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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 CHARG ER For the above battsnes, charges
2 at once, charge level mdicator circuttry, 6 hour charge. £ 10 ref CYCS
A new range of 12v to 240v INVERTERS
IVA00S (400 watt) £89,IVB00S (800 watt) £159.IV12008
(1200 watt) £219

ECG MACHINES6v 10AH BATTS/24V 8A TX Ex
ECG 390X320X120mm, on the
Mnmmhkxwanspeea scan delay, scan mode, ioads of
connechons on the rear including vdeo out etc On the front panel are
two DIN for ing the body to nat
included, Inside 2 x 6v 10AH lead acid batts ( not 1n good condton)
peb's and a 8A? 24v torroidsal transformer (mans 1n) sold as seen, may
have one or two broken knobs etc due to poor storage £15 99 ref VP2
SODIUM LAMP SYSTEMS £75.70 compiles system
with 230w or 400 wait SON-T Agro bulb, reflector with buldb
hoider and remote bailast and starter(uncased) sl you need is

wire. 250W system ref SLS1, 400W system SLS2.
PC SUPPORT HANDBOOK The utimate tachnicat
guide to buliding and maintaining PC’s, Over 460 A4 peges
peched with echnical data and diegrams Just 210 ref PCBK, If
youchophslortSSn!Pcle Also available is a CD
with dé to use with the book £5 ref

PCBK1

D SIZE NICADS Tagged. 1200mA, 1.2v pack of 4 for £6 ref
CYC9 or as a pack of 24 for £22 ref CYC10

D SIZE SEALED LEAD ACID BATTERIES

2v 2 5an rechargeable sealed lead acid battery made by Cycion
60x45mm (standard D swze) supphed as a pack of 12 or 20 gmng you
ophons for battery configerations eg 12v at S5ah, 24v at 2 Sah, 6v at
10ah. These battenes are particularly useful in that you can arrange
them in your project to optinuse space etc (eg boat ballast etc) Pack of
12 £10 ref CYCA, pack of 20 £16 ref CYCS
HYDROPONICS DO YOU GROW YOUR OWN?
We have a full colour hy
nutnents, pumps, fithngs, enviromental control, Inohtllnngl.plams test
equipment etc Ring for your free copy.

PC COMBINED UPS AND PSU e unt has a total
power of 292 welts. and 12

power leads for drves etc Inside is 3 12v 7 2aH sealed lead acd
battenes. Backup time 18 & mins at full load or 30 mins at haif load Made
in the UK by Magnum, 110 or 240vac input, +Svat 35A, -Svat 5A, +12v
atGA -12v et 5A outputs 170x260x220mm new and boxed £29 95

Ref PCUPS2

ALTERNATIVE ENERGY CD. PACKED WITH HUN-
DREDS OF ALTERNATIVE ENERGY RELATED ARTICLES PLANS
AND INFORMATION ETC £14.50 REF CD56

AERIAL PHOTOGRAPHY KIT Trus rocket comes with
a buiit in camerai & fhes up to 500 feet (150 m) tums over, and takes an
aenal photograph of the ground below The rocket then returns wah ds
fimwvats paracutes Takes 110fikm. St yttwng
mciuding a launch pad and 3 motors (no film) £29 98 ref astro
PROJECT BOXES Another bargain for you are these smart
ABS project boxes, smart two piece screw together case messunng
approx 6”x5"x2" complete with panei mounted LED Inside you wii find
loads of free bits, tape heads, motors, chips resistors, transistors etc
Pack of 20 £19.95 ref MD2
TELEPHONES wstnthis g
ali brand new and boxed Two piece | keypad,
tone of putse (switchable), recali, Mlalandpaute fwgh/low and off
ringer switch and quality construchon Off white colour and s supphed

g Y

with a standard imtemational lead (same as US or modems) if you wish
toh BTlead the phones these are £1 S5each
ref BTLX Phones £4.99 each ref PM2 10 off £30 ref $S2

3HP MAINS MOTORS single phase 240v, brand new, 2
pole, 340x180mm, 2850 rpm, buibn automahce reset overioad pro-
tector, keyed sheft (40x16mm)Made by Leeson £99 each ref LEE1
BUILD YOU OWN WINDFARM FROM SCRAP

atens b &b

‘STANDARD AUDIO AND VIDEO QUTPUTS, FULLY TESTED

WAREHOUSE
CLOSING SALE

Come and vist our Sussex
warehouse, fill you car (or van)
withloads ofgoodies atbargain
prices. We must clear this
warehouse regardiess of cost,
first come, first served, 10,000
square feet of bargains to
browse. Call us for an
appointment and directions.
Appointments only.

Hydrogen fuel cells

Our new Hydrogen fuel cells are 1v at up tp 1A output,
Hydrogen input, easily driven from a small electrolosis
assembly or from a hydrogen source, our demo model
uses a solar panel with the output leads in a glass of salt
water to produce the hydrogeni Each cell is designed to be
compietaly taken apart, putback together and expanded to
what ever capacity you like, (up to 10watts and 12v per
assembly. Cells cost €49 ref HFC11

PHILIPSVP406 LASERDISC PLAYERS, scarT
OUTPUT, JUST PUT YOUR VIDEO DISK IN AND PRESS PLAY,

AND WORKING. £24.95 REF VP408

SMOKE ALARMS Mains powered, made by the famous
Gent company., easy fit next to ight fithings . power pont Pack of 5£15
ref 5523, pack of 12 £24 ref SS24

4AH D SIZE NICADS pack of 4£10 ref 4AHPK

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

200 WATT INVERTERS piuge straight into your car
ogarette ighter socket and is fitted with a 13A socket §0 you can run
your mains operated devices from your car battery £49.95 ref SS66
THE TRUTH MACHINE Teiis f someone 1 lying by micro
tremors In ther voxce, battery op works in general

and on the pnoneandTVaswemEJZ&rdTm

INFRA RED FILM 6" square piece of hexibie infra red film that
wall onty atiow (R iightthrough Perfect for converting ordinary torches,
Ihghts headhghts etc toinfra red output only using standard light buibs
Easiy cut to shape 6" square £15 ref IRF2

33 KILO LIFT MAGNE Tteadynium, 32mm diametes with
afoang bolt on the back for eesy mounting. Each magnet wil It 33 idlos,
4 magnets bolted to a piate will bft an increchble 132 iolos! £15 ref
MAG33 Pack of 4 just £39 reg MAG33AA

HYDROGEN FUEL CELL PLANS cads ofrrmation
onhydroger Prachcal pians to buid a Hydrogen
Mcﬂ(goodm\a!nphcdmwmd)t&utrdFCPi
STIRLING ENGINE PLANS interesting mformaton pack
cavening all of Strling engr of home made
mmmmmmwmn»mmamﬂzrdﬂlm
ENERGY SAVER PLUGS saves up to 15% slectncty
when ised with frrdiges motors up to 2A hght bulbe sokdenng irons etc
£9 ea ref LOT71. 10 pack £69 ref LOT72

12V OPERATED SMOKE BOMBS Type3sa 12v
tngper and 3 b each wilt it @ room in a very
short space of time! £14 99 ref SB3 Type 2 18 20 smatier canmaters
{suttable for mock equipment fires etc) and 1 tngper module for £29
ret SB2 Type 115 a 12v tngger and 20 large canrsiors £49 ref SB1
HIPOWER ZENONVARIABLE STROBES usen
12v PCB fitted with hi power strobe tube and control electronics and
speed control potentiometer Perfect for interesting projects  etc
70x55mm 12vdc operation £6 ea ref FLS1, pack of 10 £49 ref FLS2
NEW LASER POINTERS 4 5mw. 75 metre range. hand
held unit runs on two AA battenes (supphed) 670nm £29 ref DECASU
HOWTO PRODUCE 35 BOTTLES OF WHISKY
FROM A SACK OF POTATOES Compranersive 270
page book covers all aspects of spint production from

SENDER KIT Contans all componer NdaAN
complete with case £35 ref VSXX2

10 WATT SOLAR PANEL Amorphous siicon panei fitted
mna frame Panel I by 1" with screw

terminals for easy connection  3° x 1" soisr penel £55 ref MAG4S
Unframed 4 pack (3'x1') £58.99 ref SOLX
12V SOLAR POWERED WATER PUMP perect
for many 12v OC uses from solar fountans to hydropomcs! Small
and compact yet powerful works direct frorn our 10 watt solar panel
n bnght sun Max hd I7 ft Max fiow =8 Lpm 1 SA Ref AC8£18 99
SOLAR ENERGY BANK KIT 50x 6"x12" 6v solar
hous)}+50 diodes £99 ref EF112
PINHOLE CAMERA MODULE WITH AUDIO!
Superb board camera with on board sound! extra small just 28mm
square (includng microphone) ieel for covert survedtance Can be
dden inside anything , even a matchbox Compiete with 15 metre
cable, psu and tviver connnectors £49 95 ref CC6J
SOLAR MOTORS Tiny motors whch run quite happsty on
voktages from3-12vdc Works on our 6v amorphous 6™ paneis and
you can run them from the sunt 32mm dia 20mm thick £1 50 each
WALKIE TALKIES 1 MILE RANGE £37/PAIR REF MAG30
LIQUID CRYSTAL DISPLAYS Bargain prices,
16 character 4 line, 6225mm £5.99 ref SMC1640A
40 character 1 line 154x18mm £6,00 ref SMC4011A
YOUR HOME COULD BE SELF SUFFICENT

IN ELECTRICITY Comprenenswe pians with loads of info

propeiiors wmmmw;mwwm
could make you seif sufficient in electncty! £12 ref LOT81

CHIEFTAN TANKDOUBLE LASERS9WATT+3

WATT+LASER OPTICS Coukibe adaptedforiaser istenes
long range comms etc Double beam units designed to fit in the barret
of a tank, each unt has 2 sermi conductor iasers and motor drve units
for akgnement 7 mie range, no crcudt diag! dueto MOD, pr
£50,0007 us? £189. Each unt has two galkum Arsemde injection
lasers, 1 x 9 welt, 1 x 3 watt, 300nm wavelength, 28vdc, 600hz pulse
freq The untts aiso contan a recerver to detect reflected signals from
targets £199 ReflLOT4

MAGNETIC CREDIT CARD READERS AND
ENCODING MANUAL £9.95 Cased with flyleads, desgned to
read standard credit cards! with control PCB and
manual covering everything you coud want to know about whats hidden
in that magnetic strip on your card! st £9 95 ref BAR31
SOLAR POWER LAB SPECIAL 2 65 6v 130mA
cells, 4 LED's, wire, buzzer, switch + relay or mator £7.99 REF SA27
SOLAR NICAD CHARGERS 4 x A size £999 ref
6P476, 2 x C size £9 99 ref 6P477YOUR HOME COULD
BE SELF SUFFICENT IN ELECTRICITY
Comprehensive plans with ioads of info on designing systems, panels.
control electroncs etc £7 ref PV1

AUTO SUNCHARGER 155:300mm sotar panel with diode
and 3 metre lead and cigar plug 12v 2w £12.98 REF
auG10P3 STEPPER MOTORSEr2nd new stepper motors
4mm fixing holes with 47 14mm foing centres. 20mm shaft, 6 35mm

5 ,0 7A/phase, 1 8 deg step (200 step) Body S6x36mm
EMQQenra'STEFG pack of 4 for £4995 PIC based vanable
speadcontrofier kit £15 ref STEP7

. panets, control electroncs etc £7 ref PV1

AUTO SUNCHARGER1mﬂms&rpawwmmae
and 3 metre lead and cigar plug 12v 2w £12.98 REF AUG 10P3
SOLAR POWER LAB SPECIAL 266 6v 130mA
celis, 4 LED's, wire buzzer, swiich + retay or motor £7.99 REF SA27
SOLAR NICAD CHARGERS 4 x A swe £9 99 ref
6P476, 2 x C swe £9 99 ref 6P477

MINATURE TOGGLE SWITCHES Thesetopquaity
Japsnese panel mount toggle switches measure 35x13x12mm, are 2
pole changeover and wili switch 1A at 250vac. or 3 A at 125vac
Compiete with mounting washers and nuts Supplied as a box of 100
switches for £29 95 ref SWTJ5 or a bag of 15 for £4 99 ref SWT34
VOICE CHANGERS Hoid one of these untts over your
phone mouth prece an you can adust your vorce using the controts on
the unit! Battery operated £15 ref CC3

BULL ELECTRICAL
|MAIL ORDER TERMS: CASH, PO OR CHEQUE

(ACCESS,VISA. SWITCH. AMERICAN EXPRESS)

'phone orders : 01273 203500

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50 YEARS).

WITH ORDER PLUS £4.00 P&P PLUS VAT.

24 HOUR SERVICE £6.50 PLUS VAT.
OVERSEAS ORDERS AT CUST PLLS £3.50

FAX 01273 323077

Sales@bull-electrical.com
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everyday
» detaits of simple stits. £12 ref MS3
NEW HIGH POWER MINI BUG with 2 range of upto

800 metres and a 3 days use from a PP3 this 1s our top seling bug!
less than 1" square and a 10m voice pickup range  £28 Ref LOT102

IR LAMP KT s for cctv the camera
to be used m total darkness! £6 ref EF138

INFRA RED POWERBEAM Handheid bettery powered
lamp, 4inch reflector, gves aut powerful pure mnfrared hght! perfiect for
CCTV use. nghitsights etc £29 ref PB1
SUPERWIDEBAND RADAR DETECTORDstecs
both radar and laser . X K and KA bands, speed cameras, and all inown
speed detection systems. 360 degree coverage, front&r
earwaveguies, 1 12 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 $851
WANT TO MAKE SOME MONEY? STUCK
FORAN IDEA? wehawe 1401 that
grve you informabion on setbing up diferent businesses, you peruse
these at your lersure using the text editor on your PC Also included 1s
the certificate enabhing you to reproduce (and setl) the manuals as
much as you like! £14 ref EP74

HIGH POWER DC MOTORS, PERMANENT

MAGNET 12 - 24v opersbion, probably about 1/4 horse power,
body measures 100m x 75mm with a S0mm x Smm output shaft with a
mactuned fiat on & Foang s simple using the two thresded bolts pro-
truding from the front £22 ref MOT4

Online

web catalogue

o2 bull-electrical.com

ELECTRONIC SPEED CONTROLLER KITFor
the above motor s £19 ref MAG17 Save £5 f you buy them both
together, 1 motor pius speed controlier mp 18 £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 LOTSA

On ourweb 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,
hydroponics site, holiday home exchange
site, inkjet site, hotels site.

6. View our web camera.

7. Invest in our future.

http://www.bulinet.co.uk

World Radio Histo




ISSN 0262 3617 ‘
PROJECTS ... THEORY ... NEWS ...
COMMENTS ... POPULAR FEATURES . ..

VOL. 29. No. 4 APRIL 2000

Cover illustration by Jonathan Robertson

PRACTICAL
EWEGUL@U

Vs S B 5 I VS ' S

MUGS

mcomnmm ELECTRONICS TODAY INTERNATIONAL

http://www.epemag.wimborne.co.uk

© Wimborne Publishing Ltd 2000. Copyrlght in all
drawings, photographs and articles published in
EVERYDAY PRACTICAL ELECTRONICS is fully pro-
tected, and reproduction or imitations in whole or in
part are expressly forbidden.

Projects and Circuits

FLASH SLAVE by Robert Penfold

Make a striking image with this latest Starter Project

GARAGE LINK by Terry de Vaux-Balbirnie

An open and shut case for a 418MHz Transmitter/Receiver link

MICRO-PICSCOPE by John Becker

274

Plenty of scope for this ingenious piece of portable test gear

INGENUITY UNLIMITED hosted by Alan Winstanley
PC Controlled D.C. Motor; Omnidirectional Pendulum;

Brushless Fan Speed Control

HIGH PERFORMANCE REGENERATIVE RECEIVER - 2

by Raymond Haigh
Construction of our “art-deco” receiver

Series and Features

NEW TECHNOLOGY UPDATE by lan Poole
Electronic Ink —

INTERFACE by Robert Penfold
Bidirectional Printer Ports

TEACH-IN 2000 - 6. Logic gates, Binary and fex Logic

by John Becker

Essential info for the electronic novice, with breadboard experiments

and interactive computer simulations

CIRCUIT SURGERY by Alan Winstanley and lan Bell

Is this the realdawn of the paper-less office?

