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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 CHARGER rortheabove battenes, charges
2 at once, charge level indicator circuitry, 6 hour charge. £10 ref CYC8

A new range of 12v to 240v INVERTERS
{V400S (400 watt) £89,1VB00S (800 watt) £159.IV1200S
(1200 watt) £219

ECG MACHINES?/6v 10AH BATTS/24V 8A TX Ex
government ECG machines! Measures 390X320X120mm, on the
front are controls for scan speed, scan delay, scan mode fcads of
connections on the rear inciuding video out etc. On the front panel are
two DIN sockets for connecting the body sensors to Sensors not
included, inside 2 x 6v 10AH lead acid batts ( not in good condition),
pcb's and aBA? 24vtorroidial transformer (mains in) sold as seen, may
have one or two broken knobs etc due to poor storage. £15.99 ref VP2

SODIUM LAMP SYSTEMS £75.70 cComplete system
with 250w or 400 watt SON-T Agro bulb, reflector with bulb
hoider and remote baliast and starter{uncased) all you need is
wire, 250W system ref SLS1, 400W system SLS2,
PC SUPPORT HANDBOOK The uttimate technicat
guldn to building and mamhlnlng PC's, Over 460 A4 pages
d with ata and Just £10 ref PCBK. If
you want 4 coplns lor £33 ref PCBK2. Also available is a CD
with d to use with the book £5 ref

g prog!

PCBK1

|
|

D SIZE NICADS Tagged. 1200mA. 1.2v pack of 4 for €6 ref |

CYCS or as a pack of 24 for £22 ref CYC10

D SIZE SEALED LEAD ACID BATTERIES

2v 2 5ah rechargeable sealed lead acid battery made by Cyclon
60x45mm (standard D size} supplied as a pack of 12 or 20 gving you
options for battery configerations eg 12v at Sah, 24v at 2 5ah, 6v at
10ah. These battenes are particularly useful in that you can arrange
them in your project to optimise space etc (eg boat ballast etc) Pack of
12 £10 ref CYC4, pack of 20 £16 ref CYC5
HYDROPONICS DOYOU GROW YOUR OWN>
We have a full colour hydroponics catalogue available containing
nutnents, pumps, fittings, enviromental control, light fittings, plants, test
equipment etc Ring for your free copy.

PC COMBINED UPS AND PSU The unit has a total
power of 202 watts. mother board cc d 12 pertp
power leads for drives etc. Inside is 3 12v 7 2aH sealed lead acid
battenes. Backup time s 8 mins at full ioad or 30 mins at hatficad Made
in the UK by Magnum, 110 or 240vacinput, +5Svat 35A, -Svat 5A, +12v
at 9A 12v at 5A outputs 170x260x220mm new and boxed £29 95
Ref PCI

ALTERNATIVE ENERGY CD, PACKED WITH HUN-
DREDS OF ALTERNATIVE ENERGY RELATED ARTICLES, PLANS
AND INFORMATION ETC £14 50 REF CD56

AERIAL PHOTOGRAPHY KIT This rocket comes with

abuilt in cameral 1t flies up to 500 feet (150 m) turns over, and takes an
aenal photograph of the ground below The rocket thenreturns wih s
filmviaits paracute. Takes 110film. Suppiied complete with everything
including 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 measunng
approx 6"x5"x2" complete with panel mounted LED inside you will find
loads of free bits, tape heads, motors, chips resistors, transistors etc.
Pack of 20 £19.95 ref MD2

TELEPHONES wstinthis weekis ahuge delivery oftelephones,
all brand new and boxed Two piece construction - Illuminated keypad,
tone or pulse (switchable), recall, redial and pause, high/low and off
ninger switch and quatity canstruction Off white colour and is supplied
with a standard international lead (same as US or modems) if you wish
tohavea BT lead supplied to convert the phones these are £1.55each
ref BTLX Phones £4.99 each ref PH2 10 off £30 ref $52

3HP MAINS MOTORS singie phase 240, brand new, 2
poie, 340x180mm, 2850 rpm, builtin automatice reset overicad pro-
tector, keyed shaft (40x16mm)}Made by Leeson. £99 each ref LEE1
BUILD YOU OWN WINDFARM FROM SCRAP

New pubtication gives step by step guideto buildingwind ger and

WAREHOUSE
CLOSING SALE

Come and vist our Sussex
warehouse, fillyou car (or van)
withloads ofgoodies atbargain
prices. We must clear this
warehouse regardiess of cost,
firstcome,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 modei
uses a solar panet with the output leads in a glass of salt
water to produce the hydrogen! Each cellis designed to be
completely taken apart, putback together andexpanded to
what ever capacity you like, (up to 10watts and 12v per
assembly. Cells cost £49 ref HFC11

PHILIPS VP406 LASERDISC PLAYERS, scart
OUTPUT, JUST PUT YOUR VIDEO DiSK IN AND PRESS PLAY,
STANDARD AUDIO AND VIDEO OUTPUTS, FULLY TESTED
AND WORKING, £24.95 REF VP406

SMOKE ALARMS wmans powered, made by the famous
Gent company, easy fit next to lightfittings , power point. PackofS£15
ref $523, pack of 12 £24 ref S524

4AH D SIZE NICADS pack of 4 £10 ref4AHPK

SENDERKIT Contains allcomponents tobuild aAN transmitter
complete with case £35 ref VSXX2

10 WATT SOLAR PANELAmorphoussmcon panel fitted
n a anodized aluminium frame Panel measures 3 by 1" with screw
terminals for easy connection 3’ x 1°solar panel £55 ref MAG4S
Unframed 4 pack (3'x1') £58.99 ref SOLX

12V SOLAR POWERED WATER PUMP perfect
for many 12v DC uses, from solar fountains to hydroponics! Small
and compact yet powerful works direct from our 10 watt solar panel
in bnght sun Max hd:i7 ft Max fiow = 8 Lpm, 1 5A Ref ACB £18 99
SOLAR ENERGY BANK KIT 50x 6"x12" 6v solar
panels(amorphous)+50 diodes £99 ref EF112
PINHOLE CAMERA MODULE WITH AUDIO!
Superb board camera with on board sound! extra smafl just 28mm
square (inciuding microphone) (deal for covert survesliance. Can be
hidden inside anything , even a x! C with 15 metre
cable, psu and tviver connnectors. £49.95 ref CC6J

SOLAR MOTORS Tiny motors which run quite happily on
voltages from3-12vdc. Works on our 6v amorphous 6" panels and
you can run them from the sunl 32mm dia 20mm thick £1 50 each
WALKIE TALKIES 1 MILE RANGE £37/PAIR REF MAGY0
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 cComprehensive plans with loads of info

propetiors. Armmed with this publication and a good local scrap yard
could make you seff sufficient in electricity! £12 ref LOT81

CHIEFTANTANK DOUBLE LASERS9WATT+3

WATT+LASER OPTICS Couidbe adaptedfor iaser listener,
long range comms etc Double beam units designed to fit in the barrel
of a tank, each unit has 2 sem conductor lasers and motor drive units
for alignement. 7 mile range, no circuit diagrams due to MOD, new price
£50,0007 us? £199. Each unit has two gallium Arsenide injection
lasers, 1 x 9 watt, 1 x 3 watt, 900nm wavelength, 28vdc, 600hz pulse
freq. The units also contain a recever to detect reflected signals from
targets. £199 ReftOT4.

MAGNETIC CREDIT CARD READERS AND
ENCODING MANUAL £8.95 Cased with flyleads, designed to
read standard credit cards! complete with control elctronics PCB and
manualcovering everything you couid want to know about whats hidden
in that magnetic strip on your card) just £9.95 ref BAR31
SOLAR POWER LAB SPECIAL 2x6'x" 6v 130mA
celis, 4LED's, wire, buzzer, switch + relay or motor. £7.99 REF SA27
SOLAR NICAD CHARGERS 4 x aA size £9.99 ref
6P476, 2 x C size £9.99 ref 6P477YOUR HOME COULD

BE SELF SUFFICENT IN ELECTRICITY
Comprehensive planswith loads of info on designing systems, panels,
control electronics etc £7 ref PV1

AUTO SUNCHARGER 155x300mm solar panei with diode
and 3 metre lead and cigar plug. 12v 2w £12.99 REF
auG1or3 STEPPER MOTORSErand new stepper motors,
4mm fixing holes with 47 14mm fixing centres, 20mm shaft, 6. 35mm
diameter, Sv/phase, 0.7 A/phase, 1 8 deg step (200step) Body 56x36mm
£14.99 ea ref STEPS, pack of 4 for £49 95 PIC based vanable
speedcontrolier kit £15 ref STEP7

g . panets, control electroncs etc £7 ref PV1
AUTO SUNCHARGER 155x300mm solar panel with diode
and 3 metre lead and cigar plug. 12v 2w. £12.99 REF AUG10P3
SOLAR POWER LAB SPECIAL 26'x" 6v 130mA
cells, 4 LED's, wire, buzzer, switch + relay or motor £7.99 REF SA27
SOLAR NICAD CHARGERS 4 x Aa size £9.99 ref
6P476, 2 x C size £9.99 ref 6P477

MINATURE TOGGLE SWITCHES Thesetop quaiity
Japanese panel mount toggle switches measure 35x13x12mm, are 2
pole changeover and wili switch 1A at 250vac. or 3 A at 125vac
Complete with mounting washers and nuts. Supplied as a box of 100
switches for £29 95 ref SWT35 or a bag of 15 for £4 99 ref SWT34
VOICE CHANGERS Hold one of these units over your

phone mouth prece an you can adjust your vorce using the controis on
the unit! Battery operated £15 ref CC3

BULL ELECTRICAL

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

[MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £4.00 P&P PLUS VAT.

