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Schematic capture, Autorouting & Design Checking for just £149

&

'NEW PLUG IN AUTOROUTER
SUR 3.6 Designer  £149*

Take alook at Quickroute 3.6 Designer and you might be surprised! For just
£149” you get easy to use schematic design (automatic junction OEEOEEEE e
placement, parts-bin, etc), "one click” schematic capture, autorouting on e - e
1 or 2 layers, design rule & connectivity checking and a starter pack of
over 260 symbols.

4 $ . SMARTRoute is a new 32-bit autorouter from Quickroute

¢ Systems rated in ' category A' by Electronics World (Nov

& & 3 ' 6 PRO"‘ 9399* Q:fl)). SMARTRoute plugsgsfrczlighf in»;o Quickroute 3.6, (
automatically updating Quickroute' s menus with new

For those needing more power & more features there is Quickroute 3.6 features and tools.

PRO+. For just £399 you get multi-sheet schematic capture, 1 to 8 layer

autorouting, net-list import/export, links to simulators, CAD/CAM file expord, SMARTRoute 1.0 uses an iterative goal seeking algorithm

Gerber import/viewing, DXF WMF & SPICE file export, copper fill, advanced which works hard to find the best route even on single

connectivity checking with automatic updating of a PCB8 from a schematic, sided PCB' s. SMARTRoute allows you to assign different

the basic set of over 260 symbols and library pack 1 which includes a algorithms, design rules, frack & via sizes, layers used, efc

further 184 symbols. More symbols are available in additional library packs to groups of nets for total flexibility. SMARTRoute 1.0 costs:

available separately just £149*,

Prices are Quickroute 3.6 Designer £149, Quickroute 3.6 PRO+ £399,
SMARTRoute 1.0 £149.00, Library Packs £39 each. “Post & Packing per
item is £6 (UK), £8 (Europe) and £12 (World). V.A.T must be added to the total.

| " Tel 0161 476 0202 Fax 0161 476 0505 ==

¢ Quickroute Systems Ltd. Regent House Heaton Lane Stockport SK4 1BS U.K.
?9‘%%%% I WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk

Prices and specifications subject to change without notice. All frade marks are acknowledged & respected. All products sold subject to our standard terms & conditions (available on re
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News...

Innovations for Christmas

The August-December 1996 [nnovations Report is a
mine of practical gift ideas at this time of year, not a few
of which will appeal to those who can't resist a handy
portable gadget every now and then. The Innovations
Personal Ampilifier (£14.95) is small enough at 2x7x4cm
for a shirt pocket but contains a ‘powerful condenser
microphone capable of picking up the
smallest sounds either indoors or out’
- a help to anyone who has trouble
picking out conversations, following
the TV or hearing films or plays from
their usual seat. The unit has a Hi-Lo
frequency response switch and comes
with two button earphones and a clip.
The Cell Patch cellphone booster
(£11.95) boosts the reception of
cellphones to help get around signal
dropouts or interference, without wires
or batteries, Measuring 9.5 x 8.8 cm,
this thin layer antenna can adhere to your car
windscreen sun-visor near to the handset, or can be
carried in a packet. ‘Works with all types of portable
cellular phone’. The Innovations MemoPad 570 (£29.95)
acts as a portable, vocal envelope-back - with
dimensions of 8 x 5 x 2 cm, fitting easily in one hand, the
MemoPad can record up to 70 seconds of messages on
five separately-selectable channels of up to 14 seconds
each. The channels can be erased separately. The
device could be a family or group memo pad if each
person is allocated one channel. Messages are retained
if the 4 X G13 button cells run out - handy if no-one has
been voted “the one" to check the batteries.

The increasingly well-known Trafficmate motorway

traffic - jam warning system (£54.95) is also on
Innovations’ books. The Trafficmate receives signals
from the National Traffic Data Centre's system of
motorway monitor sensors. If average speeds drop to
below 30 mph, the sensors send a signal to the Data
Centre, which relay the warning to your Trafficmate as a
voice message. The device is licensed
by an annual “information key” (free here:
for the first year on purchase) and uses
4 X A4 batteries. A plug-in radio-
controlled Remote Control Unit (£39.95
for a single switch, £89.00 for a three-
switch unit) allows you to switch
domestic appliances within 25 metres
remotely via a small handset, and a
receiver module that plugs into the
mains wall-socket. The appliance you
want to switch then plugs into the
receive unit, and presto ... a 12 volt
alkaline battery is supplied.

The December catalogue also features a car
headlamp warning add-on (£4.95) for forgetful parkers, a
wire/pipe tracer (£18.00), a muiti-function test-centre for
household circuits, switches, batteries, bulbs and so on
(£29.95) and some longlife light bulbs for those who trust
themselves with fragile glass objects, and quite a few
other dinky electrical and electronic gadgets - including
a flea-zapper for cats! (£39.95). :

Innovations is taking Christmas orders up to 16th
December - for a catalogue or information ring 01793
410011 (24 hours), or visit their shop at 19 Paradise
Road, Richmond, Surrey (0181 948 3792 - check
availability if travelling from a distance).

g T2

Now available free from Rendar Ltd. is a new 48-page
catalogue giving their extended list of audio, power and
communications connections. This year's new
introductions reflect Rendar's investment in new product
development and automated production. Rendar is proud
of the durability, reliability and cost-efficiency of its UK-
manufactured product lines.

Among the new products are Quadbioc, giving multiple
[EC 320 outlets with a high degree of flexibility for
connection of accessories such as filter capacitors, inlets,
switches, fuses or neon indicators. The DB2000 is a fully
integratred electrical service system that allows easily
configured “plug and go” installation of mains services in

catalogue from connector
manufacturer

office or workplace, suitable for all
international plug specifications, and also
supporting data communications.
Also new this year are UK-USA
voltage changes that enable a
110V-rated equipment to be
used on the 240V mains,
or vice versa.
For further
information, g
contact Duncan -
Palmer, Rendar Ltd.,
Durban Road, South

N
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DC TO DC CONVERTERS

DRM58 input 10-40vdc output Sv 8A £15

DRM128 input 17-40vdc output 12v 8A £50

DRM158 input 20-40vdc output 15v 8A £50

DRM248 input 29-40vdc output 24v 8A £40

DRS123 input 17-40vdc output 12v 3A £20

DRS153 input 20-40vdc output 15v 3A £20

DRS243 input 29-40vdc output 24v 3A £15

SOLID STATE RELAYS

CMP-DC-200P 3-32vdc operation, 0-200vdc 1A £2.50
SMT20000/3 3-24vdc operation, 28-280vac 3A £4.50
SMT20000/4 3-24vdc operation, 28-280vac 4A £5.00

ZRABO25F 28-280vd/ac operation, 28-280vac 25A £7.00

200 WATT INVERTERS Nicely cased units 12v input 240v
output 150watt continuous, 200 max. £49 ref LOT62.

6.8MW HELIUM NEON LASERS New units, £65 ref LOT33
COINSLOT TOKENS Youmay have a use for these? mixed bag
of 100 tokens £10 ref LOT20.

PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way to build a home X-ray machine!
Effective device, X-ray sealed assemblies. can be used for
experimental purposes. Not a toy or for minors! £6/set. Ref F/XP1.
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends by creating motion with no know n apparent means or cause.
Uses no electrical or mechanical connections, no special gimmicks
yetproducespositivemoficnand effect. Excelientfor science projects,
magic shows, party demonstrations or serious research &
development of this strange and amazing phychic phenomenon.
£A/set Ref F/TKE1.

ELECTRONIC HYPNOSISPLANS & DATA Thisdatashows
several ways to put subjects under your control. Induded is a full
volume reference text and several construction plans that when
assembled can produce highly effective stimuli. This material must
be used cautiously. itis for use as entertainment at parties etc only,
by those expenenced in its use. £15/set. Ref F/EH2.

GRAVITY GENERATOR PLANS This unique plan
demonstrates a simple electrical phenomena thatproduces an ant-
gravity effect. Y ou can actually build a smail mock spaceship out of
simple materials and without any visible means- cause it to levitate.
£10/set Ref FIGRA1.

WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of
discharge, experiment with extraordinary HV effects, ‘Plasma in a
{ar, StEImo's fire, Corona, excellent science project of conversation
piece. £5/set Ref FBTCILGS.

COPPER VAPOUR LASER PLANS Produces 100mw of
visible green light. High coherency and spectral quality similar to
Angon laser but easier and less costly to build yet far more efficient.
Thispariculardesignwas developed at the Atomic Energy Commision
of NEGEV in Israel. £10/set Ref F/CVLA.

VOICE SCRAMBLER PLANS Minature solid state system
turns speech sound into indecipherable noise that cannot be
understood without a second matching unit. Use on telephone to
prevent third party listening and bugging. £6/set Ref FA/S9.
PULSED TV JOKER PLANS Little hand heid device utilises
pulse iques that will y disrupt TV picture and sound!
works on FM tool DISCRETION ADVISED. £8/set Ref F/TJS.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technoiogy to detect thepresence ofliving
bodies, warm and hotspots, heatleaks etc. Intended for security, law
enforcement, research and development, etc. Excellent security
device or very interesting science project. £8/set Ref F/BHT1.
BURNING, CUTTING CO2 LASER PLANS Pmjects an
invisiblebeam of heat capabie of burning and melting matenals over
a considerable distance. This laser is one of the most efficent,
converting 10% input powerinto useful output. Not only is this device
aworkhorse in welding, cutting and heat processing materais butit
is also a likely candidate as an effective directed energy beam
weapon agains{ missiles, aircraft, ground-to-ground, etc. Partide
beams may very well utilize a laser of this type to blast a channelin
the atmosphere for a high energy stream of neutrons or other
particles. The device is easily applicable to burning and etching
wood, cutting, plastics, textiles etc £12/set Ref FACT.
MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple
concept. Objects float in alr and move to the touch. Defles gravity,
amazing gift, conversation piece, magic trick or science project. £6/
set Ref F/ANT1K.

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves. Blow holes in metal, produce ‘cold* steam, atomize
liquides. Many cleaning uses for PC boards, jewllery, coins, small
parts etc. £6/set Ref FAULB1.

ULTRAHIGHGAIN AMP/STETHOSCOPICMIKE/SOUND
AND VIBRATION DETECTOR PLANS Ultrasensitive device
enables one to hear a whole new world of sounds. Listen through
walls, windows, floors efc. Many applications shown, from law
enforcement, nature listening, medical heartbeat, to ical
devices. £6/set Ref F/HGA7

ANT1 DOG FORCE FIELD PLANS Highty effective circuit
produces time vanable pulses of accoustical energy that dogs
cannot tolerate £6/set Ret F/DOG2

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
to hear sounds from a premises without gaining access. £12/set Ref
F/LLIST1

LASER LIGHT SHOW PLANS Do ityourself plans show three
methods. £6 Ref F/LLS1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large transducer and battery capadty with extemal
controls. £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/
room monitor. The ultimatein home/office security and safetyl simple
to use! Call your home or office phone, push a secret tone on your
telephone to access either: A) On premises sound and voices or B)
Existing conversation with break-i pabtlity for gency
messages. £7 Ref F/TELEGRAB.

BUG DETECTOR PLANS Isthat someone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy Sniffs out and finds bugs and ottfer sources of bothersome
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interference. Detects iow, high and UHF frequencies. £5/set Ref F/
BDA.

ELECTROMAGNETIC GUN PLANS Prjects ametal objecta
considerable distance-requires adutt supervision £5 ref F/EML2.
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/set Ref FIEMA1.
PARABOLIC DISH MICROPHONE PLANS Listen to distant
sounds and voices, open windows, sound sources in ‘hard to get' or
hostile premises. Uses satellite technology to gather distant sounds
and focus them to our ultra sensitive electronics. Plans also show an
optional wireless link system. £8/set ref F/PMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUT GENERATOR PLANS
Operates on 8- 12vdc, many possible experiments. £10 Ref F/HVM7/
TCL4.

INFINITY TRANSMITTERS Th? ultmate 'bug’ fits to any
phone or line, undetectable, listen to the conversations in the room
from anywhere inthe world! 24 hours a day 7 days aweek! just call
the number and press a button on the mini controller (suppiied) and
you can hear everything! Monitor conversations for as long as you
choose £249 each, complete with leads and mini controller! Ref
LOT9. Undetectable with nomal RF detectors, fitted in seconds, no
batteries required, lasts forever!

SWITCHED MODE PSU'S 244 watt, +532A, +126A, -50.2A -
12 0.2A. There is also an optional 3.3v 25A rail available. 120/240v I/
P. Cased, 175x90x 145mm. |EC inlet Suitable for PC use (6 d/dnve
connectors 1 mboard). £10 ref PSU1.