NET WORK - THE INTERNET PAGE surfed by Alan Winstanley

I'm all .sch.uk up; I'll name that Domain in One; Freenetname
TECHNOLOGY TIMELINES - 3. Communications and Related
Technologles 1900 - 1999 by Clive “Max" Maxfield and Alvin Brown
The fascinating story of how technology developed in the last millennium

§ 8 3 & ¢ B

Op. Amps — Getting Loaded; Biased Approach; Socket to Me;

Surface-Mount Selection

TELCAN HOME VIDEO by Barrie Blake-Coleman

A British first in home video recording

[
o

1

Regulars and Seroices

EDITORIAL

NEWS - Barry Fox highlights technology’s leading edge

Plus everyday news from the world of electronics
BACK ISSUES Did you miss these?
SHOPTALK with David Barrington

The essential guide to component buying for EPE projects
READOUT John Becker addresses general points arising

CD-ROMS FOR ELECTRONICS

B8 BB ER

Parts Gallery + Electronic Circuits and Components; Digital Electronics;
Analogue Electronics; plus PICtutor, plus Modular Circuit Design;

see also Direct Book Service pages
ELECTRONICS MANUALS

Essential reference works for hobbyists, students and service engineers
PRINTED CIRCUIT BOARD AND SOFTWARE SERVICE

PCBs for EPE projects, plus EPE software
DIRECT BOOK SERVICE

g £

310

A wide range of technical books available by mail order, plus more CD-ROMs

ELECTRONICS VIDEOS Our range of educational videos

ADVERTISERS INDEX .

313

Our May 2000 issue will be published on Friday,
7 April 2000. See page 235 for details

Everyday Practical Electronics, April 2000

Readers Service @ Editorial and Advertisement Departments

World Radio Histo
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Visit our website
www.distel.co.uk

THE AMAZING TELEBOX IC's -TRANSISTORS - DIODES

Converts your colour monitor into a QUALITY COLOUR TVt

TV SOUND &
VIDEO TUNER

not normally on most B8O
Wlmshbmmmdsmtheﬁm allow receplion of 8 fully tuneable
'muwmmmm “mpgmmsmawallelegl-
sion frequencies mcludhg RBAND as used by
most cable TV Ideal for video & PP

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted wuth ntegral speaker £39.50
TELEBOX MB Muiltiband VHF/UHF/Cab! nd tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specilication.
*For cable / hyparband signal reception Tetebox MB should be con-
nected tg a cable type service. Shipping on all Telebox's, code (B)

State of the art PAL (UK spec) UHF TV tuner module
¥ with composite 1V ‘pp video & NICAM hi fi stereo sound
X “outputs. Micro electronics all on one small PC8 only 73 x 160
B 52 mm enable full mnng control vna a simpfe 3 wire link to an
1BM pc type o uppli e working pro-
gram and documemanon Requires +12V & + 5V DC to operate.

BRAND NEW - Order as MY00. Only £49.95 code (8)

See www.diatel.co.uk/data_my00.htm for picture + full details

FLOPPY DISK DRIVES 212" -

Al units (unless stated) are BRAND NEW or removed from 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.dlatal.co.uk for over 2000 unlisted drives for spares or repair.

3% Mitsublshi MF355C-L 1.4 Meg. Laptops only £25.95(8)
3%" Mitsubishi MF355C-D. 1.4 Meg. Non laptop £18.95(8)
5%" Teac FO-55GFR 1.2 {for 1BM pc's) RFE £18.95(B)
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE  £29. 95(8§

5%"“ BRAND NEW Mitsubishi MFS018 360K £22.95(
Table top case with megral PSU for HH 5%" FlODDY /HD £29.95(8
8” Shugart 800/801 8" SS refurbished & tested £210.00

8" Shugart 810 8° SS HH Brand New

8" Shugart 851 8° double sided refurbished & tested
8" Mitsubishl M2894-63 double sided NEW

8" Mitsubishl M2896-63-02U) DS slimfine NEW
Dual 8" cased drives with integral power supply 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 laptop (19 mm H) New £89.50
2%° TOSHIBA MK4309MAT 4.3Gb laptop (8.2 mm H) New£105.00
2%" TOSHIBAMK6403MAYV 6.1Gb laptop (12.7 mm H) New£190.00
2%° to 32" convaersion kit for Pc's, complete with connectors £14.95
3%" FUJI FK-309-26 20mb MFM I/F R £59.95
3%" CONNER CP3024 20 mb IDE UFim equiv.) RFE

.95
£69.00
£49.00
£49.95
£69.95
£69.95
£99.00

£195.00
£199.00

3% CONNER CP3044 40 mb IDE IfF (or equiv.) RFE
3%°* QUANTUM 40S Prodri ve 42mb SCS! IfF, New RFE
5%° MINISCRIBE 3425 20mb MFM I/F {or equiv.) RFE
5%" SEAGATE ST-238R 30 mb RLL I/F Refurb

5%" CDC 94205-51 40mb HH MFM I/F RFE tested

5%° HP 97548 850 Mb SCS! RFE tested

5%° HP C3010 2 Gbyte SCSI differential RFE tested

8" NEC D2246 85 Mb SMD interface. New

8" FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00
8" FUJITSU M2392K 2 Gb SMD I/F RFE tested £345.00
Many othar drives In stock - Shipping on ail drivas Is code (Cf)

TEST EQUIPMENT & SPECIAL INTEREST ITEMS

MITS, A FA3445ETKL 14" Industrial spec SVGA monitors
FARNELL 0-60V DC @ 50 Am, 85 bench Power Supplies
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy
1kW t0 400 kW - 400 Hz 3 phase power sources - ex stock
IBM 8230 Type 1, Token ring base unit driver .
Wayne Kerr RA200 Audio frequency response analyser
IBM 53F5501 Token Ring ICS 20 port lobe modules

IBM MAU Token ring distribution panel B228-23-5050N
AIM 501 Low distortion Oscillator 3Hz to 330Khz, IEEE
ALLGON 8360.11805-1880 MHz hybrid power combiners
Trend DSA 274 Data Analgser with G703(2M) 64 Vo
Marconi 6310 Programmabile 2 to 22 GHz sweep generator
Marconi 2022C 10KHz-1GHz RF signat generator £1
Marconi 2030 opt 03 10KHz-1.3 GHz signat generator,New
HP1650B Logic Analyser £
HP3781A Pattern generator & HP3782A Error Detector
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts
HP6264 Rack mount variable 0-20V @ 20A metered PSU
HPS4121A DC to 22 GHz four channel test set

HP8130A opt 020 300 MHz pulse generator, GPIB etc

HP A1, A0 8 pen HPGL high s drum plotters - from

HP DRAFTMASTER 18 pen high speed piotter

EG+G Brookdeat 95035C Precision lock in amp

View Eng. Mod 1200 computerised inspection system

Sony DXC-3000A High quality CCD colour TV camera
Keithley 590 CV capacitor / voltage analyser

Racal ICR40 duai 40 channel voice recorder system

Fiskers 45KVA 3 ph On Line UPS - New batteries

Emaerson AP130 2.5KVA industrial spec. UPS

Mann Tally MT645 High speed fine printer

intel SBC 486/133SE Multibus 486 system. 8Mb Ram
Slemens K4400 64Kb to 140Mb demux analyser

£245
£995
£1850
£POA
£760
£2500

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

OBSOLETE - SHORT SUPPLY - BULK

10,000,000 items EX STOCK

For

MAJOR savings
CALL OR SEE OUR WEB SITE www.distel.co_uk

VIDEO MONITOR SPECIALS

One of the highest specification
* monitors you will ever see - *
At this price - Don’t miss it!!

Mitsublshi FA3415ETKL 14 SVGA Multisync colour monitor with fine
. 028do(ptldnlbeandremumd1024x768 A

toxt swirching
specdx:alm Fully guaranteed, in EXCELLENT fttle
usad condition.

TH & Swivel Base £4.75 Only £119 Mﬂ'S—S
VGA cabie for 18M PC included. y @ VGa

External cables for other types of computers available - CALL

Ex demo 177 0.28 SVGA Mitsubishi Diamond Pro
monitors, Full multisync etc.
Full 90 day guarantee. Only £199.00 (E)

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

PHILIPS HCS35 (same sgle as CMB8833) atiractively styled 14"
colour monitor with both 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 1o Amiga and Atari BBC computers. Ideal for afl
video monitoring / security applications with direct connection
to moat colour cameras. High quality with many features such as
tront concaaled'ﬂ;yp controls, VCR correction button etc. Good
used condition - fulty tested - guaramaed

Dimensions: W14° % 123 x1s% 0. Only £99.00 ,

PHILIPS HCS31 Uttra compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. ideal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13%" D.
240 V AC mains powered. Only £79.00 (0

KME 10" 15M10008 high definition colour monitors with 0.28° do!
pitch. Superb clarity and modern styling. "

Operates from arg 15.625 khz sync RGB video
source, with RGB analog and composite sync
such as Atari, Commodore Amiga, Acorn
Archimedes & BBC. Measures only 1 % x 12° x 5
11°. Good used condition. Only £125 ()

20" 22" and 26" AV SPECIALS
Superbly made UK manufacture. PIL all solid state colour monitors,
complete with composite video & optional sound input. Attractive
teak style case. Periect for Schools, Shops, Disco, Clubs, etc.in
EXCELLENT little used condition with full 90 day guarantee.

0"...£135 22"...£155 26"...£185®/

WQ probably have the largest range of video monitors in
Europe, Ali sizes and types from 4" to 42" call for info.

DC POWER SUPPLIES

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

HP6030A 0-200V DC @ 17 Amps bench power supply £1950
intel SBC 486/125C08 Enhanced Multibus {MSA) New £1150
Nikon HFX-11 (Ephiphot) exposure control unit £1450

PHILIPS PM5518 pro. TV signal generator £1250
Motorola VME Bus Boards & Components List. SAE / CALL £POA

Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
. Fujitsu M3041R 600 LPM high speed band printer £1950
Fujitsu M3041D 600 LPM printer with network interface £1250
Perkin Elmer 299B Infrared spectrophotometer £500
Perkin Elmer 597 Infrared spectrophotometer £3500
VG Electronics 1035 TELETEXT ing Margin Meter  £3250
LightBand 60 output high spec 2u rack mount Video VDA's £495
Sekonic SD 150H 18 channel digital Hybrid chan 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 (Ernest Tumner) + drive electronics  £75
ANRITSU 9654A Optical DC-2.5G/b waveform monitor £5650
ANRITSU MS5900181 0.6-1.7 uM optical spectrum analyser £POA
ANRITSU ML93A optical power meter £990
ANRITSU Fibre optic characteristic test set £POA
R&S FTDZ Dual sound unit £650
R&S SBUF-E1 Vision modulator £775

WILTRON 6630B 12.4 / 20GHz RF sweep generator

TEK 2445 150 MHz 4 trace oscilloscope

TEK 2465 300 Mhz 300 MHz oscitioscope rack mount
TEK TDS380 400Mhz digital realtime + disk drive, FFT etc
TEK TDS524A 500Mhz digttat reaitime + colour display etc
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

EST.
of Sale and uniess

YEARS

Local Authoriti

losod( Discounts for volume. Top CASH prices paid

LONDON SHOP

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

Fri 9.00 - 5:30

AIpncesIorUKManland UK customers add 17.5% VAT to TOTAL order amourt Minimum order £10. Bona Fide account orders acoepted from Govemment, Schools,
Uny and order £50 Cheques over £100 are subject to 10 working days dearance Caniage charges (A)=£3.00. (A1)=£4.00,
(B)=£5.50, {C)=£8.50, (C1) £12.50, {D)=£15.00, (E)=£1300 (F)=£20.00, (G}=CALL. Allow approx 6 days for shpping - taster CALL. Al Standard Conditions

ies - minmum

stated guaranteed for 90 days. Al

World Radio Hist

>’ DISTELO

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

%:arame&smaretunlobesebass Alngusreservedtodwngepmes/sneafmlonswcm
surplus goods. Allfrademarks, tradenames etc acknowledged. ©

Surplus always
wanted for cash!

19" RACK CABIN.

Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!
Top qualilé 19" rack cabinets made in UK by
Optima Enciosures Ltd. Units feature
designer, smoked acrylic ockable front door,
{uli height lockable half iouvered back door
and louvered removable side panels. Fully
adjustable intemnal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatile we
have aver sold. Racks may be stacked side by side and therefore
require only two side panels to stand songly or in multiple bays.
Overall dimensions are: 77%" H x 32%° D x 22° W. Order as:

OPT Rack 1 Complete with removabie side panels. £345.00 (G)

OPT Rack 2 Rack_ | ess side panels £245.00 (G)

Over 1000 racks, shelves, accessories

S

A

FOIECITIITIECTICT
BRETIOSIPROISIETNET
PORETCILINTIR N

19" 22" & 24" wide 3 to 46 U high.
Available from stock !!

[ 32U - High Quality - All steel RakCab |

Made by Eurocraft Enclosures Ltd to the highest possible spec,
rack features all steef construction with removable
side, front and back doors. Front and back doors are /:.
hinged for easy access and all are lockable with =
five sacure 5 lavar barrei locks, The front door Seg
is constructed of doubie walled steel with a
‘designer style’ smoked acrylic front panet to §
enable status indicators 10 be seen through the &
panel, yet remain unobtrusive. internally the rack E
teatures fully slotted reinforced vertical fixing
members to take the heaviest of 19" rack
equipment. The two movable vertical fixing struts §;
{extras available) are pre punched for standard
‘cage nuts’. A mains distribution panel internal-
ly mounted to the bottom rear, provides 8 x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utility socket. Overall ventilation is provided by
fully louvered back door and double skinned top section
top and side louvres. The top panel may be removed for fitting
of integral tans to the sub plate etc. Other features include: fitted
castors and fioor levelers, prepunched utility panel at fower rear for
cable / connector access etc. Supplied in excelient, slightly used
condition with keys. Colour Royal blue. External imensions
mm=1625H x 635D x 603 W. (64" Hx 25" Dx 23%" W)

Sold at LESS than a third of makers price It

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 cancelied export order brings you
the most amazing savings on these ultra high spec 12v DC 14 Ah
rechargeable batteries. Made by Hawker Energy Ltd, type SBS15
featuring pure®ad plates which offer a far superior she“ & guaran-
teed 15 year service life. Fully BT & BS6290 approved. Supplied

BRAND KIEW and boxed. Dimensions 200 wide, 137 high, 77 deep:
M8 bolt terminals. Fully guaranteed. Current makers price over £70

sachDur Price £35 each «, or 4 for £99

covering types such as Miitary, Octal, dle, Hermetically Sealed,
Continental, Contactors, Time Delay, Reed, Mercury Wetted, Solid
stock. Save £FFL's
turing a fully cased COLOUR CCD camera at a 4”68
give away price ! Unit features full autoh?ht sensing for
wide angle lens gives excelient focus
and resolution from close up to Ion?
(via SCART socket) and most video
recorders. Unit runs from 12v DC so
Overall dimensions 66 mm wide x 117 deep x 43 high. Supplied
BRAND NEW & fully guaranteed with user data, 100's of applica-
NT4 WorkStation, complete with service pack 3
DOS 5.0 on 3% disks with concise books c/w QBasic . £14.95
Windows for Workgroups 3.11+ Dos 6.22 on 3.5 disks £55.00

State, Pninted Circuit Mounting eftc. , CALL or see our web site
Undoubtedty a miracle of modern technology &

use in fow light & high light

range. The composite video output wi

ideal for security & portable applica-
tions including Security, Home Video, Web TV, Web Cams etc, etc.

and licence - OEM packaged. ONLY £89.00 (s

Wordpertect 6 for DOS supplied on 3%" disks with manual £24.95

Save ££E£'s by choosmi{your next re g":rom our Massive Stocks
www.distel.co.uk for more information. Many obsolete types from
our special power ! A quality product fea-
appiications. A 10 mm tixed focus
connect {o any composite monitor or TV
tions where mains power not available.
Webret=LK33  ONLY £99.00 or 2 for £180.00 (g
ENCARTA 95 - CDROM, Not the latest - but at this price ! £7.95
shipping charges for software is code B

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

. ALL MAIL TO

* | Dept PE, 29/35 Osborne Rd
Thornton Heath
Surrey CR7 8PD

Open Mon -

ALL T ENQUIRIES

0208 633 3333

FAX 0208 653 8888

Qoods supphed 10 our
pror notice. Onders subyect
Display Electronics 1999. E & O E. 0799



TECHNOLOGY TIMELINES

We've put all the Timelines together in order, added some new illustrations
and displayed the whole lot on a wall chart that will be given away with next
month’s issue. It's fascinating to see when everything happened — and what the
people and their inventions looked like. Don’t miss it.

VERSATILE MICROPHONE/
AUDIO PREAMPLIFIER

One of the latest chips on the block, the
Analog Device SSM2166F, is a low noise, low
distortion, dynamic range compressor with a
number of interesting features. In this design it
provides a very versatile preamplifier with
automatic gain control, signal limiting, variable
compression and noise reduction circuitry. The
design is suitable for a wide range of
applications from PA and surveillance systems
to amateur radio and audio. Additional circuitry
is given for readers who require a signal
strength meter.

