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12v 18Ah SEALED LEADACID BATTERIES,
new and boxed, unused pack of 4 £39.95
ref CYC7 or £15 each ref CYC6

AUTOMATIC CHARGE RForthe above battenes charges
2atonce, charge levehndicatos circuitry, 6 hour charge £10ref CYC8

A new range of 12v to

240v INVERTERS

IV400S (400 watt) £89

IV800S (800watt)£159
IV1200S (1200 watt) £219

ECG MACHINES?/6v 10AH BATTS/24V 8A TX Ex
governmem ECG machines! Measures 390X320X 120mm, onthefront
are controts for scan speed, scan delay. scan mode, loads of connec-
tions on the rearinctuding video ot etc On the front panet are two DIN
sockets for connecting the body sensors to Sensors not included,
insicte 2 x 6v 10AH lead acid batts ( not in good condition), peb's and
2B8A? 24vtorrondiat transtormer (mains In) sold as seert, may haveone
or two braken knobs etc due to poor storage £15 99 ref VP2
SODIUM LAMP SYSTEMS £75.70 complete system
with 260w or SON-TAg! with and
ballast and starter( ) all you need is wire. 260W
system ref SLS1, 400W system SLS2.
PCSUPPORT HANDBOOK The uttimatetechnical guide
to building and maintaining PC’s. Over 460 A4 pages packed with
technicald d di JustE£10refPCBK. lf youwant 4 copies

BRAND NEW MILITARY ISSUE DOSE ME- |

TERS Current NATO tssue Standard emergency services unit
Used by most of the worlds Miltary personel New and boxed Normat
retail price £400, BULLS bargamn price just £99The PDRM 82 M isa
portable, tightweight, water resistant gamma radiation survey meter
to measure radiological dose rate in the range 0 1to 300 centigrays
perhouiin ar The Geiger Mutter (G M ) tube detectingunitisenergy
and polar response corrected The radiation levei s displayed on a
Ligqurd Crystal Display The microcomputer corrects for the non-
lineanty of the G M tube response The instrument 1s powered by
three mnternational C size battenes gmvng typicatly 430 hours opera-
tion in normal conditions. The dose rate meter PORM 82M designed
and seiected for the United Kingdom Government, has been fully
evaluated to satisfy a wide range of environmental conditions and s
nuclear hard. The construction enables the instrument to be easily
decontarminated The instrument rs designed for radiation surveys for
post ncident monitoning Used n a mobrle role, ether carmed by
troops or tn miltary vehictes for rapid deployment enabling radiation
hot spots to be quickly located Range 0 - 300 cGy/h in 0 1 cGylh
mcrements Over-range to 1500 cGy/h -indicates flashing 300 Accu-
racy f20% of true dose rate +0 1 cGylh, 0 - 100cGy/h f30% of true dose
rate, 100 - 300 cGy/h Energy Response 0 3 MeV to 3 MeV - within
f20% (Ra 226) 80 KeVto 30C KeV -within i40% (Ra 226) Detector
Energy compensated Halogen quenched Gerger Muller Tube Con-
trols Combined battery access and ON/ OFF switch Battenes 3
international standard C cells Weight 560¢grms Operatitg Tempera-
ture Range -30deg C to +60 degC Indications High contrast 4 digit
LCD Battery low indication Dose rate Rising/F alling £99 ref PDRM

Hydrogen fuel cellsOur new Hydrogen fuel cells are tv
at up tp 1A output, Hydrogen input, easily driven from a
smaili electrolosis assembly or from a hydrogen source, our
demo model uses a solar panel with the output leads ina
glass of salt water to produce the hydrogen! Each cell is

for£33 refPCBK2. Also isaCDp with

programmes to use with thebook £5 ref PCBK 1

D SIZE NICADS Tagged, 1200mA, 1.2v pack of 4 for £6 ref
CYC9oras apackof 24 for£22ref CYC10

D SIZE SEALED LEAD ACID BATTERIES

2v 2 5ah rechargeable sealed lead acid battery made by Cyclon

GUx45mm (standard D size) suppiled as a pack of 12 or 20 giving you
options for battery configerations eg 12v at 5ah, 24v at 2 S5ah, 6v at
10ah These battenes are particularty useful in that you can arrange
them in your project to optimise space etc (eg boat ballast etc) Pack
of 12 £10 ref CYC4, pack of 20 £16 ref CYCS

HYDROPONICS DO YOU GROW YOUR OWN-~

We have a full colour hydroponics catalogue avatable containing I

nutnents, pumps, fittings, enviromental controt light fittings, piants,
test equipment etc Ring for your free copy.

PC COMBINED UPS AND PSU heunthasatotaipower
of 292 watts, standard mother board connectors and 12 penpheral
power leads for drnives etc Inside 1s 3 12v 7 2aH sealed lead acid
battenes Backup time 1s 8 mins at full load or 30 mins at half foad

Madeinthe UK by Magnum, 110 0r240vac input, +Svat35A. -Svat 5A,
+12vat 9A -12vat 5A outputs 170x260x220mm new and boxed

£29 95Ref PCUPS2

ALTERNATIVE ENERGY CD, PACKED WITH
HUNDREDS OF ALTERNATIVE ENERGY RE-
LATED ARTICLES,PLANS AND INFORMATION
ETC£14.50REFCD56

AERIAL PHOTOGRAPHY KIT s rocket comes with

2 built in cameral it fues up to 500 feet (150 m} turns over, and takes
anaenal photograph of the ground betow The rocket then returmns wih
its fim via ts paracute Takes 110 film Supphed complete with
everything including a taunch pad and 3 motors (no film) £29 98 ref
astro

PROJECT BOXES Another bargain for you are these smart
ABS project boxes, smart two prece screw together case measunng
approx 6"x5"x2" completewith panet mounted LED Inside you wlifind
loads of free bits, tape heads, motors, chips resistors, transistors etc
Pack of 20 £19 95 ref MD2

TELEPHONES uust in ths week s 2 huge delivery of tel-
ephones, all brand new and boxed Two piece construction - ilum-
nated keypad, tone or pulse (switchabie) recall rechat and pause,
mighflowand off nnger switch and quality construction. Off write colour
and rs suppited with a standard imernational lead (same as US or
modems)if youwrsh to have a BT lead supphed to convert the phones
theseare £1 55eachrefBTLX Phones£4.99 eachrefPH2100f1£30
ref $S2

3HP MAINS MOTORS Single phase 240v, brand new, 2
pole 340x180mm, 2850 rpm, bustin automatice reset overload protec-
tor keyed shaft (40x16mm)jMade by |_eeson £99 each ref LEE1

BUILD YOU OWN WINDFARM FROM SCRAP
New publication gives step by step guide to buliding wind generators
and propellors  Armed with this publication and a good locat scrap
yard could make you self sufficient in electnctyt £12 ref LOTB1

CHIEFTANTANK DOUBLELASERS9WATT+3

WATT+LASER OPTICS Could be adapted for laser
Iistener, tongrange comms etc Double beam units designedtofitinthe
barreiofatank eachunt has 2 semi conductor lasers and motor dnve
units for akgnement 7 mile range, no circurt diagrams due to MOD,
new price £50 0007 us? £199 Each untt has two galllum Arsenide
njection lasers, 1 x 9 watt, 1 x 3 watt, 300nm wavelength, 28vdc,
600h2 pulse freq The units also contain a recerver to detect reflectedt
signals fromtargets £99 Ref LOT4

MAGNETIC CREDIT CARD READERS AND
ENCODING MANUAL £9.95 Cased with fiyleads, designed to
read standard credit cards! complete with controt elctronics PCB and
manual covenng everything you could want to know about whats
hidden in that magnetic strip on your card! just £9 95 ref BAR31
SOLAR POWER LAB SPECHAL 2x6%6"6v 130mA
cells 4LED's, wire, buzzer, switch + relay or motor £7.99REF SA27
SOLARNICAD CHARGERS axAAsze£9 99ref6P476
2xCsize £9 99 ref 6P477

designed to be pletely taken apart, put back together
and expanded to whatever capacity youlike, (up to 1Owatts
andt2vperassembly. Celiscost£49 refHFC11

PHILIPS VP406 LASER DISC PLAYERS, scart

OUTPUT. JUST PUT YOUR VIDEO DISK IN AND PRESS PLAY, I

STANDARD AUDIO AND VIDEQOUTPUTS,.£14.96 REF VP406
SMOKE ALARMS mans powered, made by the famous
Gent company, easy fit next to light fittings  power point Pack of 5
£15ref SS23, pack of 12 £24 ref SS24

4AH D SIZE NICADS pack of 4 £10 ref 4AHPK
SENDER KIT contains att componenis tobuild a A/ transm -
ter complete with case £35 ref VSXX2

10 WATT SOLAR PANEL Amormphous sikcon panel l

fittet in a anodized alumimum frame Panel measures 3' by 1" with
screw terminals for easy connection 3 x 1° solar  panei £56 ref
MAGSS

12VSOLAR POWEREDWATER PUMP perfectfor
many 12v DC uses, from solar fountains to hydroponics! Smalt and
compact yet powerful works direct from our 10 watt solar panet in
bright sun Max hd {7 ft Max flow =8 Lpm 1 S5A Ref AC8£18 99
SOLAR ENERGY BANK KIT 50x 6"x12" 6v solar
panels(amorphous)+§0 diodes £99 ret EF112
PINHOLE CAMERA MODULE WITH AUDIO!
Superb board camera with on board sound! extra small just 28mm
square (including microphone) ideal for covert surveillance Can be
hidden inside anything , even a matchbax! Complete with 15 metre
cabte, psu and tvfver connnectors £49 85 ref CC6J

SOLAR MOTORS Tiny motors which run quite happity on
voftages from3-12vdc Works on our 6v amorphous 6" panels and
you can run them from the sun! 32mm dia 20mm thick £1 50 each
WALKIE TALKIES ¢ MILE RANGE £37/PAIR REF MAG30
LIQUID CRYSTAL DISPLAY Bargain prices.
40 character 1 line 154x16mm £6.00 ref SMC4011A
YOUR HOME COULDBE SELF SUFFICENTIN
ELECTRICITY Comprehensive plans with loads of info on

desigring systems, panels. control electronics etc £7 ref PV1

AUTO SUNCHARGER 155x300mm solar panelwithdiode
and 3 metre lead and cigar piug 12v2w £12.99 REF AUG10P3
SOLAR POWER LAB SPECIAL 2x6'%6"6v130mA
cells, 4LED's, wire, buzzer switch + relayor motor £7.99 REF SA27
SOLAR NICAD CHARGERS 4 x AA sze £9 99 ref
6P476, 2 xC size £9 99 ref 6P477

MINATURE TOGGLE SWITCHES mesetopqualty
Japanese panel mount toggle switches measure 35x13x12mm, are
2 pole changeover and will switch 1A at 250vac, or 3 A at 125vac
Complete with mounting washers and nuts Supplied asa boxof 100
switches for £29 95 ref SWT35 or a bag of 15 for £4 99 ref SWT34
VOICE CHANGERS Hold one of these unis over your
phone mouth prece an you can adust your voice using the controls
onthe unit! Battery operated £15 ref CC3

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN35QT.(ESTABLISHED 50 YEARS).

JMAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £4.00 P&P PLUS VAT.

24 HOUR SERVICE £6.50 PLUS VAT.
OVERSFAS ORDERS AT COST PLUS £3.50

(ACCESS,VISA, SWITCH, AMERICAN EXPRESS)

"phone orders : 01273 203500

FAX 01273 323077
Sales@bull-electrical.com

30 WATTS OF SOLAR POWER for just £69,
4 panels each one 3'x1' and producing
8w, 13v. PACK OF FOUR £69 ref SOLX

200 WATT INVERTERS piugs straight into your car

cigarette ighter socket and 1s fitted with a 13A socket so you can run
your mains operated devices from your car battery £49 85 ref SS66
THE TRUTH MACHINE Teiis if someone s tying by micro
tremors in thewr voice, battery operated, works in general conversa-
tion and on the ‘phone and TV as welli £42 49 ret TD3

lNFRA RED FiLM 6" square pece of flexible Infra red filmthat
will only allow IR kght through Perfect for converting ordinary
torcties, ights, headiights etc tomnfra red output only using standard
ght bulbs Eastly cut to shape 6" square £15 ref IRF2
33KILOLIFT MAGNETNeodymum 32mm diameter with
a fning bolt on the back for easy mounting. Each magnet wili hft 33
kilos 4 magnets boltedto a piate will ift anincrechble 132 kilos! £15
ref MAG33 Pack of 4 just £39 reg MAG33AA

HYDROGEN FUEL CELL PLANS cads ot mformation
on hydrogen storage and production Practical plans tc buitd a
Hydrogen fuet cell (good workshopfaciities required) £8 set ref FCP1

STIRLING ENGINE PLANS irteresting nformation pack

covenng ail aspects of Stiling engines, pictures of home made
engtnes made from an aerosol canrunning on acandle! £121ef STIR2

ENERGY SAVER PLUGS saves up to 15% electncity
when used with fndges motors up to 2A light bulbs soldenng irons
elc £9earefLO171 10 pack£69 ref (OT72

12V OPERATED SMOKE BOMBS Type3sa12v

tngger and 3 smoke cannisters each cannister witl fill a room n a
very short space of timel £14 99 ref SB3 Type 2 18 20 smaller
canmisters (surtable for mock equipment fires etc) and 1 tngger
modulefor £29refSB2 Type 11s a12vingger and 20 Jarge cannisters
£439 ref SB1

HIPOWER ZENONVARIABLE STROBES usefu!

12v PCB fitted with hi power strobe tube and control electronics and
speed control potentiometer. Perfect for interesting projects etc
70x55mm 12vdcoperation £6earefFLS1 packof 10 £49 ref FLS2

NEW LASER POINTERS 4 5mw 75 metre range hand
held und runs ontwo AA battenes (supplied) 670nvm £29 ref DEC49J
HOWTO PRODUCE 35BOTTLES OF WHISKY
FROMASACK OF POTATOES comprenensive 270

page book covers all aspects of spirt production from everyday
materials Includes construction detaits of simple stifts £12 ref MS3

NEWHIGHPOWER MINIBUG Witharange of upto800

metres and a 3 days use from a PP3 thiss our top selling bug! less
than 1" square and a 10m voce pickup range  £28 Ref LOT102

|R LAMP KIT sutabie for cctv cameras, enables the camera
to be used in tota! darkness! £6 ret EF138
INFRA RED POWERBEAM tiandheid battery powered

lamp, 4inchreflector grves out powerful pure infrared ight! perfect for
CCTV use, nightsights etc £29 ref PB1
SUPERWIDEBAND RADARDETECTOR ietects
both radar and laser X K and KA bands speed cameras and alt
known speed detection systems 360 degree coverage front&r
earwavegudes, 1 1°x2 7"x4 6" fits on visor or dash £149

LOPTX Made by Samsung for colour TV £3 each ref SS52
LAPTOP LCD SCREENS 240x175mm, £12 ref 5551
WANT TO MAKE SOME MONEY? STUCKFOR
AN IDEA? we have collated 140 business manuals that gve
you infornation on sething up different businesses, you peruse these
at your leisure using the text edrtor on your PC Also inciuded 1s the
certficate enabling you to reproduce (and seft) the manuals as much
as you ike! £14 ref EP74

ELECTRONIC SPEEDCONTROLLER KITrorthe

abovemotortis £19ref MAG17 Save £5 dyou buythem bothtogether
1 motor plus speed controller trp 1s £41, offer price £36 ref MOTSA

INFRA RED REMOTE CONTROLS mace for Tv's but
may have other uses pack of 100 £39 ref iREM

RCB UNITS Inline IEC lead with fitted RC
breaker. Installed in seconds. Pack of 3
£9.98 ref LOTS5A

On our web sites you
can

1. Order online.

2. Check your premium bonds.

3. Enter our auction or build your own.

4. Add E-commerce to your own site.

5. Discover our software site, optical site, hydro-
ponics site, holiday home exchange site, inkjet
site, hotels site.

6. View our web camera.

7. Invest in our future.

http://www.bullnet.co.uk

YOURHOME COULDBE SELF SUFFICENTIN
ELECTRICITY Comprehensive plans with loads of info on
designing systems, paneis, control electronics etc £7 ref PV1

AUTO SUNCHARGER 155x300mm solar panelwith diode
and 3 metre lead and cigar piug 12v 2w £12.99 REF
auc10rs STEPPERMOTORS Brand new stepper motors,
4mmfoang holes with 47 14mmfixingcentres, 20mmshaft 6 35mm
diameter, Sv/phase 0 7A/phase, 18 deg step (200 step) Body
56x36mm £14 99 ea ref STEPS, pack of 4for £49 95 PIC based
vanable speedcontroller kit £15 ref STEP7
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Visit our website
www.distel.co.uk

Converts your colour monitor into a QUALITY COLOUR TVit

TV SOUND & }
VIDEO TUNER |

nels not normally recelvers*® (TELEBOX
MB). Push button controls on the front aliow recopion of 8 hully tuneable
‘off as’ URF colour television channels. MB covers virtually al

sion frequencies VHF and UHF including the HYPERBAND eas usad by
mmwwwumwmmwam
{pcture N picture) setups. For complete - even for monitors wethout
sound - an # mmmwawwﬁmmm

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with integral speaker £39.50
TELEBOX MB Muitiband VHF/UHF/Cable/H band tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification.
“For cable / hyperband signal reception Telebox MB should be con-
nectad tg a cable type saervice. Shipping on all Telebox's, code (8)

State of the art PAL (UK spec) UHF TV tuner module
PP with compaosite 1V pp video & NICAM hy i stereo sound
outputs. Micro electronics all on one small PCB only 73 x 160
7 x 52 mm enapie full lunng contiol via a simpie 3 wire link 10 an
IBM pc type computer. Supplied complete with simple working pro-
gram and documentation. Requires +12V & + 5V DC 1o operate.