VIDEO PROCESSOR UNITS?/6v 10AH BATTS/12V 8A
TX Nottoo sure what the function of these units is but they certainly
make good strippers! Measures 390X320X120mm, on the frontare
controls forscan speed, scan delay, scan mode, loads of connections
onthe rear. Inside 2x 6v 10AH sealed lead acid batts, pcb'sand a8A?
12v torroidial transformer (mains in). Condition not known, may have
one or two broken knobs due to poor storage. £17.50 ref VP2
RETRON NIGHT SIGHT Recognition ofa standing man at 300m
in 1/4 moonlight, hermatically sealed, runs on 2 AA batteries, 80mm
F1.5 lens, 20mw infrared iaser induded. £325 ref RETRON.

MINI FM TRANSMITTER KIT very high gain preamp, supplied
complete with FET electret microphone. Designed to cover 88-108
Mhz but easily changed to cover 63-130 Mhz. Works with a common
9v (PP3) battery. 0.2W RF. £7 Ref 1001.

3-30V POWER SUPPLY KIT variable, stabilized power supply
forlab use. Short circuit protected, suitable for profesional or

use 24y 3A transformer is needed to complete the kit. £14 Ref 1007.
1 WATT FM TRANSMITTER KIT Supplied with plezo electric
mic. 8-30vdc. At 25-30v you will get nearly 2 watts! £12 ref 1009.
FM/AM SCANNER KIT Well not quite, you have to turn the knob
your self but you will hear things on this radio that you would nothear
on an ordinary radio (even TV). Covers 50-160mhz on both AM and
FM. Built in 5 watt amplifier, inc speaker. £15 ret 1013,

3 CHANNEL SOUND TO LIGHT KIT wireless system, mains
operated, separate sensitivity adjustment for each channel, 1,200 w
power handling, microphone included. £14 Ref 1014.
4 WATT FM TRANSMITTER KIT Smali but powerful FM
transmitter, 3 RF stages, microphone and audio preamp included.
£20 Ref 1028.

STROBE LIGHT KIT Adjustable from 1-60 hz (a lot faster than
conventional strobes). Mains operated. £16 Ref 1037.
COMBINATION LOCK KIT 9key, programmable, complete with
keypad, will switch 2A malns. 9v dc operation. £10 ref 1114.
PHONE BUG DETECTOR KIT This device will wamn you if
somebody is eavesdropping on your line. £6 ref 1130.

ROBOT VOICE KIT Interesting circuit that distorts your voice!
adjustabie, answerthephone with a differentvoice! 12vdc£9ref1131
TELEPHONE BUG KIT Small bug powered by the ‘phone line,
starts transmitting as soon as the phone is picked up! £8 Ref-1135.
3 CHANNEL LIGHT CHASER KIT 800 watts per channel,
speed and direction controlssupplied with 12 LEDS (you can fittriacs
instead to make kit mains, not supplied) 9-12vdc £17 ref 1026.
12V FLOURESCENT LAMP DRIVER KIT Lightup 4 foottubes
from your car battery! 9v 2a transformer also required. £8 ref 1069.
VOXSWITCH KIT Sound activated switchideal for making bugging
tape recorders etc, adjustable sensitivity. £8 ref 1073.

Check out our
WEB SITE
http://www.pavillon.co.uk/bull-electrical

PREAMP MDXER KIT 3 input mono mixer, sep bass and treble
controls plus individual level controls. 18vdc, inputsens 100mA.£15
ref 1052.

*SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

SOUND EFFECTS GENERATORKIT Produces sounds ranging
from bird chips 1o sirens. Complete with speaker, add sound effects
to your projects forjust £9 ref 1045,

16 WATT FM TRANSMITTER (BUILT) 4 stage high power,
preamp required 12-18vdc, can use ground plane, yagi or open
dipole. £69 ref 1021.

HUMIDITY METER KIT Builds into a precision LCD humidity
meter, 9 ic design, pcb, Icd display and all components included. £29
PC TMER KIT Four channel output controlled by your PC, will
switch high current mains with relays (supplied). Software supplied
soyou canprogram the channels to do what you want whenever you
want. Mini system configeration is 286, VGA, 4.1,640k, serial
port, hard drive with min 100k free. £24.99

FMCORDLESS MICROPHON E This unitis an FMbroadcasting
station in minature, 3 transistor transmitter with electret condenser
mic+fetamp design resultinmaximum sensitivity andbroadfrequency
response. 90-105mhz, 50- 1500hz, 500 foot range in open country!
PP3 battery required. £15.00 ref 15P42A.

MAGNETIC MARBLES They havebeen around for a number of
yearsbutstill give ise to curiosity and amazement. Apack of 12isjust
£3.99 ref GI/R20

NICKEL PLATING KIT Proffesional electroplating kit that wiil
transform rusting parts into showpieces in 3 hours! Will plate onto
steel,iron, bronze, gunmetal,copper, weided,silver soldered orbrazed
joints. Kitincludes enough toplate 1,000 sqinches. Youwill alsoneed
a 12v supply, a container and 2 12v light bulbs. £39.99 ref NIK39.
Minature adjustable timers, 4 pole c/o output 3A 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY2405S, 240v adjustable from 0-5 secs. £4.99
HY24060m, 240v adjustabie from 0-60 mins. £6.99
BUGGING TAPE RECORDER Small voice activated recorder,
uses micro cassette complete with headphones. £28 99 refMAR29P1.
POWER SUPPLY fully cased with mains and o/p leads 17v DC
900mA output. Bargain price £5.99 ref MAGEP9

9v DC POWER SUPPLY Standardplugin type 150ma 9v DCwith
lead and DC power plug. price for two is £2.99 ref AUG3P4.
COMPOSITE VIDEO KIT. Converts composite videointo sepa-
rate H sync, V sync, and video. 12v DC. £8.00 REF: MAG8P2.
FUTURE PC POWER SUPPLIES These are 295x135x60mm,
4 drive connectors 1 mother board connector. 150watt, 12v fan, iec
inlet and on/off switch. £12 Ref EF6.

VENUS FLY TRAP KIT Grow your own carnivorous plantwith this
simple kit £3 ref EF34.

6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5.93 ea REF MAGEP12.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAG5P 13 ideal for expenimenters! 30 mfor £12.99 ref MAG13P1
ROCK LIGHTS Unusual things these, two pieces of rock that glow
when rubbed together belived to cause raini£3 a pair Ref EF29.

3' by 1° AMORPHOUS SOLAR PANELS 14 5v, 700mA 10
watts, aluminium frame, screw temminals, £44.95 ref MAGA45.
ELECTRONICACCUPUNCTURE KITBuildsintoan electronic
version instead of needes! good to experiment with. £7 ref 7P30
SHOCKING COIL KIT Build this litie battery operated deviceinto
all sorts of things, also gets worms out of the ground! £7 ref 7P36.
FLYING PARROTS Easily assembled kit that builds a parrot that
actually fiaps its wings and flies! 50 m range £6 ref EF2.

HIGH POWER CATAPULTS Hinged am brace for stability,
tempered steel yoke, super strength latex power bands. Departure
speed ofammunitionis in excess of 200 miles per hourl Range ofover
200 metres! £7.99 ref R/9.

BALLON MANUFACTURING KIT Brtish made, smaii blob
blowsinto alarge, longlasting balioon, hours offun! £3.93 refGI/E9SR
9-0-9V 4A TRANSFORMERS, chassis mount. £7 ref LOT19A.
2.6 KILOWATT INVERTERS, Packed with batteries etc
but as they weigh about 100kg CALLERS ONLY! £120.
MEGA LED DISPLAYS Buitd your self a clock or something with
these mega 7 seg displays 55mm high, 38mm wide. 5 onapcb for just
£4.93 ref LOT16 or a bumper pack of 50 displays for just £29 ref
LOT17.

CLEARANCE SECTION, MINIMUM ORDER
£15, NO TECHNICAL DETAILS AVAILABLE,

NO RETURNS, TRADE WELCOME.

2000 RESISTORS ON AREEL (SAME VALUE) 98P REF BAR340
AT LEAST 200 CAPACITORS (SAME VALUE 89P REF BAR342
INFRA RED REMOTE CONTROLS JUST 98P REF BAR333
CIRCUIT BREAKERS, OUR CHOICE TOCLEARS8PREFBAR335
MICROWAVE CONTROL PANELS TO CLEAR £2 REF BAR 329
2 TUBES OF CHIPS(2 TYPES OUR CHOICE) 80P REF BAR305
LOTTERY PREDICTOR MACHINE!! JUST £1.50 REF BAR313
HELLA L/ROVER ELECTRIC H/LAMP LEVELLERE2 REF BAR311
SINCLAIR C5 18" TYRES TO CLEAR AT JUST 75P REF BAR318
LARGE MAINS MOTORS (NEW) TOCLEAR AT 75P REF BAR310
MODEMS ETC FOR STRIPPING £2.50 EACH REF BAR324
110V LARGE MOTORS (NEW) TO CLEAR AT 50P REF BAR332
MODULATOR UNITS UNKNOWN SPEC JUST 50P REF BAR323
GX4000 GAMES COSOLES JUST £4 REF BAR320

SMART CASED MEMORY STORAGE DEVICE, LOADS OF BITS
INSIDE, PCB, MOTOR, CASE ETC. BUMPER PACK OF 5
COMPLETE UNITS TO CLEAR AT £2 50(FOR 5) REF BAR 330.
2CORE MAINS CABLE 2MLENGTHS PACK OF 4 £1 REF BAR337
PC USER/BASIC MANUALS, LOADS OF INFO, £1 REF BAR304
PCB STRIPPERS TO CLEAR AT 2 FOR 88P REF BAR341

3 M 3CORE MAINS CABLE AND 13A PLUG. 80P REF BAR325

WE BUY SURPLUS STOCK

FOR CASH
BUYERS DIRECT LINE 0802 660377
FREE CATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMPS.




MOONSHINE BIBLE 270page book covering the production of
alchohol from potatoes, nce, grains etc Drawings of simple home
made stills right through to commercial systems. £12 ref MS3
NEW HIGH POWER MIN) BUG With a range of 800 metres or
more and up to 100 hours use froma PP3 this will be popular! Bug
measuyres less than 1° square! £28 Ref LOT102.

SINCLAIR C6 MOTORS We have a new ones available without
gearboxes at £50 ref LOT26

BUILD YOU OWN WINDFARM FROM SCRAP New
publication gives step by step guide to building wind generators.
Armed with this publication and a good locat scrap yard could make
you seif sufficientin electricity! £12 ref LOT81

PC KEYBOARDS PS2 connector, top quality suitable for all 286/
386/486 etc £10 ref PCKB. 10 for £65.

TRACKING TRANSMITTER range 1.5-5 miles, 5,000 hours on
AA batteries, also transmits info on car direction and motion!Works
with any FM radio. 1.5" square. £65 ref LOT101

ELECTRIC DOOR LOCKS Complete iock with both Yale lock
and 12v operated deadiock (keys included) £10 ref LOTSS
GALLIUM ARSENIDE FISHEYE PHOTO DIODES Complete
with suggested circuits for long range communications\switching
£12 complete.

SURVEILLANCE TELESCOPE sSuperb Russian zoom
telescope adjustable from 15x to 60xt complete with metal tripod
(imposible to use without this on the higher settings) 66mm iense,
leather carrying case £149 ref BARES

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (included) to any standard
television! All the components including a PP3 battery will fitinto a
cigarette packet with the lens requiring a hole about 3mm diameter.
Supplied with telescopic aeriat but a piece of wire about 4° long will
still give a range of up to 100 metres. A single PP3 will probably give
less than 1 hours use. £89 REF EP79. (probably not licensablel)
CCTV CAMERA MODULES 46X70X29mm, 30 grams, 12v
100mA. auto electronic shutter, 3.6mm F2 lens, CCIR, 512x492
pixels, video outputis 1v p-p (75 ohm). Works directly into a scart or
video input on a tv or video. IR sensitive, £79.95 ref EF137.

IR LAMP KIT Suitable for the above camera, enables the camera
to be used in total darkness! £5.99 ref EF138

INFRA RED POWERBEAM Handheld battery powered lamp, 4
inch reflecter, kryptonbulb, gives outpowerfulinfrared light! 4 Dcells
required. £39 ref PB1.

MONO VGA MONITORS, Perfect condition, Compagq, 14", 3
months warranty £29 ref MVGA

SOLAR COOKER GUIDE Comprehensive plans

9WATT CHIEFTAN TANK LASERS

Doublebeam units designedtofitinthe gun barrel ofatank, each unit
has two semi conductor lasers and motor drive units foralignement.
7 mile range, full circuit diagrams, new price £50,000? us? £349.
£ach unit has two gallium Arsenide injection lasers, 1 x 9 watt, 1x
3watt, 900nm wavelength, 28vdc, 600hz pulsefrequency. The units
also contain an electronic receiver to detect reflected signals from
targets. five or more units £299 ea. £349 for one. Ref LOT4.
TWOWAY MIRROR KIT indudes spedial adhesivefilm tomake
two way mirron(s) up to 60°x20°. (glass not included) includes fuli
instructions. £12 ref TW1.