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

(ACCESS VISA, SWITCH, AMERICAN EXPRESS)

I'phone orders : 01273 203500

FAX 01273 323077
Sales@bull-electrical.com
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30WATTS OF SOLARPOWER forjust£69, 4
panels each one 3'x1' and producing 8w, 13v.
PACK OF FOUR £69 ref SOLX

200 WATT INVERTERS plugs straight into your car
cigarette ighter socket and is fitted with a 13A socket so you can run
your mains operated devices from your car battery. £48.95 ref SS66
THE TRUTH MACHINE Teiis f someone is lying by micro
tremors intheir voice, battery operated, works in general conversation
and on the 'phone and TV as wellt £42 49 ref TD3

INFRA RED FILM 6" square piece of flexible infra red fitm that
wiltonly allow IR lightthrough Perfect for converting ordinary torches,
Iights, headlights etc to infra red output only using standard light bulbs
Easily cut to shape 6" square £15 ref IRF2

33 KILO LIFT MAGNETNeodymum,32mm diameter with
afxing boit on the back for easy mounting. Each magnet will it 33 kilos,
4 magnets bolted to a plate wiil lift an incredible 132 kilos! £15 ref
MAG33 Pack of 4 just £39 reg MAG33AA

HYDROGEN FUEL CELL PLANS Loads ofinformation
onhydrogen storage and production Practical plansto buid a Hydrogen
fuel cell (good workshop facilites required) £8 set ref FCP1
STIRLING ENGINE PLANS Interesting information pack
covering alt aspects of Stirling engines, pictures of home made
engines made froman aerosoican running on acandle! £12 ref STIR2
ENERGY SAVER PLUGS saves up to 15% electnicity
when usedwith fridges motors upto 2A hght bulbs, soldenngimns etc
£9 ea ref LOT71, 10 pack £69 ref LOT72

12V OPERATED SMOKE BOMBS Type 3 1sa 12v
trigger and 3 smoke cannisters, each cannuster will fill aroom in a very
short space of tmet £14.99 ref SB3 Type 2 1s 20 smaller cannisters
(sutable for mock equipment fires etc) and 1 tngger module for £29
ref SB2 Type 11s a 12v trigger and 20 large cannisters £49 ref SB1
HIPOWER ZENONVARIABLE STROBES usetul
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 (supplied) 670nm. £29 ref DEC49J
HOWTO PRODUCE 35BOTTLES OF WHISKY

FROM A SACK OF POTATOES comprehensive 270
page book covers all aspects of spint production from everyday
matenals Includes construction details of simple stills. £12 ref MS3
NEW HIGH POWER MINI BUG with arange of up to
800 metres and a 3 days use from a PP3 this is our top selling bug!
less than 1" square and a 10m voice pickup range. £28 RefLOT102
IR LAMP KIT suitable for cctv 3 ies the camera
to be used in total darkness! £6 ref EF138

INFRA RED POWERBEAM Handnheid battery powered
tamp, 4inch reflector, gives out pawerful pure infrared hght! perfect for
CCTV use, nigitsights etc. £29 ref PB1
SUPERWIDEBAND RADARDETECTOR Detects
bothradarand laser, X Kand KA bands, speed cameras, and all known
speed detection systems. 360 degree coverage, front&r
earwaveguides, 1.1"X2.7°x4.6" fits on visor or dash £149
LOPTX made by Samsung for colour TV £3 each ref SS52
LAPTOP LCD SCREENS 240x175mm, £12 ref $851
WANT TO MAKE SOME MONEY? STUCK

FOR AN IDEA? we hawe coliated 140 business manuais that
give you information on setting up different businesses, you peruse
these at your leisure using the text editor on your PC. Alsoincluded i1s
the certificate enabiing you to reproduce (and seit) the manuats as
much as you ket £14 ref EP74

HIGH POWER DC MOTORS, PERMANENT

MAGNET 12 - 24v operation, probably about 1/4 horse power,
body measures 100m x 75mm with a 60mm x Smm outpis shaft with a
machined flat on #. Fixing 1s simple using the two threaded bolts pro-
truding from the front £22 ref MOT4
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ELECTRONIC SPEED CONTROLLER KIT for
the above motor 1s £19 ref MAG17. Save £5 If you buy them both
together, 1 motor plus speed controller mp 1s £41, offer price £36 ref
MOTSA

INFRA RED REMOTE CONTROLS made for Tvs
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 LOT5A

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.bullnet.co.uk
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THE AMAZING TELEBOX IC's -TRANSISTORS - DIODES

Converts your colour monttor into a QUALITY COLOUR TV!! OBSOLETE - SHORT SUPPLY - BULK

TVSOUND & | 10,000,0Q9J§0rg\3w55x STOCK
V’DEOWNEH ALL OR OUR cB S w —
§l _ VIDEO MONITOR SPECIALS

. i . R One of the highest specification
TELEBOX altractive cased mains powered unk, wﬂal’lv'z ! . N
B:wmis_madysbm inba &dvﬁeqmirs or AV equipment o monitors you will ever see -

are fited with a wvideo or SCART input. The composite video output i i 5 il i it
G e ribdpaorarirhrasn At this price - Don’t miss it!!

nels not normally b on most ivers® (TELEBOX Mitsubishi FA34tSETKL 14" SVGA Multisync colour monitor with fine
MB). Push bution controls on the front allow recaplion of 8 fully tuneable ... 028 dot pitch tube and resoktion of 1024 x 768. A
‘oft a¥’ UHF colour telavision covers virtually all telev- vanety of nputs allows connection

sion frequencies VHF and UHF including the HYPERBAND ag used by o3 IBM PC's in CGA, EGA, VGA & SVGA
moat cable TV op video sy & PP maodes, COMMODORE (inckuding Amiga 1200),

compatibiity - even
sound - an inegral 4 watt audio ampiifier and low level Hi Fi audio output are

il oy b faceplate, td swiching and LOW TK.)JMPR

specilication. Fully guamnteed, in EXCELLENT ittle

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted wihng\l:mmaker £3950 TW & Swivel Base £475 Only £119 © wrcavaa
TELEBOX MB Multiband VHF/UHF/Ca tuner £69.95  VGA cable for 1BM PC includsed.

For overseas PAL versions state 5.5 or 6 mHz sound specification. Extomal cables for other types of computers avaitable - CALL
*For cable / hyperband signal reception Telebox MB should be con-

nected 1 a cabie type service. Shipping on all Telebox’s, code (B) Ex demo 17" 0.28 SVGA Mitsubishi Diamond Pro
State of the art PAL (UK spec) UHF TV tuner module monitors, Full multisync etc.
with composite 1V FD video & NICAM hi fi stereo sound Full 90 day guarantee. Only £199.00 (E)
outputs. Micro electronics afl on one small PCB only 73 x 160

% 52 mm enable full tuning control via a simple 3 wire link to an  Just In - Microvitec 20° VGA (800 x 600 res.) colour monitors.
IBM pc type computer. Supplied complete with simple working pro- Good SH conditlon - from £299 - CALL for Into

LA G e iy L ”zc\,’,,a,‘y’g% ogte coge (B) PHILIPS HCS35 (same style as CMBB3Q) atractively siyed 14
0 o colour monitor with hoth RGB stan composite 15.62!
See www.distel.co.uk/data_my00.htm for picture + full details Khz video inputs via SCART socket and rats phono jacks.

FLOPPY D’SK DR’VES 2%04 - 8" Integral audio power amp and speaker for all audio visual uses.
Will connect divpct to Amiga and Atarf BBC computers. ideal for all
All units {unless stated) are BRAND NEW or removed trom often :zmn colour gm::ﬂl:y@r&uamy ;;hwv:gn(;‘m:u‘v:gsn 233-'3';
brand new eguipment and are fully tested, aligned and shipped to " concealed flap controls, VCR correction button etc. Good
you with a full 90 day guarantee. Call or see our web site | 4~ sron - fulty tested - guaranteed
www.dlstel.co.uk for over 2000 unlisted drives for spares of repair. i Ccn s ae ¥ 19360 x 15%" D, Only £99.00 ©®
ety e sy E15958) PHILIPS HCS31 Unra compact & colour video monitor wih stan-
5%* Teac FO-S5GFR 1.2 (go,?gM pc’s) RF! £18.95(8) dard composite 15.625 Khz video input via SCART socket. Ideal
5%* Teac FD-55F-03-U 72“3? 40/80 (for BBC's etc) RFE  £29.95(B) for all monitaring / security applications. High quality. ex-equipment
5%* BRAND NEW Mitsubishi MF5018 360K £22.95(8) fully tested & guaranteed (possible minor screen bums). in attrac-
Table top case with htﬂgfal PSU for HH 5% Floppy / HD m_gs(ag tive square black plastic case measuring W10° x H10° x 13%* D.
8" Shugart 800/801 8" SS refurbished & tested £210.00(E) 240 V AC mains powared. Only £79.00 ()