BRAND NEW - Order as MY00. Only £49.95 cooe (B)
See www.distel.co.uk/data_my00.him for picture + full details

FLOPPY DISK DRIVES 2%:" - 8"

All units {unless stated) are BRAND NEW or removed lrom often
brand new equipment and are fully tested, aligned and shipped to
you with a full 90 day guarantee. Call or see our web site
www. dlstel.co.uk for over 2000 unlisted drives for spares or repair

3%" Mitsubishl MF355C-L. 1.4 Meg. Laptops only
3%° Mitsubishi MF355C-D. 1.4 Meg. Non laptop

5%" Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE

§%" Teac FD-55F-03-U 720K 40780 (for BBC's etc) RFE  £29.95(8
5%° BRAND NEW Mitsubishl MF5018 360K £22.95(B
Table top case with inlogcal PSU for HH 5%" Floppy / HD £29.95(8
8" Shugart 800/801 8° 5SS refurbished & tested £210.00(E,
8~ Shugart 810 8° SS HH 8rand New £195.00(€)
8" Shugart 851 8° double sided refurbished & tested EZS0.00(ES
8~ Mitsubishl M2894-63 double sided NEW £295 00(E)
8" Mitsubishi M2896-63-02U DS siimline NEW £295.00(€)
Duat 8" drives with intogral & SUPP £499.00/E)

£25.95(8}
£18.95(8
£18.95(8

2 Mb

HARD DISK DRIVES 2%" - 14"

2%" TOSHIBA MK1002MAV 1.1Gb laptop(12.5 mm H;

New £79.95
2%" TOSHIBA MK2101MAN 2,16 Gb taptop (19 mm H} New £89.50
2% TOSHIBA MK4309MAT 4.3Gb laptop (8.2 mm H) New£105.00
2% TOSHIBAMKB409MAYV 6.1Gb faptop (12.7 mm H) New£190.00
2%" 1o 3%" conversion kit for Pc's, complete with connectors £14.95
3%* FUJI FK-309-26 20mb MFM UF RFE £59.95
3%* CONNER CP3024 20 mb IDE IF io: equiv.) RFE £59.95

32" CONNER CP3044 40 mb IDE I/F {or equiv.) RFT £69.00
3%° QUANTUM 40S Prodri ve 42mb SCSI I/F, New RFE

5%" MINISCRIBE 3425 20mb MFM UF {or equiv.) RFE

5% SEAGATE ST-238R 30 mb RLL I/F Refurb

§%" CDC 94205-51 40mb HH MFM UF RFE tested

5%" HP 97548 850 Mb SCS! RFE tested

5%* HP C3010 2 Gbyte SCSI differential RFE tested

8° NEC 02246 85 Mb SMD interface. New

8" FUJITSU M2322K 160Mb SMD UF RFFE lested

8° FUJITSU M2392K 2 Gb SMD UF RFE tested i
Many other drives in stock - Shipping on ail drives Is code (C1)

MITS. A FA344SETKL 14° Industrial spec SVGA monitors  £245

FARNELL 0-60V DC € 50 Amps, bench Power Supplies £995
FARNELL AP3080 0-30V DC © 80 Amps, bench Suppy ~ £1850
1kW {0 400 kW - 400 Hz 3 phase power sources - ex stock £POA
1BM 8230 Type 1, Token ring base unit driver £760
Wayne Kerr AA200 Audio frequency response analyser £2500
1BM 53F5501 Token Ring ICS 20 port lobe modules £750
IBM MAU Token rng distribution panet 8228-23-5050N £95
AIM 501 Low distorlion Oscillator 9Hz to 330Khz, IEEE £550
ALLGON 8360.11805- 1880 MHz hybrid power combiners ~ £250
Trend DSA 274 Data Analzser with G703(2M) 64 v £POA
Marconi 6310 Programmabie 2 to 22 GHz sweep generator £6500
Marcont 2022C 10KHz-1GHz RF signal generator £1550
Marconi 2030 opt 03 10KHz- 1.3 GHz signai generator New £4995
HP1650B Logic Analyser £3750
HP3781A Pattern gonerator & HP3782A Error Detector £POA
HP6621A Dual Programmable GPIB PSU 0-7 V 160 walls  £1800
HP6264 Rack mount vanable 0-20V @ 20A metered PSU £675
HPS54121A DC to 22 GHz lour channel lest sel POA
HP8130A opt 020 300 MHz pulse generator, GPIB etc £7900
HP A1, AQ B pen HPGL high drum plotters - from £550
HP DRAFTMASTER 1 8 pen high speed plottet £750
EG+G Brookdeal 95035C Precision lock in amp £1800
View Eng. Mod 1200 computenised inspection system £POA
Sony DXC-3000A High quality CCD colour TV camera £995
Keithley 590 CV capacitor / voltage analyser £POA
Racal ICR40 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Line UPS - Now batteries £9500
Emerson AP130 2 SKVA industnal spec. UPS £2100
Mann Tally MT645 High speed line printer £2200
Intel SBC 486/133SE Multibus 486 system. BMb Ram £945
Slemens K4400 64Kb to 140Mb demux analyser £2950

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

THE AMAZING TELEBOX IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

10,000,000 items EX STOCK

For MAJOR savinGs
A\ Qb B WED SITE wisrw distel co gk
VIDEO MONITOR SPECIALS
One of the highest specification
monitors you will ever see -
At this price - Don’t miss it!!
Mitsubishi FA3415ETKL 14" SVGA Mulisync colour monitor with fine
.. 0.28 dot pitch tube and resolution of 1024 x 768. A

of inputs allows connechon 1o & host of comput-
induding IBM PC's in CGA, EGA, VGA & SVGA

* faceplale, text swiching and LOW
: spechcation. Fully guaranteed, in EXCELLENT (nile
used condition.

TH & Swivel Base £4.75 Only £119 i
VGA cable for IBM PC included. y LRI

Extemal cables fot other types of computers available - CALL

Ex demo 17" 0.28 SVGA Mitsubishi Diamond Pro
monitors, Full multisync etc.
Full 90 day gyarantee. Only £199.00 (E)

Justin - Microvitec 20° VGA (800 x 600 res.} colour monitors.
Goad SH condition - from £299 - CALL tor info

PHILIPS HCS35 (same style as CMBB33) attractively styled 14
colour monitor with poth RGB and standard composite 15.625
Khz video inputs via SCART socket and separate phono jacks.
Integral audio power amp and speaker for all audio visual uses.
Will connect direct to Amiga and Atarl BBC computers. ideal for ak
video monitoring / security applications with direct connection
to most colour cameras. High qualty with many features such as
front concealediill:w cor;l(;ols. VCR ec;oaneclion button etc. Good
used condition - fully tested - guarant

Dimensions: W14° x H123" x 15%° D. only 299'00 (€)

PHILIPS HCS31 Uttra compact 97 colour video monitos with stan-
dard composite 15.625 Khz video inpuf via, SCART socket. ideal
for all monitoring / securily applications. High qualty, ex-equipment
fuily tested & guaranleed (possible minor screen bums). in attrac-
tve square black plastic case measuring W10* x H10" x 13%* D.

240 V AC mains powsted. on|y £79.00 ©
KME 10° 15M10009 high definition colour monitors with 0.28° dot

pitch. Superb clarily and modern styling. . ...
Operates from ang 15.625 khz sync RGB video
source, with RGE analog and composite sync
such as Atari, Commodore Amiga, Acorn
Archimad 8BC. M only 13%° x 12° x §i#
11°. Good used condition. Only £125 (g)

20" 22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL ail solid state colour monitors,
completa with composite video & optional sound input. Attractive
teak style case. Perlect for Schools, Shops, Disco, Clubs, etc.In
EXCELLENT little used condition with full 90 day guarantee.

20"...£135 22“...£155 26"..£185(f)

We probably have the largest range of video monitors in
Europe, All sizes and types from 4" 10 42" cail for info.

DC POWER SUPPLIES

Virtually every type of pawer
supply you can imagine.Over
10,000 Power Supplies Ex Stock
Call or see our web site.

EST EQUIPMENT & SPECIAL INTEREST ITEMS

HP6030A 0-200V DC @ 17 Amps bench power supply
intel SBC 486/125C08 Enhanced Multibus (MSA) New £1150
Nikon HF X-11 {Ephiphot) exposure control unit £1450
PHILIPS PM5518 pro. TV signal generator £1250
Motorola VME Bus Boards & Components List. SAE / CALL EPOA

£1950

Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fujitsu M3041R 600 LPM high speed band printer £1950
Fujitsu M3041D 600 LPM printer with network interface £1250
Perkin Elmer 2998 Infrared spectrophotometer £500

Perkin Elmer 597 Infrared spectrophotometer £3500
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3250
LightBand 60 output high spec 2u rack mount Video VDA's £495
Sekonic SD 150H 18 channel digital Hybrid chad recorder  £1995

B&K 2633 Microphone pre amp 300
Taylor Hobson Tallysurf amplifier / recorder £750
ADC $5200 Carbon dioxide gas detector / monitor £1450
BBC AM20/3 PPM Meter (Ernast Turner) + drive electronics  £75
ANRITSU 9654A Optical DC-2.5G/b wavetorm monitor £5650

ANRITSU MS900181 0 6-1 7 uM optical spectrum analyser £POA
ANRITSU ML93A optical power meter £990
ANRITSU Fibie optic characteristic test sel CPOA
R&S FTDZ Dual sound unit £650
R&S SBUF-E1 Vision modulator £775
WILTRON 66308 12 4/ 20GHz RF sweep generator £5750
TEK 2445 150 MHz 4 1race oscilloscope £1250
TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955
TEK TDS380 400Mhz dighal reaitime + disk drive, FFT etc £2900
TEK TDS524A 500Mhz digttal realtime + colour cispiay elc £5100
HP3585A Opt 907 20Hz to 40 Mhz spectrum analyser £3950
PHILIPS PW1730/10 60KV XRAY generator & accessories £POA
CLAUDE LYONS 12A 240V single phase auto volt. regs £325
CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900

DISTEL on the web !! - Over 16,000,000 items from stock - www.distel.co.uk

Surplus always
wanted for cash!
19" RACK CABINETS

Superb quality 6 foot 40U
Virtuatly New, Ultra Smart
Less than Half Price!

Top quality 19° rack catwnets made in UK by
Optima Enclosures Ltd Units feature
designer, smoked acrylic lockable front door,
ful! height lockable half louvered back doors
and louvered removable side panels. Fully
adjustable internat fixing struts, ready punched
for any configuration o! equipment mounting
plus ready mounted integral 12 way 13 amp
socke! switched mains distnbution strip make
these racks some of the most versatiie we
have aver sold. Racks may be stacked side by side and therefore
require only two side panels to stand sins!y of in multiple bays
Ovarall dimensions are: 77%" H x 32%" D x 22° W. Order as:
OPT Rack 1 Complete with removable side panels. £345.00 (G)
3 - } 45 00 (3

S L LT
POTESLVIEINTIENNS
PEITIECETVIITECLIC,

£

y:
A

OF1 Hack (
Over 1000 racks, shelves, accessories
19" 22" & 24" wide 3 to 46 U high.
Available from stock !!

| 32U - High Quality - All steel RakCab |

Made by Eurocraft Enclosures Ltd 1o 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 tocks. The front door {
is constructed of double walled steel with a
‘designer style’ smoked acrylic front panel to |
enable status indicators to be seen through the 5§
panel, yat remain unobirusive. Intemailly the rack
features fully slotted reinforced vertical tixing |
members to take the heaviast of 19" rack
equipment. The two movable vertical fixing struts (1
(extras available) are pre punched for standard }
‘cage nuts’. A maing distribution panet internal- §
ty mounted to the bottom rear. provides B x 1EC 3
pin Euro sockets and 1 x 13 amp 3 pin switched .-
utitity socket. Overall ventilalion is provided by ~ X
fully louvered back door and double skinned top section
with top and side fouvces. The top pane! may be removed for fitting
of integral tans to the sub plate etc. Other features include: fitted
castors and floor levelers, prepunched utihity pane! at lower rear lor
cable / connector access etc. Supphed m excellent, slightly used
condition with keys. Colour Royal blue. External dimensiens
mm=1625H x 6350 x 603 W (64" Hx 25" D x 23%" W}

Sold at LESS than a third of makers price !

A superb buy at only £245.00 ©
42U version of the above only £345 - CALL

12V BATTERY SCOOP - 60% off I!

A special bulk purchase from a cancelled export order brings you
the most amaring uvlr;jp on these ultra high spac 12v DC 14 Ah
rechargeable battecies Made by Hawker Energy Ltd, type SBS15
featuring pure lead plates which offer a far supenor shelt & guaran-
teed 15 year service life Fully BT & BS6290 approved. Supphed
BRAND NEW and boxed. Dimensions 200 wide, 137 tugh, 77 deep:

& A

Tober NG R

M8 bol temunals. Fully guaranteed. Current makers price over £70
Save ££££'s by choosing your next relay from our Massive Stocks
State, Printed Circuit Mounting etc , CALL or see our web site
luiing a tully cased COLOUR CCO camera a1 a

applications. A 10 mm tixed focus

range The composite video output will

recorders. Unit runs from 12V DC so
Qverall dimensions 66 mm wide x 117 derp x 43 high  Supplied

Webret=1K33  ONLY £99.00 or 2 for £180.00 (a)

and licence - OEM packaged. ONLY £89.00 (5
Windows for Workgroups 3.11+ Dos 6.22 on 3.5" disks £55.00

sachQur Price £35 each «, or 4 for £99
RELAYS - 200,000 FROM STOCK
covering types such as Mitary, Octal, Cradle. Hermeticaily Sealed,
Continental, Contactors, Time Delay. Reed. Mercury Wetted, Solid
www.distel.co,uk for more information. Many obsolete types from
stock. Save ££LE°s
Undoubtedly a miracle of modern technology & s /
our special buying power | A quality product fea 4Ve
gve away price | Untt features full autolight sensing for Q
use in low light & high light 3
> wide angle lens gvos excelient focus
and resolution {rom close up to long
L connect to any composite monitor or TV
(via SCAHI socket) and most video
idea! for security & portable applica-
tions where mains power nol available
BRAND NEW & fully guatanteed with user data, 100's of applica-
tions ncluding Secunty, Home Video, Web TV, Wab Cams etc, eic.
NT4 WorkStation, complete with service pack 3
ENCARTA 95 - CDROM, Not the latest - But at this price | £7.95
DOS 5.0 on 3%" disks with concise books c/w QBasic £14.95
Wordpertect 6 for DOS supptied on 3% disks with manual £24.95
shipping charges for software is code B _

Ur stes and

sy

VEARS

E“.; E QCOSO000 o--: C . ALL MAIL TO LONMDON SHOP

e t *ees® | Dept PE, 29/35 Osborne Rd Open Mon - Sat 9:00 - 5:30
P e e 30 Thornton Heath 2155°wur:l'§engxeool3no
eeee . . .

Surrey CR7 8PD
Open Mon - Fri 9.00 - 5:30

(B)-£5 0, (C)=48 50, (S 1) £12.50, (D}=£15.00, (F-}=£18 00, (F}=£20.00, (G}=CALL
of Sale arxt unss stated quaranteed o 90 days Al uaraniees on a relum 10 base bases. Al
10 stock Dwscourts for wohame Tap CASH proes pand

On 68A Bus Route
. N.Thomton Heath &
Seltiurst Perk SR Rail Stations

AR proes for UK Maniand. UK customers add 17.5% VAT to TOTAL order amound. Miimum oder £10. Bona Fide acoount orders accepted from Govemment, Schoois
) Local Authonties - menmum accourd order £50. Cheques over £100 are subject to 10 working days dearance Caniagn charges (A)-£3.00, (A1)-£4.00
Alow approx 6 days for shioping - faster CALL. All gonds suppied 1o our Standard Condtons
nghls reserved lo
suphus goods Al trademarks. iradenames etc

DISTEL®

Visit our web site
www.distel.co.uk
emall = admin@distel co.uk

ALL T ENQUIRIES

0208 653 3333

FAX 0208 653 8888

change peces / spachications wihout paor notce Ocders subyoect
acknowleaged € Drsplay Llectrones 1399 E & O k. 0799




NEXT MONTH

DIY LIGHTNING

Short of divine intervention, most of us are never going to get to control
nature’s most spectacular effect. However, thanks to the genius of a
144-year-old physicist, you can.

The purpose of this article is to allow you, the reader, to build a working
Tesla coil (see photo) with an arc output of at least 50cm, giving you a
general idea as to why and how it works and a few ideas for some of the
fun effects that can be demonstrated with it. But, be warned, the output
from this project is easily capable of killing you if not treated with due
respect.

DOORBELL EXTENDER

This “through the mains” unit will extend your doorbell so you can hear it
in the garage or workshop. It will also act as a control system to switch
on or off a remote appliance from the comfort of your armchair, or as a
safety button for the bed-ridden etc.

BODY DETECTOR

Capacitance is an extraordinary bhenomenon, in that it is able to work
through empty space. This is a quality that is normally taken for granted.
The accumulation of charge on a metal plate gives rise to an electric
field, which will affect another plate in direct proportion to the inverse of
its distance. Capacitance, also, is one of a vast range of physical
phenomena that may be translated into electrical oscillations.

The Body Detector featured in this article relies on the fact that the
human body itself possesses a fairly large order of capacitance to the
ground, and that if such a body approaches the positive plate of a given
capacitor, its value will rise.

Due to its high sensitivity and good stability, the Body Detector may be
attached to a wide variety of metal objects — in the process
sensitising the entire object concerned.

Although in theory the Body Detector is dependent on the electric
field which surrounds the human body, in effect it acts as though
an invisible field were created around the object concerned —
similar to the “invisible” defence shields seen in the latest Star Wars
movie.