SIXTEEN-CHANNEL TWO-WIRE
TRANSMISSION SYSTEM

The uses for this PIC-based project are limited only by the ingenuity of the constructor.
Everything from extra inputs for simple security projects to communications, signalling and
control of complex systems over long distances can be handled, and the modules described may
be tailored to give only the degree of sophistication required for minimum cost. The units can be
configured to provide either eight or sixteen channels, and where eight are used the system may
be upgraded later by simply plugging in extra PICs, It will operate in both directions or just one,
and with one-way operation the transmitter may be powered from the receiver through the
signalling circuit, making it easy to monitor up to sixteen remote inputs through just a two-core
connecting lead. There is an optional interface for use with low-amplitude audio circuits which
can be omitted where direct cable connection is possible. These options should allow this to find
many uses in signalling, security and remote control projects.

PLUS: ALL THE REGULAR FEATURES

DON'T MISS AN

?@OMU@@ i

Demand is bound to be high
l miconrorAaTING ELECTRONICS TODAY INTERNATIONAL

MAY ISSUE ON SALE FRIDAY, APRIL 7
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T E L. N E T

8 CAVANS WAY, Hewiett %E %: Whrlg Tos Set o7 and 155K iﬁ

BINLEY INDUSTRIAL mmx:::;:%:'mrmnm' ]

ESTATE. Hewlett Packar gA anPowcr Meter (with 8481A/8484A) lmm%

GOVENTRY CV3 2SF m..mA o — from £400

Howiet! Packard 4972 — Lah Brotocol A 2 Mset £1250

Tel: 01203 650702 o Packard 57384 - Fragoancy G 00WI £

- Fax: 01203 650773 Howiot Packard S316A {S‘ni'.’,’sa%‘.f'z‘m., e “":m e 5%

8l Mobile: 0860 400683 s P o .

Premises situated close to Eastern-b in Co ith e e Sana AT et o T emeet ]
go M1, M6, :Mo, mz‘f &45 a‘::d .I:SO;n e e Hewilett E:EE %ﬁ ?méc?’c%'um- IGHz (vme) with OPTS 001/003/004/005 ........ %
Howiot Packard 62534 — Power Seooly 20V 3k Tuin. £200

OSCILLOSCOPES Hewlett Packard 6255A —~ Power Supply 40V — 1-5A Twin €200

Beckman 9020 — 20MHz — Dual Channel £150 HEWLETT PACKARD 62618
Gould 08 245A/250/255/300/3000/3351/4000 from £125 Power Supptly 20V - 50A £350 Discount for Quantities
Hewilett Packard 180A/180C/181A/182C from £150
Hewlett Packard 1740 &1741:'117MA 100MHz Dual Channel ... from £300 Hewiett Packard 6264B — Power Supply (0-20V, 0-25A)
Hewiett Packard 541 %“:\g £1250 Hewlett Packard 62668 — Powor Supply 40V — 5A
Hewiett Packard 54200A — £500 Hewlett Packard 62718 — Power Supply 60V - 3A
Hewilett Packard 54201A — SOOMHz Digitizing. £1250 Hewilett Packard 6624A — Quad Power Sw
Hewrett Packard 545128 — 300MHz — 1 GS/s 4-Channel £2250 MMMW—PerSStzﬂv( -5
Hewlett Packard 54501A — 100MHz — 100 Ms/s 4-Channe! £1250 Hewlett Packard 6652A — 20V — System P.S.
Hitachl V152F/V302B/V302F/V353F/V5508/VE50F from £105 Hewlett Packard 7475A — 6 Pen Plotter
Hitachi V850F — 60MHz Dual Channe £200 Hewlett Packard 7550A — 8 Pen Ploner
Hitachi V1100A - 100MH14~ £900 Hewlett Packard 778D — Coax Dual Directi Coupler
2020 anal Storaoo (NEW) £450 Hewlett Packard 8015A — 50MHz Pulse

lwatsu 88571 from £125 Hewlett Packard 8165A — 50MHz Programmable Signal Source
Meguro— MSO 1270A~ 20 MHz jtal Storage (NEW) £450 Hewlett Packard 8180A - Data

Lecroy 9304 AM -~ 200MHz — 100 u&cnunnel £3000 Hewlett Packard 8182A - Data
Loerw S450A — 300MHZ/400 Ms/s D.S.0. 2-Channel £2250 Hewilett Packard B350B — Sweep Oscillator Malnfvamo (various plug-in options available}

lips PM 3055 - 50MHz Dual Timebase £450 Hewlett Packard 83554A — Wave Source Module 26-5 to 40GHz
Phlpllups P 3211/PM 3212/PM 3214/PM 3217/PN 3234/PM 3240/PM 3243/ Hewlett Packard 83555A — Millimeter — Wave 80uroe Module 33-50GHz
44/PM 3261 3263/PM 3540 trom £125 Hewilett Packard 8405A ~ Vector
Philips PM 3205A — 400MHz Dual Channel £1600 Hewiett Packard 8620C — Swm
Philips PM :ms SOMHz/20 Ms/s D.S.0. 2-Channel £950 Hewiett Packard 86408 - Sig }512MH1+ 1024MHZ) ...

Dual Channel £200 Hewlett Packard 8642A — Signal Gomratov 0-01t01 SOMHz) Hngh Performance Synthesiser ....£6500
from £300 Hewdett Packard BE56A — Y £850
from £300 d 86568 — Sag £1450

£300 Hewlett Plclmrd 8657A — Stgml Govmalor (100kH¢ 1040MHz) £1900
£905 Hewlett d 8660D — {10kHz-2600MHz) ... ....£3250
rom £400 Hewlett Packard 8750A — Storage i £295
£750 Packard 8756A — Scalar Network y: 1500
£800 Hewlett Packard 8757A — Scalar Network y
€ Hewlett Packard 8901A — yser......... 1000
£375 | rd 89018 — i y £2000
£950 Hewlett Packard B903E - Distortion Analy
£950 Hewlett Packard 8903B - Distortion A ‘, {Mint)
£350 Hewlett Packard 8920A — R/F Comi
£600 | rd 89228/G/H ~ Raadlo comms Test Sets (G.S.M.)
Hewlett Packard 8958A — Cetlular R:
£250¢ Keytek MZ-15/EC — Minizap 15kV Hand Held ESD Simulator
Krohn-Hite 2200 - Lint.og Sweep
Kroh-Hite 4024A — Oscillator £250
£650( Krohn-Hite 5200 - Sweep, Function G 350
trom £15( Krohn-mnssoo-PhauMeter 1250
from Loader LDM-170 - D
from £350 Leader 3216 — Sqnal Gmomxor (100kHz 140kHz) AM/FM/CW with built-in FM stereo
500MHz from £400 (mint £095
Trio w-wn 20MHz - Dual Channel. £125 ! 10668 - D b and Frame Ali Monitor (new) £POA
Other scopes available 100 Marconi 2019 - 80kHz-1040MHz yr al £750
2019A — 80kHz-1040MHz i ignal £1000
SPEClAL OFFER Marcont 2111 - UHF (new) £POA
HITACHI V212 — 20MHz DUAL TRA £180 Marcont 2185 ~ 1 SGHz Programmabie Attenuator (new) £POA
HITACHI V222 ~ 20MHz DUAL TRACE L ALTERNATE MAGNIFY £180 lhreonl 2305 - lor £1750
| 2337A - A Distortion Meter £150
mm": 2;0 True RMS f"m(?l
rcon 1 - Data Comms Analy
SPECTRUM ANA E treonlms gadlocommsTestSe £
Ando AC8211 — 1-7GHz 1995 rconi 6310 N GonarMn:gr APsr:?‘;Tmablo new (2-20GHz) e
Anieen Sa26 1Outiz 1 COMP: 1995 [ 6960 — Power Meter & Sensor from £950
Antitsu MS3401A + MS3401B - (10Hz -30MHz) £3500 + £3995 Marconi 893 — A/F Power Meter 12
ﬂmu mwn- 10kHz-2GHz - (Mint) 4500 Philips PM5167 MHz Function 400
ritsyu MS710F — 100kH2-23GHz Sp y 5500 Philips 5190 - L.F. Synthesiser (G.P.LB.) ...
Avcom PSABSS — 1000MHz ~ px - £850 Phillps 5518 - Synthesised Function £1500
Ha 8028/8038 - Spac mAnAl(m Gen+100MHzr‘ £1000 Philips PM5519 — TV Pattem £350
Packard 182R with 8559A (10MHz- 21G £2750 Philips PM5716 - 50MHz Pulse 525
Hewilett Packard 182T + 85888 ~ 0-1 10 1500MHz £1250 Prema 4000 - 8'% Digit A (NEW) £350
Howlett Packard 853A + 85388 - 0-1 to 1500MHz £2250 O 2A - Off-Air Fi £200
wwmz:msﬂcsn&“wwmbsa' ly £5750 Racal 1992 — 1-3GHz ﬂ‘ Counte £700
Packard £800 111/6151 —
Hewlett Packard 35824 — 0-02H125! {Duai Ghannel) Rm:g‘mfsgose GSM adloOommsTeslSel 7 m
Hewiett Packard 3585A — 20HZ-40M| £4000  Racal Dana 9084 - Synthesised Signal 104MHz £450
Hewilett Packard 85698 — (0_-0_1 to &GHz) £4250 Racal 9301A - True RMS RF £300
Hewdlett Packard 85046A — S Test Set Racal Dana 9302A — R/F Multivoltmeter (new version) £375
i} me b4 Analy from £3000 Racal Dana 9303 - R/F Level Meter & Head £650
i ket from £4500 Raca) Dana 9917 - UHF Frequency Meter S60Kiz €175
50 ~ 10kHz-1 Rohde & Schr HzGroup Delay Sweep C £950
Moguro MSA 4901 - 1- 3°°G”l § S NEW) £750 Rohds & Schwarz cuu 94 — GSM Radio Comms Analy £6095
ro MSA 4912 - 1-1GHz (‘ £1000 NSG 203A — Line Vohtage Simulator £750
Schwarz - SWOB 0 1-1300MHz £1500 NSG 222A — Simulamr £700
Tokmonix Te18 v 1 1oem (1-5-60Gh S0 ool ey 150
X mainl z with extema) mixers) £2000 2720 — 1250MHz Fr Counter £400
Toktronix 495P — 100Hz-1-8GHz prog £4500 4031 - 1GHz Radio Comms Test Set £4995
Toktronix 496P ~ 1kHz-1-8GHz y £4250 — RAdio COMMS TOSE SN -..r.ccrcerr e £1995
Schlumberger 7080/7!55/70 5 — from £350
Stanford Research DS 340 - 15MHz Synthesised Function (NEW) and Arbitrary

MISCELLANEOUS iiavel 3
L ironie AMS03 S TMSOT; D302 - Conant p°£..??‘:’m‘§ﬁ sl Fro%s

Adret 740A — 100kHz-1120MHz S i nal £800 PG506 SG503 ¢ £

Anritsu MG 3601A vrator 0130400 1250 1 a7 C:L‘.‘%",l;, *TMe0s - £11%0

Anriven 146 6458 gs Generator 0-05-1050MHz 750 M 7 gy £250

Boonton 92 A/F M 195 %P& e e ot Distortion Analy f1008

msounon &A *rAngD%Ms tmeter ... 195 TM5003 + AFG 5101 — Arbitrary Funclion £1500
- — Muttifunction y 2 - Plug-ins - many available such as SC504, SW503, SG502,

EIP 331 - Frequency Counter 18GHz 450 PG508, FGS504, FGS03, TG501, TR503 + many more £POA

EIP 548 - Frequency Counter 18GHz £ Time 9811 — Resi £400

EWP 875 - F Counter 18GHz . £1450 Time 9814 - Vi Ci £550

Eitek SMPS Supply 80V-30V Scientific - 2724 F Resi £POA

Farnell Tsv-n MKl Power 0V—5Aor35V—10A) £200 Wandel & Goltermann PFJ-8 — Error/Jitter Test Set £11500

F.mouoswmms £125 Wandel & Goltermann PCM4 (+ £99X

Fameli AP A Power Supply 3V - 250A £1750 Wandel & Goltermann MU30 — Test Point Scanner £1500

Feedback PFG 605 Power F £150 Wayne Kerr 4225 - LCR Bri

T S i 8L s Sl

Foteradragad] nummm ol ] ma-r SP;-,‘:‘; ’%um {0-0001Hz-13MHz) ...

Hewriett Packard 1630D — Logic A sé £500 leMSOlO— 3!-11 Signal

Hewlett Packard 16500A/8 and C - hn with 16510A/1651A/161530A/16531A Wiltron 6409 — FAnaryaers(‘MHz 2GHz) A

m-mr‘mm 331A-D m, 6747-20 - Swept Frota:oncys Synthesise (10!2&Hl25665§:‘l) ﬁw

Hewlett Packerd 333A _ D l Analy > on .20 - yn! ir 2+ 1Z) e e

Hewiett Packard 334A — Analy Yokogowa 3655 — Analysing £

Hewilett Packard 3325A — 21MHz Synthesiser/Function

Hewlett Packard 3335A - Synthesised Signal Generator (200Hz-81MHz)

Hewiett Packard 3336C - Synthee sed Signal Generator (10Hz-21MHz) .. ..£800 MANY MORE ITEMS AVAILABLE -

Pewiett Packard 3438A - Digita Vi o SEND LARGE SAE FOR LIST OF EQUIPMENT

Hewiett Packard 3488A — HP - 1B Switch Control Unn(vnmusPhg-msavaMble) ...£550 ALL EQUIPMENT IS USED -

Hewilett Packard 35600A — Dual Channel Signal

Hewlott Packard 3509 - Seleciive Lovel Matar o WITH 30 DAYS GUARANTEE.

mwmmgulﬂmmnlmnu— Link Analy 4500 PLEASE CHECK FOR AVAILABILITY BEFORE ORDERING

w:mmu PCM Terminal Test Set CARRIAGE & VAT TO BE ADDED TO ALL GOODS

Packard 3779 ry Mux Analy
Howlett Packard 37844 - Digital y
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Professional Quality Electronic

SURVMEIEIFANCE

Equipment & Kits

2
The ‘MILLENNIUM" is HEREII

The year.2000 is a double celebration for SUMA DESIGNS as
it signifies 20 YEARS in business as the UK’'s No.1 supplier of
professional quality electronic surveillance equipment in kit
and modular form. What we don’t know about surveillance is
not worth knowing!! Because everything we sell is designed
and manufactured in our own rural workshops by our own
experienced engineers we avoid the over inflated prlces
charged by the big city operators.

We import NOTHING!! and can export EVERYTHING!!

NEW FOR 2000 THE MILLENNIUM BUG CATALOGUE

WATCH THIS SPACE FOR ANNOUNCEMENT OF THE NEW SUMA 2000
MILLENNIUM BUG CATALOGUE SOON TO BE RELEASED CONTAINING A
BRAND NEW RANGE OF SURVEILLANCE KITS, MODULES AND PRODUCTS
INCLUDING:

ROOM TRANSMITTERS AND MONITORING EQUIPMENT
TELEPHONE TRANSMITTERS AND MONITORING EQUIPMENT
BODYWORN DEVICES

BUG DETECTION EQUIPMENT

TRACKING AND DIRECTION FINDING EQUIPMENT
BROADBAND, VHF, UHF, CRYSTAL CONTROLLED, SYNTHESISED
RECEIVERS AND RECORDERS

VIDEO CAMERAS AND TRANSMISSION EQUIPMENT
SURVEILLANCE HINTS, TIPS AND ‘KNOW-HOW’

*

* ¥ ¥ ¥ ¥ ¥ * »

FOR OUR CURRENT CATALOGUE PLEASE SEND TWO FIRST CLASS STAMPS TO THE
ADDRESS SHOWN BELOW. OVERSEAS PLEASE SEND TWO IRC'S

WEBSITE ONLINE SOON
SUMA
DESIGNS
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£1 BARGAIN PACKS

- List No. 5

One item only per pack untess otherwise stated.

TEST PRODS FOR MULTIMETERS with 4mm sockets.
Good length very fiexible lead. Order Ref: D86.

PAXOLIN PANELS, size 6in. x 6in., approximately 1/16in.
thick, pack of 2. Order Ref: D103.

13A SOCKET, virtually unbreakable, ideal for trailing lead.
Order Ref: D95.

PIEZO BUZZER with electronic sounder circuit, 3V to 9V DC
operated. Order Ref: D76.

LUMINOUS ROCKER SWITCH, approximately 30mm sq.,
pack of 2. Order Ref: D64.

FERRITE RODS, 7in. with coils for Long and Medium waves,
pack of 2. Order Ref: D52.

DITTO but without the coils, pack of 3. Order Ref: D52.
MAINS DP ROTARY SWITCH with 1/4in. control spindle,
pack of 5. Order Ref: D49.

ELECTROLYTIC CAP, B0Ouf at 6-4 pack of 20. Order Ref:

D48.

ELECTROLYTIC CAP, 1000 + 1000uf 12V, pack of 10. Order
Ref. D47.

MINI RELAY with 5V coil, size only 26mm x 19mm x 11mm,
has 2 sets changeover contacts. Order Ref: D42.

