, HI-FI, EXCELLENT DiSCO.
RES. FREQ. 26Kz, FREG. RESP, TO 3 XHz, SENS 9348B. PRICE £42.12 4+ €3.30 PAP
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

51." SOWATT EB5-60TC (TWIN CONE) HI-Fi, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREG. RESP, TO 20KHz, SENS 92d8

8%:" SOWATT EB8-80TC {TWIN CONE) HI-Fl, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 24dB.

£&" BOWATT EBI-80TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHZ, SENS BSdB, PRICE £12.99 + €1.50 PP
10" SOWATT EB10-60TC (TWIN CONE) HI-F1, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz, FREQ. RESP, TO 12Kz, SENS 98dB. PRICE£16.49 + £2.00 PAP

PRICE €30.30 + £3.30 PAP

PRICE £€9.99 + £1.50 P&P
PRICR£10.99 + 1.50 PAP

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT 8CARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS. ¥

W TRANSMITTER 80-10BMHz. VARICAP CONTROLLED PROFESSIONAL

PERFORMANCE, RANGE UPTO 3 MILES, SIZE 38 x 123mm. SUPPLY 12V {2 0. SAMP,
PRICEC14.85 - C1.00 PAP

FHl MICRO TRANSMITTER 700-108MHz, YARICAP TUNED, COMPLETE WITH

YERY SENS FET MIC. RANGE 100-300m, SIZE 56 1 46mm. SUPPLY §¥ BATTERY
PRICE £4.80 - £1.00 P&P

-
PHOTO: IW Flll TRANSMITTER
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" Figure 10: Corresponding investigation levels for magnetic

fields (Courtesy NRPB)

Figure 10 indicates comesponding investigation levels for
magretic fields.

Such data provides therefore the framework for “official”
responses to "safe” levels of electromagnetic fields. The model of
interaction assumed could be described as "single compartment”,
where no factors other than the fields and the human body are
invoived. In particular, there is no consideration of, for example,
environmental factors as we have discussed above.

A summary

The growing awareness of the possible interaction between
electric fields and a wide range of environmental pollutants - both
natural and man-made - is in essence a valuable insight into how
best to direct new research and re-assess old data. This amounts
amost to a re-assessment of the environmental impact of high
value electric fields, including the levels of aerosol-bound agents
that could be attracted to such fields. Hopefully this more
expansive outiook will lead to @ more expansive approach to
research in which other environmental factors will be addressed.
At the same time, the body of existing knowledge relating to radon
is already rather daunting - and one that should certainly receive
more attention than it gets at present.

It is also obvious that anxiety In any form which leads to stress
can also lead to illness. Thus living in the vicinity of powerlines in a
stressful state of mind - even though the powerlines may be quite
safe - could as a quite separate factor lead to iliness.

| am also aware of increasing activity by groups looking at
electromagnetic pollution on a holistic level (see my last three
references), again increasing the parameters of interaction and
reaction to electromagnetic fields far outside the scope of the
NRPB documents.

On the plus side, modern instruments are now much more
effective for the environmental monitoring studies necessary to
research the potential of electric fields to concentrate
environmental poliutants.

The significant level of interest in the Bristol work will ne doubt
encourage other groups to investigate electric fields as interacting
with known risks in the environment. Also, while seeking after such
effects, known or unknown, the very real risks of radon in the UK
require to be given more publicity.

Contact Points
National Radiological Protection Board, Chitton, Didcot, Oxon,

OX11 ORQ. Tel 01235 831600 Fax 01235 833891
NRPB Radon Freephone 0800 614529
BRE Radon Hotiine 01923 664707

TASL HH Wills Physics Laboratory, Tyndal Avenue, Bristol BS8 1TL.
Tel 0117 9260353
Fax 0117 9251723
Powerwatch UK, Orchard House, High Common, Barshaw,
Beccles, NR34 8HW. Tel 01502 715637
(Co-ordinates a strategic approach to EMF hazards in the UK)
Web Sites
Subject: Powerfines and Cancer FAQs 4/8
http://www.cs.nuu.nl/waishtmi/na-dir/powerlines-cancer-
FACYpart4.html
fextract of sequence of pages from major on-line reference)
Celiular phone antennas and Human Health
http://www.mow.edu.gere/cop/cell-phene-health-FAQ/tic.html
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Welcome to the 1997 Sandown Model Show, a must for ALL modelling enthusiasts.
Sandown '97 offers an unmissable combination of superb outdoor flying demonstrations and displays,
a stunning model boat pool. spectacular outdoor model car racing together with a vast number of clubs
and societies. Of course, this show would not be complete without a vast range of top quality trade
stands - and we offer these in abundance! All the UK's leading manufacturers, suppliers. distributors
and retallers are there - we guarantee you wilil be able to see and buy all the latest products.

7 World Class Flying
Displays

Evurope’'s Largest
Shop Window!