NEW LOW PRICED COMPUTER/WORKSHOP/H-FIRCB
UNITS Complete protection from faulty equipment for everybody!
Inline unitfitsin standard IEC lead (extends itby 750mm), fittedin less
than 10 seconds, reset/test button, 10A rating. £6.99 each ref LOT5.
Or apack of 10 at£49.90 ref LOT6. If you want a box of 100 you can
have one for £250!

RADIO CONTROLLED CARS FROM £6 EACH!I! Al
returns from famous manufacturer, 3 types available, single channei
(left,ight forwards backwards) £6 ref LOT1. Two channel withmore
features £12 ref LOT2.

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swipes) £9.95 Cased with
flyleads, designed to read standard credit cards! they have 3 wires
coming out of the head so they may write as well? complete with
control eictronics PCB. just £9.95 ref BAR31

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuais that give you
information on setting up different businesses, you peruse these at
your leisure using the text editor on your PC. Also included is the
certificate enabling youto reproduce (and seil) the manuals as much
as you likel £14 ref EP74

PANORAMIC CAMERA OFFER Takes double width
photographs using standard 35mm film. Use in horizontal orverticat
mode. Complete with strap £7.99 ref BAR1

COIN OPERATED TIMER KIT Complete with coinsiot
mechanism, adjustable time delay, reiay output, put a coinsiot on
anything you likel TV,s, videos, fridges, drinks cupboards, HIFI.
takes 50p's and £1 coins, DC operated, pnce just£7.99 ref BAR27.
ZENITH 800 X MAGNIFICATION MICROSCOPE Zoom,
metal construction, builtin light, shrimp farm, group viewing screen,
lots of accessories. £29 ref ANAYLT.

AA NICAD PACK Pack of 4 tagged AA nicads £2.99 ref BAR
PLASMA SCREENS 22x310mm, no data hence £4.99 ref
BARS?7

NIGHTSIGHTS Mode! TZS4 with infra red illuminator, views up to
75metresinfulldarkness ininfrared mode, 150m range, 45mm lens,
13 deg angle of view, focussing range 1.5m to infinity. 2 AA batteries
required. 350g weight. £199 ref BAR61. 1 years warranty
LIKQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 99x24mm £2.99 ref SM1623A

20 character 2 line, 83x19mm £3.99 ref SM2020A

16 character 4 line, 62x25mm £5.99 ref SMC1640A
TAL-1110MM NEWTONIAN REFLECTOR TELESCOPE
Russian. Superb astronomical‘scope, everythingyou need for some
serious star gazing! up to 169x magnification. Send or fax for further
information ref TAL-1, £249

SOLAR ENERGY/GENERATOR PLANS For your home,
{oads of info on designing systems etc £7 ref PV1

SOLAR COOKERS Comprehensive guide to building solar
powered cookers, inciudes plans, recipes, cooking times etc £7 ref
SBC1

CENTRAL POINT PC TOOLS Award winning software, 1,300
virus checker, memory optimiser, disc opumlser file compressmn,

326009 try before you buy!) Current retail price is £128, SALE
PRICE £9.95 ref SA12. SAVE £1201

RACALMODEM BONANZA! 1Racal MPS 1223 1200/75modem,
telephone lead, mains lead, manuatl and comms software, the
cheapest way onto the net! all this for just £13 ref DEC13.

BULL TENS UNIT Fully buitt and tested TENS (Transcutaneous
Electrical Nerve Stimulation) unit, complete with electrodes and full
lnstructlons TENS Is used for the relief of pain etc in up to 70% of
. Drug free pain relief, safe and easy to use, can be usedin

low levei formatting, backup scheduler, disk d
4 calculators, Dbase, disc editor, overdOviewers, remotecompunng.
password protection, encryption, comprehensive manual supplied
etc £8 ref ot 97 3.5° disks.

GOT AN EXPENSIVE BIKE? Youneed one of ourbottie alarms,
they look like a standard water bottle, but open the top, insert a key to
activate a motion sensor atarmm built inside. Fits all standard bottle
camiers, supplied with two keys. SALE PRICE £7.99 REF SA32.

COLOUR
CCTV VIDEO
CAMERAS
BRAND NEW,
CASED, £119.

PERFECT FOR
SURVEILLANCE
INTERNET

VIDEO CONFERENCING
SECURITY

DOMESTIC VIDEO

Works with most modern video's, TV's,
Composite monitors, video grabbercards etc
Pal, 1v P-P, composite, 7T6ohm, 1/3" CCD, 4mm F2.8,
600x682, 12vde, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty, 10 or more £99 ea.

Check out our
WEB SITE

http:/ /www.pavilion.co.uk/bull-electrical

GOTAN EXPENSIVEANYTHING? Youneedone ofour cased
vibration alarms, keyswitch operated, fully cased just fit it to
anything from videos to caravans, provides a years protection from 1
PP3 battery, UK made. SALE PRICE €4.98 REF SA33.
DAMAGED ANSWER PHONES These are probably beyond
repair so just £4.99 each. BT response 200 machines. REF SA30.
IBM PS2 MODEL 150Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply. £8.95 ref EP67
DELL PC POWER SUPPLIES 145 watt, 45,-5,+12,-12,
150x150x85mm complete with switch, fiyleads and IEC socket.
SALE PRICE £9.99 ref EP55

1.44 DISC DRIVES Standard PC 3.5" drives but retums so they
will need attention SALE PRICE €4.99 ref EP58

1.2 DISC DRIVES Standard 5.25" drives but retums so they will
need attention SALE PRICE NOW ONLY £3.50 ref EP69

PP3 NICADS Unused but some storage marks. £4.99 ref EP52
DELL PC POWER SUPPLIES (Customerretums) Standard PC
psu's complete with fly leads, case and fan. +12v,-12v,+5v,-5v SALE
PRICE£1.88 EACH worth itfor thebits alone! refDL1. TRADE PACK
OF 20 £29.95 Ref DL2,

GAS HOBS AND OVENS Brand new gas appliances, perfect for
smail flats etc. Basic 3 burner hob SALE PRICE £24.99 ref EP72.
Basic smali built in oven SALE PRICE €79 ref EP73

ENERGY BANK KIT 100 6"x6" 6v 100mA panels, 100 diodes,
connection details etc. £69.95 ref EF112.

PASTEL ACCOUNTS SOFTWARE, does everything for all
sizes ofbusi d wordpr . Teportwriter. windowing,
networkable up to 10 stations, multipie cash books etc. 200 page
comprehensive manual. 90 days free technical support (01342-

*SOME OF OUR PRODUCTS MAY EE UNLICENSABLE IN THE UK

conjunction with analgesics etc. £49 Ref TEN/1

PC PAL VGA TO TV CONVERTER Converts a colour TV into
abaslcVGAscreen. Completewith buiitin psu, lead and sware.. ideal
for laptops or a cheap upgrade.Supplied in kit form for home
assembly. SALE PRICE £25 REF SAM

EMERGENCY LIGHTING UNIT Complete unit with 2 double
bulb floodlights, buittin charger and auto switch. Fully cased. 6v 8AH
lead acid req'd. (secondhand) £4 ref MAG4P11.
YUASHA SEALED LEAD ACID BATTERIES Two sizes
currently available thismonth. 12v 15AH at£18 ref LOT8 and 6v 10AH
(suitable for emergency lights above) at just £6 ref LOT7.
ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST €4.99 REF SA28

AUTO SUNCHARGER 155x300mm solarpanel with diode and 3
metre lead fitted with a cigar plug. 12v 2watt. £8.99 REF SA25.
MICRODRIVE STRIPPERS Small cased tape drives ideal for
stripping. lots of useful goodies including a smart case, and lots of
components. SALE PRICE JUST £4.89 FOR FIVE REF SA26
SOLAR POWER LAB SPECIAL Youget TWO6"x6" 6v 130mA
solarcells, 4 LED's, wire, buzzer, switch plus 1 relay or motor. Superb
value kit SALE PRICE JUST £4.99 REF SA27
RGB/CGA/EGA/TTL COLOUR MONITORS 12* in good
condition. Back ancdised metal case. SALE PRICE £49 REF SA16B
PLUG IN ACORN PSU 19v AC 14w , £2.99 REF MAG3P10
13.8V 1.9A PSU cased with leads. Just £9.99 REF MAG10P3
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motorbut ok for any 12v motor up to 30A. Complete with PCB
efc. A heat sink may be required. £17.00 REF: MAG17

PHONE CABLE AND COMPUTER COMMUNICATIONS
PACK Kit contains 100m of 6 core cable, 100 cable clips, 2 fine
drivers with R8232 |mer1aces and all connectors etc. Ideal low cost

hod of g bety PC's overalong distance utilizing

the serial ports. Complete kit £8.99. Ref comp1.

VIEWDATA SYSTEMS made by Philiips, complete with intemal
1200775 modem, keyboard, psu etc RGB and composite outputs,
menu dnven, autodialler etc. SALE PRICE £12.99 REF SA18
AIRRIFLES .22 As usedby the Chinese army for training puposes,
so there is a lot about! £39.95 Ref EF78. 500 pellets £4.50 ref EF80.
VIDEO SENDER UNIT. Transmits both audio and video signals
from either avideocamera, videorecorder, TVorComputeretctoany
standard TVsetina 100 range! (tune TVto a spare channel) 12v DC
op. Price is £25 REF: MAG15 12v psu is £5 extra REF: MAGSP2
*MINATURE RADIO TRANSCEIVERS A pair of walkie talkles
witha range up 1o 2kmin open country. Units measure 22x52x 155mm.
Indluding cases and earp'ces. 2xPP3 req'd. £30.00 pr.REF: MAG30
*FM TRANSMITTER KIT housed in a standard working 13A
adapter!! the bug runs directly off the mains so lasts forevert why pay
£7007? or price is £15 REF: EF62 (kit) Transmits to any FM radio.
*FM BUG BUILT AND TESTED superior design to kit. Supplied
to detective agencies. 9v battery req'd. £14 REF: MAG14
GAT AIR PISTOL PACK Compiete with pistol, darts and pellets
£12.95 Ref EF82B extra pellets (500) £4.50 ref EF80.
6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. SALE PRICE €4.99 REF SA24.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGEP 13 ideal for experimenters! 30 m for £12.99 ref MAG13P 1

MIXED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS
YOURS FOR JUST £6.99

4X28 TELESCOPIC SIGHTS Sutable for all air fifles, ground
lenses, good light gathering properties. £19.95 ref R/7.
GYROSCOPES Rememberthese?wellwe have found acompany
that still manufactures these popular scientific toys, perfect gift or for
educational use etc. £6 ref EP70
HYPOTHERMIA SPACE BLANKET 215x150cm aluminised
foil blanket, reflects more than 30% of body heat. Also suitable for the
construction of two way mirrors! £3.99 each ref O/L041.
LENSTATIC RANGER COMPASS Oil filed capsute, strong
metal case, large luminous points. Sight line with magnifying viewer.
50mm dia, 86gm. £10.99 ref O/K604.
RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Battery Wizard! Uses the latest pulse wave charge system
to charge alt popularbrands of ordinary batteries AAA, AA, C, D, four
atatime!Led systemshowswhenbatteres arecharged, automatically
rejects unsuitable ceils, complete with marns adaptor. BS approved.
Price Is £21.95 ref EP31.
TALKING WATCH Yes, itactually tells you the ime atthe press of
abutton. Also features a voice alam that wakes you up and tells you
what the time is! Lithium ceil induded. £7.99 ref EP26.
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
prevent even the mostresponsible of driversfrom losing theirticence!
Adjustable audible alamm with 8 flashing leds gives instant warning of
radar zones. Detects X, K, and Ka bands, 3 mile range, ‘over the hill’
‘aroundbends' and 'rear trap facilities. micro sizejust4.25"x2.5"x.75",
Can pay for itself in just one day! £79.95 ref EP3.
3" DISCS As used on older Amstrad machines, Spectrum plus3's
etc £3 each ref BAR40O.
STEREO MICROSOPES BACK IN STOCK Russian, 200x
complete with lenses, lights, filters etc etc very comprehensive
microscope that would normally be around the £700 mark, our price
is just £299 (full money back guarantee) full details in catalogue..

WE BUY SURPLUS STOCK

FOR CASH
BUYERS DIRECT LINE 0802 660377
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Young Electronic Designer Award

The Young Electronic Designer Awards are open to all full time
students between the ages of 12 and 25. The am of the Award
is to encourage people studying electronics to design and
produce a practical device or system that satisfies an everyday
need. Project can be an integral part of students’ course work.
The Awards are co-sponsored by Mercury
Telecommunications and Texas Instruments (T} in association
with the Institution of Electrical Engineers (IEE) particularty to
encourage the designers of the future to look at electronics in a
practical and production-oriented way. Electronics courses have
often been criticised for producing graduates with very little
appreciation of the needs business or customers in the real
world, even at the most basic production levels.
. The YEDA judging criteria closely match those used by
- commercial organisations to assess new technical
developments: originality, technical competence and reliability,
construction and presentation, everyday usefulness and
commercial feasibifity. This means that the designer must
understand something about the people who will use the
finished article, ease and safety of use, relfiability and demand.
Prizes include cash awards of up to £2,500 to be shared by
the winning students and their schools or universities, computer
and communications equipment, certificates and trophies.
1996's winners included a microprocessor-based
sunbathing waming device, an accessible multimedia education
system, a head-up stopping display for motor cards and an
audio pre-amplifier, among others.
Completed entry forms must be in by 31st January 1997,
regional judging takes place between 20th and 28th February

1997, and the finals are at the Science Museum, London, on
25 and 26th March 1997, culminating in a gala presentation
dinner on 26th.