MAINS SUPPRESSOR CAPS, 0-1uf 250V AC, pack of 5.
Order Ref: 1050.

MES LAMP HOLDERS, slide onto 1/4in. tag, pack of 10.
Order Ref: 1054.

PAX TUBING, 1/4in. internal diameter, pack of 2, 12in.
lengths. Order Ref: 1056.

HALL EFFECT DEVICES, mounted on small heatsink, pack
of 2. Order Ref: 1022,

12V POLARISED RELAY, 2 changeover contacts. Order Ref:

1032.

PAXOLIN PANEL, 12in. x 12in.,, 1/16in. thick. Order Ref:
1033.

MINI POTTED TRANSFORMER, only 1-5VA, 15V-0V-15V or
30V. Order Ref: 964.

PRE-SET POTS, 1 meg, pack of 5. Order Ref: 998.

WHITE PROJECT BOX with rocker switch in top left-hand
side, size 78mm x 115mm x 35mm, unprinted. Order Ref:
1006.

6V SOLENOID, good strong pulll but quite small, pack of 2.
Order Ref: 1012,

FIGURE 8 MAINS FLEX, alsoo makes good speaker lead,
15m. Order Ref: 1014.

HIGH CURRENT RELAY, 24V AC or 12V DC, 3 change-over
contacts. Order Ref: 1016.

LOUDSPEAKER, 8 ohm 5W, 3-7in. round. Order Ref: 962.
NEON PILOT LIGHTS, oblong for front panel mounting, with
internal resistor for normal mains operation, pack of 4. Order
Ref: 970.

3-5mm JACK PLUGS, pack of 10. Order Ref: 975.
WANDER PLUGS, pack of 10. Order Ref: 986.

PSU, mains operated, 2 outputs, one 9-5V at 550mA and the
other 15V at 150mA. Order Ref: 988.

ANOTHER PSU, mains operated, output 15V AC at 320mA.
Order Ref: 989.

PHOTOCELLS, silicon chip type, pack of 4. Order Ref: 939.
LOUDSPEAKER, 5in. 4ohm 5W rating. Order Ref: 946.
LOUDSPEAER, 7in. x 5in. 4 ohm 5W. Order Ref: 949.
LOUDSPEAKER, 4in. circular 6ohm 3W, pack of 2. Order
Ref: 951,

FERRITE POT CORES, 30mm x 15mm x 25mm, matching
pair. Order Ref: 901.

CAR SOCKET PLUG with PCB compartment. Order Ref:
917.

PROJECT CASE, 95mm x 66mm x 23mm with removal lid
held by 4 screws, pack off 2. Order Ref: 876.

SOLENOIDS, 12V to 24V, will push or pull, pack of 2. Order
Ref: 877.

2M MAINS LEAD, 3-core with instrument plug moulded on.
Order Ref: 879.

MICROPHONE, dynamic with normal body for hand hoiding.
Order Ref: 885.

BATTERY CONNECTOR FOR PP3, superior quality, pack of
4. Order Ref: 887.

LIGHTWEIGHT STEREO HEADPHONES, Order Ref: 898.
PRESETS, 470ohm and 220K, mounted on single panel,
pack of 10. Order Ref: 849.

THERMOSTAT for ovens with 1/4in. spindie to take control
knaob. Order Ref. 857.

12V-0V-12V 10W MAINS TRANSFORMER. Order Ref: 811.
18V-0V-18V 10W MAINS TRANSFORMER. Order Ref: 813.
AIR-SPACED TRIMMER CAPS, 2pf to 20pf, pack of 2. order
Ref. 818.

2 CIRCUIT MICRO SWITCHES, licon, pack of 4. Order Ref:

825.

LARGE SIZE MICRO SWITCHES (20mm x 6mm x 10mm),
changeover contacts, pack of 2. Order Ref: 826.

MAINS VOLTAGE PUSH SWITCH with white dolly through
panel mounting hexagonat nut.

POINTER KNOB for spindle which is just under 1/4in., like
most thermostats, pack of 4. Order Ref: 833.

AC MAINS CAPACITOR, 4uf metal cased with screw termi-
nal, made by TCC. Order Ref: 1/26R7.

DITTO but 2-5ut. This is actually 350V rms, pack of 2. Order
Ref: 1/26R8.

REED SWITCH, 1in. 6W, pack of 2. Order Ref: 1/26R13.
LINEAR POT, 10k with good length 1/4in. spindie, pack of 2.
Order Ref: 1/26R14.

4-POLE 3-WAY WAFER SWITCH, with extra long 1/4in. sin-
dle, pac of 2. Order Ref: 1/26R15,

DITTO but one pole 12-way, pack of 2. Order Ref: 1/26R32.
NEON LAMP with resistor for mains voltage in plastic tube,
approx. 3/8in. dia. with yellow lens and good length leads,
pack of 2. Order Ref: 1/26R18.

BC LAMP HOLDER ADAPTOR, made by Ashley, pack of 2.
Order Ref: 1/26R20.

MAINS BUZZER, open, built on solid open metal frame with
terminals. Order Ref: 1/26R23.

6 DIGIT COUNTER, nice silver plated case, 12V DC or 24V
AC, has its own fixing bracket. Order Ref: 1/26R28.

BIG BUYERS PARCELS
Many ot thoseisted last month are stili available and there is
a new list. if you want this, please phone.

MOTORS AND ACCESSORIES

RECHARGEABLE 12V JELLY ACID BATTERY
Yuasa 12V 2-3AH. These are 7in. long, 3in. high and
1‘/2in. wise with robust terminals protruding through
the top. Price £3.50 or 5 for £15. Order Ref: 3.5P11.
DITTO but 12V 18AH. This is 7in. long. 7in. high and
3in. wide. Brand new with 12 month guarantee, one
for £12.50 or pck of 4 for £48, including VAT and car-
riage. Order Ref: 12.5P3.

Note — This battery will start a car and is ideal for
golf trolleys, etc.
CHARGER for these batteries and other sealed
lead acid batteries, £5. Order Ref: 5P269.
1.5V-6V BATTERY MOTORS

3 DIFFERENT, smali, medium and large, for mod-
els, £1. Order Ref: 35.
SPIN TO START 3V, ideal modet aircraft, 5 for £1,
£15 per 100. Order Ref: 134.
SOLAR POWER MOTOR, £1.50. Order Ref:
1.5P33.
MINI 1.5V-3V MOTOR, 4 for £1, £20 per 100. Order
Ref: D305.
MOTOR WITH GEARBOX.
Unit  comprises  motor
mounted on gearbox with
interchangeable gears giv-
ing a range of speeds and
motor torques. With instruc-
tions for changing gears and
calculating speeds. Price
£6. Order Ref: 7P26.

REVERSIBLE 12V DC MOTORS
1/5HP 12V by Smiths, very powerful. £12. Order
Ref: 12P101.
1/8HP 12V by Smiths, £8. Order Ref: 8P54.
1/10HP 12V by Smiths, £6. Order Ref: 6P47.
MINI but quite powerful, 32mm diameter, 25mm
body length, £1.50. Order Ref: 1.5P33.

VERY POWERFUL BATTERY MOTORS
Were intended to operate portable screwdrivers.
Approximately 2'/,in. long, 1'/,in. diameter, with a
good length of spindle. Will operate with considerable
power off any voltage between 6V and 12V DC. Price
£2. Order Ref: 2P456. Quantity discount 25% for 100.

BATTERY MOTOR WITH GEARBOX

The motor will operate on any DC voltage between
6 and 24, price £3. Order Ref: 3P108. The speed at
6V is approximately 200 rpm and at 12V approxi-
mately 400rpm, but the speed controller listed
below will in all probability give you just the right
speed you require.

AC MAINS MOTORS WITH GEARBOXES
5 RPM 30W, £8. Order ef: 8P55.
80 RPM 60W, £10. Order Ref: 10P159.
110 RPM 60W, £8. Order Ref: 8P67.
BRUSH TYPE MOTOR with angle gearbox as used
on food mixers, £8. Order Ref: 8P68.
DITTO but less gearbox, £4.50. Order Ref: 4.5P11.

MINI AC MOTORS WITH GEARBOXES
1 REV PER 24 HRS 2w, £1. Order Ref: 89.

1 REV PER 4 HRS 2W, £2. Order Ref: 2P239.
1 REV PER HOUR 2W, extra small, 2 for £1. Order
Ref: 500.
6 RPH 2W, £2. Order Ref: 2P430.
12 RPH, £2. Order Ref: 2P342.
20 RPH, £1. Order Ref: 1010.
1/3 RPM, £2. Order Ref: 2P460.
1 RPM, £3. Order Ref: 2P2251.
2 RPM 2W, £3. Order Ref: 3P249.
4 RPM 2W, £2. Order Ref: 2P393.
10 RPM 2W, £3. Order Ref: 3P217.
15 RPM 2W, £2. Order Ref: 2P321.
20 RPM 2W, £2. Order Ref: 2P432.
250 RPM 2W, £1. Order Ref: 750.
MAINS MOTORS
SUPER CROMPTON PARKINSON MOTOR. Really
well made, totally enclosed by ventilated framework.
Size approx. 4in. dia., 4in. high and 2in. of a 38in. spin-
dle. Speed is 875 rpm, hp is not quoted but we estimate
this to be around 1/6hp. Price £10. Order Ref: 10P149.

SHADED POLE MOTORS. The stack size indi-
cates the power. 34in. stack. £2. Order Ref:
2P850. 1in. stack with extra long spindle, £3.
Order Ref: 3P203. 1’/2in. stack with good length
of spindle from each side, £3.50. Order Ref:
3.5P22.
REVERSIBLE 230V AC MOTORS
1/8HP MOTOR by EMI, 2 speeds, 100rpm and
500rpm. £4. Order Ref: 4P80.
1/20HP PRECISION MOTOR, Japanese made,
totally enclosed. £4. Order Ref: 4P94.
MOTOR CONTROLLERS
DC MOTOR SPEED CONTROLLER for 12V
motors up to 1/6HP. £12 in kit form. Order Ref:
12P34, and £20 made up and working. Order Retf:
20P39
REVERSING SWITCH, single pole 40A or double
pole 20A. £1. Order Ref: 343.
30A DP SWITCH, panet mounting. £1. Order Ref:
166
MAINS DRIVEN DC OUTPUT CONTROLLER with
switch to give 6V. 8V or 12V and reversing switch.
Ideal to controi a battery motor. price £2. Order Ref:
2P3.
STEPPER MOTORS
MINI MOTOR BY PHILIPS, 12V. 7-5 degree step,
quite standard. only £2. Order Ref: 2P457.
MEDIUM POWERED, Jap made. 1-5 degree step,
£5. Order Ref: 5P272
MOTOR START CAPACITORS
All are 250V AC working so can have many other
applications. 32uf. £2. Order Ref: 2P452. 40uf,
£2.50. Order Ref: 222.5P30. 125uf, £3.00. Order
Ref: 3P239. 165uf, £3.50. Order Ref: 3.5P16.
CAPACITORS FOR MOTOR RUNNING
440V AC working unless stated:
1 mfd, 2 for £1. Order Ref: 633
1-3 mfd, 2 for £1. Order Ref: 279.
2 mfd, £1 each. Order Ref: 1036.
4 mfd, £1 each. Order Ref: 702.
6 mfd. £2 each. Order Ref: 2P246. Y
14ut at 40V, £3. Order Ref: 3P199.
15 mfd. £3 each. Order Ref: 3P190.
18 mfd, 500V. £4 each. Order Ref: 4P107.
25 mfd but 375V working, £3 each. Order Ref:
3P67
35 mid. 375V working, £4 each. Order Ref: 4P88.
GEARBOXES .
METAL CASED, size approximately 4in. x 3in. x
3/4in. thick. Good length 1/4in. spindle in and out. All
£10 each. 3 ratios available: 200-1. Order Ref:
10P121. 50-1. Order Ref: 10P127. 16-1. Order Ref:
10P125.
BALL RACES
Superior quality Jap made. Three sizes available:
1/2in. x 3/16in.. 26mm x 10mm and 33mm x 10mm,
all 50p each.
SOLENOIDS
Metal clad coil, puils in an iron plunger when ener-
gised.
Mains voltage. coil size approximately I‘I,in. X
11/,n. x 1'/,in.. price £1. Order Ref: 8771.
DITTO but with a prod that pushes instead of pulls,
price £1. Order Ref: 872.
12V DC operated. £1. Order Ref: 232.
12V or 24V DC but smalier, only 1/2in. x 1/2in. x 1in.
long, push or pull. 2 for £1. Order Ref: 877
6V DC operated, 2 for £1. Order Ref: 1012.
FAN BLADES
6'/,in. — 5-bladed aluminium. Order Ref: 86A.
5in. — 4-bladed aluminium. Order Ref: 86.
3in. — 4-bladed plastic. Order Ref: 638.
7in. — 3-bladed plastic. Order Ref: D51.
All 75p each — discount for quantity.
THIN DRILLS
Order Ref 129 is 12 pack assortment of sizes
between 0-1mm and 0-7mm. Order Ref 128 is 12
between 0-7mm and 1-5mm. Order Ref 130 is 12
varying sizes between 1-6mm and 2:5mm.

TERMS
Our prices include VAT. Send cash, PO, cheque or quote credit card number and if
order under £25 add £3 service charge. over £25 carriage free

J & N FACTORS

Pligrim Works, Stairbridge Lane,
Bolney, Sussex RH17 5PA
Telephone: 01444 881965
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WIZPIC - A Totally new way to develop PIC software

WIZPIC - a new front end to FED’s popular
PICDESIM development program

e Rapid Application Development for the PIC microcontroller

e Drag and drop your software component selections on to your
design

e Included components support timers, serial interfaces, 12C, LCD, 7
Seg displays, keypads, switches, port controls, and many more.

e Connect software components to PIC pins by point & click using the
mouse

e Set parameters for each component from drop down list boxes,
check boxes, or text entry

e Links your code automatically into library events (e.g. Button
Pressed, Byte Received etc

e Automatically generates your base applica-
tion including full initialisation, interrupt han-

i Yewn: | Puts | Dicotags | Kape | i
3 e e dling and main program loop
3 # v f oo | s PR Ry e Iy 2 R
i@s}ﬂ o ol .éﬂ 5 (el l e The complete PICDESIM program is inte-
(1757 =] Dmieq (10050 2] ¥ eaircsin wcin g7 | grated into WIZPIC - total
RAGMNO RES ear . . o
- Lyl 2o S AalaNY hgs editing/assembly/simulation support in one
wameters | Qesnances ([B0gre Comwe RAZAN2 REW
= RAVANIVRS ‘Re3 program
Soi B4 Rate [ RAL/TOOK RE2 . . .
- LA, g mems m—Cocn e Blazingly fast - simulates up to 10 times
Lo B s e faster than MPLAB
e L ] IL b RE2/CS Vis .
=t T ¥ 3 a oS ° Ir)clude§ Waveform Analys.er - examine your
' k) Ok FOSPSPS simulation results on a logic analyser style
Dofine Bufier Addocn Maroly r 0sc2/Chont ROAPSP4 .
E s e = window
- i ptssoD ® Also includes the Element Editor to enable
LA - ] e, | hoame you to create your own components with
ROTPSP1. RO2PSP2 ease
65877
bl s v ® WIZPIC supports all 14 bit core PIC’s -
M5 A 3l LS 12C67x, 16C55x, 16C6x, 16C7x, 16C8x,
16C87x etc.
Prices

PICDESIM £20. WIZPIC - £30, or buy the WIZPIC CD-ROM including PIC data sheets & source material - £35.
Upgrade - PICDESIM users £10.00 floppy / £15.00 CD-ROM

Programmers for PIC & AVR C Compiler

Price : £45/kit - £50/built & tested

PIC Introductory - Programs 8 & 18 pin devices : 16C505, FED’s PICDESIM for simulation/debugging
16C55X, 16C61, 16C62X, 16C71, 16C71X, 16C8X, 16F8X,
12C508/9, 12C671/2 etc. £25/kit.

AVR - AVR - 1200,2313,4144,8515, 8535, 4434 etc. in ZIF. 4.5V bat-
tery powered. Price : £40 for the kit or £45 built & tested.

PIC Serial
Programmer FED PIC C
(Left)

Handles serially programmed Compiler

PIC devices in a 40 pin muiti-
width ZIF socket. 16C55X,

16C6X, 16C7X, 16C8x, 16F8X, Price Cra Sh !

12C508, 12C509, 16C72XPIC

) ?r;_::?r':ci?t)grﬁgémmmg Supports all PIC 16Cxx, 12C6xx devices
Operates on PC serial port Designed to ANSI Standards

Integrated Compiler Environment includes

Ring/Write for details or visit our Web Site:
http:\www.fored.co.uk

All our Programmers operate on PC serial interface. No hard to Now - £60 CD-ROM, £75 with printed
handle parallel cable swapping ! Programmers supplied with manuals

instructions, + Windows 3.1/95/98/NT software. Upgrade pro-
grammers from our web site !