KME 10" 15M10009 high definition colour monitors with 0.28" dot

8" Shugart 810 8* S8 HH Brand New £195.%(E)
:. m‘:ﬂ‘gsmuﬁbfm r:ét;rgls;vmgdw& fested ggw(ﬁ; pitch. Superb clarity and modern styling. .,

- . Operates from any 15.625 khz sync RGB video’
3&"5‘-“3;2(‘, 'gmagg;‘;m‘e sﬁg 2 Mb gigwa source, with RGB analog and composite sync

- - iu;;‘h as A?rai,ago&nmodow Ami ;, A::gm
P [ . I{ 13%° o ®
HARD DISK DRIVES 2%" - 14" RSy i ey ot

2%" TOSHIBA MK1002MAV 1.1Gb laptop(12.5 mm H) New £79.95 only £125 €)

2% TOSHIBA MK2101MAN 2.16 Gb laptop (12 mm H) New £89.50 20" 22" and 26" AV SPECIALS

23 TOSHIA MIKGSOOMAT 4 3o anG 52 ) NeWEI0800 iy made UK manulscure I sl st cor s,
2%" to 3%" conversion kit for PC’s, complete with connectors £14.95 teakrsMQWC'L"se MEL Shopss"‘gi‘gm"‘pc"’,hgs‘":f“:“,’ﬁ
%" FUJI FK-309-26 20mb MFM I/F RFE £59.95 o Lchoo'S, . y et
%" CONNER CP3024 20 mb IDE U/F (or squiv.) RFE £59.95 EXCELLENT little used condition with tull 90 day guarantee.

3%* CONNER CP3044 40 mb I0E IFF ior equiv.} RFE £69.00 20"...£135 22"...£155 26"....£185(n
3% QUANTUM 40S Prodri ve 42mb SCSI IF, New RFE  £49.00

We probably have the largest range of video monitors In
Europe, All sizes and types from 4" to 42" cal! for info.

DC POWER SUPPLIES

5% " MINISCRIBE 3425 20mb MFM UF {or equiv.) RFE £49.95
S5%° SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95
5%° CDC 84205-51 40mb HH MFM I/F RFE tested £69.95
5% HP 97548 850 Mb SCSI RFE tested £99.00
5%° HP C3010 2 Gbyte SCSI differential RFE tested £195.00
8" NEC D2246 85 Mb SMD interface. New £199.00
8" FUJITSU M2322K 160Mb SMD I/F RFE tested

Virtually every type of power
supply you can imagine.Over

a . 10,000 Power Supplies Ex Stock
8" FUJITSU M2392K 2 Gb SMD UF RFE tested £345.00 ,
Msny other drives In stock - Shipping on ell drives Is code (C1) Call or see our web site.

TEST EQUIPMENT & SPECIAL INTEREST ITEMS

MITS. X FA344SETKL 14" Industrial spec SVGA monitors  £245  HP6030A 0-200V DC © 17 Amps bench power supply £1950
FARNELL 0-60V DC @ 50 Amps, bench Power Supplies £995  Intel SBC 486/125C08 Enhanced Multibus (MSA) New £1150

FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy £1850  Nikon HFX-11 (Ephiphot) exposure control unit £1450
1KW 10 400 kW - 400 Hz 3 phase power sources - ex stock £POA  PHILIPS PMS518 pro. TV signal generator £1250
1BM 8230 Type 1, Token ring base unit driver £760  Motorola VME Bus Boards & Components List. SAE / CALL £POA
Wayne Kerr RA200 Audio frequency response anatyser £2500 Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
IBM 53F5501 Token Ring ICS 20 port lobe modules £750  Fujitsu M3041R 600 LPM high speed band printer £1950
1BM MAU Token ring distribution panel 8228-23-5050N £95  Fujitsu M3041D 600 LPM printer with network interface £1250
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550  Perkin Eimer 299B Infrared spectrophotometer £500
ALLGON 8360.11805-1880 MHz hybrid power combiners £250 Perkin Elmer 597 infrared spect otometer £3500
Trend DSA 274 Data Anal with G703(2M) 64 Vo £POA VG Electronics 1035 TELETEXT ing Margin Meter  £3250
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500  LightBand 60 output high spec 2u rack mount Video VOA's £495
Marconi 2022C 10KHz-1GHz RF signal generator £1550  Sekonic SD 150H 18 channel digital Hybrid chart recorder  £1995
Marconi 2030 opt 03 10KHz-1.3 GHz signal generator,New £4995 B&K 2633 Microphone pre amp £300
HP16508 Logic Analyser £3750  Taylor Hobson Tallysurt amplifier / recorder

£750
HP3781A Pattern generator & HP3782A Error Detector £POA  ADC $S5200 Carbon dioxide gas detector / monitor £1450
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts  £1800  BBC AM20/3 PPM Maeter (Ernest Tumer) + drive electronics  £75
HP6264 Rack mount variable 0-20V @ 20A metered PSU ~ £675  ANRITSU 9654A Optical DC-2.5G/b waveform monitor £5650

HPS4121A DC to 22 GHz four channel test set £POA  ANRITSU MS900181 0.6-1.7 uM optical spectrum anaiyser £POA
HP8130A opt 020 300 MHz pulse generator, GPIB etc £7900  ANRITSU ML93A optical power méter £990
HP A1, A0 B pen HPGL high s drum plotters - from £550 ANRITSU Fibre optic characteristic test set £POA
HP DRAFTMASTER 1 8 pen high speed plotter £750  R&S FTDZ Dual sound unit £650
EG+G Br  95035C P ion iock in amp £1800 R&S SBUF-E1 Vision modulator £775
View Eng. Mod 1200 computerised inspection system £POA  WILTRON 6630B 12.4 / 20GHz RF sweep generator £5750
Sony DXC-3000A High quality CCD colow TV camera £995 TEK 2445 150 MHz 4 trace oscilloscope £1250
Keithley 590 CV capacitor / voltage analyser £POA  TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955
Racal ICR40 dual 40 channel voice recorder system £3750 TEK TDS$380 400Mhz digital reattime + disk drive, FFT etc  £2900
Fiskers 45KVA 3 ph On Line UPS - New batteries £9500 TEK TDS524A S00Mhz digital realtime + colour display etc £5100
Emerson AP130 2.5KVA industrial spec.UPS £2100 HP3585A Opt 907 20Hz to 40 Mhz spectrum analyser £3950
Mann Tailly MT645 High speed fine printer £2200 PHILIPS PW1730/10 60KV XRAY generator & accessories £POA
Intel SBC 486/133SE Multibus 486 system. 8Mb Ram £945 CLAUDE LYONS 12A 240V single phase auto. volt. regs £325
Siemens K4400 64Kb to 140Mb demux anatyser £2950 CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900

Visit ourwebsite' THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

Surplus always
wanted for cash!

LD 19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!

Top qualité 19° rack cabinets made in UK by
Optima Enclosures Ltd. Units feature
designer, smoked acryhic lockable tront door,
fult height tockable half iouvered back door
and iouvered removable side panels. Fully
adjustable internal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switchad mains distribution strip make
these racks some of the mos! versatile we
have ever sold. Racks may be stacked side by side and therefore
1equire only wo side panels to stand sing or in multiple bays.

Overall dimensions are: 77%" H x 32%" D x 22° W. Order as:

OPT Rack 1 Compiete with removable side panels. £345.00 (G)

o

1EERIROTIRTRETNeIy
FROEIROIIICINT
PERCIRRIETINTRTINE.

rie
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 steel construction with removable

hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door [
is constructed of doubie walled stee! with a
‘designer style’ smoked acrytic front panet to
enable status indicators to be seen through the
panel, yet remain unaobtrusive. Internally the rack
teatures fully slotted reinforced vertical fixin
members to tske the heaviest of 19" ncg
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
utitity socket. Overall ventilation is provided by
tully louvered back door and double skinned top section
with top and side fouvres. The top panel may be removed for fitting
of integral fans to the sub plate etc. Other features include: fitted
castors and floor levelers. prepunched utility panel at fower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Royal blue. External dimensions
mm=1625H x 6350 x 603 W. ( 64" H x 25" D x 23%" W)

Sold at LESS than a third of makers price 1l

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 cancetled 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 lead plates which offer a far superior shelf & guaran-
teed 15 year service life. Fully BT & BS6290 approved. Supplied
BRAND NEW and boxed. Dimensions 200 wide, 137 high, 77 deep:
M6 boh terminals. Fulty guaranteed. Current makers price over £70

eachQur Price £35 each ) or 4 for £99 &

RELAYS - 200,000 FROM STOCK

Save ££FE's by choosinglyou'r next relay from our Massive Stocks
covering types such as Miiitary, Octal, Cradle, Hermetically Sealed,
Continental, Contactors, Time Delay, Reed, Mercury Welted, Solid
State, Printed Circuit Mounting eltc. , CALL or see our web site
www.dlstel.co.uk for more information. Many obsolete types from
stock. Save ££Ff's

Undoubtedly a miracie of modern technology & se, G
our special ing power ! A quality product fea- 4P 8
turing a fully cased COLOUR CCD camera at a 6
give away price ! Unit features full autolight sensing for 9
use in low light & high iight
pplications. A 10 mm fixed focus
wide angle lens gives excellent focus
nd resolution from close up to lon
ange. The composite video output will
connect to any composite monitor or TV

. (via SCART socket) and most video
recorders. Unit runs from 12V DC so

% ideal for security & portable applica-
tions where mains power not available.
Overall dimensions 66 mm wide x 117 deep x 43 high. Supplied
BRAND NEW & fully guaranteed with user data, 100's of applica-
tions including Security, Home Video, Web TV, Web Cams etc, etc.