Entry forms and further detalls are available from The YEDA
Trust, 80 Lower St., Pulborough, W. Sussex RH20 2BW. Tel
01798 874767 Fax 01798 873550.

Keen electronics hobbyists at school or university but not
studying in the electronics stream may not be aware of the
competition. If you are one, it may be worth getting an entry
form to find out if you are eligible.

Shorts

South Essex Amateur Radio Society Badio Rally takes place at the Paddocks (on the
emﬂo 30 Admission £1.00. Further

soft, the software giant that
nsidering putting a software
@n of its best-selling

ated that software piracy is

A130), Long Road, Canvey Island
details from David G4UVJ tgl 012
produces many of the wo
licence lock int Mi&f _

a reliable way of ||m|tmg the remstéllﬁlilfty&

malor software, without deterring
legitimate users concerned about being unable to reinstall software after hardware
crashes, disk damage and other secondary causes of software malfunction, as well
as reinstalling after hardware upgrades which, in today’s climate of escalating
memory requirements, are often undertaken annually or more often ..

In the ETI MicroAmp, part 2, November 1996,
figure 7. R114. 115 and 116 should be 3k3. In
figure 8, the capacitors on pin 5/8 of 1C10 and 5/8
of IC13 are C43 and C49 respectively, and should
both be 22p. The Parts List (which appeared in
October i 1) is correct.

In the Po Signal Controller, part 1, October
1996: in figure 2, Q1, Q2 and Q3 should all be

! MC}/ COUId be stopped 2N3903. Otherwise, the BC548 (Q3) should be
where Q1 (the 2N3903) is shown, and vice-versa

A rSoftware pI’OdUCGI’S would in figure 3, the capacitor between T1 and R7 is
: been striving for a long time to firtd c3. cor 7 )

differently in figures 2 and 3, but either
configuration will work.

In Part 2, November 1996, Q1 should be a
PNP BC558. In figure 5, C1 should be 470n;C3 i

qure 6 is correct). D2 should be a

6 is

next to C3. with C5 below it and T1 alongside
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TRANSISTORS T e SR
PART PRICE | PART PRICE | PART PRICE | PART PRICE TIME LAG (20mm) QUICK BLOW (20mm)
BU105 80P | BU408D 75P | BUT18AF 80P | MJ15024 200P | [CURRENT RATING | ORDER CODE PRICE ORDER CODE PRICE
BU108 100P | BU409 85P | BUT30V ~ 1700P | MJ15025 700P [[100mA FUSE36 75P FUSE37 60P
BU109 80P | BU426A 70P | BUTS6A 100P | MyE13004  100P | |160mA FUSEO1 75P FUSE17 60P
BU110 90P | BUSOSDF  120P | IRF450 650P | myE13005  6oP | [250mA FUSE02 75P FUSE18 60P
BUMY 100P | BUS0OBAPH 80P | IRF520 150P | vUE13007  1o0p | [315MA FUSE 03 75P FUSE19 60P
BU124 60P | BUSOSAF 95p | IRF530 300P 400mA FUSE04 75P) FUSE20 60P
MJE13009  100P | {500ma FUSEO05 75p FUSE21 60P
BU125 100P | BUSO8APH 8oP | IRF540 300P
MJE15028  200P {|630mA FUSEO6 75P FUSE22 60P
BU126 65P IRF610 150P
Biss 1% | BUgooDr  piop |IRFEN  taop | MIEISO20 2007 ) soom FusEce o FUses .
BU137 150P IRF640 400P | MJE15030  250P
aUtso Toop | BUSOR 107 [0 e [ wersmar  ance 3208 FUSETo o FosEss 5op
BU184 100P | piys0svF  100P | IRE740 400P 2A FUSE11 50P FUSE27 60P
BU204 65P IRF820 150P | OC28 350P ||525a FUSE12 50P FUSE28 60P
BU205 70p | BHS01 P |Rrsa0  225p | oc2 250P |[315a FUSE13 35P FUSE29 50P
BU206 100P | prigos cop | IRF840 200P | 0C35 350P | |4A FUSE14 55P FUSE30 50P
BU207 180P | piorosa  1a0p | IRF9530 400P | 0c36 os0P | [5A FUSE15 60P FUSE31 50P
BU208 70P | oo osaar  130p | IRF9540 300P | §2000A3 y75p ||6-3A FUSE16 60P FUSE32 50P
BU208A 75P BU2508D 130P IRF9610 200P S2000AF 175P g )
BU20BAT  200P DF  1s0p | IRF620 225P | soossA 175p CERAMIC PLUG TOP
BUzosD  130p | BUZSOSDE  150F Jimross0  aesP | go2tae  agop
BU209 90P | BlosooDF  oosp | IRESB40 375P | Suanes 18P CURRENT RATING ORDERCODE | PRICE
Buss  1oop | BU2S2sAF  osp | JAPDC0  200B | oagss agp 3A FUSE33 100P
U226 120 IRFC40 400
BU312 gop | BUH315 200P | mJo501 100P | 2N3055 38P 5A FUSE34 100P
BU325 55p | BUH515 200P | mI29s5 55p | 2N3055H 50P 13A FUSE35 100P
BU326A 75P | BUH517 275P | MJ15003  250P | 2N3440 45P
BU406 60P | BUH715 425P | MJ15004 300P | 2N3441 175P 20mm CERAMIC TIME LAG 32mm CERAMIC SLOW BLOW
BU406D 85P | BUT11AF 55P | MJ15015 250P | 2N3442 85P e
BU407 55p | BUT12 80P | MJ15016 350P | 2N3771 85P CURRENT RATING | ORDER PRICE| | CURRENT RATING | ORDER |I PRICE
BU407D 75p | BUT13 310P | MJ15022 250P | oN3772 90P CODE CAane
BU408 60P | BUT18 80P | MJ15023 400P | oN3773 100P ?SA Eggsg }ggz
6.3A FUSE38 100P
8A FUSE39 100P 15A FUSE46 185P
SATELLITE PSU REPAIR KITS 18 Fusen  1oge | 208 FUSEET  210P
3.15A FUSE41 85pP -
Experience shows that 50% of all receiver power supplies ‘bounce’ unless the ‘;ﬁ Eggg:g ggs
correct precautionary measures are taken when being serviced. A kit of all the
recommended parts is supplied for the most popular models, which when fitted 38 CERAMIC TIME LAG
should overcome this. mm
MAKE & MODELS ORDER CODE PRICE f:A““E"T LI S:g:;““ I B”:;gE
PACE PRD800, PRD900 SATPSUT 650P
PACE SS900, 9200, 9010,9210, 9020, 9220 | SATPSU2 650P
AMSTRAD SRD510, SRD520 SATPSU3 650P || **ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES* |
ﬁmggﬁg 222228 SRX345, SRX350 gﬁﬂ;ggg ggg,’i NB. ALL FUSES ARE MADE IN THE UK AND FULLY MEET BS4265 & BS1362 SAFETY
PACE D100/150 " J SATPSUB 650P STANDARDS AND SHOULD NOT BE COMPARED WITH CHEAP IMPORTED TYPES.
CHURCHILL D2MAC SATPSU7 650P
PAGE MSS200/300 APPOLLO SATSPUS 630 SOLDERING ACCESORIES
P
RS i VI - e ——
ECHOSTAR SR5500 SATPSU12 1735P DESCRIPTION CODE PRICE
ECHOSTAR 6500/7700/8700 SARPSU13 3125P 25 WATT 240 VAC (XS25W 240V) S101 900P
mAN?TTEéI(JSSRDGOO) gﬁ;ggmg 3; ggg 15 WATT 240 VAC (XS 15W 240V) S102 900P
urensen 25 WATT SPARE ELEMENT S103 450p
AMSTRAD SRD700/SR950/SRX100/302 15 WATT SPARE ELEMENT 5104 450p
SRX501/502/1002/2001/SRD2000 SAT250 | SATPSU16 730P
f PACE 8000 SWITCH MODE TRANSFORMER SOLDER NG STAND & SPONGES
DESCRIPTION CODE PRICE
[ ORDER CODE; PACES000 PRICE 800p l SOLDERING STAND (MADE BY ANTEX) $108 350p
SPARE SPONGE S109 55p
SERVICE AIDS =
DESCRIPTION VOLUME CODE PRICE | |DESCRIPTION CODE PRICE
VIDEO HEAD CLEANER 75 ML SP07 760P | |18 SWG 500 GRAMMES SI10 500P
g'DF% HI(E:AL'é\ ::LEFI!\NER 200 ML 2327 350; 20 SWG 500 GRAMMES Si11 650P
WITCH CLEANE 176 ML 02 70
SPT(I:ESN4OGEASE 300 it 2215 %505 22 SWG 500 GRAMMES Sl12 700P
PICONL OOML 03 10P | DESOLDERING AIDS
FREEZE IT 170 ML SPO4 300P
FREEZE IT 400 ML SP16 600P ||DESCRIPTION CODE _ PRICE
28¢PAS$k1I§|A(\:NER ;‘28 Mt gggg }ggg SOLDER MOP STANDAR GUAGE 1.2mm x 1.5 METRE 3107 BOP
AEPOKEANE 200 L seor 220p | |52SODRAING PUMP. Sos 3200
AERO DUSTER 400 ML se17 550p | LSPARE NOZZLE Sioe___6op
PLASTIC SEAL 200 ML P09 250P —
GLASS CLEANER 250 ML SP10 160P 8 way PREPROGRAMMED y PREPROGRAMMED
COLDKLENE 250 ML SP13 230P i
S SR 100 P ¥ i S o Universal remote Control A ersal reote Control
ADHESIVE 120 400 ML SP19 190P | A slng[e remote control to operate The Optimum 8 way universal remote control
Lﬁ;é%ﬁ% SETOOVER 130 §°° hr/\'ALL ggg? gjog Televisions, Videos and Satellite fé;lg&ggmrrﬁg f‘;’r %gfég};ourgs fgl%gg;e;n s
00 OP | Receivers. Plus Auxi ions!! ¢ | 1S, ;
TUBE SILICON GREASE 50 GRAMMES SP11 ; 220P | %%e'f':c:s - u?o é‘ ﬁgﬁ,’gtgsp‘v',?,’;fone Satellite Receivers. Plus Auxilary Options!!
TUBE SILICON SEALANT WHITE 75ML Sp22 280P | v acP i : Pre-programmed with fearning capability
TUBE SILICON SEALANT CLEAR 75 ML SP23 280p | . Simple 4 digit setup routine * Replaces up to 8 remotes with one
TUBE HEAT SINK COMPOUND 25 GRAMMES SP12 150p | - Controls 1000’s of models Jog/Shuttle thumb control
DRIVE CLEANER 200ML SP24 150p | * 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 Facility Easy access secondary keypad
ANTI STATIG FOAM CLEANER 400 ML P28 175p | * Stylish and easy to operate e s S
AIR DUSTER 400 ML SP29 450P | + Replace broken or lost remotes B s Erckiet o lcae Tograres
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL * Original Remote not required b, griginal R'_e‘rr}olte n?brecgi:e;i
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKAGE WILL BE - Freefone Helpline (UK Only)
CHARGED AS FOLLOWS: 300p FOR 5 CANS  450p FOR MORE THAN 5 CANS [Order Code: 8 WAY Price: 1450P + VAT | [Order Code: OPTIMUM 8_Price: 2100P + VAT]
PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
»
A ' A A ' HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
. O POP O R A R Please send £1 P&P and VAT at 17.5%. Govt, Colleges, etc.
0 A " DD AND A9 O Orders accepted. Please aliow 7 days for delivery. Prices quoted are subject
" to stock availability and may be changed without notice.
elephone: 0181-900 9 Fa 0181-903 6 6 TV and video parts sold are replacement parts.
OF ondav to S3 da Access & Visa Card accepted
i 900 q 9.00-2 00 WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
e i SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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Super-accurate alarm clock is good value

Do you know somebody - a family member maybe? - who own “HiGlo" backlighting that lights up
could make good use of a high-accuracy electronic alarm clock when the alamm sounds or when the 8-
for a non-alaming price? Oregon Scientific’s Model RM 838 minute snooze function is set. The MSF
{available from branches of high street jewellers H. Samuel, and B60kHz time signal, based on a
Argos) not only promises to wake you gently and gradually with Caesium atomic clock, is
a 2-minute crescendo alarm, but is accurate to one-milionth of received by each radio controlled
a second per year thanks to the signal broadcast from the clock from a BT Intemational
official British standard frequency and time signal transmitter - transmitter in Rugby, UK, with a
“MSF” - maintained by the National Physical Laboratory in range of 1500 km (1000
Middiesex. miles).
The signal gives the time in hours, minutes and seconds, For more information
date and day of the week (in four languages), and shows the see your local dealer or
signal strength upon last reception if you are away from home. contact Oregon
The clock also adijusts to UK changes from British Summer Scientific Tel 01628 836
Time to Winter Time without knobs and buttons. 688 Fax 01628 826 922.