Forest Electronic Developments /{\ 16F877
60 Walkford Road, Christchurch, Dorset, BH23 5QG. orent
E-mail - info@fored.co.uk, or sales@fored.co.uk Fully supported by WIZPIC,

Web Site — http:/www.fored.co.uk N PICDESIM, the serial programmer

01425-274068 (Voice/Fax) frstseasen and our C Compiler.

Prices are fully inclusive. Add £3.00 for P&P and handling to each order. e

Cheques/POs payable to Forest Electronic Developments, or phone with Eum_)_-c VISA 16F877-04 £5.50

credit card details. ”'35‘9@ 16F877-20 £6.00
239



Components, Equipment
& Accessories from
Sky Electronics

Audio & Video - Mosic & Disod - Car H-Fi - Commuaications - CCTV - Electrical -
Compster - Test Equipment - Power Supplies - Tools - Coanectors - Cable - Speakers

Sky Electronics
4042 Cricklewood Broadway,

London NW2 3ET
Tel: 020 8450 0995 Fax: 020 8208 1441

£2.00 for a Catalogue including post & package apply to the above address

OOOZ S)INO!I.I.)EI'I!

5 KVA ISOLATION TRANSFORMER
As New. ExEqulpmom fukly shrouded, l;ulr'::Nou

termi
nal covers lnd knock-out cable entries.Primary
120V/240V, Secondary 120V/240V, 50/60Hz,
0 itance. Size, L 37cm x W 19cme x H

INPUT 220V/240V AC 50/60Hz OUTPUT 0V-260V

16cm, Weight 42 kilos. Price £120 + VAT. Ex-ware-

PANEL MOUNTING
Price P&P | house. on request.
0-5KVA 25 amp max  £33.00 £6.00 24V SIEMENS CONTACTOR
{£45.84 inc VAT) Type 3TH8022-08 2 x NO and 2 x NC 230V AG 10A.
1KVA 5 amp max £45.25 £7.00 Contacts. Screw or Din Rail fixing. Size H 120mm x

(£61.39 inc VAT) | W 4Smm . D 75mm. Brand New Price £7.63 incl.

p&p and Vi
DA T o0 e 00 )40V AC WESTOOL SOLENOIDS
- (£47.00 inc V'AT) Model TT2 Max. stroke 16mm, Sib. pull. Base mount-
IKVAS £46.25 . £7.00 ing. Rating 1. Model TT6 Max. stroke 25mm, 15ib.
LDl 62.57 inc VA pull. Base mounting. Rating 1. Series 400 Max.
(£62.57 inc VAT) | gyroieq 28mm, 15k, pull. Front mounting. Rating 2.
2KVA 10 ampmax  £65.00 850 | prices inc. pip & VAT: TT2 £5.88, TT6 £8.81,
(£86.36 inc VAT) | 400 £8.64.
3KVA 15 amp max £86.50 £8.50 AXIAL COOLING FAN
(£111.83inc VAT) | 230V AC 120mm square x 38mm 3 blade 10 watt
SKVA 25 ampmax  £150.00 (+ Carriage & VAT) | Low Noise fan. Price £7.28 incl. p&p and VAT
Buy direct trom the Imporiess. Keenest prices in the country. Other voltages and sizes available from stock.
Please telephone your enquiries.
500VA ISOLATION TRANSFORMER INSTRUMENT CASE

Brand new. Manufactured by Imhof. L 31cm x H
18cm x 19cm Deep. Removable front and realpaml
for easy assembly of your components. Grey tex:

te with case feet. Price £1645

Input lead 240V AC. Output via 3-pin 13A socket. 240V AC
continuously rated. mounted in fibreglass case with handle.
Internally fused.Price £35.00 carriage paid + VAT (£41.13)

tured hmsh
TOROIDAL L.T. TRANSFORMER incl. p&p and VAT. 2 off £28.20 inclusive.
Primary 0-240V AC. Secondary 0-30V + 0-30V BOOVA. DIECAST ALUMINIUM BOX
Fixing bolt supplied. with internal PCB guides. Internal size 265mm x

165mm x 50mm deep. Price £9.93 incl. p&p & VAT. 2
off £17.80 incl.

230V AC SYNCHRONOUS GEARED MOTORS
Brand new Owvoid Gearbox Crouzet type motors. H
65mm x W 55mm x D 35mm, 4mm dia. .Mﬂx 10mm
long. 6 RPM anti cw. £9.99 incl. p&p & VA]

20 RPM anti cw. Depth 40mm. £11.16 incl. p&pAVAT

Pme:zsmcamaoopmd+VAT(£2938)

COMPREHENSIVE RANGE OF TRANSFORMERS-
LT- ISOLATION & AUTO

110V-240V Auto transfer either cased with American socket
and maing lead or open frame type. Available for immediate
detivery.

ULTRA VIOLET BLACK LIGHT BLUE 16 RPM REVERSIBLE Croucet 220V/230V

FLUORESCENTTUBES 50Hz geared motor with ovoid geared box.
4ft. 40 watt £14.00 (caklers only) (£16.45 inc VAT) 4mm dia. shaft. New manul. surplus. Sold
21t 20 wat £9.00 (calers only) {£10.58 inc VAT) with connect-
12in 8 walt £4.80 + 75p p&p (€6.52 inc VAT) ing block and circ. Overall size: h 68mm x w
9in 6 walt £3.96 + 50p p&p (£5.24 inc VAT) 52mm x 43mm deep
6in 4 watt £3.96 + 50p p&p (£5.24 inc VAT) PRICE incl. P&P & VAT £9.99

230V AC BALLAST KIT

For either Gin, 9in o 12n wbes £6.05:£1.40p8p  (€8.75 inc VAT)
mmrmammwmm(ﬁom)mumv
semy efiocis ighting & Chemical

Other Wavelengths of UV TUBE avallable for Germicdsl & Phoko
Sensitive applicahons. Please telephone your enguines.

EPROM ERASURE KIT
Build your own EPROM ERASURE for a fraction ot the
price of a made-up unit. Kit of parts less case includes
12in. awan 2537, Angst Tube Ballast unit, pair of bi-pin
leads, neon indicator, on/off switch, safety microswitch
and circuit £15.00+£2.00 p&p. (El .ﬁ’l’nc VAT)

400 WATT BLACK LIGHT WASHING MACHINE WATER PUI

BLUE UV LAMP Brand new 240V AC fan coolgd. Can be used for a
GESMefwryVWIamsunab‘eb' variety of purposes. Inlet 1'/5in., outlet 1in. dia.
use with a 400W P.F. Ballast i mssolr\cludes p&p & VAT. £11.20 each or 2 for

Only £39.95 incl. p&p & VAT

SERVICE TRADING CO &

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB Ample
Tel: 0181-995 1560  FAX: 0181-995 0549 Parking Spece

Open
Monday/Friday

MARCONI 2022E
Syn AM/FM SIG GEN.
10 KHz-1-01GHz
Up to +10dBm output,

ase mod, |.c.d. dispiay.

STEWART of READING

110 WYKEHAM ROAD, READING, BERKS. RG6 1PL
Telephone: (0118) 9268041, Fax: (0118) 9351696
Callers welcome 9am-5.30pm Monday to Friday (other times by arrangement)

l SPECTRUM ANALYSERS

SPECIAL OFFERS
WHILST STOCK LASTS

TEKTRONIX 2215 — Dual Trace 60MHz

H.P. 85624 1KH2-22GHz ....... £9000
HP. B505€ OKH265KHZ with Opts 004041/101/105110
857171A card and 85024A high freq probe . £5000

‘ entry, elc., | H.P.8580A 10KHz-1-8GHz (75= ohms) .. 2%
TEKTRONIX 2445. 4.ch, detay smmmwe‘gg H.P. 85588 with man hame(IooKHz 1)500MH1 .o 11280
sweep, Cursors, readout. ONLY H P 853A (d;g frame) wnh 85504 100KHz-21GHz .. é"ﬁ 2 R | \'MPDeIaY
PHIUPS mzﬂ Dual Trace SOMHz Delay wmcomm 100Hz-400MHz wmm = m = » e Now LY
22033R e "
st o ADVANTESY Thata1 1000 3 SGHz. 279 g
HP 06348 o o9 w\‘ O i MARCONI 2370 30Hz-110MHz . From £500
HP 8856 o s . 10042 0NN il N
IGATRONC 7100 5 50 081 10Wz 20GHz, good W 2554 500KHz-1250MHz From £750 Hcssoz Dual Trace 20MHz S0 S 20VDh 02,
mn A hase ocket g gen, 1KFG 1024 g 8995 1OMHz 18GHz From £1000 o v
masm S SOOKH DU oo SRR MARCONI TF2015 S
meter, 10KHz-1OMHz . @ & AM/FM Sig Gen uuseo G
AT Wmpedance analyser, SHz-1 Wiz £5000 & 10-520NHz @
MARCONY 2308 et SO0KHZ 26 o £900
12-4 ——
ONLY @ FARNELL ABEZ008. o o mete 082 4572, s €380 ?A!CAL!Q% " e Ees | =
STABILOCK 4015 rado comin test set fadp ulomatic meter = _ | POWERSUPPLY Model HSP3010
HP 50508 e counr 06Kz - a0 1-5MHz-2GHz @) Too| 0300 0AnGs
THIS IS THE TI0i86 source, 10MHZ 1 ‘“‘ggl imiling 2 meters
HP 116920 ual dr couper. 2GHz-18GHZ. 1
BEST CHEAP m ugm dual d coupler, 2GHs-18GHz 51328 Ty V;I\AVNE I;E(:“R ”‘L‘ﬁis
L ——
Y(s)ﬁ(\)A’I,IEL Al mm“"‘mﬁ S ek ) 2 ‘[ B Couww - | AMFM 15WHZ-2GH2 35 dt Solatron 7150
OATRON multimetes, 5'%-7'% digt, msmswmn - -, used DMM 65 di (iB_)
EIERIBU RAGAL |m'rsqcoumev ISGHz IEEE etc. 400 “o0p —aen L‘ ——— %ue EvolE E
MARCOM 2440:2442 freq counter. m“””é”l CFom 1250 (OO ENGY COUNTER, Rarge | S |
PHILIPS PM5328 i gen, 100KH2-180MHz, with buitt-in 1HZ-120MH2, B.Digt Disph g
200 Muztreq counter, [EEE . . 8-0igit Display. ;| FLUKE MULTWETERS
MARCONI 6500 ampitude analyser tisgo FIMS Senstvity  Unused £75 = ypeBOSOAl‘/rdgn 2A True RMS 9
FARNELL PSU type AP10030 800 Gooownr 80108 %904 108 24
FARNELL PSU type AP70:0 ... s Tvoe B012A 3'2-0ngit 2A £
B&K Accelorometor fype 4366 g;oo GVTe27 DUAL CHANNELA c H.P. 5315A Unwversal Counter, 1GHz 2¢h . .
TEKTRONIX 'l%’m 100MHz readout, unused 50 mL\L/ 300\/ . 1 2 " RACAL 9918 Frequency Counter, 10HZ-560MHz
szmomxmpmmzswmmmn 85 ruoncy 10H mﬁ" Ty
OSCILLOSCOPES Used €100 Unused£12s - & '
PHILIPS PMI092 242 ch.. 200MHz delay TB cursors, efc. €950 o GOULD J38 Sine/Square Oscillator
PHILIPS PM3082 2 + 2 ch., 100MHz delay, elc ... . £800 100Hz-100KHz. Low distortion
. suimwugdhoum; oday . B0 A Classic Bench Multimeter g ONLY @
TEKTROMIX TDS350 dual trace, 200MHz, 1GS/Sec £1500 Solatron 7045 - 4% Digit
&t Soe D“"ﬂ‘ﬂﬂ%my TEKTRONIX TAS485 4 channel, 200MHz sic £1000 bright le d. Worki s eads - P e
T b £ Bokmea e ks S Fi W LT
trace, . 1 i
2%{%‘“&?&% 450 GOULD 400 duel race. 20MHz. 100M'S 800 "SSOCheaDYNS'wuldhaveﬂasaspafe @ h ot N ]‘OHNMHZ
FLUKE SCOPE METERS MARCONI 2610 TRUE RMS Y
Models 93/96/99. Dual Trace SOMHz R4 o Seh b canch P Supely LEVELL TGZ00DMP RC Osclar
gital Storage etc. v Constant D.C. ou tsl L
Unused from £400 to £650 ONLY et haty ‘9“ A @ battery operated g:nenes ot supplied) @

MANY OTHER POWER SUPPLIES AVAILABLE

Used Eguitpment- GUARANTEED. Manuals supplied
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 fo Total of Goods and Carriage
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Transform your PC.... Into an
oscilloscope, spectrum analyser
and multimeter...

The Pico Technology range of PC based oscilloscopes =
offer performance only previously available on the most
expensive “benchtop' scopes. By intergrating several |
instruments into one unit, they are both flexible and cost

nw
=1 13T0kHz

effective.

Connection to a PC gives these virtual instruments the edge over
traditional oscilloscopes: the ability to print and save waveforms is
just one example. Units are supplied with PicoScope for Windows
which is powerful, yet simple to use, with comprehensive on line =
help.

Features Applications
V¥ A fraction of the cost of comparable benchtop scopes ¥ Video
V¥ Oscilloscope and data logging software supplied V¥ Automotive - s
V¥ Prices from £69 (excl VAT) V¥V Audio 1 L -
V¥ Up to 100 MS/s sampling V¥ Electronics design QJ,_QO
V¥ Up to 50 MHz spectrum analyser ¥ Fault finding A2
¥ Up to 16 bit resolution ¥ Education »"“;io.,o

¥ Prices from £59 (excl. VAT)
¥ Software supplied (WIN & DOS)

¥ Supplied with software drivers & examples ‘
¥ Free software upgrades and support

¥ Easy and intuitive to use

¥ Up to 20,000 samples per second

¥ 1 to 22 channels

¥ Parallel or serial port connection

Terminal blocks connect to the
Pico Technology data acquisition products allow input socket on the ADC-11 or
your computer to display and record voltages. By ADC-16 and provide screw .
connecting suitable sensors, they can be used to terminal inputs. The ease of use

measure voltage, pressure, humidity, temperature, means the possibilities for exciting
resistance, light... in fact anything you need to measure. data logging projects are endless!
0 H DQ 0 SO
ole J . [J I U
0 J J 0 J J [ J
0 AL b 10 0 Or o
44 (( 0§54 B( 44 (( 054
o 9 U U [ J
ole 1) U J
¢ DLE J [J1J J

All units are supplied with software. Prices exclude VAT and delivery.
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1 pulse separation techniques. 1
I o High stability 1
1 drift cancelling 1
1 e Easy to build |
1 &use 1
1 ¢ No ground 1
1 effect, works 1
| inseawater 1
1 1
1 e Detects goid, 1
1 silver, ferrous & |
1 non-ferrous |
i metals 1
| ® Efficient quartz controlled 1

microcontroller pulse generation. 1
1° Full kit with headphones & all i
i hardware ©
WKIT847. e £63.95 )

EPE MICROCONTROLLER?

Pl. TREASURE HUNTER!
The latest MAGENTA DESIGN - highly |
stable & sensitive - with I.C. control 1
of all timing functions and advanced I

PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ultrasound

enerator in

a compact hand-held case. MOSFET output
drives a special sealed transducer with in-
tense puises via a special tuned transformer.
Sweeping frequency output is designed to
give maximum output without any special
setting up.

SEE SPECIAL OFFER
IN ICEBREAK AD
PAGE 263

DC Motor/Gearboxes

Our Popular and Versatile DC

motor/Gearbox sets. 7, /,‘
Ideal for Models, Robots, [\ "
Buggies etc. 1-5 to 4-5V D

Multi ratio gearbox >

gives wide range of speeds.
LARGE TYPE - MGL £6.95
SMALL - MGS - £4.77

Stepping Motors

MD38...Mini 48 step...£8.65 |*
MD35...5td 48 step...£9.99 |

MD200...200 step...£12.99

MD24...Large 200 step...£22.95

PIC PIPE DESCALER

e SIMPLE TO BUILD ® SWEPT
® HIGH POWER OUTPUT 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, PC.B, coupling
coil and all components.

High coil current ensures maximum
effect. L.E.D. monitor

KIT 868 .........

MICRO PEsT
SCARER

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

special microchip to give random
delay and puise 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.

¢ RANDOM PULSES
¢ HIGH POWER
o DUAL OPTION

£19.99

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.

KIT 856

DUAL OUTPUT TENS UNIT
As featured in March ‘97 issue.