Model Boat Pool
R/€ Model Car Racing
The Best Expert Advice

sSandown Park
Exhibition Centre,

Sandown Park
Racecourse, Esher, Surrey

Saturday 10th -
Sunday 11th May 1997
? 9.30 am - 6.00 pm daity

Entrance Prices’

Adults £7.50 (£6.00 Advance)
Senior Citizens £5.50 (£4.00 Advance)
Children £4.00 (£3.00 Advance)
Family Ticket £20.00 (£16.60 Advance)

@ Advance Ticket Hotline 01442 244321 ssc<s
Som - pm Fax order line: 01442 66998 Closing date: 02/05/97

M. = Fri.

REMEMBER, SANDOWN HAS FREE CAR PARKING FOR OVER 5,000 VEHICLES.




Elecironics
Principles 3.0

For Windows 3.1, 95 & NI.

If you are looking for an easy and enjoyable way
of studying o?improvin your knowledge of

Electronics Rinciples 3.0 now contains fifty-eight
Windows and an extended range of nearly 300
fully interactive analogue and digital electronics
topics Curmrently used in hundreds of UK and
overseas schools & colleges to support GCSE,
Adevel, BIEC, City & Guilds and university
foundation courses. Also NVR's and GNVRY's
where students are reqguired o have an
understanding of electronics principles.

electronics then this is the software for you.
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Scientific notation avoided where possible to make
numbers & calculations meaningful.,

Bperment with stanaard texibook examples, even
check your hcmework!

Hundreds of electronics formulae availabite for circuit
investigation. .

Muifi-user site licence for schools & colleges.
Produce OHP slides & student handouts,

Complete Package just £49.95*

For more information, upgrades or software by retum.

Telephone ©1376) 514008.

Other titles available.
Electronics Toolbox 3,0 £19.95*

Presents commonly used electronics formulae and
routines in a way that makes calculations easy. Just select
the topic, 'pop’ in your values and find the result.
Mathematics Principles 3.0 £49.95*
Study or revise mathematics in what we believe is an
interesting and enjoyable way. Nearly two hundred topics,
including the GCSE syllabus with interactive, full colour
graphics to enable Tearning through doing'.
Electronics Principles 4.0 £99.95*
Contains all of the extended version 3 and many more
digital and analogue topics. Plus: Microprocessor &
microcomputer operation, registers, arithmetic and logic
unit, ROM, RAM etc. Addressing modes and full
instruction set can be executed on the screen.

EPT Educational Software. Pump House, Loclaam Lane, Witham, Essex. UK. CMB8 2BJ. Telfax: 01376 514008.
E-Mail sales@ eptsoft.demon.co.uk Web pages hitp: /isww. octacon.co.ukfext/eptsoftware . him
* UK Plecse Add £2 per order for post & packing + VAT Make cheques payable to EPT Educational Software. |
Switch, Delta, Misa and Mastercard orders accepted - please give card number and expiry date.,
OVERSEAS ORDERS: Add £2.50 postage for countiies in the EEC. Qutside EEC add £3.50 for cimrnail postage.




Computer

Auto-Switcher

Robert Penfold’s automatic switcher for
computer peripherals, correctly built
and installed, will save electricity, help
peripherals last longer and heip you
resist the temptation to leave your
system running 24 hours a day because
you can’t reach the switches ...

nyone involved in the world of personal

computing cannot have failed to notice that the

average PC is a great deal more complex than

its equivalent of a few years ago - not just in

terms of the basic computer itself, but also in
the range of peripherals fitted that we understand to be de
rigeur for the well-dressed PC these days. It seems that a
PC needs to have a medem, CD-rom drive, printer, sound
card and speakers, etc. in order to be considered an entry
level machine! No wonder the kids love them.

One slight problem with this proiiferation of peripherals
is that it often results in a substantial number of mains
power outlets being required. Some of the peripherai
devices might be in the form of internal expansion cards,
but devices such as printers, modems, scanners and
powered loudspeakers obviously require their own power
source. My PC requires mains outlets for a printer, a
digitising tablet, a Zip drive, and a modem. The monitor is

e

powered from a mains outlet on the computer base unit,
but this is by no means a universal feature.

Providing mains outlets for all the peripherals is
obviously not too difficult, but it is a bit Inconvenlent when
it is time to switch everything on or off. This either seems
to involve crawling around on the floor in search of the
on/off switch on the mains outlet or the distribution board,
or groping around for half a dozen tiny rocker switches
concealed on the cases as only computer peripheral
manufacturers know how. Life would obviously be a great
deal easier if the peripherals were automatically switched
on and off In sympathy with the computer.