The RM 838 is priced at £19.99 and also features Oregon’s

acty 8 Jodav internatic
and Kanda Systems present
The ETI-Kanda Design Award
You'VE3lways wanted a state 'of the art LogicAnalyser and now is
your chance to win one. All you have to da is-ta design a circuit that
icorporates a minocontro"er PIC, 8032, etcj and Fulfils a
practical -application. And if -your désign is deemed to be

cammercially viable Kanda will work with, yoy to tura it into a
Finished product t8"be 561d through the Kanda Catalogue

FEATURES:

® Genuine 50MHz capture, NOT glitch ¢apture
© 24 channels that can ALL capture at 50MHz
@ Sophisticated Windowed Software
® HighSpeed Pan and Zoom
@ Displays can be ordéred for easé bf use
®. Hafti €6py printouts from a range of Printer types
@ Saye and Load Sessions

.-MBuilt-in terminal for Communications gesigns
® User labels capability
® 8K.of trace memory (upgradeable to 32K)
@ 7 Trigger levels and conditions
@ Advanced Glock fabilities

TO ENTER, simply send a description of your design, a
full circuit diagram and a clear explanation of the
application and function of the circuit plus a parts ist
directly to the address below. Extra information such as ;
test results, suggested PCB layout etc. may help us to
judge the design. Don’t forget to include your name,
address and telephone number.

This First rate unit can he yoursif you win ouk
Design Award. This instrument will let you
know exactly what your code.js¥doing and will
w.all the features you would expect From a umit
Yis award is co-sponsgged by ET|  designed for léading edge R&D.work, and yet
nd Kanda Systems: and offers . it is extremely easy to use.
»u the chance to present your
esign skills and wimg yaliabté-brize gln addition you will have the opportunity to
irn your idea into a saleable prodyct and get help with manufgcturin and
iarketing. Even if you are not-the prizewinner, you will have the possib?fity of
orking with us to develop yduik idea if your design hds commercial potential.

Please note that entrles cannot be rélurned. Kanda and ETI do
not accept respansibllity for any materials received. We recommend
#hat entrants either keep clear copies of all materials sent, o;r send
clear copies and retain the original-drawings. Please do NOT send
hardware at this stage.

smpetition Rules: 1. Open to anyone, regardiess of age, gender, occupation etc., except employees of
axus or Kanda Systems and their immediate relatives. 2. Entries welcome from groups, eg student
asses. 3. More than one entry can be accepted from any person or group. 4. The competition will be
dged jointly by Helen Armstrong, ETI editor, and Kanda Systems’ senlor design engineer, Kevin Kirk. 5.
1e design must be based around a microcontroller. 6. The judges’ decision is final and no
»rrespondence will be entered into. 7. Copyright of the design remains the property of the competitor. 8.

ET!/Kanda Competition
Elegtronics Today International
Nexus House

sceptance of the award gives the competition sponsors the right to publicise the award. 9. Competitors Boun da ] Way

ho do not win may, if their designs are of sufficient quality, be offered the opportunity to deveiop their H [ d
1sign in association with Kanda, and ETI may wish to feature their designs. 10. The closing date for emel Hempstea
\tries is 30th March 1997, and NO entries can be accepted after this date. HPZ 7ST UK

he Winner witl be notified by post and the presentation of the prize will be published in ETI. The
udges will make their own decislon, but the following pointers may help: the design must work.
Economy of design (efficiency) will be considered. Imagination and originality are important.
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THOUSANDS PURCHASED
BY PROFESSIONAL USERS
—=

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

MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: *Indep power supplies wilh two toroidal transtormers % Twin L.E.D. Vu meters %
Level controls * Illuminated on/oft switch % XLR connectors % Standard 775mV Inputs % Open and short circult
prool * Latest Mos-Fets for stress free power delivery into virtually any load % High slew rate % Very low
distortion # Aluminium cases % MXF600 & MXF900 fan cooted with D.C. loudspeaker and thermal pi

USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.
SIZES:- MXF200 W19 xH3"v2" (2U)xD11"
MXF400 W19 'xH5%" (3U)xD12"”
MXF600 W19 'xH5%4" (3U)xD13”
MXFS00 W19 xH5%" (3U)xD14%.”
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

Advanced 3-Way Stereo Active Cross-Over, housed in a 18" x 1U case. Each channel has three level controls:
bass, mid & top. The removable Iront fascia allows access to the programmable DIL swilches to adjusl the
Cross-over lrequency ans Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, all at 24dB per octave. Bass invert switches
on each bass ch 775mV input/output. Fully ible with OMP rack amplifier and modules.

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

STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual faders
plus cross fade, Cue Headphone Monitor. 8
Sound Effects. Useful combination of the
following inputs:- 3 turntables (mag), 3
mics, 5 Line for CD, Tape, Video etc.

Price £144.99 + £5.00 P&P

SIZE: 482 x 240 x 120mm

Join the Piezo revolution! The low dynamic mass (no volce coll) of a Piezo (weeter produces an improved

transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required

these units can be added to existing speaker systems of up to 100 watis (more If two are put in series. FREE

EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

. TYPE ‘A’ (KSN1036A) 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 for general purpose speakers,

disco and P.A. systems efc. Price £5.99 + 50p P&P.

TYPE ‘C' (KSN1016A) 2"x5" wide dispersion horn for quality Hi-Fi sys-

tems and quality discos etc. Price £6.99 + 50p P&P.

TYPE ‘D' (KSN1025A) 2'x6" wide dispersion horn. Upper frequency

response retained extending down to mid-range (2KHz). Suitabie for high

quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.

TVPE ‘E’ (KSN1038A) 3% horn tweeter with attractive silver finish trim.
itable for Hi-Fi itor systems etc. Price £5.99 + 50p P&P.

LEVEL CONTROL Combines, on a recessed mounting piate, level control

and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P.

TYPE | B

‘W

‘.*R

TYPE D'

A new range of quality louds p S, to take ad ge of the latest
speaker technology and enclosure designs. Both models utilize studio quality
127 cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant dlrectivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for optionai loudspeaker stands.

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

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
4bBIFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR €49.00
Delivery £6.00 per pair

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) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
Features:
* Stereo, bridgable mono * Choice of
high & low level inputs % L & R level
controls w Remote on-otf % Speaker &
thermal orotecti

PRICES: 150W £49.99 250W £99.99
400W €109.95 P&P £2.00 EACH

SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a world-wide for quality, and performance at a realistic price. Four
models are avaiiable to sult the needs of the protessional and hobby market i.e. Industry, Leisure, Instrumental and Hi-Fi
eic. When comparing prices, NOTE that all modeis include toroidal power supply, integral heat sink, glass fibre P.C.B. and
drive circuits to power a compatible Vu meter. Alt models are open and short circuit proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 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 watts
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 Sensitivity 500mV, S.N.R.
-110 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 Sensitivity 500mV, 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 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor > 300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Slew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WiDTH 100KHz.

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS 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

8" 100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97dB. PRICE £32.71 + £2.00 P&P
10" 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID.
RES.FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97dB. PRICE £33.74 + £2.50 P&P
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99dB. PRICE €43.47 + £2.50 P&P
12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 48Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 98dB. PRICE£36.67 + £3.50 P&P
12" 200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 98dB. PRICE €46.71 + £3.50 P&P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE £70.19 + £3.50 P&P
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 99d 8. PRICE £50.72 + £4.00 P&P
15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 38Hz, FREQ. RESP. TO 3KHz, SENS 103d8. PRICE £73.34 + £4.00 P&P

ALL EARBENDER UNITS 8 OHMS (Except EB8-50 & EB10-50 which are duai impedance tapped @ 4 & 8 ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P
10" 100WATT EB10-100 BASS, H)-FI, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96d8.

12" 100WATT EB12-100 BASS, STUDIO, Hi-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + €3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5%" 6OWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES, FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6%2" 6OWATY EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8" 60WATT EBS-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89d

10" 60WATT EB10-60TC (TWIN CONE) HI-FI, MULT! ARRAY DISCO ETC.
RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 9848.

PRICE £30.39 + €3.50 P&P

PRICE £9.99 + £1.50 P&P
PRICE £10.99 + 1.50 P&P
PRICE £12.99 + £1.50 P&P
PRICE €16.49 + €2.00 P&P

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS

AW TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL SRS
PERFORMANCE, RANGE UP T0 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP. <
PRICE £14.85 + £1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNEO, COMPLETE WITH

VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATTERY.
PRICE £8.80 + £1.00 P&P

PHOTO: 3W FM TRANSMITTER



study of the argumenits
for and against the

community is.
massive level of

study of all shades of scientific and
political opinion. In the academic
camp there are those who consider it
invaluable to fundamental new research, while others believe
that its scientific credentials are fundamentally flawed.

Amidst this wide spectrum of attitudes, the building of the
Space Station in various countries around the world gathers
pace. Unless there is a spectacular falling out of partners and
the budget collapses, it will become a reality. To tap into the
diverse strands of thought emanating from the groups
engaged in its implementation is to encounter a wholly new
world of outlook.

Why and wherefore

The Space Station is perceived as a significant technological
challenge that has the potential to push forward technology to
give the principal participants (the USA and Russia) a
competitive edge for new products in medicine, engineering,
communications and materials science.

It is a sad reflection that for over 50 years the world’s great
powers have used their very best scientific resources to
develop weapons of mass destruction. The Space Station is
seen as a symbol of the transformation of the adversarial
aspect of technology to one of peace and co-operation. There
is also the argument that to support the Space Science in
Russia after the collapse of the Soviet Union will help to lessen
the risk of leakage of defence technology to certain undesirable
nations. There is also the argument that in the USA the project
could provide continuing employment for defence workers.

The Space Station is seen as offering unique research
facilities to study all manner of scientific and medical
phenomena in weightless conditions of space. Previous
experiments undertaken by the USA in micro-gravity have
largely been undertaken by NASA using shuttle flights of limited
duration. The European Space Agency EUREKA mission was
flown for a period of some nine months in space and
undertook a series of longer duration crystal growing
experiments. While much of this work was highly interesting,
opinion is divided over the relative value of continuing this line
of development.

The price tag

The Space Station will basically cost the USA around $17.4
billion to construct with international partners contributing an
additional $9 billion. It is estimated, also, that the extensive set

K -

create the Interﬂaflonal Space

" Station. Douglas Clarkeson looks at | .. $100 bilion. The

the advances that can come from
space station research.

r T =
e ( ‘.;l&. o'f 44 launches will add another
abhao mﬁ-ﬁ * $19.6 billion by the year 2002.
=1 By 2012, it is estimated that the
Space Station could have cost

expense of such a venture is not

so much in building it and
assembling it in space, but in
servicing the on-board crew.

The vast cost of the Space Station, however, gives a useful
indication of the cost of any future manned flights to Mars
using existing technology. The process of launching vehicle
hardware, supplies, fuel, life support systems and personnel
everrinto low earth orbit is currently exceedingly expensive.
Without explicitly declaring the Mars connection, there is no
doubt that in the longer term, perhaps around 2020, the life
support technology that would have been refined for the Space
Station would be exactly what is required for long manned
space flight. The continuing refinement of unmanned space
exploration vehicles, however, makes this lower cost form of
research more attractive.

History: the Western view

In many ways the Space Station follows the pattern of scientific
and political developments of recent times. This analysis also
examines aspects of space technology from a Western
perspective - which is one that not always provides a clear
perspective on previous achievements of the Soviet Bloc.

After the triumph of the Apollo moon landing of 1969, the
next stage was clearly seen as ‘the Space Base’, a 100 person
permanent space station. Following a review of the costs even
of resupplying such a station, NASA moved its priority to
constructing the Space Shuttle - a craft that would be essential
for the construction and re-supply of any future form of such
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Ameremissions and manned Salyt stations in orbit though with the -
{5 collapseof refations in his initiative was brought to a halt.-
L The first successfuf Shuttle launch of 1981 again focused

interest on what could be undertaken as the next step in the

= exploration of space. At the height of the Cold War in 1984

Up until 1979 there was discussion between the USA and "
the USSR in relation to joint work using shuttle re-Supply

President Reagan announced that a key goal for the future
would be the building of space station with help from strategic
allies.