Magenta have prepared a FULL KIT for this
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.... Full 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......c..ccoev.... £32.95

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

Based on our Mk1 design

and preserving
features,
switching pre-regulator for
much higher efficiency. Panel
meters indicate Volts and
Amps. Fully variable down to
zero. Toroidal mains trans-
former. Kit includes punched
and printed case and all
parts. As Yeatured in April
1994 EPE. An essential piece
of equipment.

all  the

but now with

242

EPE

Al £5.90 each
PIC16F877 now in stock
£10 inc. vAT & postage

(*some projects are

copyright)

TRANSDUCE

TO HUMANS

ULTRASONIC PEsT SCARER

Keep pets/pests away from

PROJECT |'oit.ing ionsr voe
PICs | o™ Pt oanes

intense pulses of ultrasound

Programmed PICS for | ypich deter visiti
all* EPE Projects | o- /T INCLUDES ALL
16C84/16F84/16C71

COMPONENTS, PCB & CASE
e EFFICIENT 100V

EPE
TEACH-IN
2000

Full set of top quality NEW
components for this educational
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 -
KT 879 £44.95

MULTIMETER £14.45

ISPACEWRITER %

An innovative and exciting
project. Wave the wand through

I |

%
the air and your message appears. }’)’
) Programmable to hold any message 'ﬁ%,
jurto 16 digits long. Comes pre-loaded \
with “MERRY XMAS". Kit includes k)
1 PCB, all components & tube plus
i instructions for message loading.

KIT 849.........ccvveeinnne

b o o o o == -

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 - up-
dating equipment in the field etc. Also in educa-
tional situations where mains supplies are not al-
lowed. Safety interlock prevents contact with UV.

KIT 790

SUPER BAT
DETECTOR

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

A new circuit using a ‘full bridge’ audio
ampilifier i.c., internal
speaker, and head-
phone/tape socket. The
latest sensitive transducer,
and ‘double balanced mixer’ %
give a stable, high peformance
superheterodyne design.

KIT 861
ALSO AVAILABLE Built & Tested ....£39.99

ng animals.
PEsT

¥,

SCARER

R OUTPUT e UP TO 4 METRES

e COMPLETELY INAUDIBLE RANGE

e LOW CURRENT DRAIN
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SIVIHE LIV EPE PIC T rial

INCREDIBLE LOW PRICE' Kit 857 £12.99 3 :
£12.99 At Last! A Real, Practical nds-On Series
%&%ﬁgg;‘g&?fgig”"’ Power Supply £3.99 | | ® Learn Programming from scratch using PIC16F84
CONNECTOR, PROF . . . q
PC gOARD & |N5$RSSTS||8NN§L EXTRP?CCF:S'E% £4.84 @ Start by lighting l.e.d.s and do 30 tutorials to Sound
16F8 ] Generation, D
Based on February ‘96 EPE. Magenta desi d PCB and kit. i ;
PCB with ‘Reset’ switch, Progra?: switch,ls‘;.iceregulatgrr1 an(lrl ® PIC TUTOR Board with Switches, |.e.d.s, and on board
test L.E.D.s, and connection points for access to all A and B programmer
port pins.
PIC TUTOR BOARD KIT
PIC16C84 LCD DISPLAY DRIVER Includes: PIC16F84 Chip, TOP Quality PCB printed with
Component Layout and all components* (*not ZIF
INCLUDES 1 PIC16F84 Kit 860 £1 9 99 Socket or Displays). Included with the Magenta Kit is a
WITH DEMO PROGRAM _—— disk with Test and Demonstration routines.
SOFTWARE DISK, PCB, Power Supply £3.99( || KIT 870 ...... £27.95, Built & Tested ...... £42.95
INSTRUCTIONS AND FULL PROGRAM SOURCE Optional: Power Supply - £3.99, ZIF Socket - £9.99
16-CHARACTER 2-LINE | CODE SUPPLIED - DEVELOP LCD Display ................ £7.99 LED Display .............. £6.99
LCD DISPLAY YOUR OWN APPLICATION! Reprints Mar/Apr/May 98 — £3.00 set 3

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.

\deal develpment base for meters, terminals, calculators, ® READ, WRITE, ASSEMBLE & DISASSEMBLE PICS

counters, timers — Just waiting for your application! : im%ﬁggmﬁ% Sulfqué‘g ggg‘T?/&fRSE%ogNTROL

- T — == . © MAGENTA DESIGNED PCB HAS TERMINAL PINS AND OSCILLATOR
CONNECTIONS FOR ALL CHIPS

© INCLUDES SOFTWARE AND PIC CHIP

KIT 878 ... £22.99 with 16F84 . . . £29.99 with 16F877
e WITH PROGRAMMED 16F84 AND DISK WITH ——= ;

PIC TOOLKIT V2

® SUPER UPGRADE FROM V1 e 18, 28 AND 40-PIN CHIPS

PIC16F84 MAINS POWER 4-CHANNEL
CONTROLLER & LIGHT CHASER

SOURCE CODE IN MPASM Now features full 4-channel SU PER P'C PROGRAMMER
e ZERO VOLT SWITCHING chaser software on DISK
b IR B El et LD S B e e READS, PROGRAMS, AND VERIFIES
e OPTO ISOLATED PIC16F84 chip. Easily Ay g
5 AMP OUTPUTS re-programmed for your ® WINDOWS® SOFTWARE
e 12 KEYPAD CONTROL own appli(c’at[or}si|Soﬂware ® PIC16C6X, 7X, AND 8X
e SPEED/DIMMING POT. romeneted oo that it can e USES ANY PC PARALLEL PORT
A S | ke p e
. [ ]
Klt 855 £39.95 LOTS OF OTHER APPLICATIONS e PCB, LEAD, ALL COMPONENTS, TURNED PIN
PlC TOOLK'T V1 SOCKETS FOR 18, 28, AND 40 PIN ICs. £29 99
Kit 862 .
© PROGRAMS PIC16C84 and 16F84 @ ACCEPTS TASM AND MPASM CODE e SEND FOR DETAILED t
Full kit includes PIC16F84 chip, ity p.c.b. pri i _
IaL\l/:)t’tt, ltr:xcr:egspinglg s?)‘::f:tl,palﬁ:%r?::)acilrxr?t: abné)rslgftt%f/ja\:gah component INFORMATION - A Power Supply £3.99
*Needs QBASIC or QUICKBASIC SUPERB PRODUCT AT AN B e
kiTe71...£13.99. Built and tested £21.99 UNBEATABLE LOW PRICE. | ciriinpe £11.75
= ALL PARTS FOR SERIES INCLUDING PCBs, ~ J
_P_hj_z%y_ PROGRAMMED CHIP, CD-ROM AND DISPLAYS Pl C STE PPl NG MOTOR DR'VER |
MAIN BOARD - FULL KIT£131.95 BUILT .......... £149.95 -
/O PORT KIT ... £16.99 euiT ... £24.99| [meruoes ecs | Kit 863 £18.99
0% » N £12.49 rowersupPpLY ..£3.99 | || DEMO PROGRAM, FULL SOURCE CODE SUPPLIED
SOFTWARE DISK .
8-BIT SWITCH/LATCH ..... £7.95 INT. MoDULE .£10.45| | RisTRUCTIONS ALSO USE FOR DRIVING OTHER
AND MOTOR. POWER DEVICES e.g. SOLENOIDS.

68000 PEiRRZHE

o NEW PCB DESIGN

KIT 621 Another NEW Magenta PIC project. Drives any 4-phase unipolar motor - up
¢ £99.95 to 24V and 1A. Kit includes all components and 48 step motor, Chip is
pre-programmed with demo software, then write your own, and re-program

:wnﬁﬁfoﬁ’ﬁéss‘g'g%fne ® ON BOARD the same chip! Circuit accepts inputs from switches etc and drives motor in
o 2 SERIAL PORTS 5V REGULATOR response. Also runs standard demo sequence from memory.
® PIT AND VO PORT OPTIONS ’ ® PSU £6.99
® 12C PORT OPTIONS N o SERIAL LEAD £3.99 - N A 0 S .
. . A
I
Ml n i. L a b & MIC ro L a b As featured in Aug./Sept. ‘99 EPE. Full kit with Magenta
. redesigned PCB - LCD fits directly on board. Use as Data
E Iectro n ICS Teac h_l n 7 Logger or as a test bed for many other 16F877 projects. Kit
" includes programmed chip, 8 EEPROMs, PCB, case and all components.

As featured in EPE and now
published as Teach-In 7. All
parts

are supplied by Magenta.
Teach-In 7 is £3.95 from us or
EPE

Full Mini Lab Kit - £119.95 -
Power supply extra — £22.55
Full Micro Lab Kit - £155.95

RIS Al e All pricesinclude VAT. Add £3.00 p&p. Next Day £6.99
Tel: 01283 565435 Fax: 01283 546932 E-mail: sales@magenta2000.co.uk

KIT 877 £49.95 inc. 8 x 256K EEPROMS

GENT
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TANC Series
40008 £0.18 74HCO0
40018 €020 74HCO?
40028 £0.17 74HCO3
40068 €040 74HCO4
4007U8  €0.18 74HC
40088 £0.23 74HCI10
4009U8 €023 74HCI1
40108 £0.23 74HC14
40118 €0.18 74HC20
40128 £0.16 74HC27
40138 £0.20 74HC
Qg g e
40168 €0.28 74HC73
40178 €0.29 74HC74
40188 £0.27
e 74HC75
non 822 7aHCT8
0218 g0 4aHCES
2 74HC8%
g:;g g-?g 74HC107
40248 £0.31 J3HCI23
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o gy
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40358 031 74H&13
40408 £032 740121
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40668 €029 74HC244
g 2w nan
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40708 €021 74HC257
40718 £0.23 74HC259
40728 £0.18 74HC273
40738 £0.17 74HC29%
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40768 £0.30 74HC367
40778 £028 74HC
40788 £0:20 74HC373
40818 £0.21 74HC374
40878 £0.2) 74HC3
40858 €028 74HC393
40868 €0.25 74HC541
40938 €0.25 74HC563
40948 £0.29 74HC564
40958 £0.56 74HC573
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i R s
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ICL7106CPL£2.80
ICL7107CPL£2.00
ICL7109CLP £8.99
ICL7611DCP £0.75
ICL7621 ~ £0.96
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L272M £1.84
L293E £3.84
1297 £6.72
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M318 £0.98
LM319N14 £0.90
LM324 £0.26
LM335Z2  €0.97
LM339N  £0.25
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LM393N  £0.21
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MC1458N €0.27
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[ 0
c1248 Dlac 51 Switeh BClad ] 4l
RY39 £1.30 BC204C 7 1P147
s Trmmelsters | BC208° 807 3 Tipad33
2N 7 581:2;35 C209A 7 2 VNIOKM 4
2N1893 €0.29 BC212 0 2 ZTX300 1
Led 2N2218A €028 BC212L 08 3 2TX 1
€0.31 2N2219A €024 BC2138 10 0 2TX450 1
£0.32 2N2222A £0.19 BC213LC 11 B 8 ZTX451 1
£0.35 2N2646  £1.06 BC214 08 Bl 6 ZTX453 2
£0.28 2N2904A £025 BC214L 10 0 ZTX500 i
£0.30 2N2905A £0.25 225 15 7 ZI1X502 1
£0.20 2N2 £0.19 BC2378 09 0 2IX550 2
£0.32 2N30! €0.27 BC2388B 1 BFI 1 ZIX551 2
€0.23 2N3Q £0.85 BC239C 0 BFI 1 ZTX400 3
£0.25 2N3055  £0.58 8C230A 5 BF] 8 Z1X6008 3
€0.24 2N3439 062 8C252 3 BF) 1 ZTXé405 3
£0.39 2N3440  £0.50 BC2618 30 BF) 9 ZIX651 3
£0.73 2N3702 €0.09 BC2628 4 BF1 4 ZTX653 3
£€0.70 2N3703 €0.10 BC2678 0 BF2 5 ZTX6898 3
€0.98 2N3704 £0.11 BC307 0 5 ZTX6908 3
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See notes on Readers’ Enquiries below — we regret lengthy
technical enquiries cannot be answered over the telephone.
Advertisement Offices:

EVERYDAY PRACTICAL ELECTRONICS ADVERTISEMENTS
MiLL LODGE, MILL LANE

VOL. 29 No. 4 APRIL 2000

THORPE -LE-SOKEN. ESSEX CO16 0ED
Phone’Fax: (01255) 861161

ODD REQUESTS

We get some odd requests — and the occasional rude comment (see Readout) — via E-mail.
There seems to a lack of understanding about our EPE Online web site in some areas. The EPE
Online web site is run for us by Clive (Max) Maxfield and Alvin Brown based in the USA. with
virtually all of the content being edited by the EPE Editorial Office in the UK. The idea of this
is that you can purchase and download the magazine on-line from anywhere in the world. almost
instantly. You log on to the www.epemag.com website, punch in your credit card details to pay
for an issue $5 (US) or a year’s subscription $9.99 (US) and then you can download the maga-
zine from that website to your computer, read it on screen, or print it out as required. It is not sent
to you via E-mail, but you will get an E-mail telling you when each issue is available (usually
just after the printed issue is on sale in UK shops) so you can then log on and download the
magazine.

We charge for it in US dollars. but that charge will be automatically converted to your local
currency by your credit card provider. If you pay from the UK a 12 month subscription to the
Online edition will cost about £6.25. depending on the pound/dollar exchange rate at the time.

The Online edition presently carries no advertising from component suppliers etc., but we are
in the process of changing that and no doubt some printed issue advertisers will take up Online
advertising in the coming months. Incidentally, our Online web site presently receives about
22,000 hits a week.

EDITORIAL QUERIES

Because the editorial material for EPE Online is produced by the editorial office in the UK.
technical queries on projects etc. should be directed to techdept@epemag.wimborne.co.uk and
not to the Online offices in the USA (who will only forward them to the UK for reply).

We are not able to supply material - either individual articles or whole issues — by E-mail. If
you require material on an "instant” basis then you can buy back issues and download them from
ihe Online web site. Alternatively, you can order printed back issues from the UK web site. these
are then posted out, usually within five working days. The Online web site carries material from
the November 1998 issue onwards so you cannot obtain earlier articles by download via the web,
you will then have to order printed back issues.

1 hope that makes it all clearer (as clear as mud some might say). if not please let me know.

Of course, if you are not connected to the web you can order back issues, p.c.b.s. subscriptions
etc. by letter with a cheque or UK PO, or by phone with a credit card — see below and the rele-
vant pages (i.e. Back Issues, PCB Service etc.) for details. Overseas readers should send a bank

draft in pounds sterling or pay by credit card.

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £26.50. Overseas: £32.50 stan-
dard air service, £50 express airmail. Cheques or

AVAILABILITY

Copies of EPE are available on subscription
anywhere in the world (see rahg, from all UK
newsagents (distributed by COMAG and from the

following electronic component retailers: Omni
Electronics and Maplin in S. Africa. EPE can also be
purchased from retail magazine outlets around the
world. An Internet on-line version can be purchased
from www.epemag.com

e a1 RASATIND WA 1125 D) TR0 §

[PRACTIE
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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

t MasterCard or Visa. (For past issues see the
Back Issues page.)

BINDERS

Binders to hold one volume (12 issues) are available
from the above address. These are finished in blue
p.v.C., printed with the magazine logo in gold on the
spine. Price £5.95 plus £3.50 p&p (for overseas
readers the postage 1s £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 delvery — more for overseas.
Payment in £ sterling only please. Visa 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 web
site. Overseas customers — your credit card will
be charged by the card provider in your local
currency at the existing exchange rate.
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Editor: MIKE KENWARD

Deputy Editor: DAVID BARRINGTON
Technical Editor: JOHN BECKER
On-Line Editor: ALAN WINSTANLEY
Business Manager: DAVID J. LEAVER
Subscriptions: MARILYN GOLDBERG
Editorial: Wimborne (01202) 881749

Advertisement Manager:
PETER J. MEW, Frinton (01255) 861161

Advertisement Copy Controlier:
PETER SHERIDAN, Wimborne (01202) 882299

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 n 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
couponsAll reasonable precautions are taken
to ensure that the advice and data given to
readers is reliable. We cannot, however, guar-
antee it and we cannot accept legal responsi-
bility for it.

COMPONENT SUPPLIES

We do not supply electronic components or
kits for building the projects featured, these
can be supplied by advertisers (see Shoptalk).
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. Legal
remedies are available in respect of some of
these circumstances, and readers who have
complaints should first address them to the
advertiser.

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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Starter Project

FLASH
SLAVE

ROBERT PENFOLD

Create the right image with this low
cost photographic aid.

AMERAS have undoubtedly
‘ increased in sophistication over

the last ten years or so, with fea-
tures such as auto-focus and built-in
flashguns now being commonplace. On
the other hand, a few “standard”’ features
seem to have become rarities that are fea-
tured on little more than a few up-market

In order to fire the secondary guns it is
merely necessary to have each one trig-
gered via a slave unit. A flash slave is just a
high-speed light activated switch that trig-
gers a secondary flashgun when it detects
the flash of light from the main gun.