AUTO-SWITCHED
OuUTPUT

]

RELAY
CONTACTS

TRANSFORMER

MAINS
INPUT

AMPLIFIER

B

SWITCHING
TRANSISTCR

RECT. &
SMOQTHING

i

RELAY

No—

N

POWER TO
COMPUTER

L

Figure 1: the block diagram of the Auto-switcher
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So, this is the function of the project featured
here. It has a mains outlet for the computer pius
four outputs for the peripheral devices. When the
computer is switched on, the device detects the
resuttant current flow and switches on the four
additional mains outlets. Power to these outlets is
automatically switched off again a few seconds
after the computer is switched off.

RLA/
BC549
RLA1
230V AC
MAINS
OUTPUT
oE

RLA2

oA gN

System operation

A device of this type is basically quite simple, as will
be apparent from the block diagram for the
computer auto-switcher (figure1). clearly the unit
requires some means of determining whether or not
the computer is switched on. The obvious method,
and the only one | tried, was to use a transformer in
series with the supply to the computer. An
alternating current flows through the primary
winding of the transformer when the computer is
switched on, and this produces an output signal
from the secondary winding. When the computer is
not switched on, no current flows through the
primary winding of the transformer, and there is no
output from the secondary winding. The transformer
must have a very low secondary impedance so that
it produces a voltage drop of no more than a volt or
two in the supply to the computer, and the
computer can function normally. There is no need
for a massive step-up through the transformer,
since a smail output voltage from the secondary
winding is easily amplified to a high enough level to
activate a refay.

- =+ ] This amplification is provided in two stages. The
) b v first of these stages boosts the 50Hz ac output to
£ g the point where it is heavily clipped. The signal is
3 ,8_ et e~ then processed by a simpte rectifier and smoothing

circuit that produces a strong positive dc output
signal. This signal is used to bias a switching
transistor into conduction, and the gain of this
stage is sufficient to provide control of a low voltage
relay. When the relay is activated, a pair of normally
open contacts close and connect the mains supply
through to the peripherat devices. Of course, the
relay is only activated when the computer is turned
on, and an output signal is produced from the
transformer. If the computer is switched off, no
significant output is produced from the transformer

._l
E

com C3

g

in ICI
78L12
' '
ce 1
100n
1|
N E
POWER TO COMPUTER

FS1
100mA
1
= ¢
T 1000u

= § k. §£ or the smoothing circuit, and the relay is not
o3 c3 switched on. The required action is therefore
" - obtained, with the supply to the peripheral units
2 O = being switched in sympathy with the on/off switch
& of the computer. Note that the supply to the
g s ] peripherai devices MUST NCT not be taken via the
primary winding of the transformer. If this was done
the unit would latch with the peripheral devices
i switched on, since they wouid provide a current
k] 5@ 2 o flow through the primary winding of the transformer.
5y Leakl 2L
> - o The circuit
= &= = w The circuit diagram for the computer auto-switcher

appears in figure.2. On/off switch $1 controls the
mains supply to the power supply unit, the
computer, and to the peripheral units. It therefore
provides a quick means of disconnecting all circuits

Figure 2: the complete circuit diagram of the Auto-switcher
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Figure 3: details of the component layout and hard wiring
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from the mains supply. T1 is the step-down and isolation
transformer in the power supply unit, which is a
conventional 12 volt stabilised design. D1 and D2 provide
full-wave rectification, and C1 is the smoothing capacitor.
IC1 is a small (100 milliamp) voitage regulator, which is
more than adequate in this application where the
maximum current
drain is only about
50 milliamps.
Protection against
overloads is
provided by fuse
FS1, and IC1's
built-in output
current limiting
circuit.

T2 is the current
sensing transformer,
and it is a simple
home constructed
component which is
based on a ferrite
toroid (ring). The
50Hz output signal
from the secondary
winding of T2 is
coupled by C4 and
protection resistor R1 to a simple common emitter
amplifier based on TR1. The voltage gain of this stage is
around 50dB, which is substantially more than adequate
to ensure that the output signal at the collector of TR1 is
severely clipped. There is a certain amount of stray pickup
at the input of TR1 when the computer is switched off,
and this could be sufficient to hold the unit in the “on”
state. Fortunately, this stray pickup seems to be
predominantly at high frequencies, and it is easily removed
by some simple low-pass filtering. This filtering is provided
by C5, which provides increased negative feedback and
reduced gain at high frequencies.

C8 couples the output signat from TR1 to a conventional
half-wave rectifier circult (D1 - D2), and C7 smoothes the
output from the rectifier to produce a positive dc signal of a
few volts in amplitude. TR2 is a common emitter switch,
and it is biased into conduction by the output signal from
the smoothing circuit. It then activates the relay coil which
acts as its collector
load. D6 is the usual
protection diode
which suppresses
the high voltage
“spikes” that could
otherwise be
generated each time
the relay switched
off. RLA1 and RLA2
are the relay
contacts which
control the supply to
the peripheral units.
The attack time of
the smoothing
circuit is quite fast,
and the peripherals
are switched on
almost at once
when the computer
is turned on. The decay time is relatively long at around two
or three seconds, which