Mature designs were beginning to appear during 1986 as
Space Station Development Phase B. The Chailenger accident,
however, forced a revision in scale to reflect the increased cost
of Shuttle re-supply and in 1988 the then named Space
Station Freedom was scaled down somewhat to reflect cost
reductions forced by Congress.

The collapse of the Soviet Union and the resulting
improvement in US/Russia relations led in turn to agreement to
use the Russian Soyuz vehicles as a means of supplying the
Space Station. A major redesign of Freedom was, however,
forced by President Clinton in 1993 and the resulting option
‘Alpha’ became known as the International Space Station after
the incorporation of many components of hardware which had
been planned to be used in future of the Russian Mir Space
Station. This is essentially where we are now - actually building
the International Space Station.

iy

" j - | B
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Early Soviet space stations £S5
The initial impetus for Soviet space stations was military and
with key development activity around the time of the American
moon-amding. There was then a shift in emphasis to building
civilian/scientific stations and several of the military ‘Aimaz’
stations were redeployed as ‘Salyut’ stations. Several of the
early flights were not successful and the crew of Soyuz 11 to
Salut. 1 were lost as their return vehicle lost pressurisation.
Salyut missions 3,4 and 5 were however successfully
completed and gradually the missions developed and
supported a total of five crews. In the second generation of
such stations, Salut 6 supported sixteen crews and Salyut 7
ten crews including six long duration crews. From this point
onwards, future planning was for a more flexible and

Figure 2: a diagram of the various modules of the
Mir station at this stage

SOYUZ TM TRANSPORT VEHICLE

MIR BASE BLOCK

PRIRO/DA MODULE?
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e : ' have 1994
“_“The tofal mass of Mir @Qurrerﬁ’i}? s

w fofnes: dditions carried aloft by the Shutfle . .

* Atlantis in 1995-and 1996. In many ways the Space Station ls

cnncany dependam on the iunctio@ of Mirto evaluate systems
developed for the final*Space Station system. The high level of
reliability required for a manned station is best verified in the
actual environment where such systems wil be used.

The initial core module of Mir weighing 20.4 tons was
launched in February 1986. This module provided basic living
quarters and scientific research facilities. The Kvant module of
11 tons was added in February 1987 and provided telescopes
and equipment for attitude control and life support. This was
followed by Kvant 2 in 1989 weighing 19.6 tons and Kristall in
1990 weighing 19.6 tons. Up to this point the hardware on Mir
was exclusively of Russian/Soviet origin. With the onset of co-
operation in space, the Spektr module, a docking module and
the Priroda module have been added with US help.

S Y

t ~F|gure 3 Schedule of Implementatlon of the Space Station as at January 1996

W

The plan ahead

“ While the plans for the Space Station have undergone many
changes for political, monetary and scientific reasons, the core
plan seeks to derive the maximum benefit from the available
resources. Figure 3 summarises the plan for the Space Station
as at January 1996. The first phase which began during 1994
relates to the co-operative Shuttle-Mir missions to use the Mir
station as a test bed for components that would be
implemented during Phase 2 and Phase 3. There will also be
afforded an opportunity for the wider space community of
Canada, Japan, Russia, Europe and the USA to use Mir for
selected scientific research.

This will, for example, allow two Russian research modules to
be used by the expanding international team. During this phase
the Shuttle will provide up to ten crew exchange and logistic
supply missions and provide to the USA the equivalent of two

Module Year | Mass | Agent | Payload years cumulative stay on Mir. In the European perspective, ESA
Core Mir 1086 | 204 | ussR Living quarters/ astronaut missions of one month and six months and with 600
research kg of research hardware will also be supported.
: Table 2 summarises the set of assembly flights planned and
Kvant 1987 | 11.0 | USSR | Life support/ emphasises the close degree of integration of the US and
telescopes . .
Russian Space Agencies.
Kvant 2 1989 | 19.6 | USSR EVA airlock/solar
arrays, life support Flight | Vehicle Mission Function
Kristall 1990 | 19.6 USSR Docking ports, 1A Russian Proton FGB .tug: attitu('jle control;
solar arrays, docking capability
research equipment 2A US Orbiter US Node #1: pressurised
element; two lab racks
SREA 1995 Bgi/ ui%lg;%ﬁagghipment 1R Russian Proton Russia Service Module with
docking for resupply vehicle
Docking 1995 RUS/ [ Shuttle/Mir docking 2R Russian Soyuz Deployment of assured crew
Module USA system Return vehicle
Priroda 1995 RUS/ Microgravity 3R Russian Zenit Universal Docking Module
USA research, telescopes 3A US Orbiter First truss component;
communications equipment
Table 1: historical development of the Mir space station IR Russian Soyuz Russian docking compartment
with airlock for EVA

Dr. Valeri Polyakov currently holds the world record for 4A US Orbiter US solar array components;
endurance in space. His stay of 438 days aboard Mir was communications
achieved between January 1994 and March 1995. American 5R Russian Zenit Russian power control, attitude
astronaut and biochemist Shannon Lucid spent 188 days in control, radiator
space on board Mir following postponements of the Atlantis 5A US Orbiter US pressurised laboratory
flight which eventually took off during September 1996. B6A US Orbiter Experiment racks,

Figure 1 shows an artist's-impression the Shuttle Atlantis communication equipment
docking with Mir during the STS-71 mission during July 1995. 6R Russian Zenit Additions to Russian power
Figure 2 indicates diagrammatically the various modules of the systems
Mir station at this stage. Table 2: Summary of sequence and details of key assembly flights

for the International Space Station - seven Russian and five US.
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development and quality of life improvements on
Earth in the 21st century.”

The incorporation of Russian technology into
the International Space Station has allowed a
better station to be built more rapidly and for
less money. The power available will be 110 KW
compared initially with 56 kW, the pressurised
volume to 42.4 thousand cubic feet (equivalent
to two Jumbo jets) compared with initially 23
thousand cubic feet, the number of laboratory
modules six compared to three and six full time
crew compared with four initially. The important
propulsion unit will be built by Russia and will
periodically boost the Space Station to maintain
its orbital height of 248 miles. The decay of orbit
is the result of drag of the station in the traces of
the upper atmosphere.

The vast scale of the Space Station initiative
is also forcing the development of Systems
Management technology to ensure that

ATED TRUSS

|| ROBOT ARM
UNITED STATES
LABORATORY
SoyYuz MODULE
CREW TRANSFER
VEHICLES
Name |Numberof | Low Earth Orbit | First No. of assembly
stages payload developed | flights
Soyuz |2 7 tonnes 1963 2
Zenit |2 14 tonnes 1985 3
Proton | 3-4 21 tonnes 1965 2

Table 3: Summary of Russian rockets used in the assembly of the

Space Station.

As at January, 1996, however, the co-operating countries
within Europe are Belgium,; Denmark, France, Germany, The
Netherlands, Norway, Spain and Switzerland. The UK is
therefore only watching from the sidelines.

With the commencement of phase 2, units of hardware will
be progressjvely launched into space, the first of these being a
Russian Flight in November of 1997. The first main scientific
unit launched into space will be'the US lab during 1998,
followed in 1999 by the first Russian laboratory. During the year
2000 the Japanese Experiment module and European facility
will be implemented. Phase 3 essentially begins with the
completion of the US laboratory facility.

At the completion of Phase 3, the station will be fully
functional across the range of its operations. On the research
side these will include the microgravity research laboratories,

procedures take place in a planned and timely framework.

Figure 4 shows an artist’s impression of the completed
Interational Space Station and with figure 5 providing the key to
identify its main components. When completed, the total mass of
the station will be around 400 tonnes.

Planned international utilisation

In some ways the plan of the utilisation of the Space Station
outlined in figure 6 is like a snapshot of the main economic power
blocks of the world. It is evident, however, that Russia scores
most points overall for encompassing the diverse sets of Science
Disciplines to the highest degree.

The Russian component of Earth Sciences is the most developed,
as-is its Engineering and Technology development. What Russia
appears to lack, however, is the ability to translate the advanced
state of this technology to conventional industrial outlets. It has
difficulty transferring this technology into commercial markets.

It is the USA, however, that is most dedicated to the Life and
Microgravity Sciences range of topics. This is probably also related
to mapping scientific activity to those sectors that probably have
the greatest commercial potential. It is also evident that the USAs
activity in this sector is closely matched by that of Japan but that
Europe’s involvement is at best some way behind.
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4585 £0.47 740522 £014 ADSITAN £335 SSMIIAID  £421 |N5404 £0.11 Single Gang - Y7 Shaft, 25mm Dia.  4700-2M2 L £0.49 Each
4724 £0.94 741526 £0.14 ADS20AN £324 SSM2142P  £640 1N5406 £0.12 Single Gung . }4" Sha 25mm Dia  4K7, 10K,47K,100K1M 2M2 Log £0.49 Each
40106 £037 741827 £014 ADS2AN £520 SSM2143P  £3.78  |N5407 £0.14 D g Y Shaft, 20mm Dia.  |K0°2M2 Lincar £1.62 Each
40109 £0.58 741830 £020 ADS826AN  £5.33 TBA120S %0.90 IN5408 £0.15 Dual Gang W Shaft, 20mm Dia. 1K0-2M2 Logarithmic £1.71 Each
40163 £0.46 741832 §021 ADB29IN  £6.41 IBAS0O 0.70  BA157 £0.10 Switched - 14" Shaft, 30mm Dia. 1K0-2M2 Linear £1.56 E=ch
40174 £0.46 741537 £014 ADS30AN £6.14 ¥SA§IOS £8. ? BA158 £0.10 Switched - % Shaﬁ& 20mm Dia. 1K0-2M2 Logarithmic £1.69 Each
40175 £0.36 741538 £0.19 ADS47IN £5.71 A120M £040 pgai59 £0.10 PCB Mount, Splined Shaft, 16mm Dia. 470-1M0 Linear £0.42 Each
40193 £0.60 740540 £0.12 AD9696KN £773 TDAILL70S  £2.48 pyjoe £0.13 PCB Mount, Splined Shaft, 16mm Dia. 470L,4K7,IMO Lo £0.42 Each
741342 £042 ADEL2020A £5.06 TDA2002 £1.04 Byj27 £0.18 Dual PCB, Splmed Shaft, 16mm Dia. lOK,SOKlOOK 500K Linear £0.85 Each
ADM222AH £3.55 TDA2004  £3.11 py|33 Dual PCB, Splined Shaft, 16mm Dia. 10K, SOK,IOOK 500K Logarithmic £0.85 Each

"ORDERING INFORMATION - Carriage £1.25+Vat, Prices Exclude Vat (17‘/2%) Add Carriage & Vat to all orders. Payment with Order. PO/Cheques
~ payable to ESR Electronic Components. ALL Credit Card Orders Accepted. NO Credit Card Surcharges. Trade discoynt for Schools & Colleges.
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Figure 6: Planned utilisation of the Space Station according
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micro-gravity crystal growth facilities of
the Space Station will accelerate

mmm

BIOMEDICAL SCIENCE
BIOTECHNOLOGY
COMBUSTIOON SCIENCE
FLUID PHYSICS
GRAVITATIONAL BIOLOGY
MATERIALS SCIENCE
MICROGRAVITY PHYSICS

. UFEAND
m Mmm

m

MICROGRAVITY SCIENCES

i
i

significantly the pace of such medical
developments as terrestrial based x-
ray diffraction yields up the secrets of
their molecular structure.
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going necessity where key research
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a range of crystals for extended
periods. Major drug companies such
as Upjohn, DuPont, Merck and Smith
Kline Beecham have already become
involved in NASA's Center for
Macromolecular Crystallography where
Space Shuttle missions have been

Public outreach: enter KidSat

A key aim of the Space Station initiative is to open out its
sphere of influence. Already, for example, the 'KidSat’ project is
being structured to allow children to design and monitor
experiments taken up to the Space Station to monitor
environmental data in their own ‘backyard’.

Enhancing the Shuttle

The Space Shuttle was designed in the 1960s, built in the
1970s and has flown for the past 15 years. The existing Shuttle
fleet is being slowly upgraded to improve reliability, improve
payload capacity and reduce servicing costs as a prelude to its
future role in assembling the International Space Station. A key
area is that of engines design where increased thrust is being
sought but with improved safety and ease of construction of
critical high pressure components. There is also a planned
reduction in thermal insulation and upgrading of on-board
electronics. A weight reduction of the vehicle of at least 4 or 5
tonnes in anticipated.

Science in the skies

The focus of a large financial investment in the science of the
Space Station has helped refine a framework of proposed
scientific investigation. It is in some ways refreshing to see that
the planned applications can be seen as ‘helpful' rather than
‘unhelpful’ as with previous Star Wars technology.

Biotechnology

One of the more promising areas identified for Space Station
research is that of Biotechnology. As a ‘sunrise’ industry but
with a rapidly developing economic value, the unique

used to produce superior protein
crystals for x-ray analysis.