Provided the camera has a built-in flash
unit, flash slaves enable any number of

An inexpensive thyristor or triac could
handle the high voltages, and the switching
action provided by one of these devices
was all that was needed in this application.
Unfortunately, most modern flashguns
operate with much lower trigger voltages of
around 12V to 24V, and the voltage drop
through a triac or thyristor can prevent
them from triggering these flashguns
reliably.

Another common problem is that of the
flash being triggered correctly the first
time, but not firing on subse-

cameras.

The humble flash socket cer-
tainly falls into this category. At
one time even the cheapest of
compact cameras had this feature,
but it seems to have disappeared
in favour of an integral flashgun.
It is actually quite a rarity on
modern SLR cameras, although
most sport a “‘hot shoe’ that can
be connected to a standard flash

. L +
C1 3
lead via an adapter. Most digital ol —]

cameras seem to be styled on 35
millimetre and APS compact
cameras, and have a built-in flash-
gun and no flash socket.

SECONDS our

For most users this lack of an

quent attempts. The unit can be

oo
st

made to work again by switching
it off, waiting a few seconds, and
then turning it back on. However,
the flash only triggers once and
then refuses to co-operate again!

The significant current that
flows once the flash has been
triggered causes this odd behav-
iour. Unlike a transistor, a triac
or thyristor remains switched on
until the current flow falls to a
low level.

With older flashguns there is a
high current flow during trigger-
ing, followed by a negligible cur-

rent flow thereafter, causing the
device to switch

external flash connector is proba-
bly of little consequence, but it is a
major drawback for anyone wish-
ing to go beyond simple “point and shoot”
flash photography. The problem with a sin-
gle flashgun is that it tends to produce a
single shadow that is very strong and over-
obvious. A balance of flash light and natur-
al light generally gives better results, but is
only possible if there is sufficient natural
light and the camera can handle this type of
lighting.

A more practical solution is to use a sec-
ond flashgun, well separated from the main
flashgun, to provide some fill-in lighting.
Ideally the second gun should be a type that
has variable output power so that the fill-in
light can be balanced properly with the
main light. However, even the cheapest of
flashguns is good enough to provide a bit of
fill-in lighting.

If a camera lacks a flash socket but does
have a built-in flashgun, it is actually possi-
ble to use a second gun. In fact several
additional guns can be used, but with more
flashguns it obviously becomes more diffi-
cult to get the required lighting effect and
the correct exposure.
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Fig.1. Complete circuit diagram for the Flash Slave.

extra flashguns to be used without the need
for any form of external flash connections
on the camera. Even if you use a camera
that has a standard flash socket, it can stil}
be advantageous to use flash slave units.
Multi-flash photography using connect-
ing cables is slightly risky because there are
inevitably long trailing cables that are
easily tripped over. Apart from the per-
sonal safety aspect, with such a set
up it is very easy to do a lot of
expensive damage to the equip-
ment.

CIRCUIT
OPERATION

The full circuit diagram for the
Flash Slave appears in Fig.1. For
many years flash slave units used
a triac or a thyristor as the
switching device at the output. A
device of either type was a good
choice in the days when flashguns
had high voltage trigger circuits that
operated at around 150V to 180V.

off. With low
voltage
trigger

Finished
unit
showing
the “light
window"” and
extension lead
socket.
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circuits the current flow is high enough to
hold the triac or thyristor switched on. This
usually stops the gun from operating,
rather than causing it to fire each time an
adequate charge is reached.

TRANSISTOR
SWITCHING

Modem flash slave units use an ordinary
transistor as the switching element. When
driven with a suitably strong base (b) cur-
rent a transistor will reliably trigger virtu-
ally any flashgun, ancient or modern. Once
the pulse of light from the main gun has
ceased, the base current to the transistor
ends and the device switches off. This
ensures that the flashgun can recycle prop-
erly, even if it is a type that has a low volt-
age trigger circuit.

This is not a problem if the camera
gives a degree of manual control, since
the user can set a shutter speed that is
long enough to embrace the second flash.
It is a potential problem if the camera
automatically sets the minimum accept-
able shutter speed for flash operation
when the built-in flash unit is used. With
the leaf shutters used in most compact
cameras the highest shutter speed for
flash can be less than two-milliseconds
(1/500th second).

In order to ensure that the slave reacts
quickly enough it is important to use a fast
photocell, and in practice this means using
either a phototransistor or a photodiode.
Cadmium sulphide photo-resistors and
photo-Darlington devices are not fast
enough.

The two halves of the completed Flash Slave case showing positioning of the circuit

board and mounting of the On/Off switch.

Of course, the transistor musf be a high
voltage type if the slave unit is to be used
to trigger a flashgun that has a high voltage
trigger circuit. The switching transistor in
this circuit is TR3, and the specified com-
ponent has a collector-to-emitter voltage
rating of 300V, which is comfortably high-
er than the maximum voltage it is likely to
receive. It also has a high peak collector (¢)
current rating of SA, which is substantially
higher than its likely operating current in
this application.

Other transistors having a similarly high
voltage and current ratings should work
equally well in this design, such as the
2N3440 (which has a TO39 encapsulation
and not an E-Line type). Lower voltage
types should only be used if the unit will be
used exclusively to control guns having
low voltage trigger circuits.

RESPONSE TIME

It is important that the slave unit has a
very short response time. If there is fast sub-
ject movement, a gap of even a few millisec-
onds between the two flashes could produce
a noticeable double-image effect. Another
problem is that of the shutter closing before
the second flash has a chance to fire.

A phototransistor (TR1) is used in this
design, but a photodiode can be used if pre-

ferred. Under dark conditions a phototran-

sistor operates much like any other
transistor, and with no base current applied
only minute leakage currents flow in the
collector-emitter circuit.

When a phototransistor is subject to
light the leakage currents
become much larger. The
higher the light level the
greater the leakage current
that flows. Under standby
conditions the leakage
current through phototran-
sistor TR1 is inadequate to
bias the pnp transistor
TR2 into conduction, but
TR2 is switched on during
the brief pulse of current
from the primary flash-
gun. It in tum supplies a
strong base current to tran-
sistor TR3, which con-
ducts heavily and triggers
the secondary flashgun.
Note that the flashgun
must be connected to
TR3 with the polarity

¥ 2o de e
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COMPONENTS

Resistors See
R1 10k
R2 100Q @D{]@P
R3 47Q
All 0-25W 5% carbon film
Cagacitors
1 47u radial elect. 25V
C2,C3 330p ceramic plate
(2 off)
Semiconductors
TR1 BPX25 silicon npn
phototransistof (see
text) . -
TR2 BC327 pnp, medium
power, transistor
TR3 ZTX857 (or 2N3440) npn,
high voltage, transistor
Miscellaneous
SK1 flash socket (see text)
B1 9V (PP3 size) battery
S1 s.p.s.t. min toggle switch

Small plastic case, 100mm x 60mm x
23mm approx.; 0-1in. strippboard, 16
holes by 13 strips; battery connector;
multistrand connecting wire; solder pins;

| £14

excluding batts.

Approx. Cost

Guidance Only

shown in Fig.1 in order to obtain reliable
triggering.

Resistors R2 and R3 respectively limit
the collector currents of TR1 and TR2 to
safe levels, and capacitors C2 and C3
slightly improve the response time of the
circuit. A BPX25 is specified for TRI, but
on trying several silicon npn phototransis-
tor in the circuit they all provided satisfac-
tory results.

For the fastest response time a photo-
diode should be used in place of TRI.
Connect the anode (a) and cathode (k) ter-
minals in place of TR1’s emitter (¢) and
collector (c) respectively.

The sensitivity of a photodiode is much
less than that of a phototransistor, but omit-
ting resistor R1 will largely compensate for
this. Any general-purpose photodiode
should be suitable, but infra-red types do
not seem to work well in this application.
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solder pins to the board
at the points where
connections will be
made to the in-line
socket SK1, switch S1.
and the battery.

CASING UP

Virtually any small
plastic box should be

TO BATTERY BY

adequate to accommo-
date this small project.
The prototype is
p— housed in a case that

measures about
100mm x 60mm x
23mm, and this is
slightly larger than the
bare minimum.

The circuit board is
mounted on the rear
panel of the case, well
towards one end so that
there is sufficient space
for the battery at the
other end. On/Off
switch S1 is mounted
at any convenient posi-
tion on the front panel.

Fig.2. Flash Slave component layout and interwiring.

The current consumption of the circuit
under standby conditions is only the leak-
age current through phototransistor TRI,
which is normally less than 50uA. A PP3
size battery is therefore adequate to power
the unit, and should provide more than
1000 hours of operation.

CONSTRUCTION

The Flash Slave circuit is built up on a
small piece of stripboard having 16 holes
by 13 copper strips. The topside component
layout, together with the underside details,
is shown in Fig.2. Only two breaks in the
copper strips are needed.

Unless you have a suitable off-cut, com-
mence construction by cutting a standard
piece of stripboard down to size using a
hacksaw and then drilling the two 3-3mm
dia. mounting holes. These will accept
either 6BA or metric M3 mounting bolts.

Plastic stand-offs are not a good choice
for use with stripboard because most types
do not provide a secure mounting when
used with this type of board. The two
breaks in the strips can be made using the
special tool, or a twist drill bit of about
Smm in diameter will do the job well.

Although there are few components to
deal with, there is not much space for them
on the circuit board. Everything should still
fit into place without too much difficulty
provided miniature components are used.
In particular, C2 and C3 must be ceramic
plate capacitors or some other miniature
ceramic type. It is unlikely that other types
such as polystyrene capacitors will fit suc-
cessfully into this layout.

Transistor TR3, used in the prototype,
has an unusual encapsulation know as an E-
Line case. At first glance it looks symmet-
rical, but if you look at it closely it becomes
apparent that one side is flat and the other
has slightly rounded comers. The type
number is on the side that has the rounded
comers, and this side faces towards capaci-
tor C3, see Fig.2 and photographs. Fit
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A “window™ for
photocell TR is need-
ed in the front panel,
and there are two ways
of tackling this. The method used on the pro-
totype is to drill a hole of about Smm dia. in
the front panel, directly in front of TRI.
With the leads of TR1 left quite long this
brings it into the hole when the two halves of
the case are fitted together.

The alternative, and slightly easier
method, is to crop the leads of TR1 quite
short, and to make a much larger *“win-
dow” in the front panel. Some clear plastic
should be glued over the rear of the “win-
dow’ to keep dust out of the case.

FLASH CONNECTOR

The miniature coaxial connectors used for
flashguns seem to be impossible to obtain
these days, but flash extension leads can be
obtained from photographic shops at reason-
able prices. Cut the socket from the extension
lead, together with about 150mm to 250mm
of cable. Incidentally, the in-line version_of
the socket fitted to flash extension leads is
actually the one that looks like a plug.

Drill a hole of about 4mm dia. in the case
for the lead, thread it through the hole, pre-
pare the end of the cable, and then connect the
two wires to the circuit board. The unit will
not work properly unless the flash lead is con-
nected with the polarity
indicated in Fig.2. ' \

Ideally a voltmeter
should be used to check
the polarity of the poten-
tial on this lead, but trial
and error can be used if
necessary. It is very
unlikely that connecting
the flash lead with the
wrong polarity will dam-
age anything. Most flash
leads have black and white
insulation on the leads,
and the black lead is usual- g t
ly the negative (-) lead. l '

To complete the unit,

v

L &1

LU & -

battery clip lead and the lead from switch
S1 to the circuit board. The red (+) lead
from the battery clip goes to the switch, see
Fig.2. After a final check through the unit is
now ready for testing.

IN USE

When initially testing the unit it is best to
try it at almost point blank range. If all is
well try it at longer ranges, but switch off
immediately and recheck the wiring if it
fails to trigger the flashgun properly. Avoid
aiming photocell TR1 towards strong light
sources as this could result in the unit being
held in the triggered state. This will prevent
it from working and will greatly reduce the
life of the battery.

The maximum range depends on the power
of the primary flashgun and the precise char-
acteristics of the photocell used for TR1, but it
should be several metres or more. Raising the
value of resistor R1 will increase the sensitiv-
ity of the unit, but this also increases the pos-
sibility of a strong ambient light level holding
the unit in the triggered state.

When used indoors it is not normally
necessary to aim the photocell at the pri-
mary flashgun, because light reflected from
the walls, ceiling, etc. is usually sufficient
to trigger the unit. When used in a large
building or out of doors there will be less
reflected light and it will then be necessary
to aim it at the master flash unit in order to
obtain reliable triggering.

The easy way of handling this is to fix
the slave on one side of the secondary
flashgun or on a separate lighting stand
using something like Bostik Blu-Tack. The
Blu-Tack provides a sort of universal joint
that makes it easy to aim the flashgun in
practically any desired direction.

Bear in mind that the light from the sec-
ondary flashgun will increase the exposure
slightly. Provided the light from the sec-
ondary gun is relatively weak it will not
alter the exposure sufficiently to give any
major problems, even when using trans-
parency film. The exposure latitude of print
films is such that even an extra stop or so of
exposure from the secondary flashgun
should still achieve good results.

If you wish to check that the unit is
responding quickly enough, the only sure
test is to take some test shots. If you take a
photograph of the slave flashgun and it
comes out properly, the slave is not acting
quickly enough and a longer shutter speed
must be used. If you get what looks like a
photograph of an explosion (below), the
slave flashgun is being triggered fast
enough.

hY

Test shot result showing “light burst” produced by pointing

connect the black (-) the “master” directly at the “slave”.
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'World Radio History/|



A roundup of the latest Everyday
News from the world of

electronics

WATERMARKING MUSIC

Barry Fox re
new method to

HE music and electronics industries

have agreed on the technology they
will use to bury a watermark in music
recordings to control unauthorised copy-
ing from the Internet. The Secure Digital
Music Initiative, a committee of 120 hard-
ware and software companies, has chosen
MusiCode from Aris Technologies of
Cambridge, Massachussetts, USA.

The SDMI was formed when record
industry trade body the Recording
Industry Association of America failed in
its legal bid to block sales of Diamond
Multimedia’s Rio, the pager-sized solid
state recorder that uses MP3 compression
technology to download and replay music
from the Internet.

Watermarked Source

SDMI agreed that music will be water-
marked at the recording studio with digi-
tal code which identifies the copyright
owner and tells how the music is intended
to be sold, for instance on a CD. An
“SDMI-compliant™ Internet music player
will search for any watermark which
reveals that a recording is an unauthorised
copy from the Internet, and refuse to play
it. Laws will be tightened to stop people
modifying players so that they ignore
“don’t play me” marks.

The SDMI wanted a mark which can
survive to-and-fro conversion between the
analogue and digital domains and resist
hackers who try and wash it out, while not
degrading the sound. 4C Entity, a consor-
tium of IBM, Intel, Matsushita
(Panasonic) and Toshiba, took on the job
of testing 11 different proposals.

Some spread a thin layer of modulated
noise under the audio; others suck notch-
es from the music and add modulated
noise to the gaps. MusiCode works in a
completely different way.

Coded Symbols

The encoder in the recording studio
holds a library of symbols, digitally coded
letters of the alphabet and numbers, which
are represented by pre-determined pat-
terns of a musical waveform. These can be
peaks within a limited range of heights,
which occur within a fixed period of time.
The encoder analyses the music, looking
for patterns that are similar to the library
patterns. When a close match is found for
a symbol that is to be buried in the music,
the encoder modifies the music peaks so
that they exactly match the library sym-
bol.

A decoder in the player holds a library
of symbol representations like those in the
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encoder. When it finds a matching patten
in the music it triggers the appropriate
symbol. Together the symbols build up a
copyright message.

The symbol data rate varies depending
on the music content, but is typically
around 100 bits per second. So it takes a
few seconds for the decoder to recognise
all the symbols needed for a copyright
message or copy-control signal.

Golden Ear Tests

Aris claims that although the music
waveform is slightly altered to convey the
symbols, there is no noticeable effect on
the sound, even when it comes from a
super hi-fi source such as a DVD-Audio
player, with frequency range of 100kHz
and dynamic volume range of 140dB.

Audio enthusiasts have always been
wary of anything that alters the sound but
Aris says the tests done by 4C prove the
system works. 4C built on the so-called
Muse tests of CD watermarking which
were carried out in Europe with EU fund-
ing by the music industry’s trade body the
International ~ Federation  of  the
Phonographic Industry. All the major
record companies played music in their
studios to panels of “golden ear” audio
experts listening to marked and unmarked

orts on the arrival of a
prevent unauthorised
music copying.

music without knowing which was which.
Paul Jessop, the IFPI's Technical
Director, organised the European tests has
confidence in the SDMI’s findings.
“I am delighted” he says “that we have
found a technology that independent lis-
tening tests have shown to be inaudible”.

Scepticism May Remain

The SDMI, like the IFPI, refuses to
name any of the “internationally recog-
nised golden ears” which it claims were
satisfied. Paul Jessop says he knows what
this means. Audio enthusiasts will refuse
to believe that any mark can be inaudible
and be sure they can hear degradation
even when there is none.