Webref=Lk33 ONLY £99.00 or 2 for £180.00 (8

SOFTWARE SPECIALS

NT4 WorkStation, complete with service pack 3
and licence - OEM packaged. ONLY £89.00 (s

ENCARTA 95 - COROM, Not the latest - but at this price | £7.95
DOS 5.0 on 3%" disks with concise bouks c/w QBasic . £14.95
Windows for Workgroups 3.11+ Dos 6.22 on 3.5" disks £55.00
Wordpertect 6 tor DOS supplied on 3%" disks with manual £24.95

shipping charges for software is code B8

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

:'"E o "% %% 0 % o ALL MAIL TO LONMDOSN SHOP
H e ‘ecs ceee” o seses “ees’] Dept PE, 29/35 Osborne Rd Open Mon - Sat 9:00 - 5:30
IR UNCE SR U S S Thornton Heath Bl R shorgaane

Surrey CR7 8PD

www.di
Open Mon - Fri 9.00 - 5:30

On 68A Bus Route
ton Heath &

SR Ratl Stations.

N
Selhurst Park

Universities and Local Authorities

VISA
I

ISTELO

Visit our web site

emall = admin@distel co.uk

Thomi
-ELECTRONICS -
All prices for UK Mantand. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders acoepted horn Govemsmnent,
|

ALL T ENQUIRIES

0208 653 3333

FAX 0208 653 8888

stel.co.uk

, Schools,
- minmum account Cheques over £100 are subject to 10 working cays dearance Camriage charges {A)=£3.00, (A1)=£4.00,

€sr. | (B)=£5.50. (C)}=08.50. (C1) £12.50, (D)}=£15.00, (E}=£18.00, (F}=£20 00, (G}=CALL_ Allow approx 6 days for shpong - faster CALL. Al goods suppbed 10 our Standard Condtions

@ 28 | of Sake and uniess stated quaranteed for 90 days. ANl guaraniees on a retum to base basis. All ights reserved 1o change prces / specfications wihout paor nobice. Orders subject
veARs | to stock Oiscounts for volume. Top CASH prices paid for surplus goods. Al trademarks, tradenames etc acknowledged © Display Electronics 1999. E & OE. 0789




NEXT MONTH

EPE ICEBREAKER

Real time PIC In-Circuit Emulator, Programmer,

Debugger and Development System

Icebreaker uses the very latest features of the PIC16F877 range of h S

high performance RISK microcontrollers. These advanced chips

communicate via a PC serial port and allow code to be programmed,
. run, and debugged.

Working in a Windows environment with Microchip's MPLAB software, T
programs can be written, loaded ana tested by ‘single stepping’ or

running at full speed in their final application board.

In-Circuit Emulation means that as the programs step or run, the 1/O 2

ports on the chip respond immediately — reading and driving any
external hardware.

Commands include: Reset; Halt on external pulse; Set single
breakpoint; Examine and change registers, program, and EEPROM:
Load program from .HEX file, Single step — with display of Status bits,
W register, Program Counter, and selected ‘Watch window’ ragisters.
The development board has switches, l.e.d.s, connectors for add-on
l.c.d. and 7-segment l.e.d. displays, socket for plug top power supply,
voltage regulator, 9-pin serial connector, ‘patch areas” and space for a §
small “breadboard". [ 29
For beginners and advanced users — from simple programs such as L
those from the EPE PIC Tutoria! (code written for the PIC16F84 or

'C84 also runs on the '877), to large complicated programs using the

many special features of the PIC chips.

AUTOMATIC PARKING WARNING
TRAIN SIGNAL SYSTEM

This very simple starter project is a two-colour (red/green) signal for a An unusual system which bounces a coded
model railway. It uses a simple form of automatic operation, and if you infra-red beam off the car in order to detect
stop the train in front of the signal it automatically switches from ‘green” its position. When the preset sensed dis-

to “red" When the train is restarted the signal automatically switches to tance has been reached, a buzzer and
‘green” again. To an onlooker it appears as though the signal is chang- l.e.d.s are operated to warn the driver it's
ing colour and the train is responding to the change. In reality, the train time to stop.

and the signal are both responding to changes in the track voltage.

TECHNOLOGY TIMELINES -2
The Journey Continues

TEACH-IN 2000 PART 5
PLUS: ALL THE REGULAR FEATURES

NO ONE DOES IT Bl

m%@@?momﬂ”@g 2

AN Demand is bound to be high
| mcorroraTiNG ELECTRONICS TODAY INTERNATIONAL

MARCH ISSUE ON SALE FRIDAY, FEBRUARY 4

Everyday Practical Electronics, February 2000 83




Professional Quality Electronic

SUIBWYIBLLILANCLE

Equipment & Kits

4 ,
The ‘MILLENNIUM" is HEREIl |

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 prices
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

84 Evervday Practical Electronics, February 2000



T E L N E T

8 CAVANS WAY,
BINLEY INDUSTRIAL
ESTATE.
COVENTRY CV3 2SF
Tel: 01203 650702
Fax: 01203 650773
ELNE Mobile: 0860 400683

(Premises situated close to Eastern-by-pass in Coventry with easy access
to M1, M6, M40, M42, M45 and M69)

OSCILLOSCOPES

Beckman 9020 - 20MHz — Dua Channe
Gould OS 245A/250/255300/3000/3351/4000
Hewlett Packard 180A/180C/181A/182C
Hewlett Packard 1740A, 1741A, 17. 00MHz Duai Charmel .
Hewlett Packard 541000 — lGHz Di a

Hewiett Packard 54200A - 50MHz gil
Hewlett Packard 54201A - 300MHz I? i

Hewiett Packard 545128 — 300MHz - 1 GS/s 4-Channel .
Hewlett Packard 54501A — 100MHz - 100 Ms/s 4-Channel .
Hitachl V152F/V3028/V302F/V353F/V5508/V650F
Hitachl V650F — 60MHz Dual Channel ..... o
Hitachl V1100A — 100MHz 4-Channel
Intron 2020 ~ 20MHz Digital Slaraqe (NEW)
twatsu $85710/S85702 - 20M

Meguro — MSO 1270A - 20 MHz Dignal Storage (NEW)
Lecroy 9304 AM — 200MHz — 100 Ms/s 4-Channel ..
Lecroy 9450A — 300MHz/400 Ms/s D.5.0. 2-Channel

£2250

Philips PM 3055 — 50MHz Dual ....£450
Philips PM 3211/PM 3212/PM 3214/PM 3217/PH 3234/PN 3240/PM 3243/

PM 3244/PN 3261/PM 3262/PM 3263/P| ..from £125
Philips PM 3285A — 400MHz Dual Cham\e -.£1600

Philips PM 3335 — 50MHz/20 Ms/s D.S.0. 2-Channel

Tektronix 455 - 50MHz Dual Channel .

Tektronix 464,466 — 100MHz Analogue Sloraqe

Toktronix 465/4658 — lOOMHz Dual Channel

Tektronix 468 ~ 100MHz D.S.0. .

Tekironix TAS 475 ~ lOOMHz 4-Channel

Teokironix 475/475A — 200MHz/250MH1 Dual Channel

Tektronix 485 — 350MH1 2-Channel

Tektronix 2211 - %‘ jtal Storage — SOMHz ..

Tektronix 2213 - 60MHz Dual Channel

Tektronix 2215 - 60MHz Dual Trace ..

Tektronix 2220 — 60MHz Dual Channel

Toktronix 2221 - 60MH: Digital Storage 2-

Tektronix 2225 — 50MHz Dual Channel ...

Tektronix 2235 — 100MHz Dual trace .. g

Tektronix 2335 — Dual Trace 100MHz (| go B

Tektronix 2440 - 300MHz/500 Ms/s D.S.0. 2-Channel

Talnronlx 2445 - 150MHz - 4-Channel+ DMM ...
ronix 2445A — 100MHZ - 4-Channel

Toktronlx 2476B — 400MHz - 4-Channel

Tektronix 5403 - 60MHz ~ 2 or 4-Chann,

623, 7633 - 100!