Topics already being investigated include the development
of a more effective form of insulin and a factor in the structure
of the replication enzyme of the AIDS virus. Relevant work with
the Shuttle has to date also included studies of Gamma-
interferon (anti-viral research), Porcine Elastase (emphysema),
Malic enzyme (anti-parasitic drugs) and Factor D (immune
system).

Tissue cultures

In some ways NASA is moving from the organisation that
simply puts vehicles into space to one which is involved in
developing the very science that its technology makes
possible. Part of the logic of this is to obtain royalties from
products which in turn will supplement its budget. There is, for
example, significant interest in. the tissue culturing in space.
While the technology of tissue culturing has developed
significantly on earth, Shuttle experiments have indicated that
human cells behave somewhat differently in the conditions of
space.

In anticipation of the Space Station developments, NASA
has already developed a range of so-called bio-reactors to
culture human tissues. These operate under terrestrial gravity
but isolate cells from the surfaces on enclosing vessels. Work at
present includes the growth of lung cells, intestine and cancer
tumour cells. The interest with tumour cells is the prospect of
being able to grow cell groupings which more closely resemble
tumours in the human body and which can be more usefully
tested using chemotherapy agents.

Space physiology
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studied extensively
on the Mir station,

mapplng the location
sensing.

is Ilkely that further additional research will S|gn|ﬁcantly mp@ ou
understanding of such systems - leading to better management
conditions that lead, for example to loss of balance.

With an ageing population world wide, the problem of N ,f; -

osteoporosis - the condition of bone loss - is receiving increasing
attention. The environment of space acts to produce a much
greater rate of bone mass l088as indicated in figure 7 where
the rate of loss of astronauts in the first months in space is
compared with the average bone loss in humans between the
ages of 50 to 60.

For any long term space mission, the problem of bone loss
is a major one. Without any counter measures, an astronaut
will typically lose in the first 8 months of the flight what the
average human would lose between the age of 50 and 60
years of age. In around 6 years in space, if this rate was
maintained, the astronaut would lose 50% of his bone mass.
The Space Station provides an opportunity for the continuation

1090 = A T e e
AVERAGE BONE LOSS IN
ASTRONAUTS DURING THE

FIRST MONTHS OF SPACEFLIGHT

BONE MASS LOSS

AVERAGE BONE LOSS IN
HUMANS DURING THE YEARS
FROM AGE 50 TO 60

0 i 2 3 4 5 6 e 8 9 10
YEARS

Figure 7: Relative loss of bone mass on earth and in space

of research into this problem - with the hope that solutions will
be found that will also benefit society at large.

To seek to minimise the negative effects of the space
environment, NASA astronauts and Russian cosmonauts
spend a part of each day exercising of stationery bikes and
treadmiills. It is difficult, however, in space to induce the
gravity induced stressing forces that tend to maintain
bone mass and also muscle mass. The understanding
of this problem will also provide insight into the proper

e .
. ‘-‘r e
ng March 199& Tbls approach is aimed at recovering as
ch as possnble of @USA’S investment in the Space S@_tmn
[ ! igh technology products. It is
‘ ncmeans clear, however if the European connection of the
tion ns"ﬁhxghly @ered to commercual exploitation.

=

des a microcomputer, battery, insulin
. The unit can be refilled by using a syringe.

Amr%m'ssuon of medtcal data in the form of scan images/and
':ohysfcal monrgogmg of ecg, eeg and associated physiological
waveforms will become increasingly important as centres of
excellence of medical diagnosis are empowered to come ‘on-
line' to the world. The development of Telemedicine during the
Space Station mission is yet another example of NASA
showing the way in the more general applications of
Telemedicine.

One of the spinoff developments of the Space Station is the
development by NASA of the ‘Clinical Practice Library of
Medicine’ or ‘System 2000’ in association with the University of
Florida at Gainesville. This system is now entering limited clinical
trials at several doctors’ offices and also at various NASA
centres. Such a system is likely to have widespread applications
in both the teaching of medicine and in its clinical practice.

Developing materials science

A key part of technology relates to the development and use of
advanced materials. It is anticipated that the access to the
micro-gravity environment of the Space Station will provide an
opportunity to better understand the fundamentals of the
structure of materials where previously the presence of gravity
has obscured inherent processes. Typical materials being
studied range from glass and steel to semiconductors and
plastics.

It is only being realised what a significant effect gravity has
on a wide range of processes involved in the production of
materials. Processes involving the crystallisation of materials
typically involve ‘dendrite’ crystal growth. In space, however,
dendritic development is more pronounced and alters the set of
characteristics of the material as indicated in figure 8. Space
appears to be providing a more chaotic environment for such
processes.

Figure 8: Comparison of ‘dendrite’ crystal grown on earth (left) and a
comparable crystal grown on board the Space Shuttle (right)

management of people on earth who are at risk
through forced physical inactivity.

Biomedical research

In the wake of the immanent implementation of the
Space Station, NASA has teamed up with the National
Institute of Health (NIH) to develop a team approach to
harnessing the scientific data in biomedical research
gained form the Space Station. To date a total of 18
co-operative agreements have been drawn up. The first
visible fruit of such co-operation should be evident in
the form of the Neurolab Shuttle mission to be flown
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Surplus always
vanted for cash!

SPECIAL BUY

'AT 286
40Mb HD + 3Mb Ram

IMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
ade in the USA to an industrial specification, the system was
asigned for total reliability. The compac! case houses the mother-
sard, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
ive & integral 40Mb hard disk drive to the front. Real time clock
ith battery backup is provided as standard. Supplied in good used
sndition complete with enhanced keyboard, 640k + 2Mb RAM,
0S 4.01 and 90 DAY Full Guarantee. Ready to Run !

rder as HIGRADE 286 ONL y £’29- oo (E)

ptional Fitted extras: VGA graphics card £298.00
.4Mb 3%" floppy disk drive {instead of 1.2 Mb) £19.95
vordperfect 6.0 for Dos - when 3'%2" FDD option ordered ~ £22.50
1E2000 Ethernet (thick, thin or twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

mited quantity of this 2nd user, supurb small size desktop unit.
Jlly featured with standard simm connectors 30 & 72 pin. Supplied
ith keyboard, 4 Mb of RAM, SVGA monitor output, 256k cache and
tegral 120 Mb IDE drive with single 1.44 Mb 3.5" floppy disk drive.
Jiy tested and guaranteed. Fully expandable Only

‘any other optlons avalable - call for detalls. £399.00 (E)

FLOPPY DISK DRIVES 3%" - 8"

5%" or 3%" from only £18.95 !

assive purchases of standard 5%" and 3%" drives enables us to
esent prime product at industry beating low prices! All units (unless
ated) are BRAND NEW or removed from often brand new equip-
ent and are fully tested, aligned and shipped to you with a 90 day
iarantee and operate from standard voltages and are of standard
ze. All are IBM-PC compatible (if 3%2" supported on your PC).
4" Panasonic JU363/4 720K or equivalent RFE £24.95(B)
4" Mitsubishi MF355C-L. 1.4 Meg. Laptops only £25.95(B)
4" Mitsubishi MF355C-D. 1.4 Meg. Non laptop £18.95(B)
4" Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE £18.95(B)
4" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE ~ £29.95(B)
4" BRAND NEW Mitsubishi MF501B 360K £

ible top case with integral PSU for HH 5%" Fiopp or HD £29.95(B)
* Shugart 800/801 8" SS refurbished & tested €1 E)
' Shugart 810 8" SS HH Brand New }
* Shugart 851 8" double sided refurbished & tested

itsubishi M2894-63 8" double sided NEW ;

Itsubishi M2896-63-02U 8" DS slimline NEW

Jal 8" cased drives with integral power supply 2 Mb £499.00
HARD DISK DRIVES

nd of fine purchase scoop! Brand new NEC D2246 8" 85 Mbyte
ive with industry standard SMD interface, replaces Fujitsu
juivalent model. Full manual. Only £299.00 or 2 for £525.00 (E)

El
E
E
E
E:

4" FUJI FK-309-26 20mb MFM I/F RFE £59.95(C
4" CONNER CP3024 20 mb IDE /F (or equiv )RFE £659.95(C
%" CONNER CP3044 40mb IDE I/F (or equiv.)RFE £69.00(C
%" RODIME RO3057S 45mb SCSI I/F (Mac & Acorn)  £69.00(C
4" WESTERN DIGITAL 850mb IDE I/F Brand New  £185.00(C
4" MINISCRIBE 3425 20mb MFM I/F {or equiv.) RFE  £49.95(C
4" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95(C
4* CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C)

4" HP 9754B 850 Mb SCS| RFE tested £89.00§C;

4" HP €3010 2 Gbyte SCSI differentlal RFE tested £195.00(C
FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00(E)

ard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95

TV SOUND &
VIDEO TUNER

CABLE COMPATIBLE *

ie TELEBOX is an attractive fully cased mains powered unit, con-
ining all electronics ready to plug into a host of video monitors
ade by makers such as MICROVITEC, ATARI, SANYQ, SONY,
IMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
Jeo output will also plug directly into most video recorders, allowing
ception of TV channels not normally receivable on most televi-
on receivers* (TELEBOX MB). Push button controls on the front
el allow reception of 8 fully tuneable ‘off air' UHF colour television
yannels. TELEBOX MB covers virtually all television frequencies
{F and UHF including the HYPERBAND as used by most cable
1 operators. A composite video output is located on the rear panel
r direct connection to most makes of monitor or desktop computer
deo systems. For complete compatibility - even for monitors with-
it sound - an integral 4 watt audio amplifier and low level Hi Fi
1dio output are provided as standard.
LEBOX ST for composite video input type monitors £36.95

EBOX STL as ST but fitted with integral speaker £39.50
LEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
it overseas PAL versions state 5.5 or 6 mHz sound specification.
or cable / hyperband reception Telebox MB should be connected
a cable type service. Shipping code on all Teleboxe's is (B)

VER SUPPLIES

Virlulally every type of p%wer
supply you can imagine.Over
10,0%0 P -

ower Supplies Ex Stock
Call for info / list.

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification

)‘ monitors you will ever see -

At this price - Don’t miss it!!
Mitsubishi FA3415'EI’KL 14" SVGA Multisync colour monitor with fine
o, 0.28 dot piich tube and resolution of 1024 x 768. A
variety of inputs allows connection to a host of comput-
ers including IBM PC's in CGA, EGA, VGA & SVGA
, BBC, COMMODORE (including Amiga 1200),
ARCHIMEDES and APPLE. Many features: Eiched
faceplate, text swiching and LOW TION MPR
e specification. Fully guaranteed, supplied in EXCEL-

I wﬁ(ﬂl)i
Only £119 ® Order 2

Titt & Swivel Base £4.75
VGA cable for IBM PC included. Wi
Extemal cables for other types of computers CALL
As New - Used on film set for 1 week oniy!!
15" 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt ete. Full 90 day guarantee. £145.00 (E)

Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS35 (same style as CM8833) attractively styled 14"
colour monitor with both RGB and standard composite 15.625
Khz video Inputs via SCART socket and separate phono jacks.
Integral audic power amr and speaker for all audio visual uses.
Will connect direct to Amiga and Atarl BBC computers. Ideal for ail
video monitoring / security applications with direct connection
to most colour cameras. High quality with many features such as
front concealed'ﬂap controls, VCR correction button etc. Good
used condition - fully tested - guaranteed

Dimensions: W14 H12%" x 15%- D, Only £95

PHILIPS HCS31 Ultra compact 9” colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen burns). In attrac-
tive square black plastic case measuring W10" x H10" x 13%" D.

240 V AC mains powered. on|y £79.00 )

KME 10" 15M10009 high definition colour monitors with 0.28" dot
pitch. Superb clarity and modern styling.
Operates from ang 15.625 khz sync RGB video
source, with RGB analog-and composite sync
such as Atari, Commodore Amiga, Acorn
Archimedes & BBC. Measures only 13%" x 12" x

11". Good used condition. on|y £125 )
20"'22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL all solid state colour monitors,
complete with composite video & optional sound input. Attractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.In
EXCELLENT little used condition with full 30 day guarantee.