PLUS ALL THE REGULAR FEATURES

NO ONE DOES IT BETTER
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QuasaR ELecTRoNCS LimiTeD
Unit 14 Sunningdale, BISHOPS STORTFORD, Herts. CM23 2PA

TEL: 01279 306504

FAX: 07092 203496

PROJECT KITS

Our electronic kits are supplied complete with all components, high quality PCBs
(NOT cheap Tripad strip board!) and detalled assembly/operating instructions

® 2 x 25W CAR BOOSTER AMPLIFIER Connects 1o
the output of an existing car stereo cassetle player,
CD player or radio Heatsinks provided PCB
76x75mm 1046KT. £27.95

® 3-CHANNEL WIRELESS LIGHT MODULATOR
No electrical connection with amplifier. Light modu-
lation achieved via a sensitive electret microphone.
Separate sensiivity control per channel. Power
handing 400Wichannel. PCB 54x112mm. Mains
powered Box provided. 6014KT £27.95

® 12 AUNNING LIGHT EFFECT Exciting 12 LED
light effect ideal for parties, discos, shop-windows &
eye-calching signs PCB design allows replacement
of LEDs with 220V bulbs by nserting 3 TRIACs.
Adjustable rotation speed & direction PCB
54x112mm. 1026KT £17.95; BOX (for mains opera-
tlon) 2026BX £10.00

® DISCO STROBE LIGHT Probably the most excit-
ing of all hght etfects Very bright strobe tube.
Adjustable strobe frequency 1-60Hz. Mains powered
PCB 60x68mm, Box prowded 6037KT £31.95

@ ANIMAL SOUNDS Cat, dog. chicken & cow. Ideal
for kids farmyard toys & schools SG10M £6.95

® 3 1/2 DIGIT LED PANEL METER Use for basic
voltage/current displays or customise to measure
temperature, light, weight. movement, sound fev-
els, etc. with appropriate sensors (not supphed)
Various input circuit designs provided 3061KT
£13.95

@ IR REMOTE TOGGLE SWITCH Use any TVAVCR

remote control unit to swilch onboard 12VAA relay |

onvoft 3058KT £10.95

SPEED CONTROLLER tor any common DC motor up
to 100V/5A. Pulse width modulation gives maximum
torque at all speeds. 5-15VDC. Box provided. 3067KT
£12.95

@ 3 x 8 CHANNEL IR RELAY BOARD Control eight 12V. 1A
relays by Infra Red (IR) remote control over a 20m range in
sunhght 6 relays tum on only, the other 2 toggle onvoff 3 oper-
ation ranges determined by jumpers Transmitter case & all
compenents provided Receiver PCB 76x89mm  3072KT
£52.95

4 WATT FM TRANSMITTER

PCB: 45 x 145mm.
ORDERING INFO: Kit 1028KT £24.95.

1052KT £17.95. AS1028 £39.95.

PRODUCT FEATURE

Small but powerful 4 Watt 88-108MHz FM trans-
mitter with an audio preamplifier stage and 3 RF
stages. Accepts a wide variety of input sources
— the electret microphone supplied, a tape
player or for more professional results, a sepa-
rate audio mixer (like our 3-Input Mono Mixer kit
1052). Can be used with an open dipole or
ground plane antenna. Supply: 12-15V DC/0-5A.

OPTIONAL EXTRAS: 3-input Mono Mixer Kit

@ SOUND EFFECTS GENERATOR Easy to build. |

Create an almost infintte variety of Interesting/unusu-
al sound effects from birds chirping to sirens. SVDC.
PCB 54x85mm. 1045KT £9.95

® ROBOT VOICE EFFECT Make your voice
sound simiar 1o a robot or Darlek. Great fun for
discos, school plays, theatre productions, radio
statiors & playing jokes on your fnends when

|
[

answering the phone! PCB 42x71mm. 1131KT |

£9.95

@ AUDIO TO LIGHT MODULATOR Controls intensi- |

ty of one or more hghts In response 1o an audio Input,
Safe modern oplo-coupler design. Mains voftage
expenence required. 3012KT £8.95

@ MUSIC BOX Activated by light. Plays 8 Christmas
songs and 5 other tunes. 3104KT £7.95

® 20 SECOND VOICE RECORDER Uses non-
volatile memory - no batlery backup needed.
Record/replay messages over & over. Playback as
required to greet customers etc. Volume control &
built-in mic. 6VDC. PCB 50x73mm.

JNINKT £12.95

® TRAIN SOUNDS 4 selectable sounds : whistie
blowing, level crossing bell, ‘clickety-Clack’ & 4 in
sequence. SGOIM £6.95

FACTOR|
PUBLICATIONS

THE EXPERTS IN RARE &
UNUSUAL INFORMATION!

Full detauis of all X-FACTOR PUBLICATIONS can be found
ow cata'ogue N 8 Minimum order charge for reports and
pians is £5.00 PLUS normal P&P

@ SUPER-EAR LISTENING DEVICE Complete plans to
build your own parabolic dlsh microphone Listen to distant
vorces and sounds through open windows and even wallst
Made from readily available parts R002 £3.50
@ TELEPHONE BUG PLANS Build you own micro-beetle
telephone bug Suitable for any phone Transmels over 250
metres - more wiih recever Made from easy to
obtan, cheap components. RO06 £2.50
@ LOCKS - How they work and how to pick them This fact
filled report will teach you more about locks and the an of
lock pieking than many books we have seen at 4 times the
price Packed with information and illusirations A008 €3.50
@ RADIO & TV JOKER PLANS
We sho u how 1o build three ditterent circuits for dis-
prcture and sound pius FM radio' May upset
ur neighbours & the authorties! DISCRETION
EQUIRED R017 £3.50
® INFINITY TRANSMITTER PLANS Complete plans for
builting the famous Infinty Transmitter Once mstalled on
the target phone, device acts like & room bug Just call the
target phone & activate the und to hear all room sounds
Great for home/office securty! RO19 £3.50
OTHE ETHER BDX CALL INTERCEPTOR PLANS Grabs
Ielephone calls out of thin air' No need to wire-in a phone
bug Simply place this device near the phone lines to hear
he conversations laking ' RO25 £3.00
0 CASH CREATOR BUSINESS REPORTS Need ideas
for making some cash? Well this coul¢ be just whal you
need! You get 40 reports {approx 800 pages) on floppy
disk thal give you information on setting up diflerent busi-
nesses You also get valuable reproduction and duphcation
gghslg 50 that you can sell the manuals as you like R030

84

@ PC CONTROLLED RELAY BOARD
Convert any 286 upward PC into a dedicated
automatic controller to independently turn on/off

SURVEILLANCE

High perormance surveiance bugs. Room transmifters supplied with sensilive electrel microphone & baftery hoidencip All trans-
mitters can be recesved on an mdmary VHF/FM ragko between 88-108MHz Availabie n Kit Form (KT} or Assembied & Tested (AS).

ROOM SURVEILLANCE

@ MTX - MINIATURE 3V TRANSMITTER

Easy to build & guaranteed fo ransmit 300m @ 3V Long bat-
tery We 3-5V operation. Only 45x18mm. @ 3007KT £6.95
AS3007 £11.95

MRTX - MINIATURE 9V TRANSMITTER

Our bes! seling bug Super sensitive, tigh power - 500m range
© 9V {over 1km with 18V supply and better aerial) 45x19mm
3018KT £7.95 AS3018 £12.95

HPTX - HIGH POWER TRANSMITTER

High performance, 2 stage

transmitter gives greater

stabity & higher quality

reception 1000m range 6-

12V OC operation Size

70x15mm  3032KT £9.95

AS3032 £18.95

@ MMTX - MICRO-MINIATURE 9V TRANSMITTER

The uttmate bug for its size, performance and price Just
15x25mm 500m range @ 9V Good stabity 6-18V operation
3051KT £8.95 AS3051 £14.95

@ VTX - VOICE ACTIVATED TRANSMITTER

Operates only when sounds detected Low Standby current
Varable tngger sensitvity. 500m range. Peaking circuit sup-
phied tor maximum RF output Orvolf swiich 6V operation Only
63x38mm 3028KT £12.95 A$3028 £21.95

HARD-WIRED BUG/TWO STATION INTERCOM

Each staton has its own ampsiier speakes and mic Can be
set up as either a hard-wired bug of two-station intercom  10m
X 2-core cable supplied 9V operation 3021KT £15.95 (kit
form only)

@ TRVS - TAPE RECORDER VOX SWITCH

Used 1o automatically operate a tape recorder {not supphed)
wvia ts REMOTE socket when sounds are detected All conver-
sations recorded Adjustable sensitivity & turn-off delay
115x19mm 3013KT £9.95 AS3013 £21.95

TELEPHONE SURVEILLANCE

@ MTTX - MINIATURE TELEPHONE TRANSMITTER
Attaches anywhere to phone line Transmts omy when phone
1s used! Tune-in your rad.o and hear both partes 300m range
Uses line as aerial & power source 20x45mm 3016KT £8.95
AS3016 £14.95

@ TRi - TELEPHONE RECORDING INTERFACE
Automatically record all conversations Connecls between
phone bne & tape recorder {not supphed) Operates recorders
with 1 5-12V battery svstems Powered from kne 50x33mm
3033KT £9.95 AS3033 £18.95

@ TPA - TELEPHONE PICK-UP AMPLIFIERWIRELESS
PHONE BUG

Place pick-up coil on the phone kne o near phone earpece
and hear both sdes of the conversation 3055KT £11.95
AS3055 £20.95

® 1 WATT FM TRANSMITTER Easy lo consiruct Delvers a
cnsp, clear signai Two-stage crcut Kit ncludes microphone
and requires a simple open dipole aenal 8-30VDC PCB
A2xa5mm 1008KT £14.95

® 4 WATT FM TRANSMITTER Comprises three RF
stages and an audio preamplifier stage Piezoelecinc
microphone supphed or you can use 3 separate pream-
plifier circuit. Antenna can be an open dipole or Ground
Plane Ideal project for those who wish 1o get started In
the tascinating world of FM broadcasting and want a
good basic circuit to expeniment with. 12-18VDC PCB
44x146mm 1028KT. £24.95 AS1028 £39.95

@ 15 WATT FMTRANSMITTER (PRE-ASSEMBLED &
TESTED) Four transistor based stages with Philips BLY
88 in final stage 15 Watts RF power on the air 88-
108MHz Accepts open dipole, Ground Plane, 5/8, J, or
YAG! configuration antennas 12-18VDC  PCB
70x220mm SWS meter needed for akgnment. 1021KT

£74.95
@ SIMILARTD ABOVE BUT 25W Output. 1031KT £84.95

up to eight lights, motors & other devices around '

the home, office. iaboratory or factory using 8
240VAC/12A onboard relays DOS utiliies, sample
test program, full-featured Windows utility & afl
components {except cable) provided. 12vDC. PCB
70x200mm. 3074KT £31.95

® 2 CHANNEL UHF RELAY SWITCH Contains the
same transmittet/receiver pair as 30A15 below plus
the components and PCB to control two
240VAC/10A relays (also supplied). Uttra brght
LEDs used to Indicate relay status. 3082KT £27.95
® TRANSMITTER RECEIVER PAIR 2-button keytob
style 300-375MHz Tx with 30m range. Receiver
encoder module with matched decoder IC.
Components must be built into a circuit like kit 3082
above. 30A15 £14.95

@ PC DATA ACQUISITION/CONTROL UNIT Use your
PC 1o monitor physical variables (e.g. pressure. tem-
perature, light, weight, switch state, movement, relays,
etc.), process the information & use results o control
physical devices like motors, sirens. reiays, servo &
stepper motors. Inputs: 16 digital & 11 analogue.
Outputs: 8 digital & 1 analogue. Plastic case with pnint-
ed frontrear panels, software utlities, programming
examples & all components (except sensors & cable)
provided 12VDC. 3093KT £99.95

® PIC 16C71 FOUR SERVO MOTOR DRIVER
Simultaneously control up to 4 servo motors Software &
all components (excep! servos/control pots) supplied.
SVDC. PCB 50x70mm 3102KT £15.95

@ PC SERIAL PORT ISOLATED VO BOARD
Provides eight 240VAC/10A relay outputs & 4 opti-
cally 1solated inputs. Designed for use in various con-
trol & sensing apphications @ g. load switching, exter-
nal switch input sensing, contact closure & external
voltage sensing. Controlled via senal port & a termi-
nal emulator program (built into Windows). Can be
used with ANY computer/operating system. Plastic
case with printed front/rear panels & all components
(except cable) provided. 3108KT £54.95

@ UNIPOLAR STEPPER MOTOR ORIVER for any
5/6/8 lead motor. FasUslow & single step rates.
Direction control & on/off switch. Wave, 2-phase &

hall-wave step modes. 4 LED indicators. PCB |

50x65mm. 3109KT £14,95

@ PC CONTROLLED STEPPER MOTOR DRIVER |

Control two unupclar stepper motors (3A max. each)
via PC pnnter port Wave, 2-phase & half-wave step
modes. Software accepts 4 digital inputs from exter-

nal switches & will single step motors PCB fts in D- |

shell case provided. 3113KT €17.95

® 12-BIT PC DATA ACQUISITION/CONTROL UNIT
Simitar to kit 3093 above but uses a 12 bit Analogue-
to-Digttal Converter (ADC) with internal analogue
multiplexor. Reads 8 single ended channels or 4 dif-

ferential inputs or a mixture of both. Analogue inputs |

read 0-4V Four TTL/CMOS compatible digital

inputoutputs. ADC conversion ime <10uS. Sottware |

(C. OB & Win), extended D shell case & all compo-

nents (except sensors & cable) provided. 3118KT |

£52.95

WEB: http://www.QuasarElectronics.com
email: epesales@QuasarElectronics.com

@ LIQUID LEVEL SENSOR/RAIN ALARM Will indi-
cate fluid levels or smply the presence of flud. Relay
output to control a pump to add/remove water when it
reaches a certain level. 1080KT £6.95

@ STEREO VU METER shows peak music power
using 2 rows of 10 LED's (mixed green & red)
moving bar display. 0-30db. 3089KT £11.95

® AM RADIO KIT 1 Tuned Radio Frequency front-
end, single chip AM radio iC & 2 stages of audio
amplification. All components inc. speaker provid-
ed. PCB 32x102mm. 3063KT £10.95

® DRILL SPEED CONTROLLER Adjust the speed
of your electric driit according to the job at hand.
Surtable for 240V AC mains powered drills up to
700W power. PCB: 48mm x 65mm. Box provided.
6074KT £18.95

@ 3 INPUT MONO MIXER Independent level con-
trol for each put and separate bass/treble controls.
Input senstivity: 240mV. 18V DC. PCB: 60mm x
185mm 1052KT £17.95

® NEGATIVE\POSITIVE ION GENERATOR
Standard Cockeroft-Walton multipher crcurt. Mains
voltage experience required. 3057KT £10.95

® LED DICE Classic intro to electronics & circuit
analysis. 7 LED's simulate dice roll, slow down & land
on a number at random. 555 IC circunl. 3003KT £9.95
©® STAIRWAY TO HEAVEN Tests hand-eye co-ordination
Press switch when green segment of LED Iights to chmb
the stairway - miss & start again' Good intro to several
basic circuits. 3005KT £9.95

@® ROULETTE LED 'Ball' spins round the wheel,
slows down & drops into a slot. 10 LED's. Good intro
to CMOS decade counters & Op-Amps. 3006KT
£10.95

@ 9V XENON TUBE FLASHER Transformer circuit
steps up 9V battery to flash a 25mm  Xenon tube
Adjustable flash rate (0-25-2 Sec's). 3022KT £11.95
@ LED FLASHER 1 5 ultra bright red LEO's flash in
7 selectabie patterns. 3037MKT £5.95

® LED FLASHER 2 Similar to above but flash in
sequence or randomly. Ideal for mode! railways.
3052MKT £5.95

® INTRODUCTION TO PIC PROGRAMMING.
Learn programming from scratch. Programming
hardware. a P16F84 chip and a two-pant, practical,
hands-on tutorial series are provided. 3081KT
£22.95

® SERIAL PIC PROGRAMMER for all 8/18/28/40
pin DIP serial programmed PICs. Shareware soft-
ware lied limited to pr g 256 byles
(legls!rahon costs £14 95) 3096KT £13 95

@ 'PICALL SERIAL & PARALLEL PIC PRO-
GRAMMER for alt 8/18/28/40 pin DIP parallel AND
senal PICs Includes fully functional & regrstered
software {DOS, W3.1, W95/8). 3117KT £59.95

@ ATMEL 89Cx051 PROGRAMMER Simple-to-
use yet powerlul programmer for the Atmel
89C1051, 89C2051 & 89C405t uC's. Programmer
does NOT require special software other than a
terminal emulator program (built into Windows).
Can be used with ANY computer/operating sys-
tem. 3121KT €24.95

@ 3V/1.5V TO 9V BATTERY CONVERTER Replace
expensive 9V batteries with economic 1.5V batter-
ies. IC based circuit steps up 1 or 2 ‘AA’ batteries to
give 9V/18mA. 3035KT €5.95

® STABILISED POWER SUPPLY 3-30V/2.5A
Ideal for hobbyist & professional laboratory. Very
reliable & versatile design at an extremely reason-
able price Short circunt protection. Vanable DC
voltages (3-30V). Rated output 2.5 Amps Large
heatsink supplied You just supply a 24VAC/3A
transformer. PCB 55x112mm. Mains operation.
1007KT £18.95,

@ STABILISED POWER SUPPLY 2-30V/5A As kit
1007 above but rated at SAmp. Requires a
24VAC/5A transformer 1096KT £32.95.