Tektronix 7313, 7603, 7 ..from £225
Tektronix 7704 - 250MHz ..from £350

Tekironix 7904 — SO0MHz . ....from £400

Hewlett Packard 3785A - Jitter Generator + Receiv
Hewlett Packard 378000 - Sgnalling Test Set (No. 7 and ISDN) .
Hewlett Packard P382A - Variabie Attenuator .
Hewlett Packard 4192A - LF Im nce Analyser
Hewlett Packard 42624 - Digital LCR Meter
Hewlett Packard 4342A - Mel

Hewlett Packard 435A or B Power Meter (with B481A/8484A)} ...
Hewlett Packard 436A and 437B ~ Power Meter and Sensor .. :
Hewlett Packard 4348A — (TIMS) Transmission Impairment MiSet
Hewiett Packard 4972A - Lan Protocol Analyser

Hewlett Packard 5183 — Waveform Recorder .
Hewlett Packard 5238A - Frequency Counter 100MHz ...
Hewiett Packard 5314A — (NEW) 100MHz Universal Counter
Hewlett Packard 5316A — Universal Counter {IEEE)
Hewlett Packard 5335A — 200MHz High Performance S Count

Hewlett Packard 5324A — Microwave Frequency Counter (500MHz- laGHz) Opts 143
Hewlett Packard 5359A - High Resolution Time Synthesiser ...............ceeneerermesenneanes
Hewlett Packard 5370B - Universat Timer/Counter

Hewlett Packard 5384A — 225MHz Frequency Counter -

Hewilett Packard 5385A — Frequency Counter — 1GHz — (HP1B) with OPTS 001/003/004/005 ........£750
Hewilett Packard 6033A — Power Supply Autoranging {20V - 30A) £750
Hewlett Packard 6253A — Power Supply 20V — 3A Twin .................. o SR - ¢ | ]
Hewlett Packard 6255A — Power Supply 40V — 1-5A Twin ..£200

HEWLETT PACKARD 6261B
Power Supptly 20V - 50A £350 Discount for Quantities

Hewlett Packard 6264B — Power Supply (0 20V 0 25A)
Hewlett Packard 6266B — Power Supply 40'
Hewlett Packard 6271B - Power Supply SOV 3A
Hewlett Packard 6624A — Quad Power Su
Hewlett Packard 6632A — Power Supply ;
665 20 System P. S
Hewlett Packard 7475A — 6 Pen lotter .. o
Hewlett Packard 7550A - 8 Pen Plotter ... .
Hewlett Packard 7780 — Coax Dual Directional Coupler
Hewlett Packard 8015A — SOMHz Pulse Generator .....
Hewlett Packard 8165A ~ 50MHz Programmable Sugnal Source
Hewlett Packard 8180A - Data Generator ...
Hewlett Packard 8182A — Data Analyser d
Hewlett Packard B350B — Sweep Oscillator Maintrame {various plug-in opnons avmlable) .£2500
Hewlett Packard 83554A — Wave Source Module 265 10 40GHz B <
Hewilett Packard 83555A - Millimeter — Wave Source Module 33-50GHz
Hewilett Packard 8405A - Vector Voltmeter

Hewlett Packard 86: - Sweep Oscillator Mainframe

Hewlett Packard 8640B - Signa! Generator (512MHz + 1024MH2) trom
Hewlett Packard 8642A — Signal Generator (0-01 to 1050MHz) High Perlormance Symhesnser ..£6500
Hewlett Packard 8656A — Synthesised Signal Generator {390MHz .£850
Hewlett Packard 8656B - Synthesised Signal GeNerator ..................cc..omueeceecemceoicencoees £1450
Hewlett Packard 8657A — Signal Generator (100kHz-1040MHz) . £1900
Hewlett kard 86600 - Symhomsed Signal Generator (10kHz- 2SOOMH1) . £3250
chlen kard 8750A - Siorage Normaliser ........ .£295
Hewlett Packard 8756A — Scalar Network Analyser

Hewlett Packard 8757A — Scalar Network Analyser
Hewlett Packard 8901A — Modulation Analyser..
Hewlett Packard 89018 - Modulation Analyser .
istortion Analyser.
istortion Analyser {Mint]
Hewlett Packard 8920A — RF Comms Test Set ..
Hewlett Packard 8922B/G/H — Raadio Comms Tes|
Hewlett Packard 8958A — Cellular Radio Interface
Keytek M2-15/EC — Minizap 15kV Hand-Held ESD Si
Krohn-Hite 2200 - Lin/Log Sweep Generator
Kroh-Hite 4024A - Osciltator ...
Krohn-Hite 5200 — Sweep, Function Generator
Krohn-Hite 6500 — Phase Meter
Leader LDM-170 - Distortion Meter
Leader 3216 - Ss%nal Generator (100kHz- 140
dul {roin!
Marconi 1066B — Demulttiplexel
Marconi 2019 — 80kHz-1040MHz Synthesised gnal Generator
2019A — 80kHz- 1040MHz Synthesised Signal Generals

2) AM/FM/CW with built-in FM stereo
Frame Alignment Monitor (new)

Trio CS-1022 - 20MHz - D .£125
SPECIAL OFFER
HITACHI V212 — 20MHz DUAL TRACE . £160
HITACHI V222 - 20MHz DUAL TRACE + ..£180

Marconi 2111 — UHF Synthesiser {new)

Marconi 2185 - 1-5GHz Programmable

Marconi 2305 ~ Modulation eler
2337A - A i

Meter ......

SPECTRUM ANALYSERS
Ando AC8211 - Spectrum A 1-7GHz ..
Anritsu MS62B - 10kHz- |70§yw
Anritau MS3401A + MS34018 - (10Hz-30MHz)
Anritsu MS610B — 10kHz-2GHz — (Mint
Anritsu MS710F — 100kHz-23GHz Spoctmm Analyser .
Avcom PSAGSS - lOOOMHz -
Ha ctrum Anal /Tradun?'{(zien+ 100MHz Oscilioscope.....
10MHz-21Gl
Hewlett Packard 182‘l’+35538 0+1 1o 1500MHz
Hewlett Packard 853A + 85588 - 0-1 10 1500MHz ..
Hewlett Packard 3562A Duat Channel Dynamic Slg Analysev
Hewlett kard 3580A — 5Hz-50kHz m
Hewlett Packard 3582A — 0-02Hz-; 25 -6kHz (Dual Channel}
20HZ-40MHz ...

-£1995
.£3500 + £3995
...£4500

Hewlett 8753A
Hewlett Packard 87538 Network Analyser
IFR 7750 - 10kH2-1GHz .......
Meguro MSA 4901 — 1-; BOOGHI AS NEW) ...
uro MSA 4912 - 1-1GHz (AS NEW) .
Rohde & Schwarz — SWOB 5 Polyskop 0- 1-1300MHz .
Tekeda Riken 4132 — 1-0GHz Spectrum Analyser
Tektronix 7L18 with mainframe (1-5-60Ghz with external mlxers)
Tektronixn 495P — 100Hz-1-8GHz programmable ...............-.....
Tektronix 496P — 1kHz-1-8GHz Spectrum Analyser

MISCELLANEOUS

Adret 740A — 100kHz-1120M~z § ’X‘nal
Anritau MG 36014 Signal Generalor 0-1- |o¢o
Anritsu ME 462B DF/3 Transmission Analyser .
Anﬂttu MG 6458 Signa! Gererator 0-05-1050MH:
92C R/F Milii
Boonton 93A Tme RMS Voltmeter ...............
Dranetz 626 — AC/DC - Multifunction Annryser
EIP 331 - Frsquency Counter laGHz

SM pply 60V-30
Famell TSV-70 MKII Power Supp (70
Farnell DSG-1 'gznlheslsad Signal Generator ..
Farnell AP 30250A Power Supply 3V — 250A
Feedback PFG 605 Power Function Generator .
Fluke 5100A — Calibrator ..... ..

GN ELMI EPR31 PCM Signal Img Recorder
Guildline 9152 - T12 Battery Standard Cell ..

Hewlett Packard 1630D — Logic Analysei eé -
Hewlett Pac rleSOOA/B and C - Fitted with 16510A/1651A/161530A/16531A
alyser

- Logic Aralyse
Hewlett Plcklrd 331A

Hewlett Packard 333A - Distortion Analyser
Hewlett Packard 334A - Distortion Analyser .
Hewilett Packard 3325A — 2* MHz Synthesiser
Hewlett Packard 3335A — Symhes:sed Signal Generator (200Hz-8
Hewlett Packard 3336C - Synthesised Signal Generator (10Hz-21 MHz)
Hewlett Packard 3455A — 6% Digit Multimeter (Autocal) ..
Hewlett Packard 3456A - Dyital Voltmeter
Hewlott Packard 3488A — HP - 1B Switch Control Unit (various Plug-ins avallable) .
Hewlett Packard 35600A — Dual Channel Dynamic Signal Anatyser
Hewlett Packard 3586A ~ Selective Level Meter ..............c.occvveannnenn.
Hewlett Packard 3711A/3712A/3791B/3793B - Microwave Link Analyse
Hewlett Packard 3746A - Selective Measuring Set 5
Hewlett Packard 3776A — PCM Terminal Test Set ..
Hewilett Packard 3779A/3779C - Primary Mux Analyser .
Hewlett Packard 3784A - Digital Transmission Analyser ......