20"...£135 22"...£155 26"....£185()

SPECIAL INTEREST ITEMS
MITS. s% FA3445ETKL 14" Industrial spec SVGA monitors £245

2kW to 400 kW - 400 Hz 3 phase power sources - ex stock

£POA
£950
£750
£95
£550
£POA
£6500
£3750
£POA
£950
£1800
£175
£675
£POA
£1850
£650

IBM 8230 Type 1, Token ring base unit driver

IBM 53F5501 Token Ring 1CS 20 port lobe modules

IBM MAU Token ring distribution panel 8228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE
Trend DSA 274 Data Analyser with G703(2M) 64 /o
Marconi 6310 Programmable 2 to 22 GHz sweep generator
HP1650B Loglc Analyser

HP3781A Pattern generator & HP3782A Error Detector
HP APOLLO RX700 system units

HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts
HP3081A Industrila workstation c\w Barcode swipe reader
HP6264 Rack mount variable 0-20V @ 20A metered PSU
HP54121A DC to 22 GHz four channel test set

HP7580A A1 8 pen HPGL high speed drum plotter

EG+G Brookdeal 95035C Precision lock in amp

View Eng. Mod 1200 computerised inspection system £POA
Ling Dynamics 2kW programmable vibration test system  £POA
Computer controlled 1056 x 560 mm X Y table & controller £1425
Keithtey 590 CV capacitor./ voltage analyser £POA
Racal {CR40 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Line UPS - New batts Dec.1995  £9500
IC1 R5030UV 34 Cleanline ultrasonic cleaning system £POA
Mann Tally MT645 High speed line printer

Intel SBC 486/133SE Multibus 486 system. 8Mb Ram
Zeta 3220-05 AQ 4 pen HPGL fast drum plotters £1150
Nikon HFX-11 [Ephiphot) exposure control unit £1450
Motorola VME Bus Boards & Components List. SAE /CALL £POA
Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fujitsu M3041R 600 LPM band printer £1950
Fujitsu M3041D 600 LPM printer with network interface £1250
Perkin Elmer 2998 Infrared spectrophotometer £POA
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3750
Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager) £850
Sekonic SD 150H 18 channel digital Hybrid chart recorder  £1995
TAYLOR HOBSON Tall\(surt amplifier / recorder £750
System Video 1152 PAL waveform monitor £485
Test Lab - 2 mir square quistised acoustic test cabinets £300
Kenwood 9601 PAL Vectorscops - NEW 1 £650
Please call for further details on the above items

£2200
£1200

Surplus always
wanted for cash!

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!

Top quality 19° rack cabinets made in UK by
Optima gnclosures Ltd. Units feature
designer, smoked acrylic lockabie front door,
fuli height lockable half louvered back door
and louvered removable side panels. Fully
adjustabie internal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatile we
have ever sold. Racks may be stacked side by side and therefore
require only two side panels to stand singly or in multiple bays.
Overall dimensions are: 77%" H x 32%" 8 x 22" W. Order as:

OPT Rack 1 Complete with removable side panels. £335.00 (G)

OPT Rack 2 Rack, Less side panels £225.00 (G)

[ 32U - High Quality - All steel RakCab |

Made by Eurocraft Enciosures Ltd to the highest possibie spec,
rack features all steel construction with removable
side, front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door
is constructed of double walled steel with a
‘designer style’ smoked acrylic front panel to
enabie status indicators to be seen through the
panel, yet remain unobtrusive. Internally the rack
teatures fully slotted reinforced vertical fixin:
members to take the heaviest of 19" racl
equipment. The two movable vertical fixing struts
(extras available) are pre punched for standard ¢
‘cage nuts’. A mains distribution panel internal-
ly mounted to the bottom rear, provides 8 x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utllity socket. Overall ventilation is provided by
fully louvered back door and double skinned top section ™
with top and side louvres. The top panel may be removed for fitting
of integral fans to the sub plate-etc. Other features include: fitted
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Royal blue. External dimensions
mm=1625H x 635D x 603 W. (64" H x 25" D x 23%"W) |

Sold at LLESS than a third of makers price !!

A superb buy atonly £195.00 ()

Over 1000 racks - 19" 22" & 24" wide
3 to 44 U high. Available from stock !!
Call with your requirements.

TOUCH SCREEN SYSTEM

The ultimate in ‘Touch Screen Technology' made by the experts -
MicroTouch - but sold at a price below cost Il System consists of
a fiat translucent glass taminated panel measuring 29.5 x 23.5 cm
connected to an electronic controlier PCB. The controller produces
a standard serial RS232 or TTL output which continuously gives
simpte serial data containing positional X & Y co-ordinates as to
where a finger is touching the panel - as the finger moves, the data
instantly changes. The X & Y information is given at an incredible
matrix resolution of 1024 x 1024 positions over the entire screen
size 1! A host of available translation software enables direct con-
nection to a PC for a m&riad of applications including: control pan-
els, pointing devices, POS systems, controllers for the disabled or
computer un-trained etc etc. Imagine using your finger with
'Windows', instead of a mouse !t (a driver is indeed available !) The
applications for this amazing product are only limited by your
Img%nallonll Complete system includin% Controller, Power Supply
and Data supplied at an incredible price of only:

Fuli MICROTOUCH software support pack £ 145. 00 (8}
and manusis for IBM compatible PC’s £29.95 RFE - Tested

LOW COST RAM & CPU’S

INTEL 'ABOVE' Memory Expansion Board. Fulllength PC-XT
and PC-AT compatible card with 2 Mbytes of memory on board.
Card is fully selectable for Expanded or Extended (286 processor
and above) memory. Full data and driver disks su%%ﬁed. RFE.
Fullkl tested and guaranteed. Windows compatible. 9.95(A1)
Half length 8 bit memory upgrade cards for PC AT XT expands
memory either 256k or 512k in 64k steps. May also be used to filt
in RAM above 640k DOS fimit. Complete with data.
Order as: XT.-RAM UG, 256k. £34.95 or 512k £39.95 (A1)
SIMM SPECIALS
1MB x 9 SIMM S chip 120ns £16.50 (A1
1MBx9 SIMM3chip80ns £19.50 or 70ns  £22.95 (A1
1MB x 9 SIMM 9 chip 80 ns £21.50 or 70ns  £23.75 (A1
4'MB 70 ns 72 pin SIMM_-with parity- Only £95.00 (A1)
INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1)

Only

FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR ££€

FANS & BLOWERS

EPSON DO412 40x40x20 mm 12v DC
PAPST TYPE 612 60x60x25 mm 12v DC £8.9!
MITSUBISHI MMF-D6D12DL 60x60x25 mm 12v DC £4.95 10/ £42
MITSUBISHI MMF-08C12DM 80x80x25 mm 12v DC £5.25 10/ £49
MITSUBISHI MMF-09812DH 92x92x25 mm 12v DC £5.95 10/ £53

PANCAKE 12-3.5 92x92x18 mm 12v DC £7.95 10/ €69
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specify 110
or240 v £6.95. 80 x 80 x 38 mm - specify 110 or 240 v_ £5.95
IMHOF B26 1900 rack mnt 3U x 19° Blower 110/240v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

ssue 13 of Display News now available - send large SAE - PACKED with bargains!

EST

Standard
YEARS

i £

ALL MAIL & OFFICESH |[LONDON SHOP
Open Mon-Fri 9.00-5:30
Dept ET. 32 Biggin Way

Upper Norwood
LONDON SE19 3XF

Universities and Local Authorities
(B)=£5.50, (C)=£8.50, (D)=£12.00, (E)=£15.00, (F)=£18.00, (G}=CALL. Aliow approx 6 days for shipping
Conditions of Sale and unless stated guaranteed for 90 days. All guarantees on a retum to base basis. All rights reserved t0

Open Mon - Sat 9:00 - 5:30
215 Whitehorse Lane
South Norwood
On 68A Bus Route
Nr.Thornton Heath &
Selhurst Park SR Rall Stations

notice. Drders subject to stock. Discounts for volume. Top CASH prices paid for surplus goods. All trademarks etc acknowledged. ©

DISTEL®©

The Original
REE On line Database
Info on 20,000 + stock itemsl|
RETURNING SOON !

eee L]
-ELECTRONICS -
L | g Al prices for UK Mainiand. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders accepted from Govemment, Schools,

- minimum account order £50. Cheques over £100 are subject to 10 working days cléarance. Camiage charges (A)=£3.00, (A1)=£4.00,

ALL T ENQUIRIES

0181 679 4414

FAX 0181 679 1927

- faster CALL. Seotland surcharge CALL. All goods supplied to our
d’\angedprm' 1 specifications without prior
Display ronics 1996. E & OE. 06/6
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Figure 9: A fisheye lens picture of an early prototype-construction of a solar arrayfor the Space Station, built at Lockheed Martin

Missiles, Sunnyvale, California

Combustion science

The process of combustion still accounts for some 85% of the
world’s energy production. Any significant improvements in the
efficiency of this process would translate directly to fuel saving
and reduction of release of greenhouse gases.

Combustion studies on board the Space Shuttle have
already provided a novel means of validating some of the most
basic theories of combustion processes such as the Burke-
Schumann model of gas jet diffusion. At the recent 25 th
International Symposium on Combustion, almost 10% of
papers presented related to low gravity combustion research.

The process of ‘combustion synthesis’ where valuable
materials such as high strength carbon fibres, lightweight
composites and fullerines are produced directly as a product of
combustion is also currently being studied in low gravity
environments.

When a candle is lit in space, it develops to form a spherical
shape initially which is subsequently extinguished due to the
lack of convection processes which supply fresh oxygen to the
zone of combustion. This is because the heated air does not
rise in space due to its reduced density as would be the case
on earth.

Life on earth has basically developed in within the confines
and limitations a the gravitational field of the earth. The removal
of gravity introduces a radical alteration of a broad range of
mechanisms for living organisms. It is this removal of gravity
which allows a better understanding of the role of gravity as a
regulatory factor in life sciences.

Advanced technology development

Support for the specialist systems required for the Space
Station is expected to push significant investment into a broad
range of technologies. The requirement to develop high
efficiency and stable solar arrays for the Space Station project
is likely to benefit in a general way the drive to develop more
efficient and cost effective solar cell technology.

Significant investment is being directed towards the area of
reliable robotic systems and systems for remote operations.
Canada, for example, is involved in developing robot arm
technology for loading/unloading of hardware to and from the
Space Station.

In addition, significant developments are required for so
«called Advanced Extravehicular Activity (EVA) systems where
astronauts may be required to spend long periods assembling
and maintaining space vehicles.

The standard way of obtaining power in space has been to
use solar cells. While this is essentially straightforward for
single sateliites and deep space probes, for the Space Station
the size of array required is significant and as a consequence
introduces atmospheric drag due to contact with residual
traces of the atmosphere. At best, the photovoltaic system will
demonstrate 25% efficiency. One option being assessed is to
develop a thermodynamic solar generator where solar energy
is focused onto absorbing surfaces and stored in a thermal
storage reservoir from where it can be extracted as required in
some kind of power generation system.

One of the problems of space technology is that evolution
of systems can be a slow and deliberate process where even
the best ground based simulation systems cannot fully match
the harsh conditions experienced in outer space. The Space
Station will provide the opportunity for prototype component
systems 1o be exposed to the harsh environment of space and
then returned to earth for assessment and verification of
function. This should accelerate the rate of development of
space technology and confirm the trend towards smaller, more
reliable spacecraft. Will this mean that those countries not
participating in the Space Station project will miss out on
developments at this cutting edge of technology?

Life support

A critical part of the Space Station technology will be its life
support systems which maintain a breathable atmosphere,
regulate the temperature of inhabited modules and also where
possible recycle waste products. The development of this
technology is expected to make available vastly improved air
and water quality sensors in order to monitor and regulate
processes adequately.

The dramatically reduced availability of water in space will
drive technologies that will also benefit water utilisation on
earth - especially in regions of drought.

It is widely recognised that the existing life support systems
for space missions are not sufficiently developed to sustain
longer missions to Mars and beyond. The expected migration
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THE Autorouter for EASY-PC Pro' XM!

O T TR ST T e Uses the latest 32 Bit, Shape
1| Based, Multi-pass, Shove-aside
and Rip-up and Re-try Technology

= e AutoRoute very large and complex
TN boards
: e User Controllable,
Pl B | User Configurable

e 100% Completion where other
autorouters fail

e 100% Autorouted 140 Components
on a 210mm x 150mm board in less
than 10 minutes! (75MHz Pentium)

v-PC-PXH | PL Rel 15.595, 19.995 IN Qtr 45fix 2m2 L STUMPR.PCB

“The Best Autorouter that | have seen costing

less than £10,000!”  R.H. - (Willingham, UK) ® Could Easily Pay For Itself On The
First Project

Integrated Electronics CAD Affordable Electronics CAD

— S0

—— |EASY-PC Professional: Schematic From $275 £145
=

= \Capture and PCB CAD. Links directly to
Il ANALYSER 11l LAYAN and PULSAR

|
] o | ‘MultiRouter: 32bit Multi- -pass Autorouter $475  £295
5 for EASY-PC Professmnal XM

e lLAYAN New Electro Magnetlc Iayout $950 EES_
L_W,Tmr Simulator. Include board parasitics in
your Analogue simulations. Links with

= Schematic Capture

>

e and requires EASY-PC Professional XM |
e {and ANALYSER Ill Professional |
Analogue 'PULSAR: Digital CIrCUIt Simulator From $195 | £98|
& Dlgltal ANALYSER llI: Analogue Linear Circuit | From $195 £98
2 . R i :Simulator L
Simulation| 'FILTECH: Active and Passive Filter From $275| £145

Design program

STOCKIT: New comprehensnve Stock $275 - £145)
‘ control program for he smali or medium
sized business

EASY-PC: Award Winning PCB and $145 £75
Schematic CAD.

Z