@ MOTORBIKE ALARM Uses a rehable vibration
sensor (adjustable sensitivity) to detect movement
of the bike to trigger the alarm & switch the output
relay 1o which a siren, bikes horn, indicators or
other warning device can be attached Auto-reset
6-12vDC. PCB 57x64mm. 1011KT £12.95 Box
2011Bx £7.00

® CAR ALARM SYSTEM Protect your car from
theft. Features vibration sensor, courtesy/boot light
voltage drop sensor and bonnetboot earth switch
sensor. Entry/exit delays, auto-reset and adjustable
alarm duration 6-12V DC. PCB: 47mm x 55mm
1019KT £12.95 Box 2019BX £8.00

@ PIEZO SCREAMER 110dB of ear piercing nosse.
Fits 1n box with 2 x 35mm piezo elements bullt into
their own resonant cavity Use as an alarm sien or
just for funt 6-9VDC. 3015KT £10.95

@ COMBINATION LOCK Versatile electronic iock
compnsing main circuit & separate keypad for
remote opening of lock Relay suppled. 3029KT
£10.95

® ULTRASONIC MOVEMENT DETECTOR Crystal
locked detector frequency for stability & rehability. PCB
75x40mm houses all components. 4-7m range.
Adjustable sensitivity. Output will drve external
relay/circuits. SVDC. 3049KT £13.95

PIR DETECTOR MODULE 3-lead assembled unit
Just 25x35mm as used in commercial burglar alarm
systems. 3076KT £8.95

® INFRARED SECURITY BEAM When the invisi-
ble IR beam is broken a relay is tnpped that can be
used to sound a bell or alarm 25 metre range.
Mains rated relays provided 12VDC operation.
3130KT £12.95

® SQUARE WAVE OSCILLATOR Generates
square waves at 6 preset frequencies in factors of
10 from 1Hz-100KHz. Visual output indicator. 5-
18VDC, Box provided. 3111KT £8.95

® PC DRIVEN POCKET SAMPLER/DATA LOG-
GER Analogue voltage sampler records voltages
up to 2V or 20V over periods from milli-seconds to
months, Can also be used as a simple digital
scope 1o examine audio & other signals up to
about 5KHz. Software & D-shel! case provided.
3112KT £18.95

@ 20 MHz FUNCTION GENERATOR Square, tr-
angular and sine waveform up to 20MHz over 3
ranges using ‘coarse’ and ‘fine’ frequency adjust-
ment controls. Adjustable output from 0-2V p-p. A
TTL output 1s also provided for connection to a
frequency meter. Uses MAX038 IC. Plastic case
with prninted front/rear panels & all components
provided. 7-12VAC. 3101KT £69.95

AIN
UY‘

ONLY £14.95 (phone for bulk discounts).

30-in-ONE
Electronic Projects Lab

Great lnlroduchon to electronics. |deal for the budding elec-
tronics expert! Build a radio, burglar alarm, water detector,
morse code practice circuit, simple computer circuits, ang
much more! NO soldering, tools or previous electronics
knowledge required. Circuits can be built and unassembled
repeatedly. Comprehensive 68-page manual with explana-
tions, schematics and assembly diagrams. Suitable for age
10+. Excellent for schools. Requires 2 x AA batteries.

s as1ased™
LU .‘*
Arg A

4

Everyday Practical Electronics, February 2001

Secure Online Ordering Facilities
Full Kit Listing, Descriptions & Photos
Kit Documentation & Software Downloads
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ABC Mini ‘Hotchip’ Board

Currently learning about

microcontrollers? Need to

do something more than

flash a LED or sound a

buzzer? The ABC Mini
~ ‘Hotchip’ Board is based on
Atmel's AVR 8535 RISC
technology and will interest
both the beginner and
expert alike. Beginners will find that they can write and
test a simple program, using the BASIC programming
language, within an hour or two of connecting it up.
Experts will like the power and flexibility of the Atmel
microcontroller, as well as the ease with which the
little Hot Chip board can be “designed-in” to a project.
The ABC Mini Board ‘Starter Pack’ includes just about
everything you need to get up and experimenting right
away. On the hardware side, there's a pre-assembled
microcontroller PC board with Hoth parallel and serial
cables for connection to your PC. Windows software
included on CD-ROM features an Assembier, BASIC
compiler and an in-system programmer. The pre-
assembled boards only are also available separately.

ABCMINISP | ABC MINI Starter Pack £64.95

ABCMINIB ABC MINI Board Only £39.95

ATMEL 89xxxx Programmer
Powerful programmer for Atmel
8051 microcontroller family. All
fuse and lock bits are
programmable. Connects to
serial port. Can be used with
ANY computer and operating
system. 4 LEDs to indicate
programming status. Supports 89C1051, 89C2051,
89C4051, 89C51, 89LV51, 89C52, 89LV52, 89C55,
89LV55, 8958252, 89L58252, 89553, 89LS53
devices. NO special software required — uses any
terminal emulator program (built into Windows).
NB: ZIF sockets not included.

‘PICALL PIC Programmer

Kit will program ALL 8, 18, 28

and 40-pin serial AND parallel

programmed PIC micro

controllers. Connects to the

parallel port of a PC. Supplied

with fully functional pre-registered PICALL DOS and
WINDOWS AVR software packages, all components
and high quality DSPTH PCB. Also programs certain
ATMEL AVR, serial EPROM and SCENIX SX devices.
New PICs can be added to the software as they are
released. Software shows you where to place your PIC
chip on the board for programming. Now has new-chip
auto sensing feature for super-fast bulk programming.

3117KT ‘PICALL PIC Programmer Kit | £59.95

AS3117 /’;ssembled PICALL PIC £69.95
rogrammer

Assembled ‘PICALL PIC

AS3117ZIF Programmer c/w ZIF socket

£84.95

]

3123KT ATMEL 89xxx Programmer £24.95

AS3123 Assembled 3023 £39.95

Atmel 89C051 and AVR programmers also available.

Educational Robot Kits

This range of nine
computerised battery robot
kits teaches the basic
principles  of  robotic
sensing and locomotion.
Each of the kits features
pre-assembled PCBs,
hardware and mechanical
drive systems that can be
handled by almost anyone
from aged 10 and up. Only basic hand tools are
required for assembly. These fascinating robots allow
you to experience and learn any one of the following
features: sound sensor, remote control, infra-red
sensor, wired control and/or programmable memory.
See the full range of these high quality Japanese
robot kits on our website or call for details.

Everyday Practical Electronics, February 2001

Advanced Schematic Capture,
Simulation, PCB Layout

S Ew o . oom Seisson Qbons Yoos Wniow e B (O 0 X R M o

ACFRHRAEXN T HMBERTBERAEY - m %L v 1
ﬂ‘““i Advanced Schematic Capture, Simulation, PCB Layout 3

p I wees  Advanced Hierarchial Schematic Capture includes
/SUdL Graphical Library Browser and Device Searcher Device
| Uibrary Editor Spice and PCB Netirst Generaton Cver 7000

device models, Model Import Wizard allows you to downioad
and impont mode's from dev ce manutacturers web page

j * Advanced 32-bh Analog D:gtal and Mixed Moae sumulancn
o 1 Vitwal Instruments
“ww!  shows complex Vottage Current Phase Magni mde etc

* Built In 84-Channel Real-Time Virtual Oscilloscope

* Buit in Digital Logic Anatyzer aliows you to set breakpo.nts

* Supports Advanced BSIM3v3, BSIM4, and SOI Models

* 21 Different analysis types including advanced Monte CarloAWC

| - PCB desgn up o 255 layers, 32'x32" boards 001" resoiution
5 Viewer, T of Parts!!t

VisualSpice Software Pufchasing Options
Personal Edition £64.95 Standard Edition £129.95 o
Professional Edition £194.35 (see web or cali for full dnanq

Serial Port Isolated I/0 Controller

Kit provides eight 12A 240V AC
(15A 110V AC) rated relay outputs \

and four optically isolated inputs.
Can be used in a variety of control \/
and sensing applications including '

load switching, external switch

input sensing, contact closure and external voltage
sensing. Programmed via a computer serial port, it is
compatible with ANY computer and operating system.
After programming, PC can be disconnected. Serial
cable can be up to 35m long, allowing ‘remote’ control.
User can easily write batch file programs to control the
kit using simple text commands. NO special software
required — uses any terminal emulator program (built
into Windows). All components provided including a
plastic case with pre-punched and silk screened
front/rear panels to give a professional and attractive
finish (see photo).

Serial Port Isolated I/O Controller
Kit

Assembled Serial Port isolated
1/O Controller

3108KT

AS3108

85

sSa9jes pJed MPS9SJ4D

TOSO0E 6L 1L O




Bell College
Almada Street
Hamilton

Scotland ML3 0JB
Tel: 01698 283100
Fax: 01698 282131

BELI_J glollcge

Make your
Expertise pay!

In today's world you need qualifications to obtain and keep
employment. Our open learning courses make obtaining those
qualifications as convenient as possible.

Choose from our dozens of SQA accredited units, either
singly to update your sklils or as a group to obtain a Higher

National Certificate.

¢ Learn at your own pace in your own home
* Support from professional engineers via phone,

FAX and the Internet

¢ Courses from Introductory Bridging Modules

to HNC Electronics

¢ Units from Programmable Logic Controllers to

Engineering Computing

DONT DELAY - we are waiting to hear from you.
Laura Murdoch, Open Learning Co-ordinator

Contact

Tel 01698 283100 Ext. 214.
E-mall I.murdoch@bell.ac.uk
Web:

http://floti.bell.ac.uk/openlearning

Member of the British Association for Open Learning
Preview Centre for FT Knowledge

-
Bell Colege of Technology
TSy S 0 registered chamy No. Sc 021178,
BT Bl o/ ing qualty Higher Educatonand 2~
PARTNERSHIP Traiing opportuntes for all. w1t ons  European Social

Fund GI

SQUIRES

MODEL & CRAFT TOOLS

A COMPREHENSIVE RANGE OF MINIATURE HAND AND
POWER TOOLS AND AN EXTENSIVE RANGE OF

ELECTRONIC COMPONENTS
FEATURED IN A FULLY ILLUSTRATED

432-PAGE MAIL ORDER CATALOGUE

2001 ISSUE

SAME DAY DESPATCH
FREE POST AND PACKAGING

Catalogues: FREE OF CHARGE to addresses in the UK.
Overseas: CATALOGUE FREE, postage at cost charged 1o
credit card

Squires, 100 London Road,
Bognor Regis, West Sussex, PO21 1DD

TEL: 01243 842424
FAX: 01243 842525

SHOP NOW OPEN

=
VISA

MARCONI 2019A

AMFM SYNTHESISED SIGNAL

GENERATOR
80 kHz - 1040MHz
NOW ONLY

H.P. 33124 Function Gen., 0-1Hz-13MHz, AM/FM
Sweep/Tr/Gate/Brst etc.

H.P. 3310A Function Gen
Sine/Sq/TrvRamp/Pulse

FARNELL LFM4 Sine/Sq Oscillator, 10Hz-1MHz,
low distortion, TTL output, Amplitude Meter .£125
H.P. 545A Logic Probe with 546A Logic Pulser and

0.005Hz- 5MH1
£125

547A Current Tracer £90
FLUKE 77 Multimeter, 3%-digit, handheid £60
FLUKE 77 Series 11 £70

HEME 1000 L.C.D Ciamp Meter, 00-1000A. 1n car-
rying case £60

RACAL 9008

Automatic

AMFM
1.5MHz-2GHz

STILL AVAILABLE AS PREVIOUSLY
ADVERTISED WITH PHOTOS
MARCONI 893C AF Power Meter, Sinad Measurement

o Unused £100, Used £60
MARCONI 8938, No Sinad .
MARCONI 2610 True RMS Voltmeter, Autoranging,

5Hz-25M £195
GOuULD JSB Sine/Sq Osc., 10Hz-100kH2.
low dhwwirt on £75-£125

AVO B Mk 6 1n Every Ready case, with leads etc. . .€80
Other AVCs trom £50
GOODWILL GFC8010G Freq. Counter,
1Hz-120MHz, unused £75
GOODWILL GVT427 Dual Ch AC Millivoiimeter.
10mV-300V in 12 ranges, Freq. 10Hz-1MHz  £100-€125
SOLARTRON 7150 DMM 6%:-dig t Tru AMS-IEEE  £95-
€150

SOLARTRON 7150 Pius . £200
ACAL TRUE AMS VOLTMETERS
9300 SHl 20MHz usable to 60MHz 10V-316V £95
9300B Versicn €150
9301/9302 RF Version to 1-5Hz from £200-€300
HIGH QUALITY RACAL COUNTERS

9904 Unwversal Timer Counter, 50MHz £50
9916 Counter, 10Hz-520MHz €75
9918 Counter 10Hz-560MHz, 9-digit -£50
FARNELL AMM255 Automatic Mod Meter, 1.5MHz-

£400

RADIO COMMUNICATIONS TEST SETS
MARCONI 2955/29958

2GHz. unused
CLASSIC AVOMETER DA116
Digital 3-5 Dignt
- Complete with ba:teries and
- leads

ONLY@

Modulation Meter,
H.P. 8494A Attenuator, DC-4GHz, 0-11dB,
N'SMA

H.P. 8492A Attenuator, DC-18GHz, 0-6dB,
APC7 £95
MANY OTHER ATTENUATORS. LOADS,
COUPLERS ETC AVAILABLE

DATRON 1061
HIGH OQUALITY 5%-DIGIT
BENCH MULTIMETER
True AMS/4 wire Res/Current Converter/IEEE

SOLARTRON 7045 O\

BENCH MULTIMETER
4'%-Dign bagrt le.d. with leads
it's so cheap you should have 1t as a spare

MARCONI 2955472960 £2500
MARCON! 2022€ Synth AM'FM sig gen

10kHz-1 01GHz 1 ¢0 display etc £525-£750
H.P.8672A Synth 2-18GHz 519 gen .£4000
H.P. 8657A Synth sig gen, 100kHz-1040MHz £2000
H.P. 86568 Synth sig gen, 100kH2-990MHz £1350
H.P. B656A Synth 519 gen 100kHz-990MHz £995
H.P. B640A AM/F M sig gen, 500kMz-1024MHz £400
H.P. B640A AMFM $ig gen, 500kH2-512MHz £250
PHILIPS PM5328 5ig gen, 100kHz-180MHz with

200MHz treq counter, IEEE £550
RACAL 9081 Synth AM/FM 19 g en. 5-5200Hz £250
H.P. 3325A Synth function gen. 21MHz -£600
MARCONI 6500 Amphtude Analyser £1500
H.P. 4275A LCR Meter, 10kHz-10MHz £2750
H.P. 8903A Distorton Analyser £1000
WAYNE KERR 3245 Inductance Analyser £2000
H.P.8112A Py'se Generator, 50MHz £1250

DATRON AutoCal Muftimeter, 5te-7%-digit, 1%5/1061N1071

rom £300-£600
MARCONI 2400 Frequency Counter, 20GHz £1000
H.P. 53508 Frequency Counter, 20GHz £2000
H.P. 5342A 10Hz-18GHz Frequency Counter £800
FARNELL AP100/30 Power £1000
FARNELL AP7030 Power Stwy £800
PHILIPS PM5418TN Colour TV Pattern Generator €1750
PHILIPS PMS418TX1 Colour TV Pattem Generator £2000
BAK Acce'erometer, type 4366 £300
H.P. 116920 Dual Directional Coupler, 2MHz- 18GHz £1600
M.P. 116910 Dual Directional Coupler, 2MHz-18GHz £1250

TEKTRONIX P61098 Probe $00MHz readout. unused £60
TEKTRONIX P§106A Probe. 250MHz readout, unused £85
FARNELL AMM2000 Auto Mod Meter, 10Hz-2 4GHz Unusea£950

TIME 1051 LOW OHM RES. BOX

0-01 ohm to 1Mohm in @

0-01 ohm steps.
UNUSED

MARCONI TF2015 AM/FM sig gen, 10-520MHz . £175

RACAL 5008 Auto Mod Meter, 1-5MHz-2GHz £200

LEVELL TG208DMP RC Oscillator, 1Hz-1MHz £50

Sine Sq Meter battery operated (batts nol supplied)

FARNELL LF1 Sine 8q_Oscillator, 10Hz-1MHz £75

RACAL/AIM 9343M LCR Dalabndge Digital
0.0

Auto measurement of R, C, L, £200
HUNTRON TRACKER Model 1000 £125
H.P. 5315A Universal Counter. 1GHz, 2-ch .£80
FLUKE 8050A DMM 4%:-digit 2A True AMS €75
FLUKE 8010A DMM 3% -digit 10A £50

STEWART of READING

110 WYKEHAM ROAD, READING, BERKS. RGS6 1PL
Telephone: (0118) 9268041. Fax: (0118) 9351696
Callers welcome 9am-5.30pm Monday to Friday (other times by arrangement)

86

MARCONI 2035 Mod Meter, 500kHz-2GHz from £750
TEKTRONIX 577 Transistor Curve Tracer €500
ROHDE & SCHWARZ APN 62

Synhesised 1Hz-260kHz
Signal Generator
Balancedunbalanced output
LCD dispiay
H.P.6012B DC PSU), 0-60, 0-50A. 1000W £1000
FARNELL APS0/50 1kW Autorangng £1000
FARNELL H60/50 0-60v 0-50A £750
FARNELL H60/25 0-60V, 0-254 £400
Power Supply HPS3010 0-30V. 0-10A £140
FARNELL L30-2 0-30V. 0-2A 80
FARNELL L30-10-30V. 0-1A 60
Many other Power Suppies avarlable
Isolating Translormer 250V IvOut 500VA ta
WELLER EC3100A

Temperature controtied So'denng Staton
200°C-450°C Unused

<>

SCOPE

FOR THE FIRST TIME EVER ONLY

FOR IMPROVEMENT
GOULD OS 300

Dual Trace, 20MHz
Tested with Manual

i's s0 cheap you should replace that old scope

SPECTRUM ANALYSERS

TEKTRONIX 492 50kHz-18GHz £3500
EATON/AILTECH 757 0-001-22GHz £2500
ADVANTEST R3261A 9kHz-2.6GHz synthesised £4000
H.P.B53A (Dig Frame) with 8559A 100kH2-21GHz £2750
H.P. 85588 with mam frame, 100kHz-1500MHz £1250
H.P. 35804 Audio Analyser 5Hz-50kHz. as new £1000
MARCONI 2382 100Hz-4001 tHz high resowion £2000
BAK 2033R Signal Analyser £1500
H.P. 182 wiih 8557 10kHz-350MHz £500
MARCONI 2370 30Hz-110MHz from £500
H.P. 141 SYSTEMS

8553 1kHz-110MHz from £500
8554 500kH2-1250MHz from £750
B555 10MH2-18GHz from £1000

UNUSED OSCILLOSCOPES

TEKTRONIX TDS640A 4-ch. 500Hz 2G/S £4000
TEKTRONIX TDS380 dual frace 400MHz 2GS £2000
TEKTRONIX TDS350 dual Irace. 200MHz. 1G/S £1250
TEKTRONIX TAS485, 4-ch, 200MHz eic £900

OSCILLOSCOPES

PHIUPS PM3092 242:ch , 200MHz oeiay, eic., £800 as new€950
PHILPS PM3062 2+2-ch . 100MHz delay eic.. £700 as new £800

TEKTRONIX TAS465 dual trace, 100MHz. delay etc
TEKTRONIX 2465B 4-ch  400MHz, delay cursors et
TEKTRONIX 2465 4-ch . 300MHz. delay cursors etc

TEKTRONIX 2445/A/B 4-ch 150MHz, delay cursors et .£500-0900
TEKTRONIX 468 0 storage dual trace, 100MHz delay
TEKTRONIX 466 Analogue storage. dual trace, 100MHZ

TEKTRONIX 485 gual trace, 350MHz detay sweep
TEKTRONIX 475 dual trace. 200MHz delay sweep
TEKTRONIX 465B dual Irace. 100MH2 delay sweep
PHIUPS PM3217 dual trace. 50MHz delay

GOULD 0S1100 dual trace, 30MHz delay

HAMEG HM303.4 dual race, 30MHz comgonent testern

HAMEG HM303 dual trace 30MHz componen: tester

HAMEG HM203.7 dual trace, 20MH2 component tester
FARNELL DTV20 dual trace. 20MHz component tester

£800
11250
£900

€450
£250
£600
£400
£325
£250-£300
£200
{325
£300
£250
£180

PORTABLE APPLIANCE TESTER |
Megger Pat 2 ONLY @
99 N |

Used Equipment - GUARANTEED. Manuals suppled
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.