Marcont 2610 — True RMS Vollmeler

Marcont 2871 — Data Comms Analyser ..
Marconi 2955 — Radio Comms Test Set .
Marconi 6310 — Swe Generator — ongrammable new (2-20GHz)
ower Meter & Sensol

Philips PM5167 MHz Function Generator
Philips 5190 - L.F. Synthesiser (G.P..B.) .........
Phillps 5518 ~ Synthesised Function Generator .
Phillps PM5519 — TV Pattern Generator
Phlllps PM5716 — 50MHz Puise Generator
rema 4000 - 6% Dla\l Multimeter (NEW) ...
Qu.nzlock 2A — Off-Air Frequen: Standard
Racal 1992 - 1-3GHz Frequency Counter . .
Racal 6111/6151 — GSM Radio Comms Test Set .
Racal Dana 9081/9082 - Synthesised gnal Generaior 520MHz.
Racal Dana 9084 — Synthesised Signal
Racal 9301A ~ True HMS R/F Multivoltmeter ........
Racal Dana 9302A - R/F Multivottmeter {(new versu)n)
Racal Dana 9303 - R/F Level Meter & Head
Racal Dana 9917 - UHF Frauency Meter 560MHz
Rohde & Schwarz LFM2 MHz Group Delay Sweep Generator
Rohde & Schwarl CMTA 94 — GSM Radio Comms Analyser ... -
ISG 203A - Line Voltage Variation Simulator
Schattner NSG 222A - Interference Simulator ................
Schaffner NSG 223 -
2720 - 1250MHz Frequency Counter .....
4031 - 1GHz Radio Comms Test Set ..
h 4040 - Radio Comms Test Set 5
7060/7065/7075 - Multimeters .
DS 340 - 15MHz Synthesised Function (NEW) and Arbmaly

Wavetorm Generator .... £1200

stron Donner 6030 - £1995
Tektronix AMS03 + TM501 + plifiet ..£995
Tektronix PG506 + TG501 + SG503 + TM503 — Osci losoope Calubrulor £1995
Tektronix 577 — Curve Tracer ...............ccc.ovueccricucinennes £1150
Tektronix 1240 - Logic Analyser o ..£500
Tektronix 141A — PAL Test n?‘n/al Generator ..£250
Tektronix AA5001 & TMS5006 M/F — Programmable Distortion Analyser ........... £1995
Toktronix TM5003 + AFG 5101 - Arbitrary FUnction Generator ..................ccccocovumuniicicnnens £1500
Tektronix — Plug-ins — many available such as SC504, SW503, SG502,

PG508, FGS04, FG503, TG501, TR503 + many more ... .£POA
Time 9811 - Programmable Resistance ......... ..£400
Time 8814 - Voltage Calibrator ...£550
Valhalla Sclentific - 2724 Programmabie Resistance Slandalu £POA
Wandel & Goltermann PFJ-8 — Error/Jitter Test Set .............ec.oeciiiiiiiiorirninccns ..£11500
Wandel & Goltermann PCM4 ( + options) .......... ..£9950
Wandel & Goltermann MU30 — Tesl Point Scanner ... .£1500
Wayne Kerr 4225 - LCR Bridge . ................... ..£600
Wavetek 171 — Synthesised FUNCION GENIALON ..............c.cuveeiovecciitc e ...£250
Wavetek 1728 rogrammable Signal Source (0 0001Hz- lSMHz) .£POA
Wavetek 184 - Generator - 5SMHz ....£250
Wavetek 3010 = 1-1GHZ Signal GONETALON ............oomevererassiseseesmsssasee s ssn s £1250
Wiltron 6409 - RF Analysers (1MH2z-2GHz) . .£POA
Wiltron 6620S - Sweep G ( -6GH2-6-5GHz) ..£650
Wiltron 6747-20 - Swe e%uency Symhesnsev {10MHz-. ZOGHz) ..... .£3950
Yokogowa 3655 — Analysing RECOTaBS .................c.coevvecrveneernnenans .£POA

MANY MORE ITEMS AVAILABLE -
SEND LARGE SAE FOR LIST OF EQUIPMENT
ALL EQUIPMENT IS USED -

WITH 30 DAYS GUARANTEE.
PLEASE CHECK FOR AVAILABILITY BEFORE ORDERING -
CARRIAGE & VAT TO BE ADDED TO ALL GOODS
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£1 BARGAIN PACKS

- List No. 1

1,000 items appear in our Bargain Packs List —
request one of these when you next order.

2 LITHIUM COIN CELLS, 3V p.c.b. mounting, Order
Ref: 1078.

2 x 5A BRIDGE RECTIFIERS with heatsink couplers
for 12V charger, Order Ref: 1070.

2 x AMP PULL CORD CEILING SWITCHES, brown.
Order Ref: 921.

5x REELS INSULATION TAPE. Order Ref: 911.

2x CORD GRIP SWITCH LAMP HOLDERS. Order
Ref: 913.

1xDC VOLTAGE REDUCER, 12V-6V. Order Ref:
916.

LIGHTWEIGHT STEREO HEADPHONES, moving
coil so superior sound. Order Ref: 896.

2x25W CROSSOVERS for 4ohm loudspeakers.
Order Ref: 22.

2x Nicad CONSTANT CURRENT CHARGERS,
easily adaptable to charge almost any NiCad Battery.
Order Ref: 30.

18V-0-18V 10VA mains transformer. Order Ref: 813.
2x WHITE PLASTIC BOXES with lids, approx. 3in.
cube. Lid has square hole through the centre so
these are ideal for light-operated switch. Order Ref:
132.

2 x REED RELAY KITS, you get 8 reed switches and
2 coil sets. Order Ref: 148.

12V-0-12V 6VA mains transformer, p.c.b. mounting.
Order Ref: 938.

1 x BIG-PULL SOLENOID, mains operated, has zin.
pull. Order Ref: 871.

1xBIG-PUSH SOLENOID, mains operated, has
Y&in. push. Order Ref: 872.

1 x MINI MONO AMP. 3W into 4 ohm speaker or 1W
into 8 ohm. Order Ref: 495.

1 x MINI STEREO 1W AMP. Order Ref: 870.

15V DC 150mA P.S.U., nicely cased. Order Ref:

942,

1 x IN-FLIGHT STEREO UNIT is a stereo amp. Has

two most useful mini moving coll speakers. Made for

BOAC pasengers. Order Ref: 29.

1x0-1mA PANEL METER. Full vision face 70mm

square. Scaled 0-100. Order Ref: 756.

2 x LITHIUM BATTERIES. 25V penlight size. Order

Ref: 874,

2x3m TELEPHONE LEADS. With BT flat plug. Ideal

for ‘phone extensions, fax, etc. Order Ref: 552.

1x12V SOLENOID. Has good '%in. pull or could

push if modified. Order Ref: 232.

3x IN-FLEX SWITCHES. With neon on/off lights,

saves leaving things switched on. Order Ref: 7.

2x68V 1A MAINS TRANSFORMERS. Upright

mounting with fixing clamps. Order Ref: 9.

1 x HUMIOITY SWITCHES. As the air becomes

damper, the membrane stretches and operates a

microswitch. Order Ref: 32.

4 x 13A ROCKER SWITCH. Three tags so on/off, or

changeover with centre off. Order Ref: 42,

1xSUCK OR BLOW-OPERATED PRESSURE

SWITCH. Or it can be operated by any low pressure

variation, such as water level in tanks. Order Ref: 67.

1x 6V 750mA POWER SUPPLY. Nicely cased with

mains input and 6V output lead. Order Ref: 103A.

12 VERY FINE DRILLS. For p.c.b. boards etc. Nor-

mal cost about 80p each. Order Ref: 128.

5x MOTORS FOR MODEL AEROPLANES. Spin to

start s0 needs no switch. Order Ref: 134,

6 x MICROPHONE INSERTS. Magnetic 400 ohm,

also act as speakers. Order Ref: 139.

6 x NEON INDICATORS. In panel mounting holders

with lens. Order Ref: 180.

1xIN-FLEX SIMMERSTAT. Keeps your soldering

iron etc. always at the ready. Order Ref: 196.

1x ELECTRIC CLOCK. Mains operated. Put this in a

box and you need never be late. Order Ref: 211.

4 %12V ALARMS. Makes a noise about as loud as a

car horn, All brand new. Order Ref: 221.

2 % (6in. x 4In,) SPEAKERS. 16 ohm 5 watts, so can

be joined in parallel to make a high wattage column.

Order Ref: 243.

1x PANOSTAT. Controls output of boiling ring from

simmer up to boil. Order Ref: 252.

2x OBLONG PUSHSWITCHES. For bell or chimes,

these can switch mains up to 5A so could be

footswitch if fitted in pattress. Order Ref: 263.

50 x MIXED SILICON DIODES. Order Ref: 293.

1x6 DIGIT MAINS OPERATED COUNTER. Stan-

dard size but counts in even numbers. Order Ref: 28.

2x6V OPERATED REED RELAYS. One normally

on, other normally closed. Order Ref: 48.

1x CABINET LOCK. With two keys. Order Ref: 55.

6% 802 5§ WATT SPEAKER. Order Ref: 824.

1x SHADED POLE MAINS MOTOR. %.in. stack, so

quite powerful. Order Ref: 85.

1xCASE, 3%x2%x1% with 13A socket pins.

Order Ref: 845.

gx CASES. 2 x 2V4 x 1%4 with 13A pins. Order Ref:
65.

4x LUMINOUS ROCKER SWITCHES. 10A mains.

Order Ref: 793.

SOME EXTRA SPECIAL RELAYS

The first is a sub-miniature, not much bigger than an
Oxo cube, and is sealed 12V with one set of change-
over contacts rated at 3A up to 250V. Being sealed
this can be mounted in any position and it has PCB
contacts. Price 75p each, 10 for £6 or 100 for £50.
Order Ref: FR16.

PLUG-IN RELAYS WITH VERY SPECIAL BASE
These are special because all the
connections to the coil and con-
tacts are all on the surface so the
base can be mounted on a metal
or plastic base, and being on the
surface it is very easy to check
the various actions of the relay.
We have quite a number of dif-
ferent types with varying coil volt-
ages and contact arrangements.
All the contacts are rated at 10A

up to 250V AC.