Renowned US mastering and recording
engineer Bob Ludwig had previoulsly
warned that although watermarking might
be inaudible on lo-fi Internet music, its
effect on super hi-fi DVD-Audio would be
noticeable. He said he was wary of any
reassurances from the RIAA, which had
argued in the 1980s that the Copycode
notch system was inaudible.

Ludwig now says “my fervent hope is
that digital signal processing has
improved to the point where watermark-
ing can be totally inaudible under all rea-
sonable circumstances”.

LIFE, THE UNIVERSE AND THE UK

THE British National Space Centre has announced that the search in the UK for life in the
Universe is on! Astrobiology — a new science to search for life across the Universe — was
launched in mid-December ‘99 and the excellence of UK scientists puts us in a strong world
position.

Dr Don Cowan, Chair of the panel of experts which spent last year investigating work cur-
rently underway in the UK, recently made the following statement:

“This is a really exciting time in Astrobiology. In our investigation we found many British sci-
entists who were Astrobiologists without knowing it; biologists were studying how life survives
in the harsh environment of Antarctica, astronomers were developing new missions to find
new planets, chemists were developing new techniques to identify biochemical markers,
geologists were studying the way life transforms the properties of our planet.

“Brought together they make a powerful force in Astrobiology which will enable us to find
out still more about where we come from and what other life might exist or have existed in
the universe.

In a separate statement, Science Minister Lord Sainsbury has announced that the UK is to
invest £1.4m in the experimental and research opportunities offered by the European Space
Agency's EMIR-2 programme. The funding includes £15m investment in the UK small satel-
lite sector, helping transfer the UK's world-leading capability in small satellites from the aca-
demic into scientific and commercial markets.

Furthermore, Surrey Space Centre, run by the University of Surrey at Guildford, tell us that
NASA has once again selected Surrey Satellite Technology Ltd (SSTL) as the only non-US
supplier for its Rapid Spacecraft Acquisition contracts over the next five years.

Under the contract, SSTL will supply its tlight-proven off-the-shelt mini-satellite platform for
space and science technology missions to all of NASA's centres and other US Government
agencies.

SSTls first mini-satellite, UoSAT-12 was launched in early ‘99 and their sixteenth,
Clementine, was launched in December ‘99.

All-in-all it seems an excellent start to the new millennium for the UK's involvement with
Space. Surf www.sstl.co.uk.
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QX3 INTELPLAY MICROSCOPE

MATTEL, the world’s best known toy maker
responsible for favourites such as the Barbie
doli, has teamed up with Intel to produce a range
of toys to complement the personal computer.
Aimed at the six year-plus market, the marvel-
lous Intelplay QX3 microscope is a Universal
Serial Bus (USB) compatible device that allows
colour images to be captured on a Pentium PC
at several magnification factors, from x10 to
x200. This allows youngsters to explore the fas-
cinating world of microscopy and see images live
on-screen.

Magnification factors refer approximately to the
size of the image when viewed on a 15in com-
puter monitor, say Mattel: this would, for exam-
ple, enable a 1mm mustard seed to become a
wonderful 20cm knobbly spheroid on a 18in
monitor. The microscope resolution is 512 x 384
pixels, which is more than adequate for most
investigations.

The excellent Windows software, replete with
brilliant and fun sound effects, permits live view-
ing of the object (the frame delay depends on the
throughput performance of the PC — it can
appear virtually real-time on a 350MHz desktop). Still-capture and time-lapse movies can
also be produced, perhaps to illustrate the growth of a mung bean or the movement of
star-struck creepy crawlies. Slide-shows of microscopic montages, accompanied by
some great sound tracks, can easily be put together by budding young boffins. Images
can be printed or exported as bitmaps, and there is a great paint package included which
allows pictures to be suitably enhanced.

The microscope has colourful chunky controls to allow youngsters to control the mag-
nification and focus, and a push-button aliows still images to be captured on disk for
future reference. The QX3 incorporates two filament light sources (above or backlit)
which are selectable through the software. The microscope unit can be detached from its
stand to allow free-standing use, and the USB lead is approximately three metres long
for this purpose.

It is completely powered through the USB connection and requires no extra mains
adaptor or batteries. This also means that it could be used as a stand-alone device with
a USB-enabled laptop computer, perhaps for junior field studies.

A complete kit is supplied by Mattel, including an Activity Book, sample slides and con-
tainment capsules. Everything is safely moulded in plastic of a high quality, with no glass
parts or sharp edges being present.

Although it was launched towards the end of 1999 in the USA, our reviewer managed
to obtain one of the first in Europe earlier this year, and had great fun exploring various
natural objects, such as seeds, shrimps, sugar crystals and the anatomy of honey bees.
Surface-mount electronic devices found their way under the lens too, and some reason-
able photos captured of SMD chips and close-ups of soldering.

The QX3 is a fantastically creative educational gadget — much more than a toy — and
is bound to be a big success with children, parents and teachers. Expect a UK launch in
late Summer 2000, at a price of approximately £90.

Alan Winstanley

Guiding Inventors

A step-by-step guide to help inventors
make an informed choice about using
invention promotion companies has
recently been published on the Internet
by Lord Sainsbury, DTI (Department of
Trade and Industry) Minister with
responsibility for science and innova-
tion. The guide is intended to help
inventors get the most out of promotion
services and provides advice on finding
sources of free or low cost information.

Said Lord Sainsbury. "I do not want
creative individuals to become unsus-
pecting victims of unscrupulous firms. |
am confident that the ecasy-to-follow
steps will help inventors avoid making
costly mistakes™.

The DTI factsheet can be accessed at
www.innovation.gov.uk. Another use-
ful Web address is that of the Patent
Office, at www.patent.gov.uk. The
DTI's phone number is 0171 215 5000.

EMF Facts

THERE has been a lot of publicity for
the topic of EMF (electromagnetic
fields). much of it having a negatively-
biased approach. We have been advised
that the new Safety Test Solutions web
site,  www.safety-test-solutions.de,
offers a wide range of information "on
this topic. It tells you about the charac-
teristics of EMF, where they occur and
their effects. It also explains technical

terms.
The website information is available
in  English, French, German and

Spanish, on a wide variety of subject
areas. "On our new website, every visi-
tor will quickly find the information
they need. no matter whether they are
getting involved with electromagnetic
fields for the first time, or if they are an
EMF expert looking for detailed infor-
mation”, stated Hans J. Forster.
Executive Director of Safety Test
Solutions.

TITANIC RECEIVER DISCOVERED

AUNIQUE and valuable Edwardian
crystal receiver, made in England in
1910, has recently been unearthed by a
Midlands antique dealer, and has been
acquired for a major private wireless col-
lection in this country.

Early radios of this period are rare
enough, but what makes this particular
set especially unique is that its maker, Mr
George Leadbetter (a machine turner and
clock repairer then living in Ledbury,
Worcestershire), while listening-in on the
set’s earphone on the morning of Monday
15th April 1912, suddenly tuned into the
sinking Titanic’'s CQD/SOS Morse dis-
tress signals.

Unfortunately, having run round to the
local police station to tell the sergeant
what he had heard, he was turned away,
none of the police officers on duty believ-
ing what he had to say!

It would be difficult to know what help
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Mr Leadbetters news could have been
had he been believed (the Titanic was
some 3,000 miles away across the other
side of the Atlantic), but help was nearby
and the distress signals were picked up by
ships close at hand. resulting in the rescue
of over 700 passengers and crew.

Such a pivotal role did wireless play in
saving many hundreds of lives on board
the stricken ship that its value was dra-
matically demonstrated and acknowl-
edged around the world.

This beautiful engineer-made radio,
measuring some 24in x 14in x 9in (60cm
x 35mm x 7cm) and weighing 42lb
(18kgs). is the only surviving radio
receiver documented as having heard the
distress cries from the Titanic — a fantas-
tic relic from this most tamous of historic
disasters. A photo of the receiver is
shown in this month's Technology
Timelines feature.

The receiver will be on show in pride of
place at the next National Vintage
Communications Fair which will be held
at the NEC in Birmingham on Sunday
30th April 2000.

Other exhibition items on show at the
fair will be a comprehensive collection of
WWIl spy radio transmitters and
receivers, a Horophone time-signal
receiver (another unique Edwardian
radio), and a display depicting the history
of recorded sound.

For more information contact The
National Vintage Communications Fair.
Spice House. 13 Belmont Road, Exeter.
Devon EX1 2HF. Tel: 01392 411565. E-
mail:sunpress@eurobell.co.uk.Web:www
.angelfire.com/tx/sunpress/index.html.

(If you are interested in vintage radio,
why not take out a subscription to our sis-
ter magazine, Radio Bygones? For details
see page 284.)
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418MHz Band
To Go

THE Radiocommunications Agency has
announced a forthcoming change in the
use of the 417.9 to 418.1MHz band,
known as the 418MHz band, which is
currently allocated for use by Short
Range Devices (SRDs). We have pub-
lished many projects which use this fre-
quency, including one in this issue, and
have more in the pipeline. From 31
December 2007, this band will be reas-
signed for use by terrestrial trunked radio
(TETRA). Short-range devices are cur-
rently allowed to operate on the 418MHz
band on a licence-exempt basis and with-
out protection from interference from
licensed radio services.

SRD equipment certified under the
Radio and Telecommunications Terminal
Equipment (R&TTE) Directive before 31
December 2002 may continue to be sold
and used in the UK until 31 December
2007. After this date, SRD equipment
using the 418MHz band may no longer be
sold for use in the UK, but equipment
already in use may continue to operate
within the band, provided that it does not
cause interference to the TETRA
network.

The Agency states that it recognises the
very real concems of the low-power radio
community in response to this change.
Details of alternative European harmonised
frequencies for SRDs are available in the
Agency’s SRD information sheet RA114,
available on the RA web site:
www.radio.gov.uk/document/rall4/
rall4.htm, or from the RA library, tel:
0207 211 0502/0505.

The postal address of the Radio com-
munications Agency is: New King's
Beam House, 22 Upper Ground, London
SE1 9SA.

Future PIC

BROWSING the Web recently revealed
that Mierochip have another new PIC
microcontroller series in preparation —
the PIC18Cxxx. It appears to be worth
keeping track of its progress.

According to the manufacturers, the
evolutionary PIC18Cxxx architecture
will allow existing PIC users to “'seem-
lessly migrate their designs to higher
integration while maintaining their code
investment”. In other words, code rou-
tines you have already developed (for
PIC16C5x 12-bit, 12Cxxx 14-bit,
16Cxxx 14-bit and 17Cxxx 16-bit) can
be transferred to the new series without
rewriting them.

The PIC18Cxxx architecture has two
million bytes of program memory
address space, 4K bytes of data memory,
and 10 MIPS (million instructions per
second) performance. Multiply and
divide commands are expected to be
included (hooray!). This PIC series uses
16-bit instructions and 8-bit ALU archi-
tecture.

We shall keep track of the PICI8's
progress — as can you, via web site
www.microchip.com.

PIC EXPERIMENTING
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BRUNNING Software have announced the third release in their “Experimenting with.....
series. The latest package “Experimenting with PIC Microcontrollers™ concentrates on
the PIC16F84 and PIC16C711 and consists of a book, a programmer/experimental
module and an integrated suite of programs to run on a PC.

The book is the heart of the system with details of 22 experiments and two complete
projects. The software, a text editor, assembler, disassembler simulator and program-
ming software, has been specially written to complement the book. lts entire operation
centres around the text editor. As the text is typed in the assembler tests each line so
that errors are immediately highlighted.

When the typing is done the simulator can be used to single step or run the program.
Boxes pop up showing the contents of registers and the result of any text written to a
standard 2-line by 16-character display. When the program works correctly plug the pro-
grammer/experimental module onto the end of your printer lead and test it using a real
live PIC.

All operations work directly from the assembler text in the editor, and the experiments
are all performed using the programmer/experimental module which is already wired
with l.e.d.s, push-buttons and an alphanumeric liquid crystal display.

Flashing l.e.d.s, text display, real time clock, period timer, beeps and music, including
a rendition of Beethoven's Fir Elise! Then there are two projects to work through; build-
ing a sinewave generator covering 0.2Hz to 20kHz in five ranges, and investigating
measurement of the power taken by domestic appliances. The system assumes no prior
programming or electronic knowledge and is suitable for absolute beginners and
experienced programmers.

The book is £24.00. The programmer/experimental board with the software suite is
£64. Contact: Brunning Software, 138 The Street, Little Clacton, Clacton-on-Sea, Essex,

CO16 9LS. Tel: 01255-862308.

B.A.E.C.

IT'S good to see from the British
Amateur Electronics Club (B.A.E.C.)
that EPE readers are periodically fol-
lowing our suggestion that the club is
well worthwhile joining. The latest
newsletter shows that overseas readers
are joining, as well as those living in the

The B.A.E.C. is open to anyone who
is interested in electronics. It operates
on a self-help basis. Club members
write articles for the Newsletter on the
basis of their own knowledge or experi-
ence. The Newsletter is published quar-
terly and Membership costs £8 per year
(UK).

If you wish to join the Club, contact
the Hon Secretary, Martyn Moses, 5 The
Paddocks, Aberaman, Aberdare, Mid
Glam CF44 6YU. Tel: 01685 879025. E-
mail: MPMOSES@compuserve.com.
Mention EPE as your source of info.
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Vann Draper

Moves

REGULAR advertiser Vann Draper
Electronics has moved to new larger
premises — into a Grade II listed build-
ing, built in the 1800s and set in three
acres of grounds. The new site offers
extensive office and warehouse space,
with visitor car parking adjacent to the
main building.

The new contact details are: Vann
Draper Electronics Ltd., Stenson House,
Stenson, Derby DE73 IHL. Tel: 01283
704706. Fax: 01283 704707.

E-mail: sales@ vanndraper.co.uk.

Web: www.vanndraper.co.uk.

Free plugs

ADVERTISERS, you could have your
new products plugged here - send us

details!
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iE paperless office is something that

has been long talked about but has
never happened. Rather than reducing the
amount of paper that is produced, comput-
ers and computer technology appear to
have had exactly the opposite effect, caus-
ing paper to be used in vastly greater quan-
tities than before the computer revolution.

Using computers it is far easier to pro-
duce enormous quantities of paper.
Multiple copies of a document can easily
be printed out. Also looking at a document
on screen is never there same as reading a
hard copy. Proof checking and even look-
ing at the document or picture to see
whether it is right can all be done more
easily when a hard copy is to hand.

There have been many attempts to intro-
duce the paperless office. New facilities
like E-mail have been introduced and have
helped in many ways, but initiatives like
these often just seem to increase the
amount of traffic travelling to and fro with-
out reducing the actual amount of paper
produced.

Many companies would like to reduce
the amount of paper that is produced.
Apart from important factors like green
issues, paper documents and drawings are
costly and take space to store. If they could
be stored electronically and the impetus to
print things onto a hard copy could be
reduced then the paperless office might
have a chance.

In an attempt to overcome this problem a
new idea know as electronic ink is being
developed. A new company named
ImmediaTM is developing a thin light
weight display. Its format is such that it can
almost be considered as paper on which
messages can be displayed and changed
electronically.

This gives an enormous scope for new
methods of displaying information. Not
only can it be used for emulating paper, but
it can also be used in many other ways for
displays on a variety of surfaces, as the
technology does not have the limitations of
cathode ray or liquid crystal technology
where rigid constructions are needed.

The idea involves the use of two new and
developing technologies. The first is the
electronic ink itself and the second is the
carbon based organic transistors that are
being developed by Lucent Technology's
Bell Laboratories.

The ink consists of millions of minute
spheres. These are the key to the new tech-
nology, containing a dark dye and very
small particles of titanium oxide suspend-
ed in a light oil. The titanium oxide pig-
ments are white in colour and carry a
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/an Poole reports that the deveiopoment of electronic
ink may indeed help to achieve that elusive dream, the

paper-less office.

negative charge. Accordingly under the
influence of an electric field the oxide par-
ticles will either move to the back or front
of the sphere. With the oxide particles at
the back of the sphere, the dye is seen. and
the area appears dark. but when the oxide
particles are at the front of the sphere. the
area appears white. In view of the size of
the microcapsules, the definition of the
display is governed by the control of the
electric charge.

One of the advantages of paper is that it
offers a very high degree of contrast pro-
viding a true black on white image. rather
than the grey on grey provided by a liquid
crystal display. A further advantage is that
the electronic ink gives a very wide angle
of view. This is one of the main disadvan-
tages of liquid crystal displays.
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Fig.1. Operation of electronic ink.

Running from supplies between 10 and
100 volts, the displays consume very little
power, as they operate by the attraction of
charges and do not require current to flow.
This will be of particular interest to devel-
opers of battery powered equipment. It is
also found that once the control is removed
the pattern remains in place, providing a
non-volatile display — a facet that could be
widely used to advantage.

Fexibie Transistors

The charge required to control the ink
capsules can be applied through transis-
tors. However to enable the d