Please check availability before ordering.

CARRIAGE all units £16. VAT to be added to Tota! of Goods and Carriage
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RADIO CLUBS - NOVICES - COLLEGES - SCI'IOOIS

www.greenweld.co.uk

ALL KITS BUILT ONTRIPAD PCB PERFECT FOR NOVICE FIRST TIME LOW PRICED ECONOMY RANGE
BUILD ASYOUSEESYSTEM FuLLKITS BUILDERS IN ELECTRONICS ALL ESSENTIAL PARTS SUPPLIED - VALVES -
KNX1 24 MK484 MW RADIO £1150  KMB43 AUDIO NOISE GENERATOR £11.50 TRANSFORMERS — SPEAKERS — TAGSTRIP -
KMX3 14C + TRAN MW RADIC £1150  KM845 GENERAL 3 TRANSISTOR AMP 875 POTENTIOMETERS - KNOBS - TUNING CAPACITORS ~
KMX5 MK484 + 2630 MW RADIO £2195  KMB46 LM386 AMPLIFIER GENERAL 8675 AERIAL FORMERS - VALVE HOLDERS - RADIO CHASSIS -
KMX? MK434 TUNER MW, NO AMP €25  KMB4S COMMON PRE-AMP RADIO £6.75 - - _ -
KMB2 BASIC CRYSTALSETAMPLIFIED  £1150  KMB49 PEST SCARER HIGH PITCH 4% > e L) RESISTSSTSRUE%(-)%ESR WIRE - PLUS FULL
KMB4 WORKSHOP AMPLIFIER £1150  KMBS0 VARIABLE FREQ,OSCILLATOR £6.75
KMX11 S. METER £1195  KMBS1 AUTOMATIC NIGHT LIGHT £6.75 PLEASE NOTE: CASES ARE NOT INCLUDED
KMB44 SIMPLE HF MW ATU £925  KMBS2 FROST ALARM %99
KMBS SW TUNER GENERAL £1150  KMBS3 PRESSURE MAT & ALARM £16.50
KMC1 BASIC SK_?Nn:Ls;%.O zeTTBE [ En.:: :::u Egm IEAN:R £150 KMK1 VALVE RADIO POWER SUPPLY UNIT, IDEAL FOR MOST OF OUR KITS.
KMB51 MW 3 14 55 M £6.99 HT 210 VOLTS D.C. AND LT 6:3VOLTS AC. . .\vveernerirenanineinns s £26
KMBY FAKE CAR ALARM FLASHER 630  KMB56  SIMPLE LIGHT METER £16.50 KMK2 VALVE PSU HIGHER OUTPUT, OK FOR MOST OF OUR KITS. HT 250 VOLTS D.C.
KMB10 2 LED. FLASHER £595  KMBS? LE.D.CONTINUITY METER £5.50 AND LT 6.3 VOLTS A.C. BOTH PSUs HAVE 100 mA TRANSFORMERS ........... £28
KMB11 LOWVOLTSLE.D. ALARM 912V €630  KMBS3  SOUND-OPERATED SWITCH £7.95 KMK3 TWO VALVE REGEN RADIO, WORKS ON MW OR SW INTERCHANGEABLE
KMB12 LIE DETECTOR WITH METER £1150  KMBS3A 8 FLASHING LE.D.s £8.25 AERIAL COIL FORMER. COMES WITH SPEAKER - OUR BEST SELLER ......... £31.50
KMB13 TOY ORGAN €795 KMBS9  TBA B20M AUDIO AMP €275 KMK4 ONE VALVE AMPLIFIER USES THE EL84 VALVE STILL MADE TODAY. IDEAL
KiB14 METRONOME IC CONTROL £6.30  KMBGO TDA 2030 AUDIO AMP £1.50 SHACK PROJECT. EASY TO BUILD, GOOD SPEAKERVOLUME . ................ £16.50
KNB15 TOUCH SWITCH £6.30  KMBE2 ELECTRONIC DICE GAME £100 KMK6 ONE VALVE REGEN RADIO.THIS KIT COMES WITH GOOD QUALITY EARPIECE.
KMB16 HEADS ORTALS GAME 630 KMBS3 ADVANCEDTHERAMINWUSIC  £12.75 CAN BE USED EITHER MW OR SW. GIVES GOOD RESULTS .................. 18.50
KMB17 SIREN €595 KMB64  TOUCH DELAY LAMP £1.85 KMK? THIS VERY GOOD AMPLIFIER USES THE ELB4 AND ECLE3 VALVES. A VERY
:::}: 2&"&?}%‘;‘;“. g-; ::g :':A":';:g: mg’r’gn‘ﬁ‘“:u g-g VALUABLE TWO VALVE AMP IN THE SHACK. GOOD SPEAKERVOLUME ........ £23.00
i e ol [Ee vhEenecic s oy KMK8 ONE VALVE EXPERIMENTAL CRYSTAL SET WITH SOLID STATE INCORPORATED.
o LG en 33 bisa UGTOGWEY 83 | | DLOR MDA Coo SACROUNE,
KMB22 LOOP SECURITY ALARM £6.30  KMB6) MICROPHONE PRE-AMP 2925 d
K62 VB RATONALARN £595  KMBTD MAGNETIC ALARM-HODELS S STATE AS WELL. GOOD SPEAKER VOLUME, EASYTOBUILD ................ £26
NOME 2% HAND THEMOR GANE ol [ [eaoRvATERBUTTALARME T ca s KMK10 MODERN TWO VALVE MW RADIO WITH SOLID STATE. USES TWO VALVES MADE
K026 RAIN SYNTHESISER - NOSE 1% KNS G8VOLTPOWERSUPPLYUNT  t828 TODAY. NO COILS TO WIND, GOOD SPEAKERVOLUME . ..........cuvureans. £31.50
KOHB27 AUTO LIGHT BARK INDICATOR 595 KME?4  FM BUG POWER SUPPLY 08V pug KMK11 ANOTHER TYPE OF DESIGN TWO VALVE SW RADIO. OPERATES APPROX. 6MHz
KMB25 AD. LOW LIGHT INDCATOR 595  KMBT6 2TRANSISTOR FM BUG Py TO 14MHz. IDEAL GENERAL SW SET, GOOD SPEAKER VOLUME .............. £33.5¢
KMB29 DARK ACTIVATED LED.FLASHER  £5.95  KMBT? CHIRP GENERATOR 825 KMK12 TWO VALVE AMPLIFIED CRYSTAL SET, MW OR SW. IDEAL HAM KIT
KNB30 LIGHT ACTIVATED TONE ALARM 59  KMBTS TONE BURST GENERATOR 325 INCORPORATES 0AS0 DIODE WITH EL84 AND ECCB3 VALVES, LOUDSPEAKER .£31.50
KMB31 CAR ELECTRIC PROBE 575  KMBT9 SOUNDEFFECTSGENERATOR  £11.95 KMK13 TRY BUILDING THIS TWO VALVE REGEN RADIO. USES THE EF91 AND ECL80 VALVES,
KMB12 SIGNAL INJECTOR ©575  KMBSO LIGHT METER - PHOTOGRAPHY  £11.95 GOOD SPEAKER VOLUME, REGEN MW ORSW .........ocvvirerineranennn. £31.50
KMB33 MOISTURE METER - LE.D, €595  KMBS1 LIGHT OSCILLATOR - PHOTOGRAPHY £11.50 KMK14 LOOK AT THIS ONE, IT'S A THREE VALVE MW OR SW REGEN SET WITH
KMB34 LE.D.TRANSISTOR TESTER NPN €575  KMB82 LIGHT-ACTIVATED RELAY 150 RF STAGE, GOOD SELECTIVITY, GOOD SPEAKERVOLUME .................. £39.95
KMB35 DIODE TESTER - LE.D. €575  KMB83 DARK-ACTIVATED RELAY £11.50 KMK15 MW OR SW THREE VALVE REGEN RADIO USING A DIFFERENT SYSTEM,
KMB36 L.E.D. TRANSISTOR TESTER PNP €575  KMB84 SOUND SIREN + LOUD AMPUFIER  £13.95 THIS USES EF91, EF80, EL84, VERY LOUD SPEAKER ..............ccoiieen £39.95
KMB37 IC 555 TESTER - LED. %75  KMX12 AUDIO PROBE £1195 KMK16 FOUR VALVE MW OR SW TOP OF THE RANGE, DESIGNED FOR EASY BUILOING
KMB38 0-18 MINTIMZR L.E.D. & SPEAKER  £675  KMX14 CHILD SPEAK LAMP 825 NOVICES, GOOD SELECTIVITY, GOOD SPEAKERVOLUME ............ou0ud £65.00
KMB39 TOY THERAKIN MUSIC £825  KMZ!  SW GEN RECEVER £16.50
::::‘1’ ?L‘.’h’?é%’é???’&ﬁéﬂ%’:’h 0 fg-: LOOK! NEW BATTERY VALVE KITS - RADIOS - AMPLIFIERS

ALL THESE BATTERY KITS WORK AT JUST 9VOLTS D.C.

KMT1 BATTERY ELIMINATOR - DON'T WANT TO USE A BATTERY? USE OUR PSU,

ALL KITMASTER KITS DESIGNED xura siven s vaivn awo A Goob one. st two mvsies™~™

WITH A DL96, VERY LOUD SPEAKER, GOOD PROJECT ..........cooiunn.. . £39.95

{ ! KMT3 SHORT WAVE BATTERY THREE VALVER, COMES WITH THREE AERIAL
9 9 FORMERS, IDEAL HAM PROJECT, GOOD SPEAKERVOLUME ............... £44.99

KMT4 WANT A BATTERY VALVE AMPLIFIER? TRY THIS TWO VALVE AMPLIFIER,

IDEAL FOR THE SHACK, MANY USES, VERY LOUD SPEAKER ............... £26.50

FREE CATALOGUE KATS EXPERMENTER, USES IT4 AND DL6G WITH OAGt, GOOD SPEAKER VOLUME . £50.5

GREENWELD OFFERS A MASSIVE RANGE OF KMT6 BATTERY TWO VALVE MW RADIO INCORPORATING SOLID STATE, T

LOW COST ELECTRONIC COMPONENTS, NEW | um Sy e cocovn o st s "

AND SURPLUS. WHETHER YOUR INTEREST IS NO REGEN, VERY LOUO SPEAKER, EASYTO BUILO «......uevuneennnenn. £39.95

IN ELECTRONICS, MODEL ENGINEERING, ALL RADIO CHASSIS PRE-DRILLED AND VALVE BASES FITTED READY

AUDIO, COMPUTERS OR ROBOTS, WE HAVE FOR QUICK ASSEMBLY

SOMETHING FOR YOU. Visit our new web site: 'l::ttp:;;www.klt-masttlegco.ul;
p/iwww.greenweld.co.u

LOO K! NEW BATrERY VALVE K'TS For our FREE catalogue E-mail: service @greenweld.co.uk

YES, THEY’'RE HERE. IF YOU'RE LIKE US AND

DON'T WANT TO BOTHER WITH BATTERIES, WE P&P £3.00 MAIL ORDER ONLY

SUGGEST YOU BUILD T1 BATTERY ELIMINATOR | £10 OVERSEAS AND NEXT DAY PLEASE ALLOW UPTO
FIRST THEN YOU CAN CHOOSE WHICH RADIO 26 DAYS FOR DELIVERY
TO START ON. WE WILL ADDTHAT T2 IS AN P A Mt e N o N5 N A R A R NSl

EXCELLENT LITTLE MEDIUM WAVE SET, IT'S ]

e RGEe e e e A HAPPY NEW YEAR
Send now for our comprehensive TO ALL OUR
, FREE catalogue @ CUSTOME RS @

CUROCARD
Mas(e@ V
i’ P Tn‘ Ny > ol N < ol M 3 o Rt vl e 4 Nt O

WE ACCEPT PAYMENT BY tRET:24, WEST HORNDON
INDUSTRIAL PARK TEL: 01277 811042
CIHIQUS, POGTAL ORDER WEST HORNDON, BRENTWOOD, FAX: 01277 812419
ESSEX CM13 3XD

o) o) ) ) ) F) ) ) ) B A1) ) 9P B ) 905 ) ) ) 900 ) 901 ) ) ) ) ) ) ) ) ) 1)) ) ) ) () )] ) ) ) ) e ) ) ) ) ) ) ) ) ) () () ) ) o) ) ) o o) o) ) [

AND CREDIT CARD
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GENT.

ELECTRONICS

Tel 01283 565435 Fax 546932
http://www.magenta2000.co.uk

E-mail: sales@magenta2000.co.uk
LTD

EE222 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

All Prices include V.A.T. ADD £3.00 PER ORDER P&P. £6.99 next day

——
VISA

BLMOCARO

MAIL ORDER ONLY e CALLERS BY APPOINTMENT

EPE MICROCONTROLLER

P.. TREASURE HUNTER
The latest MAGENTA DESIGN - highly
stable & sensitive — with I.C. control of all
timing functions and advanced pulse
separation techniques.
® High stability

drift cancelling
© Easy to build

& use
¢ No ground

effect, works

in seawater

® Detects gold,
silver, ferrous &
non-ferrous
metals

® Efficient quartz controlled
microcontroller pulse generation.

® Full kit with headphones & all
hardware

KIT 847

PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ultrasound generator in a
compact hand-held case. MOSFET output drives
a special sealed transducer with intense pulses
via a special tuned transformer. Sweeping
frequency output is designed to give maximum
output without any special setting up.

KIT 842...............cc..... £22.56
DEVELOPMENT

68000 TRAINING KIT

® NEW PCB DESIGN

® 8MHz 68000 16-BIT BUS

© MANUAL AND SOFTWARE

@ 2 SERIAL PORTS

® PIT AND I/O PORT OPTIONS
© 12C PORT OPTIONS

KIT 621
>, £99.95

» ON BOARD
5V REGULATOR

¢ PSU £6.99
o SERIAL LEAD £3.99

Stepping Motors

MD38...Mini 48 step...£8.65
MD35...Std 48 step...£9.99 g'sv |
MD200...200 step..£12.99 %
MD24...Large 200 step...£22.95

-~ i
-~

PIC PIPE DESCALER

e SIMPLE TO BUILD e SWEPT
e HIGH POWER QUTPUT  FREQUENCY
® AUDIO & VISUAL MONITORING

An affordable circuit which sweeps
the incoming water supply with
variable frequency electromagnetic
signals. May reduce scale formation,
dissolve existing scale and improve
lathering ability by altering the way
salts in the water behave.

Kit includes case, P.C.B., coupling
coil and all components.

High coil current ensures maximum

effect. L.E.D. monitor.
KIT 868 ....... £22.95 POWER UNIT.....£3.99

MICRO PEsT
SCARER

Our latest design — The ultimate
scarer for the garden. Uses

special microchip to give random
delay and pulse time. Easy to

build reliable circuit. Keeps pets/
pests away from newly sown areas,
play areas, etc. uses power source
from 9 to 24 volts.

e RANDOM PULSES

e HIGH POWER

e DUAL OPTION Plug-in power supply £4.99
KIT867........00civiiiininnen ...£19.99
KIT+SLAVEUNIT................. ...£32.50
WINDICATOR

A novel wind speed indicator with LED readout. Kit comes
complete with sensor cups, and weatherproof sensing head.
Mains power unit £5.99 extra.

KIT856.......000000uvieviinnannnnn. £28.00

% TENS UNIT *

DUAL OUTPUT TENS UNIT setof
As featured in March ‘97 issue. ( 4 spare

Magenta have prepared a FULL KIT for this. e'efg";f,‘es
excellent new project. All components, PCB,

hardware and electrodes are included.

Designed for simple assembly and testing and
providing high level dual output drive.

KIT 866. . Fuli kit including four electrodes £32.90

1000V & 500V INSULATION
TESTER

Superb new design. Regulated
output, efficient circuit. Dual-scale
meter, compact case. Reads up to
200 Megohms.

Kit includes wound coil, cut-out
case, meter scale, PCB & ALL
components.

KIT 848..

EPE
TEACH-IN
2000

Full set of top quality NEW
components for this educa-
tional series. All parts as
specified by EPE. Kit includes
breadboard, wire, croc clips,
pins and all components for
experiments, as listed in
introduction to Part 1.

“Batteries and tools not included.

TEACH-IN 2000 -
KIT 879 £44.95
muLTIMETER £14.45

SPACEWRITER %

An innovative and exciting project. 16';
Wave the wand through tha air and Q%Q
your i

to hold any massage up lo 16 digits long. ‘5%
Comes pre-loaded with "MERRY XMAS". Kit %é,
includes PCB, all components & tube ptus
instructions tor message loading.

@,
KIT849............ £16.99

12V EPROM ERASER

A safe low cost eraser for up to 4 EPROMS at a
time in less than 20 minutes. Operates from a
12V supply (400mA). Used extensively for mobile
work - updating equipment in the field etc. Also in
educational situations where mains supplies are
not allowed. Safety interlock prevents contact
with UV.