Coil

Voltage Contacts Price  Order Ref.
12VDC  4-pole changeover £2.00 FR10

12V DC 2-pole changeover £1.50 FR11

24V DC 2-pole changeover £1.50 FR12
24V DC  4-pole changeover £2.00 FR13
240V AC  1-pole changeover £1.50 FR14

240V AC  4-pole changeover £2.00 FR15
VERY THIN DRILLS. 12 assorted sizes vary be-
tween 0-6mm and 1-6mm. Price £1. Order Ref: 128.
EVEN THINNER DRILLS. 12 that vary between
0-1mm and 0-5mm. Price £1. Order Ref: 129.

TWIN TELEPHONE JACK PLUG. Enables you to
plug 2 telephones into the one socket for all normal
BT plugs. Price £1.50. Order Ref: 1.5P67.

D.C. MOTOR WITH GEARBOX. Size 60mm long,
30mm diameter. Very powerful, operates oft any
voltage between 6 and 24 D.C. Speed at 6V is 200
pm, speed controller available. Special price £3
each. Order Ref: 3P108.

FLASHING BEACON. Ideal for putting on a van, a
tractor or any vehicle that should always be seen.
Uses an Xenon tube and has an amber coloured
dome. Separate fixing base is included so unit can be
put away if desirable. Price £5. Order Ref: 5P267.
MOTOR SPEED CONTROLLER. These are suitable
for D.C. motors for voltage up to 12 and any power
up to 1/6 h.p. They reduce the speed by intermittent
full voltage pulses so there should be no loss of
power. In kit form these are £12. Order Ref: 12P34.
Or made up and tested, £20. Order Ref: 20P39.
MOST USEFUL POWER SUPPLY. Rated at 9V 1A,
this plugs into a 13A socket. Is really nicely boxed.
£2. Order Ref: 2P733.

BT TELEPHONE EXTENSION WIRE. This is proper
heavy duty cable for running around the skirting
board when you want to make a permanent exten-
sion, 4 cores properly colour coded, 25m length. Only
£1. Order Ref: 1067.

NOW YOURS FOR £12.501

A 12V 18AH sealed lead acid battery by high
class manufacturer, brand new and with a 12
months guarantee. If you can buy a pack of 4
saving us carriage and packing costs, then you
can have the 4 for £48 including VAT. Order

Ref:12.5P3.

LIGHT ALARM. A circuit for this appears in the
February issue. however, we have a rather less
complicated model already made up and in a nice
case. Price only £3. Order Ref: 3P155.
ULTRA VIOLET VIEWING UNIT. This is a very neat
metal enclosure about the size of a 6in. cube. The
lamp and control gear are in the top compartment
and an open space with a platform below allows you
to inspect paper or other objects under the UV light.
Intended for 230V mains operation. Price £12. Order
Ref: 12P35.
TWIN 13A SWITCHED SOCKET. Standard in all
respects and complete with fixing screws. White,
standard size and suitable for flush mounting or in a
surface box. Price £1.50. Order Ref: 1.5P61.
12V 8A POWER SUPPLY. Totally enclosed with its
own cooling fan. Normal mains operation. Price £11.
Order Ref: 11P6.
SOUND SWITCH. Can be operated by clapping
hands, shouting or almost any other noise. Comes
complete with instructions, assembled and ready to
ggﬁ( but needs casing. Price only £3. Order Ref:
246.
VERY POWERFUL BATTERY MOTORS. Were
intended to operate portable screwdrivers. Approxi-
mately 2'in. long, 1%zin. diameter, with a good length
of spindle. Will operate with considerable power off
any voltage between 6V and 12V D.C. Price £2.
Order Ref: 2P456. Quantity discount 25% for 100.
SPECIAL YUASA BATTERY OFFER. You can have
5 x 12V Yuasa batteries, the one we normally sell for
£3.50, for £15. These batteries have a capacity of
2-3AH. This may be a bit low for some jobs, but
remember you can join them in parallel to give you a
higher amperage. Order Ref: 156P77.
CHARGER FOR YUASA BATTERY. This battery
charger plugs into a 13A socket, charges at approxi-
mately 1/2A so it would charge this battery overnight.
Complete with croc clips, ready to go. £5. Order Ref:
5P269.

GROWERS PLEASE NOTE: We now have a very
useful 100W soil heater. This is essentially 5V 20A
power supply, completely encased and with built-in
cooling fan. We supply with it 10m of cable with in-
structions on how to couple it to give the recom-
mended 10W per sq. ft. or SW per sq. ft. or a very low
2:5W per sq. ft. Price for complete i.c.u. £15. Order
Ref: 15P79.

BIG 12V TRANSFORMER. It is 55VA so over 4A.
Beautifully made and well insulated. Live parts are in
a plastic frame so cannot be accidentally touched,
£3.50. Order Ref: 3.5P20.

1mA PANEL METER. Approximately 80mm x 50mm,
front engraved 0-100, price £1.50. Order Ref: 1/16R2.
LIGHT ALARM. Or it could be used to warn when
any cupboard door is opened. The light shining on
the unit makes the bell ring. Completely built and
neatly cased, requires only a battery, £3. Order Ref:
3P155,

WATER LEVEL ALARM. Be it bath, sink, cellar,
sump or any other thing that could flood. This device
will tell you when the water has risen to the present
level. Adjustable over quite a useful range. Neatly
cased for wall mounting, ready to work when battery
fitted. £3. Order Ref: 3P156.

BIKE RADIO. In fact, it's more than a radio, it's an
alarm and a spotlight. The radio is battery operated,
of course, and needs 3 AA cells. Only one band but
this is the FM band so will receive Radio 1 and 2.
Comes complete with handlebar fixing clips. Price £4.
Order Ref: 4P72.

PHILIPS 9In. MONITOR. Not cased, but it is in a
frame for rack mounting. It is high resolution and was
made to work with the IBM. ‘One per disk’ computer.
Price £15. Order Ref: 15P1.

METAL CASE FOR 9in. MONITOR. Supplied as a
flat pack. Price £12. Order Ref: 12P3.

INSULATION TESTER WITH MULTIMETER. In-
ternally generates voltages which enable you to read
insulation directly in megohms. The multimeter has
four ranges AC/DC volts, 3 ranges DC milliamps, 3
ranges resistance and 5 amp range. Ex-British
Telecom but in very good condition, tested and
guaranteed, probably cost at least £50 each, yours
for only £7.50 with leads, carrying case £2 each.
Order Ref: 7.5P4.

REPAIRABLE METERS. We have some of the
above testers but faulty, not working on all ranges,
should be repairable, we supply diagrams. £3. Order
Ref: 3P176.

FOR QUICK HOOK-UPS.

You can't beat leads with a

croc clip each end. You can

have a set of 10 leads, 2

each of 5 assorted colours

with insulated crocodile clips

on each end. Lead length

36cm, £2 per set. Order

Ref: 2P459.

RECHARGEABLE NICAD AA BATTERIES. You
can have these at a bargain price of 50p each, but
you have to buy a pack of 10 which would give you a
12V rechargeable battery. However, it is quite easy to
divide into 2 x 6V rechargeables or 10 x 12V
rechargeables. Order Ref: 5P287. Made by Varta.

BUY ONE GET ONE FREE
ULTRASONIC MOVEMENT DETECTOR. Nicely
cased, free standing, has internal alarm which
can be silenced. Also has connections for ex-
ternal speaker or light. Price £10. Order Ref:
10P154.

CASED POWER SUPPLIES which, with a few
small extra components and a bit of modifying,
would give 12V at 10A. Originally £9.50 each,
now 2 for £9.50. Order Ref: 9.5P4.

3-OCTAVE KEYBOARD with piano size keys,
brand new, previous price £9.50, now 2 for the

price of one. Order Ref: 9.5P5.

1.5-6V  MOTOR WITH
GEARBOX. Motor s
mounted on the gearbox
which has interchangeable
gears giving a range of
speeds and motor torques.
Comes with full instructions
for changing gears and
calculating speeds, £6.
Order Ref: 7P26.

TERMS
Send cash, PO, cheque or quote credit card number
- orders under £25 add £3.50 service charge.

J & N FACTORS

Pilgrim Works (Dept. E.E.)

Stairbridge Lane, Bolney,
Sussex RH17 5PA

Telephone: 01444 881965
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Transform your PC.... Into an

oscilloscope, spectrum analyser
and multimeter...

The Pico Technology range of PC based oscilloscopes 2= e
offer performance only previously available on the most -
expensive "benchtop' scopes. By intergrating several
instruments into one unit, they are both flexible and cost
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 V¥ Video
¥ Oscilloscope and data logging software supplied V¥ Automotive
¥ Prices from £69 (excl VAT) ¥ Audio 1
¥ Up to 100 MS/s sampling ¥ Electronics design pui_gvo
¥ Up to 50 MHz spectrum analyser ¥ Fault finding

¥ Up to 16 bit resolution

ordab

V Education

" El
i~ L0}

&

2T
10 8
]

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

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

¥V Easy and intuitive to use

¥ Up to 20,000 samples per second

V1 to 22 channels

¥V Parallel or serial port connection

® Chanocl? Chamac!
o Chennel) i Chanel

1CO
Technology Limited

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 tc 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!