KIT790............ £29.90

SUPER BAT
DETECTOR

1 WATT O/P, BULLT IN
SPEAKER, COMPACT CASE
20kHz-140kHz
NEW DESIGN WITH 40kHz MIC.

A new circuit using a
‘full-bridge’ audio
amplifier i.c., internal
speaker, and
headphoneftape socket.
The latest sensitive
transducer, and ‘double
balanced mixer give a
stable, high perfor-
mance superheterodyne design.

KIT861...........£24.99
ALSO AVAILABLE Built & Tested. . . £39.99

&

MOSFET MkIl VARIABLE BENCH
POWER SUPPLY 0-25V 2. 5A

Based on our Mk1 design and
preserving all the features, but
now wi switching pre-
regulator for much higher effi-
ciency. Panel meters indicate
Volts and Amps. Full 3 variable
down to zero. Toroidal mains
transformer.  Kit includes
punched and printed case and
all parts. As featured in April
1994 EPE. An essential piece
of equipment.

88

KitNo. 845 ........ £64.95

EPE
PROJECT
PICS

Programmed PICs for
all* EPE Projects
16C84/18F84/16C71
All £5.90 each
PIC16F877 now in stock
£10 inc. vaT & postage
("some projects are copyright)

TO HUMANS

KIT812......

ULTRASONIC PEsT SCARER

Keep pets/pests away from newly
sown areas, fruit, vegetable and
flower beds, children's play areas,
patios etc. This project produces
intense pulses of ultrasound which
deter visiting animals.

o KIT INCLUDES ALL
COMPONENTS, PCB & CASE

e EFFICIENT 100V
TRANSDUCER OUTPUT

e COMPLETELY INAUDIBLE

° gP TOE4 METRES
° LOW CURRENT
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SIMPLE PIC PROGRAMMER

INCREDIBLE LOW PRICE! Kit 857 £12.99
Power Supply £3.99

EXTRA CHIPS:
PIC 16F84 £4.84

INCLUDES 1-PIC16F84 CHIP
SOFTWARE DISK, LEAD
CONNECTOR, PROFESSIONAL
PC BOARD & INSTRUCTIONS

Based on February '96 EPE. Magenta designed PCB and kit. PCB
with ‘Reset’ switch, Program switch, 5V regulator and test L.E.D.s,
and connection points for access to all A and B port pins.

PIC 16C84 DISPLAY DRIVER

Kit 860 £19.99

Power Supply £3.99

INCLUDES 1-PIC16F84 WITH
DEMO PROGRAM SOFTWARE
DISK, PCB, INSTRUCTIONS

FULL PROGRAM SOURCE
CODE SUPPLIED - DEVELOP
YOUR OWN APPLICATION!

AND 16-CHARACTER 2-LINE
LCD DISPLAY

Another super PIC project from Magenta. Supplied with PCB, industry
standard 2-LINE x 16-character display, data, all components, and

software to include in your own programs. ideal development base for
meters, terminals, calculators, counters, timers — Just waiting for your

application!

PIC 16F84 MAINS POWER 4-CHANNEL

CONTROLLER & LIGHT CHASER

¢ WITH PROGRAMMED 16F84 DISK WITH

SOURCE CODE IN MPASM
e ZERO VOLT SWITCHING
MULTIPLE CHASE PATTERNS “proarammed PIC16F84
e OPTO ISOLATED Ehip. Easiy re-orogrammed
5 AMP OUTPUTS for your own applications.
o 12 KEYPAD CONTROL So%ware source code is fully
o SPEED/DIMMING POT. ;c?mm%ntedflso that it can be
HARD-FIRED TRIACS otowed easty.

New features full 4-channel
chaser software on DISK and

Kit 855 £39.95

LOTS OF OTHER APPLICATIONS

ICEBREAKER
00Doo00o0oooo

PIC Real Time
In-Circuit Emulator

@ Icebreaker uses PIC16FB77 in circuit debugger

@ Links to Standard PC Serlal Port (lead supplied)

® Windows ™ (95+) Software included

©® Works with MPASM and MPLAB Microchip software

® 16 x 2 L.C.D., Breadboard, Relay, I/O devices and patch leads supplied

As featured in March '00 EPE. Ideal for beginners AND advanced users.

Programs can be written, 2ssembled, downloaded into the microcontroller and run at full
speed (up to 20MHz), or one siep at a time.

Full emulation means that all I/O ports respond exactly and immediate’y, reading and
driving external hardware.

Features include: Reset; Halt on external pulse; Set Bre.ikpoint; Examne and Change
registers, EEPROM and program memory; Load program, Single Step with display of
Status, W register, Program counter, and user selected “Watch Window' registers.

KIT 900 ... £34.99

EPE PIC Tutorial

At last! A Real, Practical, Hands-On Series
¢ Learn Programming from scrach using PIC16F84

o Start by lighting l.e.d.s and do 30 tutorials to
Sound Generation, Data Display. and a Security
System.

e PIC TUTOR Board with Switches, l.e.d.s, and on
board programmer

PIC TUTOR BOARD KIT

Includes: PIC16F84 Chip, TOP Quality PCB printed with
Component Layout and all components* (*not ZIF Socket or
Displays). Included with the Magenta Kit is a disk with Test
and Demonstration routines.

KIT 870 .... £27.95, Built & Tested .... £42.95
Optional: Power Supply - £3.99, ZIF Socket - £9.99
LCD Display ........... £7.99 LED Display ............ £6.99
Reprints Mar/Apr/May 98 — £3.00 set 3

PIC TOOLKIT V2

SUPER UPGRADE FROM V1 e 18, 28 AND 40-PIN CHIPS
READ, WRITE, ASSEMBLE & DISASSEMBLE PICS
SIMPLE POWER SUPPLY OPTIONS 5V-20V

ALL SWITCHING UNDER SOFTWARE CONTROL
MAGENTA DESIGNED PCB HAS TERMINAL PINS AND
OSCILLATOR CONNECTIONS FOR ALL CHIPS

e INCLUDES SOFTWARE AND PIC CHIP

KIT 878 ... £22.99 with 16F84 ... £29.99 with 16F877

SUPER PIC PROGRAMMER

e READS PROGRAMS AND VERIFIES

e WINDOWS™ SOFTWARE

e PIC16C6X, 7X, AND 8X

o USES ANY PC PARALLEL PORT

e USES STANDARD MICROCHIP e HEX FILES

e OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)

e PCB, LEAD, ALL COMPONENTS, TURNED-PIN
SOCKETS FOR 18, 28, AND 40 PIN ICs

e SEND FOR DETAILED | Kit 862 £29.99
INFORMATION — A
SUPERB PRODUCT AT Power Supply £3.99
AN UNBEATABLE LOW DISASSEMBLER
‘ PRICE. SOFTWARE £11.75

PIC STEPPING MOTOR DRIVER
Kit 863 £18.99

FULL SOURCE CODE SUPPLIED
ALSO USE FOR DRIVING OTHER
POWER DEVICES e.g. SOLENOIDS

INCLUDES PCB,
PIC16F84 WITH
DEMO PROGRAM,
SOFTWARE DISC,
INSTRUCTIONS
AND MOTOR.

Another NEW Magenta PIC project. Drives any 4-phase unipolar motor - up
to 24V and 1A. Kit includes ail components and 48 step motor. Chip is
pre-programmed with demo software. then write your own, and re-program
the same cnip! Circuit accepts inputs from switches etc and drives motor in
response. Also runs standard demo sequence from memory.

8-CHANNEL DATA LOGGER

As featured in Aug./Sept ‘99 EPE Fu_ kit with Magenta |
redesigned PCB ~ LCD fits directly on board. Use as Data
Lo?gyer or as a test bed for many other 16F877 projects. Kit

Cl

KIT 877 £49.95 inc. 8 x 256K EEPROMS

POWER SUPPLY £3.99 STEPPING MOTOR £5.99

Tel: 01283 565435 Fax: 01283 546932
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ncludes programmed chip, 8 EEPROMs, PCB, case and all components. |

All prices include VAT. Add £3.00 p&p. Next day £6.99

E-mail: sales @magenta2000.co.uk
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SOMETHING SOGGY

I asked Marilyn what I should write my Editorial about this month; as she
was gazing out of the window at the level of the River Allen just a few feet
from my office, her reply was “Something soggy” . Despite the flood protec-
tion wall (built through Wimborne at great expense a few years ago), our small
office garden was awash because the water table was so high and the river just
a foot or so from the top of the wall and our office floor level. At least at the
time it had stopped raining — probably only for a day or so — and the water level
was receding.

What has all this got to do with technology? Well, nothing really, and that is
the point. Whilst we can monitor the water levels and the weather with all
means of high tech gubbins, we can’t do anything about changing it. We have
satellites and the Internet, we have mind-boggling electro-mechanical data
storage (see the Millipede News item last month), we can generate massive
amounts of power by all sorts of means, but we still fail to protect ourselves
and our homes from the effects of the elements. Our world is far more power-
ful than we are, and it will no doubt remain so.

COMMERCIAL

Of course, we live in a commercial world where profit rules — if someone
could make money from flood protection, like they can from communications,
then we would soon see more barriers, pumps and pipes to protect vulnerable
areas. Sadly, at present this is not the case, but maybe insurance companies and
their regularly flooded customers could make schemes viable in the future.
With, of course, electronics to monitor and control the systems.

There are few bounds to what we can achieve — as electronics developments
continue to prove — if it is financially worthwhile. We are, however, still limit-
ed to what we can achieve when the elements decide to be nasty. However, next
month we intend to show you how to generate your own lightning — see

page 83. ] : :

UK: 6 months £14.50, 12 months £27.50, two years
£50; Overseas: 6 months £17.50 standard air service or
£27 express airmail, 12 months £33.50 standard air ser-
vice or £51 express airmail, 24 months £62 standard air
service or £97 express airmail.

Online subscriptions, for downloading the magazine via
the Internet, $9.99(US) for one year available from
Www.epemag.com.

Cheques or bank drafts (in £ sterling only) payable to
Everyday Practical Electronics and sent to EPE Sub.
Dept., Allen House, East Borough, Wimborne, Dorset
BH21 1PF. Tel: 01202 881749. Fax: 01202 841692. E-
mail: subs @ epemag.wimborne.co.uk. Also via the Web
at: http://www.epemag.wimborne.co.uk. Subscriptions
' start with the next available issue. We accept
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SRA 4 MasterCard, Switch or Visa. (For past issues see the
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AVAILABILITY

Copies of EPE are available on subscription anywhere
in the world (see below), from all UK newsagents
(distributed by COMAG) and from the following
electronic component retailers: Omni Electronics and
Yebo Electronics (S. Africa). EPE can also be pur-
chased from retail magazine outlets around the world.
An Internet on-line version can be purchased for just
$9.99(US) per year available from www.epemag.com

SUBSCRIPTIONS
Subscriptions for delivery direct to any address in the

Back Issues page.)

BINDERS

8inders to hold one volume (12 issues) are available
from the above address. These are finished in blue
pv.e., gnnted with the magazine fogo in gold on the
spine. Price £5.95 plus £3.50 p&p (for overseas readers
the postage is £6.00 to everywhere except Australia
and Papua New Guinea which cost £10.50). Normally
sent within seven days but please allow 28 days for
delivery — more for overseas.

Payment In £ sterling only please. Visa, Switch and
MasterCard accepted, minimum credit card order
£5. Send, fax or phone your card number and card
expiry date with your name, address etc. Or order
on our secure server via our UK web site. Overseas
customers - your credit card wiil be charged by the
card provider in your local currency at the existing
exchange rate.
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READERS’ ENQUIRIES

E-mail: techdept @ epemag.wimborne.co.uk
We are unable to offer any advice on the use,
purchase, repair or modification of commercial
equipment or the incorporation or modification
of designs published in the magazine. We
regret that we cannot provide data or answer
queries on articles or projects that are more
than five years old. Letters requiring a personal
reply must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and international reply
coupons. All reasonable precautions are
taken to ensure that the advice and data given
to readers is reliable. We cannot, however,
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic components or
kits for building the projects featured, these
can be supplied by advertisers (see Shoptaik).
We advise readers to check that all parts are
still available before commencing any project
in a back-dated issue.

ADVERTISEMENTS

E-mail: adverts @ epemag.wimborne.co.uk
Although the proprietors and staff of
EVERYDAY PRACTICAL ELECTRONICS take
reasonable precautions to protect the interests
of readers by ensuring as far as practicable
that advertisements are bona fide, the maga-
zine and its Publishers cannot give any under-
takings in respect of statements or claims
made by advertisers, whether these advertise-
ments are printed as part of the magazine, or
in inserts.

The Publishers regret that under no circum-
stances will the magazine accept liability for
non-receipt of goods ordered, or for late
delivery, or for faults in manufacture.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

We advise readers that certain items of radio
transmitting and telephone equipment which
may be advertised in our pages cannot be
legally used in the UK. Readers should check
the law before buying any transmitting or
telephone equipment as a fine, confiscation of
equipment and/or imprisonment can result
from illegal use or ownership. The laws vary
from country to country; readers should check
local laws.
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Constructional Project — — —

ALERT

TERRY de VAUX-BALBIRNIE

Red alert for a frost warning!

outside temperature by the changing

appearance of a three-colour light-
emitting diode (l.e.d.). Above a certain
threshold (nominally 6°C), it will be off.
As the temperature falls, it will progres-
sively appear Green (below 6°C), Yellow
(below 4°C) and Red (below 2°C). These
operating points could be changed over a
small range to suit the application.

The Ice Alert will be found particularly
useful by car drivers. However, readers
will find many other applications for it. For
example, gardeners could use it to monitor
the temperature inside a greenhouse or at
the ground surface from a point inside the
house.

EARLY WARNING

In many situations, the actual tempera-
ture of the surroundings does not need to
be known. It is sufficient to be aware of it
falling towards freezing point (0°C). When
driving a car, steps may then be taken to
reduce speed and be alert to the possibility
of icy patches developing on the road.

When used in a car, the Ice Alert must
not be relied on by the driver or used as a
substitute for normal vigilance. It is
designed simply to provide additional
information which may assist safe
driving. )

Experienced motorists know that there
may be isolated frosty patches even when
the general temperature is several degrees
above freezing point. Since the sensor
takes a few minutes to respond, isolated
regions having a lower temperature may
not be “‘seen”’.

APPEARANCE

The circuit is built in a small plastic box.
On the front panel a 3mm tri-colour l.e.d.
shows through a small hole (see photo-
graph). A temperature sensor is connected
through a length of twin wire to a piece of
screw terminal block on the circuit board.

Depending on the application. the sen-
sor will need to be protected against
mechanical damage and weatherproofed.
For automotive use, it will be attached to a
suitable place underneath the car.

When installed in a car, the inter-con-
necting lead will be fairly short. However,

Tnls project gives an indication of the
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for other purposes it might be considerably
longer. The system was used successfully
with a lead 10m (33ft. approx.) in length. It
could probably be made longer than this
but the constructor would need to make the
necessary tests.

THERMAL CHECK

It may be possible to set up the circuit
without calibration using common sense
methods but this is not advised. For best
results you will need to use a good quality
laboratory-type thermometer capable of
reading over the range 0°C to 10°C with an
accuracy of 0-5°C.

Beware of inexpensive digital ther-
mometers whose good resolution (say,
0-1°C) may deceive the user into thinking
that they must be accurate. The author’s
was “out” by almost 1-5°C.

Calibration does not take long and it
may be possible to borrow a suitable ther-
mometer from a local school or college for
an hour or two. Note that a photographic
thermometer is not suitable because its
scale often starts at 15°C.

POWERING UP

When used in the car, the circuit
receives current through the ignition
switch so, while left unattended, no current

is drawn. With the ignition on, the current
required by the prototype unit is between
TmA (with no colour showing) and 40mA
with yellow. Such a low value imposes
very little load on the charging system.

If the circuit is to be used for other than
car purposes, it may be operated from a 9V
battery (for example, the PP3 type) which
can be accommodated inside the unit.
When using such a supply, it will be nec-
essary to include a pushbution switch to
power-up the circuit only when required.
The current drawn will be less than that
stated above for a 12V supply but, even so,
continuous operation will soon drain the
battery.

CIRCUIT DESCRIPTION

The complete circuit diagram for the
Ice Alert is shown in Fig.1. The tempera-
ture sensor consists of miniature bead
thermistor, Ri. This relatively simple,
small and inexpensive device proved to
have several advantages over temperature
sensing i.c.s.

Note that the thermistor should be of the
specified type if the circuit is to work with-
out modification. Other types of thermistor
could be used but the user may need to
experiment with component values. More
will be said about this later.

Ignore capacitor Cl for the moment. The
thermistor R is connected in series with
fixed resistor R2. This forms a potential
divider connected across Zener diode D1.
The Zener diode operates in conjunction
with resistor R4 to provide a fixed 5-1V
(nominal) supply.

Completed Ice Alert. The small square of Velcro enables it to be easily installed

below a vehicle dashboard.
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As the battery voltage rises or falls, the
voltage appearing across resistor R4 will
be the difference between that of the sup-
ply and the Zener breakdown voltage. Of
course, the supply will need to exceed 5-1V
for this to happen.

RISING VOLTAGE

As the temperature falls, the resistance
of thermistor R1 increases and so does the
voltage across it. At the operating tempera-
tures (6°C, 4°C and 2°C), the voltages will
be some 2-8V, 3.95V and 3-1V respective-
ly. Note that these figures are approximate
and are given only for the purpose of
illustration.

By sensing the voltage across the ther-
mistor. the tri-colour l.e.d.. D2, may be
made to operate at the correct lempera-
tures. From now on, 6°C is referred to as
the “upper fixed point™. 4°C the “interme-
diate fixed point™ and 2°C the “lower fixed
point™.

In operation, only a few microamps flow
through thermistor Ri. Its power dissipa-
tion is therefore only a matter of
microwatts and this results in very low self-
heating. Its ability to measure temperature
is therefore hardly affected by the heating
effect of the current.

Capacitor Cl is connected in parallel
with the thermistor. If the sensor connect-
ing lead is fairly long, it tends to pick up
“hum™ from a.c. power fields and this
could cause the le.d.s to flicker near the
operating points. The capacitor bypasses
the a.c. while having no effect on the stand-
ing d.c. voliage. This allows the l.eds to
switch more smoothly.

SMALL CHANGE

Integrated circuit ICI is a quad opera-
tional amptifier (op.amp). This means that
it contains four identical units contained in
a single 14-pin package. Only three of the
sections (ICla, IC1b and IClc¢) are actually
used. The unused op.amp is “grounded’ on
the circuit board.

The inverting input of IC la (pin 2), the
non-inverting input of IC1b (pin 5) and
the non-inverting input of IClc (pin 12
are connected together and these, ip
turn, are connected to the top end of
thermistor R1.

When the temperature of the thermistor
is high, the voltage between these inputs
and the OV line will be low. When the tem-
perature is low. the voltage here will be rel-
atively high.

The remaining op.amp inputs (ICla
non-inverting input pin 3, ICtb inverting
input pin 6 and IC I¢c inverting input pin 13)
are connected to the sliding contacts of
preset potentiometers VR2, VR1 and VR3
respectively. These provide adjustments to
the operating points. The specified devices
are multiturn trimmers which makes for
very easy, accurate and convenient adjust-
ment at the setting-up slage.

The ends of VRI and VR2 tracks are
connected in parallel and share fixed resis-
tors RS and R6 to form potential divider
arrangements. The whole network is con-
nected across D1, the 5-1V Zener stabilised
supply. The fixed rsesistors limit the range
of voltage available at the sliding contacts
between some 2:5V and 3-6V.

With the specified thermistor this corre-
sponds to a change from -5°C to +12°C
approximately. This easily covers the range

of temperatures over which the device is
likely to be used.

Preset potentiometer VR3 works in a
similar way to VR1 and VR2 but it has its
own pair of resistors R3 and R7 to form a
potential divider. The range of voltage
available is 2:2V to 3-3V and this corre-
sponds to a change from -1°C to +18°C
approximately.

Stabilising the voltage applied to the
potential dividers gives a precision effect
and helps to maintain operating accuracy.

INPUT CONDITIONS

Look at IClc first. Preset VR3 will be
adjusted so that when the temperature
sensed by the thermistor is 6°C (the upper
fixed point) or less, the non-inverting input
(pin 12) voliage will exceed the inverting
one (pin 13).

Under these conditions, the output at pin
14 will be high and current will flow
through current-limiting resistor R10 into
the base (b) of transistor TR1. This turns it
on and the collector (c) goes low. The l.e.d.
(D2) is now enabled because there is a con-
ducting path from the common cathode (k)
to the OV line.

When a higher temperature than the
upper fixed point is detected, the input
conditions are reversed and IC1 pin 14 will
be low. With TR1 off., the conducting path
is removed and the l.e.d. will not operate. A
full description of how the tri-colour l.e.d.
works is given later.

Preset VR2 is adjusted so that the volt-
age at ICla non-inverting input (pin 3) is
more than that at the inverting one (pin
2) for temperatures above 2°C (the lower
fixed point). During this period, pin 1 is
high and current can flow through cur-
rent-limiting resistor R8 and the green
l.e.d. section. Green will, therefore, show
between the upper and lower fixed
points.

A GREEN ON

GREEN OFF

TEMPERATURE /°C
n

RED ON

Fig.2. Tri-colour l.e.d. switching levels.

Preset VR1 will be adjusted so that the
inverting input voltage of ICIb (pin 6) is
less than that at the non-inverting one (pin
S) below 4°C (the intermediate fixed
point). During this time. pin 7 will be high
and the red l.e.d. section operates through
current-limiting resistor R9. Red will show
with temperatures below the intermediate
fixed point.

This is best illustrated with the diagram
shown in Fig. 2. The overall effect is that
nothing will happen above the upper fixed
point (because the l.e.d. is disabled), green
will show down to the intermediate fixed
point, yellow down to the lower fixed point
(because both le.d. sections are on) and
red below the lower fixed point (because
the green section goes off).

COLOURFUL
DESCRIPTION

For those who are not familiar with the
tri-colour l.e.d., a brief description follows.
Unlike a conventional l.e.d. this has three
pinout leads - not two. The centre one is
the common cathode (k) and is connected

D3
FS1
1N4001
ky gt 200mA B2/

S1
{IF USED)
o
P |
el |
ol
BN
OO +
B
12v i
—r
— _
2
g |
e}
LT(%? TB22
Fig.1. Complete circuit diagram for the Ice Alert.
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to OV. The other leads are the anodes of
separate red and green l.e.ds. (ar and ag
respectively) contained within a white
translucent plastic package.

With current flowing through the red
section only, the effect will obviously be
red. Similarly, when current flows through
the green section only, the effect will be
green.

However, if both 1.e.d. sections pass cur-
rent, the red and green light diffuse and
mix in the milky white plastic body to give
a “yellow”. Any student of physics will
know that red light (a primary colour)
mixed with green light (a primary colour)
gives the secondary colour, yellow. Note
that this is not the same as mixing red and
green paint!

COMPONENTS

Resistors
R1 miniature bead thermistor:
resistance at 25°C 150k
and at 0°C 535k approx.

R2 270k

R3 180k

R4 1k See

RS 68k SHO®P

R6 110k (or 100k
and 10k in TALK
series —see page
text)

R7 220k

R8, R9 4709 (optional 3302 for 9V

battery — see text) (2 off)
R10 4k7
All 0-25W 5% carbon film, except R1

Potentiometers
VR1, VR2
VR3 100k muititurn preset,
vertical mounting, top
adjustment. Pins to be in
line and having a spacing
of 2.5mm (3 off)

Capacitors
C1 100n metallised polyester
Cc2 220u radial elect. 25V

Semiconductors
D1 5V1 0-5W Zener diode
D2 3mm tri-colour l.e.d.
D3 1N4001 rect. diode
TR1 2N3903 npn transistor
IC1 LM324 quad op.amp

Miscellaneous
FS1 200mA 20mm quick-blow
fuse and p.c.b. mounting
fuse clips
St miniature s.p.s.t. push-to-
make switch (for internal
battery use)

Printed circuit board available from
EPE PCB Service, code 287; plastic
box, external size 75mm x S6mm x
25mm (larger if using an internal bat-
tery); 14-pin d.i.l. socket; 3A automotive-
type wire; 2-core stranded connecting
wire as required; auto-type connectors;
silicone sealant (see text); solder etc.

£16

excluding batt.

Approx. Cost
Guidance Only
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PROTECTION

A supply is connected to the circuit
through on-off switch S1 (if powered using
an internal battery), fuse FS1 and diode
D3. This latter component provides
reverse-polarity protection. Thus, if the
supply were to be connected in the oppo-
site sense, the diode would fail to conduct
and nothing would happen.

Fuse FS1 will blow if the current rises
excessively in the event of a short-circuit.
This is vital when a car battery is used
because these can deliver an enormous cur-
rent under short-circuit conditions. This
could melt p.c.b. tracks, cause burns and be
a general fire hazard.

Since the car charging circuit provides
a rather unsmooth output, capacitor C2
is included to condition it and provide
a suitable supply for the rest of the
circuit,

CONSTRUCTION

Construction is based on a single-sided
printed circuit board (p.c.b.). The topside
component layout and full-size underside
copper foil track master are shown in Fig.3.
This board is available from the EPE PCB
Service, code 287.

All components, apart from the thermis-
tor (R1) and on-off switch S1 (if used) are
mounted on the p.c.b. Begin construction
by drilling the two fixing holes and solder-
ing the link wire in place as indicated. Note
that this is difficult to do after preset VR2
has been soldered in position.

Add the pieces of screw terminal block,
the 14-pin d.i.l. socket for IC1 (but do not
insert the i.c. itself yet) and the fuse clips.
If fuse clips such as those shown in the
photograph are not available, use a p.c.b.
mounting fuseholder or a small fuseholder
mounted off-board.

Solder all fixed resistors and capacitor
C1 in position. Note that if a 9V battery
is to be used as the power supply, resis-
tors R8 and R9 could be reduced to 330
ohms if the l.e.d. does not turn out to be
bright enough in use. In the interests of
long battery life, however, leave them as
they are.

To make up the specified value for
resistor R6, you could use a 100k (kilo-
hms) and a 10k unit connected in series
(as in the prototype unit). Add capacitor
C2 and diodes D1 and D3 taking care
over the polarity of these components.
The orientation of DI is correct as
shown.

To the beginner, it may seem as if it is
the wrong way round. However, because it
is a Zener diode it operates in reverse bias.
The negative lead of C2 is clearly indicat-
ed and is slightly shorter than the positive
one.

Next, solder the preset potentiometers
in place. These should be mounted as
shown in Fig.3 and the photograph (with
the adjustment screw on VR1 and VR2 at
top right and for VR3 bottom right). The
circuit will work if they are mounted in
the opposite sense but the instructions
given later regarding their adjustment
will be incorrect and the effect might be
confusing.. Note that the preset poten-
tiometers should be of the type having a
top adjustment screw and with the pins in
line (rather than in the form of a
triangle).

TRI-COLOUR L.E.D.

Now look at the tri-colour lLe.d. (D2).
The common cathode (k) lead is the centre
one and the red and green anode (ar and ag
respectively) are on each side of it. It is
important to solder this device with the
anode leads located correctly. If they are
incorrectly placed, the colours will be
interchanged and this would give strange
results at the setting-up stage.

The longer of the two anode leads is the
red and the shorter one green, see inset dia-
gram in Fig.3. After taking note of which is
which, cut them to a length of 10mm, bend
them carefully through right angles and
solder them in position.

If you lose track of which lead is which,
the specified unit is different in the way the
end leads enter the body. If you look care-
fully, you will see that the red one is bent
though a right angle whereas the green one
makes an obtuse angle.

Adjust the preset potentiometers in the
following way (assuming they are of the
specified pattern and have been mounted as
indicated in Fig.3): VRI and VR2 fully
clockwise and VR3 full anti-clockwise.
Note that these devices usually click if the
screw continues to be turned after the slid-
ing contact has reached the ends of its
track.

Finally, place a 200mA quick-blow fuse
between the fuse clips and insert IC1 into
its socket taking care over the orientation.

TESTING

Do not test the unit by immersing the
thermistor in water. This is because tap
water is a reasonably good conductor of
electricity and it would effectively short-
circuit the leads. This would give an
apparent reduction in the resistance of
the thermistor and lead to totally incor-
rect results.

Do not wait until the thermistor has been
waterproofed or the slower response time
would make calibration inconvenient.

The circuit should be tested and adjusted
using a 9V battery (an alkaline PP3 type
would be suitable). This should be done
before mounting the p.c.b. in its case. In
this way, any small faults may be corrected
more conveniently.

Since water must be avoided for the rea-
son stated above, use cooking oil for cali-
bration. This is a non-conductor so will not
interfere with correct operation. Place a
small amount of this in a small plastic con-
tainer to provide a depth of 30mm approx-
imately. Put it in a freezer for 15 minutes or
so until the temperature has fallen to -5°C
or thereabouts.

While waiting for the oil to cool, prepare
the thermistor. Using two sections of a 2A
screw terminal block, connect the thermis-
tor to a short piece of light-duty twin wire.
Connect the other ends to terminal block
TB1 on the p.c.b. Connect a PP3 battery
snap (or as required) to TB2 taking care
over the polarity — red (+) wire to TB2/]
and black (=) wire to TB2/2.

When the cooking oil is taken out of
the freezer, it may have partially solidi-
fied. If necessary, wait until it softens
then place the thermometer bulb and
thermistor in it. Make sure both the ther-
mometer bulb and thermistor are well
covered. Connect the battery — the l.e.d.
should light up red.
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STIRRING IT

With the aid of an assistant, keep the oil
stirred constantly and take a continuous
note of its temperature.

When the temperature rises to 2°C.
adjust preset VR2 anti-clockwise (o the
point where the green l.e.d. just comes on
(the display will now show yellow). When
the temperature reaches 4°C, adjust VRI
anti-clockwise so the red l.e.d. just goes
off (the colour is now green). When 6°C is
reached, adjust VR3 clockwise until the
l.e.d. goes off (no colour shows).

You may need to repeat the procedure
several times to obtain the required operat-
ing points.

BE PREPARED

The following assumes that the Ice Alert
circuit is to be used in a vehicle. If not.
work accordingly.

Decide on a suitable position for the
main unit. The Le.d. should be clearly vis-
ible from the driving position. Attach it
using a “Velcro’” pad.

Decide on a suitable site for the sensor.
This needs to be placed as low as possible
or the temperature indicated may not be a
true reflection of that near the road. Also,
it must be kept as far away as possible
from the exhaust system or anything else
which becomes hot.

There will probably be a suitable site in
the region of the front bumper. Try to find
a place where there will be a free flow of
air around the sensor unit while the car is
moving.

- ol = > L

very small and will not cause any problems.
Note, however, that the l.e.d. will go off if
this were to happen. Should the wire break,
the l.e.d. would show red.

PROTECTION RACKET

The thermistor (R1) now needs to be
waterproofed and protected. Use a short
piece of plastic tube to contain it. In the
prototype unit, the end of an old phono
plug was used.

Push the ends of the connecting wires
through the hole in one end of the tube and
solder them to the thermistor using mini-
mum heat to prevent damage. Do not cut
down the leads (or if you have to, remove the
minimum amount) since even more heat
would reach the thermistor during soldering
and there would be a greater risk of damage.

Push the thermistor and soldered connec-
tions so they are completely inside the tube.
Making certain the soldered joints are kept
well separated, fill the
tube with clear silicone
sealant. This must be
of a type which cures
to become tough and
rubbery. Use the
material available in a
small tube from vari- A ¥
ous  manufacturers ooan |
(such as Loctite Clear

RED
(MED)

Adhesive  Sealant). l CATHOOE
Products such as
“bathroom  sealant”

have not been tested
and might not bel |
suitable.

the material to harden. It must now be
handled with care. Take care not to put the
connecting lead under any strain.

CASING UP

The p.c.b. should now be attached
inside a small plastic case. Where the unit
is being used in a car, the box need only be
large enough to accommodate the circuit
panel plus a little extra to allow for con-
nections to be made to the p.c.b.-mounted
terminal blocks.

If an internal 9V battery is used. you
will need a larger box. You also need to
include a push-to-make switch (S1) in the
positive supply lead to conserve battery
life.

Measure the position of the l.e.d. on the
p-c.b. and drill a hole in the front of the
box to correspond with it. This should
only be large enough to allow the tip of
the l.e.d. to pass through.
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a SENSOR (R1)
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Ice Alert completed circuit board secured inside a small plastic box with nylon
fixings. The tri-colour l.e.d. can be seen at the top.

Measure the length of light-duty two-core
wire needed to connect the thermistor sensor
to the main unit. This does not need to be of
automotive quality but it must be of the
stranded type. Do not use single-core wire
or it would break easily 1n service.

“Ordinary” (non-automotive) wire may
be used because, in the event of a short-cir-
cuit between the “live’ sensor wire and the
car chassis (OV) or between the wires, the
maximum current which can flow is limitea
by resistors R2 and R4 in series. This will be

Check that all bare wires and the ther-
mistor itself are deeply embedded in the
silicone material and allow it to harden. It
is absolutely essential for the thermistor
and its end leads to be completely water-
proofed and great care must be taken over
this process. The operating points will be
greatly affected by even small traces of
moisture. The completed sensor appears in
the photograph.

Leave the sensor for 24 hours (or what-
ever curing time is shown on the tube) for
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Fig.3. Printed circuit board component
layout and full size foil master pattern.

The bead thermistor temperature sen-
sor encased in a phono plug.
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Hold the p.c.b. in position just above the
base of the box and genrly bend the led.
leads as necessary so its tip takes up the cor-
rect position in the hole drilled for it. Mark the
positions of the p.c.b. fixing holes. Remove
the p.c.b. again and drill these through.

Make a hole for on-off switch, S1 (if
used). Drill a small hole in the side near
terminal block TB2 position for the power
supply wires (unless an internal supply is
used) and a further one near TB1 for the
sensor wires.

Attach the p.c.b. using small nylon fixings.
Place plastic washers on the bolt shanks to
keep the soldered joints on the underside
clear of the base of the box. Make sure the
l.e.d. leads are not left under any strain.

INSTALLING

Attach the thermistor sensor in its chosen
position. This can possibly be done using a
small plastic clip or some epoxy resin adhe-
sive. It is important to support the connecting
wire close to the sensor using a further clip.
This will remove the strain at the point where
it enters the tubular “casing”.

Route the sensor wire back to the main
unit. Note: whenever it passes through a
hole in metal, a protective rubber grommet
must be used. Pass the wires through the
appropriate hole in the box and connect
them to TB1.

CONNECTING UP

Connections now need to be made to the
car electrical system. Before proceeding,
the car battery must be disconnected.
(Check the car’s manual to make sure it is
OK to disconnect the battery before pro-
ceeding.) This is essential procedure. If
you do not do it, there is risk of causing a
short circuit which could result in wires
becoming red hot and burns to the skin.
The supply must be made using light-duty
auto-type cable and with proper car-type
connectors.

If you have a radio of the type having a
numerical code, make sure you have this
available to re-enter it when the supply is
re-established. Also make sure you know
how to do this by referring to the instruc-
tions supplied with the radio.

A safer alternative to making direct con-
nections would be to plug the unit into the
cigar lighter socket. This method is rather
less attractive but does have the advantage
of being quick and easy.

WIRING UP

For permanent winng, connect TB2/1 o
a point via an existing fuse which is live
only when the ignition is switched on and
TB2/2 to an existing earth point (car chas-
sis). It may be that the easiest place to
obtain a feed to the circuit is at the rear of
the radio or audio system. Connections to
existing wires may be made using “snap-
lock ™ connectors.

If you decide to use the wires leading to
the radio, identify the correct positive one
to use because there are likely to be two of
them. One is a constant +12V feed to
maintain the memory settings and the other
will probably be via the “car radio™ posi-
tion on the ignition switch. The Ilatter
would be suitable for the new circuit.

If any wire passes through a hole in
metal, a rubber grommet must be used to
prevent cutting by the sharp edge and pos-
sibly causing a short-circuit. Apply strain
relief to both the sensor and power supply
wires inside the case by applying tight
cable ties to them.

Re-connect the car battery and switch on
the ignition. The l.e.d. should be off
(assuming the temperature outside is above
the upper fixed point). You could wait for a
cold day to make a final test. However, a
rough check on operation could be made
by using a freezer spray applied to the sen-
sor. Remember, it will take some time to
respond.

When using the Ice Alert for other than
car purposes, it may be necessary to
place the sensor more than 10m from the
main unit. This could be necessary, for
example, if you wished to monitor the
temperature in a remote greenhouse from
a point inside the house. In cases such as
these, check that the l.e.d. sections oper-
ate relatively “cleanly” (without too
much flickering).

This type of problem
could probably be
reduced by using light-
duty single screened
cable for the inter-con-
necting lead instead of
ordinary twin wire. The
screening would be con-
nected to OV (that is to
TB1/2) and the inner
core to TB1/1. Note that
the resistance of any
wiring used will be much

less than that of the thermistor. The effect
of the resistance of the connecting lead is
therefore negligible.

CHOICE OF
THERMISTOR

The circuit will work correctly if the
specified thermistor is used. However, it is
appreciated that some readers will be
restricted in their choice of thermistor.

If you must use one of a different pat-
tern, use the usual “negative temperature
coefficient” variety (that is, as the temper-
ature rises, the resistance falls) having a
resistance of some hundreds of kilohms at
0°C. Halve this figure and select the near-
est available value of fixed resistor. Use
this in the R2 position.

If the circuit now works correctly, all well
and good. If not, use link wires instead of
resistors R3, RS, R6 and R7. This will give
the maximum range of adjustment of the
preset potentiometers (from OV to 5-1V).
Although they may be more awkward to
adjust, it should now be possible to set up
the correct operating points.

RESPONSE TIME

Although it takes a while for the sensor
to respond to large changes in temperature,
this is not generally a problem. While the
car is parked, the sensor will assume the
temperature of the surrounding air.

When driving along, the changes will
probably not be very great and the sensor
should respond within a few minutes. If the
sensor is placed in the air flow, the
response will be faster.

When used in a vehicle, the Ice Alert
MUST NOT be relied on by the driver or
used as a substitute for normal driving vig-
ilance. It is designed simply to provide
additional information which may assist
safe driving. O

magazine in place.
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Develop and test complete micro-controller designs without
building a physical prototype. PROTEUS VSM simulates the
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A roundup of the latest Everyday
News from the world of

electronics

TEXT FILES NOT IMMUNE TO VIRUSES

Contrary to what is widely believed, the latest computer viruses can live and
propagate through text files. 3arry Fox alerts us.

IRUS wars have taken a nasty new twist.

E-mail viruses are getting past anti-
virus software by disguising themselves as
help files which hide in plain text that had
previously been thought safe. Anti-virus
software must work in completely new
ways to trap them. There is widespread
confusion over what systems are at risk
and how best to protect them.

VIRUS EXECUTIVES

Until recently viruses spread as exe-
cutable code programs, attached to plain
text E-mails. The text message encourages
the recipient to open the attachment by
clicking on it. This runs the program
which deliberately corrupts data on the
PC’s hard disk, makes copies of itself and
attaches them to outgoing E-mails, so as to
spread the infection. Traditional anti-virus
software scans attachments before they are
opened, looking for the “signature” of
known viruses. PC users have felt safe to
open and read E-mails as long as they do
not click on any attached file.

Bubble Boy, the first virus to infect with-
out an attachment, exploited a security
loophole in Microsoft’s Outlook Internet
mail reader. The virus code is written as
lines of HTML code which are included in
the text message. Outlook treats the text as
an Internet page and runs the code to
release the virus. Expert PC users who
understand the risk, and also understand
Microsoft’s jargon, can download a pro-
gram which modifies Outlook to stop it
being fooled (http://www.microsoft.com/
technet/security/bulletin/ms00-046.asp).

BEWARE SILLY TITLES

Now a new virus, confusingly known as
Verona, Romeo and Juliet or BleBla plays
a much more devious trick which is likely
to fool a wider range of Internet mail read-
ers. A text message with a silly title, such
as Hey You, Sorry or From Shake-Beer,
arrives with two attached files. a Help file
called Myjuliet.chm and a program called
MyRomeo.exe. Just reading the text mes-
sage makes Windows save the two attach-
ments to its standard Temporary folder
where the Help file automatically runs and
triggers the program to infect the PC. This
then tries to send copies to other addresses
stored in the mail reader.

Romeo and Juliet does no damage to the
hard disk and has not spread because the
Polish Internet servers it uses to spread
infection were quickly shut down. So there
has been very little publicity.

“But the code now exists as a template
which the hacker community can share
and modify to make it much more
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dangerous” warns Nick Galea, CEO of
GFl, a Maltese company which makes
software to protect office networks. “Then
we shall see PCs damaged as soon as
people read a text message.”

Galea thinks that protection software
must start checking E-mails for the effects
viruses may cause, not just known
signatures.

SYMANTEC’S WARNING

Eric Chien, chief researcher at
Symantec’s Anti-Virus Centre, warns that
this is much easier with office networks
than standalone PCs. A network server can
store and check all incoming E-mails
before distributing them to office staff.
Individual PCs collect E-mail direct from
the Internet. Symantec has developed a
system called PopProxy which shunts
incoming E-mail into a buffer file on the
PC, and checks plain text for tell-tale code.
The user only sees the mail after it has

been checked. Symantec has built
PopProxy into the latest version of its
Norton Anti-Virus software, NAV 2001,
but done surprisingly little to explain or
promote it.

Graham Cluley of Sophos thinks the
only long term solution is to use propri-
etary E-mail services and readers, such as
Compuserve, AOL or Cix, which treat text
only as text, ignore any lines of code
which are embedded and never dress plain
text up as HTML.

“Better to choose a safe reader in the
first place, than go on spending money on
anti-virus software that tries to make
unsafe readers safe”. Opinions differ on
what Internet readers are safe, but the one
thing everyone agrees on is that Microsoft,
the most widely used, has been the least
safe. All too often it sends the text twice in
the same message, once plain and safe and
once in HTML and risky. The sender is not
usually aware of this.

generator.

enabling pulse signals to be produced.

interface.

20MHz FUNCTION GENERATOR

VANN Draper Electronics, the manufacturer and world-wide distribution company
for Grundig digimess Instruments, has announced a new 20MHz function

The FG100 provides a wide frequency range of 0-5Hz to 20MHz with a high
accuracy of 0-5 per cent monitored by an internal microprocessor. Qutput wave
shapes include sine, triangle, square and sawtooth, with variable symmetry

A back-lit alphanumeric display provides concise readings of settings and fre-
quency, as well as communication modes when using the built-in RS232C

Other key features include internal sweep, d.c. offset, variable output level from
10mV to 10V, plus sync output. It operates as stand-alone or PC controlled.

Priced at £199 the FG100 is available direct from Vann Draper or their authorised
distributors. For more details contact Vann Draper Electronics Ltd, Dept EPE,
Stenson House, Stenson, Derby DE73 1HL. Tel: 01283 704706. Fax: 01283
704707. E-mail: sales @vanndraper.co.uk. Web: www.vanndraper.co.uk.
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enthusiasts.

B.A.E.C. SEEKS PIC ENTHUSIASTS!

THE Editorial of the British Amateur Electronics Club’s recent newsletter
laments the decline in contributions to it. The Editor, George Burton, expressed
the opinion that the B.A.E.C. should follow EPE’s example and place a strong
emphasis on the use of PIC microcontrollers.

George asks, “How many of our members have seen a PIC chip let alone
used one? It is these members | am trying to find. We have to start using these
multi-purpose components or shall fade away — reminiscing how we used to do

We suggest that any reader who knows about PICs (and there are many
thousands of you) and would like to join the B.A.E.C. and share their
knowledge with other members through contributions to the Newsletter should
do so now. You will be warmly welcomed, as will other non-PIC electronics

The Club is open to anyone interested in electronics — and that’s all of you!
(We know that a trickle of you have joined recently, well done. How about a
flood — dare we mention the word in the present climate?)

The B.A.E.C. has existed for many decades and deserves your support so
that it can progress into the future. We encourage you to contact the Chairman,
George Burton, 581 Fishponds Road, Fishponds, Bristol BS16 3AA. Tel: 0117
9654800. E-mail: prontaprint.bristol @cableinet.co.uk. Web: http://members.tri-
pod.com/~baec. Mention EPE when contacting George.

TRAFFIC REPORTS COMPETITORS
By Barry Fox

THE cellphone companies are spending
billions on licences to spend more billions
building third generation networks. The
last thing they need is competition from
conventional radio services which can
offer 3G features at far lower cost.

After ten months of trials a Californian
startup, backed by Texas Instruments.
Motorola and Paul Allen, is offering digi-
tal radio broadcasters a system which
competes head-on with 3G. Command
Audio lets drivers listen to the latest traf-
fic, weather, sports and news information.
the moment they get in the car. While dri-
ving they can switch between music in real
time, and the latest news updates.

The technology was developed and
patented by Command Audio in
Redwood City and John Ryan, who
heads up Macrovision, the world leader
in video copy protection. A control cen-
tre compresses a wide selection of con-
ventional radio programmes into
2-4Kbps streams and broadcasts them as
data channels. The receiver, which looks
like a chubby TV remote control, has
memory chips which continually store
the last eight hours of sub-channel audio,
for instant skip and scan access at the
press of a button.

Command has trialled the system in
Denver and Phoenix using data subcarriers
on FM radio stations and prototype hand-
sets made by RCA and Thomson. Most
countries, except the US, are adopting the
European digital radio system which can
carry much more digital data than FM
radio — around 1-5Mbps of which some 75
per cent is used for music and the rest set
aside for data (the UK allocation is 20 per
cent or 230Kbps but could be increased;
Singapore already allows 35 per cent). So
far digital broadcasters have used their
data capacity to deliver Internet pages but
Command believes drivers would prefer
on-demand audio.

Quentin Howard, Chief Executive of
the UK’s commercial digital radio net-
work Digital One, has long enthused
over data by radio. He says: “We have
built a radio network that can deliver
very high data rates to an unlimited
number of users from just 70 transmit-
ters. The new cellular networks will each
require some 6000 transmitters and will
never be able simultaneously to serve
the same number of consumers as we
can™.

Howard thinks Command Audio is a
“neat idea” but questions whether listeners
will be prepared to pay the $12 a month
subscription which Command is talking
about.

MAPLIN CD-ROM

MAPLIN Electronics’ latest CD-ROM
catalogue has recently been released. It
contains around 15,000 products, ranging
from individual components to state-of
the-art electronic equipment.

The CD-ROM, which has been devel-
oped in HTML, is designed with the same
functions as Maplin’s website and runs on
Internet Explorer 5 (available to download
from the CD-ROM).

The new “Web-enabled” CD-ROM
allows you to construct your order offline.
Once Submit has been pressed the brows-
er is launched automatically allowing
orders to be stock checked and processed
for sameday despatch.

To receive a copy of the CD-ROM,
which costs £1.99, contact the Order Line
on 0870 264 6000 and quote order code
CQ07, or click on the icon at
www.maplin.co.uk. Maplin’s  press
release states the contact address as
Maplin  Electronics, Valley Road,
Wombwell, Barnsley S73 0BS. Mention
EPE when contacting Maplin.
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RIPPING MUSIC

By Barry Fox

MP3 ripping is now a living room reality.
Korean electronics giant Samsung is the
first big brand name in household audio to
offer a range of mini, midi and micro hi-fi
systems with integrated MP3 ripper. Until
now consumers have had to use a PC to
download MP3 music from the Internet or
“rip” CDs by converting the content into
MP3 (MPEG-1, Layer 3) code. The PC
must then be connected to a portable solid
state player like the Diamond Rio, to
transfer the music for portable playback.

Three new home audio stacks from
Samsung (costing between £350 and £500)
have a CD player, built-in MP3 encoder and
dockable Yepp solid-state player with 32MB
SmartMedia card for 30 minutes recording
time. The owner just plays a disc while trans-
ferring the music to the portable, without
needing to own a PC or know anything about
computers and computing.

ROBOT KITS

AN E-mailed newsletter from Quasar
Electronics informs us that “We have
introduced a range of educational elec-
tronic robot kits. We really like them. They
are high quality, excellent designs, good
fun and educational. What more could you
ask for in life . . .”’. Indeed!

Quasar have lots more educational kits
(and others). You will find info about them
at: www.quasarelectronics.com/educa-
tional-electronic-projects.htm. There is
also a mirror site at www.electronic-Kkits-
and-projects.com/home.htm.

Tel: 01279 306504.

E-mail: sales@quasarelectronics.com.

Note Quasar’s fax: 07092 203496.

SQUIRES TOOLS

SQUIRES Model and Craft Tools 2001 cat-
alogue has recently arrived at HQ. It contains
an excellent (dare we say “fully comprehen-
sive”?) variety of the tools and associated
modelling accessories that any self-respect-
ing hobbyist requires. The electronic compo-
nents range has been expanded and all goods
are available by post-free mail order.

In over 400 well presented and itemised
pages, Squires’ cat is a must to have on your
workbench. It’s also free of charge — just
contact Squires and they’ll send you a copy:

Squires Model and Craft Tools, Dept
EPE, 100 London Road, Bognor Regis, W.
Sussex PO21 1DD. Tel: 01243 842424.
Fax: 01243 842525. (No Web as yet, but
it’s on its way!)

EOCS Website Launched

THE Electronic Organ Constructors
Society website www.eocs.org.uk is now
on-line. So far as is known, the EOCS is
the only international society devoted to
amateur electronic organ building. If this
is your interest, have a good browse of the
site, and even participate in the EOCS
equivalent of our Chat Zone.

You can also contact the Society via
Trevor Hawkins, Hon. Sec., EOCS, 23
Blenheim Road, St Albans, Herts ALl
4NS. Tel: 01727 857344. Mention EPE.
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New Technology

URPRISINGLY the cathode ray tube

still offers the best performance for
many display applications. Modern alter-
natives, including liquid crystal displays,
electro-luminescent displays and a variety
of other types, have not managed to cap-
ture the market to the degree achieved by
the c.r.t.

Organic Displays

However, a new breed of displays is
beginning to appear. Termed Organic Light
Emitting Diode (OLED) displays, they
offer some real advantages over displays
that are currently available. Unlike tradi-
tional liquid crystal displays (l.c.d.s) these
OLED displays are self-luminous and do
not require back-lighting. As back-lights
take up additional space it means that
OLED displays can be made thinner and
more compact than many other types.

A further advantage is that OLED dis-
plays have a very wide viewing angle. This
can be up to 160 degrees, even in bright
sunlight.

They also consume relatively little
power, and can run from supplies between
2 and 10 volts. This makes them very
attractive for many applications where
voltage supplies and power consumption
are an issue.

A further advantage of the low power
consumption is an improvement in EMC
performance. As drive levels are low, the
risk of radiating signals is much reduced,
and this is particularly useful when design-
ing products for which regulations on
emissions are relatively tight.

There are two basic types of display,
active and passive. However, they both rely
on the same basic principles. The basic
OLED cell structure consists of four layers
of organic material positioned between a
metallic cathode and a transparent anode.
The organic layers comprise a hole injec-
tion layer, a hole transport layer, an emis-
sive layer and an electron transport layer,
as shown in Fig.1.

A voltage is applied across the cell and
positive and negative charges recombine in
the emissive layer as in an ordinary diode. As
a result of the recombination light is pro-
duced. Most of the recombination takes place
in the emissive layer, although some does
occur elsewhere. To improve the efficiency
the design of the structure is optimised to
ensure this recombination takes place in the
emissive layer where light is produced.
Further enhancement of the light output is
gained by doping the emissive layer with a
small level of highly fluorescent molecules.
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Last month /an Poole discussed organic
lasers. He now looks at the emerging
technology of organic /. e.d. s.
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Fig.1. OLED Structure

Passive displays

Passive OLED displays are less compli-
cated than their active counterparts. They
are well suited for low cost and low infor-
mation content applications like alphanu-
meric displays. They are formed by
providing an array of OLED pixels. The
cathodes and anodes are arranged in rows
and columns and by selecting the relevant
row and column the required pixel can be
activated. These can be scanned and suc-
cessively lit to give the required pattern.

Kodak have developed a unique method
for fabricating these devices. The simplici-
ty of the process means that costs are kept
to a minimum.

Firsta “rib” or “base and pillar” structure
is pre-formed on patterned anode lines.
The organic materials are then deposited
and the nature of the deposition process
means that the OLED display panel with
the required electrical isolation for the
cathode lines is automatically formed.

One of the major advantages of this
method of fabrication is that no new
processes have been introduced and it can
be easily be adapted to high throughput
manufacturing.

Active displays

As the name suggests, the passive display
does not include any additional electronics.
This limits its application to the more simple
displays where the individual rows and
columns can be easily accessed. Once the
pixel count rises to the level that graphics can
be displayed it becomes necessary to include
the drive circuitry within the display itself.
This is normally included in the substrate
where a back plane can be constructed. In
this way a very sophisticated high resolution
graphics display can be created, suitable for
applications like television screens, comput-
er monitors and the like.

The use of polysilicon technology is key
to the manufacture of these displays
because it provides a high carrier mobility.
This gives the thin film transistors (TFT)
that are used a high current carrying capac-
ity and fast switching speed essential for
the correct operation of these displays.

Each individual pixel in the display can
be addressed separately via the electronic
circuitry in the back plane that consists of
the TFTs and associated capacitors.

The basic circuitry is relatively simple
and combined with the straightforward
fabrication of the display itself, there are
no intrinsic limitations to the pixel count,
resolution or actual size of the display.
This makes it particularly attractive for
high resolution displays of the types need-
ed for televisions and computer monitors.
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Fig.2. Active display driver circuit

Missing pixels occur on any large dis-
play. It is normal to allow displays to be
sold that have a small number of defects. If
this were not done then the yields would be
unacceptably low and prices exceedingly
high. When this occurs with an OLED dis-
play the pixel is left dark, and this is
unlikely to be noticed by the eye. Faulty
l.c.d. displays often produce a point of
light and this is far more visible.

Future

Whilst much of the work that has been
described has been undertaken by Kodak,
other companies are also working on the
displays and forming alliances that will
enable production <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>