Call for a FREE catalogue and software ——_y
. . . - . Have a look at our example application:
demonstration disk or visit our web site. “Usi ADC-16 t itor batt
Fax: +44 (0)1954 211880 Tel: +44 (0)1954 211716 | _->nd an =10 10 moniigr battery
E-mail: post@picotech.com discharge” on our web site, at:
Web: www.picotech.com www.picotech.com/applications.htmi

All units are supplied with software. Prices exclude VAT and delivery.




GENT.

ELECTRONICS

Tel 01283 565435 Fax 546932
http://www.magenta2000.co.uk
E-mail: sales@magenta2000.co.uk

LTD

EE210 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

All Prices include V.A.T. Add £3.00 per order p&p. £6.99 next day

EUROCARD

-

=

MAIL ORDER ONLY e CALLERS BY APPOINTMENT

EPE MICROCONTROLL R1
PI. TREASURE HUNTER!

I The latest MAGENTA DESIGN - highly
I stable & sensitive — with .C. control }
1 of all timing functions and advanced 1
1 pulse separation techniques.
1 e High stability
1 drift cancelling
1 e Easy to build
I &use
1 ® No ground
effect, works
in seawater

r-
|

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

e Efficient quartz controlled
microcontroiler pulse generation.

1® Full kit with headphones & all

hardware

1
WKIT847...nen £63.95

e oo oo e = —rm == =

PORTABLE ULTRASONIC
PEsT SCARER

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

KIT 842.....ccoeveeeiennnnnnn, £22.56
MK. It ACOUSTIC PROBE
o NEW DESIGN

o HIGH SENSITIVITY 8 POWER

Picks up vibrations amplifies, and drives

headphones. Sounds from engines, watches,

pipes and speech through walls can be heard

clearly. Useful for mechanics, instrument

zngjneers and nosey parkers! Very effective
evice.

DC Motor/Gearboxes

Our Popular and Versatile DC

motor/Gearbox sets. 7, /’"
Ideal for Models, Robots, SR "
Buggies etc. 15 to 4-5V a

Muiti ratio gearbox >

gives wide range of speeds.

LARGE TYPE ~ MGL £6.95
SMALL - MGS - £4.77

Stepping Motors

MD38...Mini 48 step...£8.65 f"*ﬁ;x '
MD35..S1d 48 step..£9.99 @vj
MD200...200 step...£12.99 o)

MD24...Large 200 step...£22.95

PIC PIPE DESCALER

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

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

Kit includes case, PC.B, coupling
coil and all components.

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

KIT 868

MICRO PEsT
SCARER

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

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

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

e RANDOM PULSES
o HIGH POWER
e DUAL OPTION

PIC WATER
DESCALER

Plug-in power supply £4.99

KIT 867...ccvvviineniinnnrnnnncnannnnss £19.99
KIT+SLAVE UNIT........cc..enees ..£32.50
WINDICATOR

A novel wind speed indicator with LED readout. Kit comes
complete with sensor cups, and weatherproof sensing
head. Mains power unit £6.99 extra.

"X TENS UNIT %

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................... £32.95

4 spare
electrodes
£6.50

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

Based on our Mk1 design
and preserving all the
features, but now with
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 featured in April
1994 EPE. An essential piece
of equipment.
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EPE
PROJECT

newly sown

16C84/16F84/16C71
AlE5.90each |°
PIC16F877 now in stock
£1 0 inc. VAT & postage

(*some projects are
copyright)

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

ULTRASONIC PEsT SCARER

Keep pets/pests away from

vegetable and flower beds,

U
PI children’s play areas, patios 1L-
CS etc. This project produces g

intense pulses of ultrasound
ProQ:ammed P,ICS for which deter visiting animals. S (S)
all* EPE Projects | ¢ K|T INCLUDES ALL PEsT " N

COMPONENTS, PCB & CASE
EFFICIENT 100V
TRANSDUCER OUTPUT e UP TO 4 METRES
e COMPLETELY INAUDIBLE RANGE

TO HUMANS
KIT 812........

! SPACEWRITER *e,%
An innovative and exciting ’q,
project. Wave the wand through 0‘1.%
the air and your message appears. ¢,

1 Programmable to hold any message 'ﬁ%,

ded i}

e to 16 di%its long. Comes pre-loa
with “MERRY XMAS". Kit includes

1 PCB. all components & tube plus %
i instructions for message loading. 4
'_KIT 849.......ccevvvunnnnns £16.991 »

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 ai-
lowed, Safety interlock prevents contact with UV,

KIT 790.......c0c00ee0ciienenene £29.90

SUPER BAT
DETECTOR

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

A new circuit using a ‘full bridge’ audio
amplifier i.c., intemal W

speaker, and head-
phone/tape socket. The %
latest sensitive transducer,
and ‘double balanced mixer’
give a stable, high peformance
superheterodyne design.

KIT 861....ccciviinenninnens £24.99
ALSO AVAILABLE Built & Tested ....£39.99

areas, fruit,

SCARER ¢

e LOW CURRENT DRAIN
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VeI EPE PIC Tutorial
At

INCREDIBLE LOW PRICE! Kit 857 £12.99 | [T, - g
= Last! A Real, Practical, Hands-On Series

Power Supply £3.99 | | @ Learn Programming from scratch using PIC16F84

INCLUDES 1-PIC16F84 CHIP
SOFTWARE DISK, LEAD

CONNECTOR, PROFESSIONAL EXTRA CHIPS: TR .
PC BOARD & INSTRUCTIONS 8 e ® Start b _I| hgn I.I;e:d.s and do 30 tuto_rlals to Sound
: r n I n 4]
Based on February ‘96 EPE. Magenta designed PCB and kit. A i
PCB with 'Reset’ switch, Program switch, bV regulator and ® PIC TUTOR Board with Switches, l.e.d.s, and on board
test L.E.D.s, and connection points for access to all Aand B programmer
port pins.

PIC TUTOR BOARD KIT
Includes: PIC16F84 Chip, TOP Quality PCB printed with
Component Layout and all components* (*not ZIF

PIC16C84 LCD DISPLAY DRIVER

INCLUDES 1 PIC16F84 Socket or Displays). Included with the Magenta Kit is a

WITH DEMO PROGRAM Klt 860 £—1_—9—_99 disk with Test%né Demonstration rou'tines.g

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, f

industry standard 2-LINE x 16-character display, data, all PIC TOOLKIT \"V4
components, and software to include in your own programs. ® SUPER UPGRADE FROM V1 e 18, 28 AND 40-PIN CHIPS
Ideal develpment base for meters, terminals, calculators, :glEl\l}PDLQNP%T\)\E,EIQSS?JEP%LBYLEO{;TDI:)SI\I}SSEFZ%ELE PICS
counters, timers — Just waiting for your application! ® ALL SWITCHING UNDER SOFTWARE CONTROL

PIC16F84 MAINS PCWER 4.CHANNEL |IEAtr b i Sl
CONTROLLER & LIGHT CHASER

® INCLUDES SOFTWARE AND PIC CHIP
KIT 878 . .. £22.99 with 16F84 . . . £29.99 with 16F877

e WITH PROGRAMMED 16F84 AND DISK WITH —_——
SOURCE CODE IN MPASM Now features full 4 channel SUPER PIC PROG RAM M ER
e ZERO VOLT SWITCHING chaser software on DISK
MULTIPLE CHASE PATTERNS | and pre-programmed e READS PROGRAMS AND VERIFIES
e OPTO ISOLATED PIC16F84 chip. Easily =
AT O s re-programmed for your e WINDOWS®™ SOFTWARE
e 12 KEYPAD CONTROL own appllga([or;si|50ftware ® PIC16C6X, 7X, AND 8X
e SPEED/DIMMING POT. ,Sc°0ur:‘°rz::te§,'ssoum\;t it can e USES ANY PC PARALLEL PORT
e HARD FIRED TRIACS be followed easily. ® USES STANDARD MICROCHIP e HEX FILES
Kt 855 £39 95 o OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)
| . LOTS OF OTHER APPLICATIONS o PCB, LEAD, ALL COMPONENTS, TURNED PIN
r 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
Full kit includes PIC16F84 chip, lity p.c.b. printed with -
Ial;loul(t, l(r:ﬁ':e:i)in PIC soc!fetl,pal}(::%r%l:)z%ﬁt:an(?rslg;t?/va‘:g& component INFORMATION - A Power Supply £3.99
*Needs QBASIC or QUICKBASIC SUPERB PRODUCT AT AN S EAElER
KiT 871 ... £13.99. Built and tested £21.99 UNBEATABLE LOW PRICE. SOFTWARE £11.75%
= ALL PARTS FOR SERIES INCLUDING PCBs,
Myg PROGRAMMED CHIP. CD-ROM AND DISPLAYS PIC STEPPIN GM OTOR DRIV ER
-FULLkiT£131.95 BULT..... £149.95 .
O PORT KIT oo £16.99 BULT............ £24.99 | || INCLUDES. PCB, Kit 863 £18.99
(W03 » T £12.49 rowersuPPLY ..£3.99 | || DEMO PROGRAM, FULL SOURCE CODE SUPPLIED
8-BIT SWITCH/LATCH ..... £7.95 INT. MODULE .£10.45 | || SOFTWARE DISK. ALSO USE FOR DRIVING OTHER
6800 DEVELOPMENT AND i KIT 621 AND MOTOR. POWER DEVICES e.g. SOLENOIDS.
TRAINING KIT - Another NEW Magenta PIC project. Drives any 4-phase unipolar motor — up

> L} 299.95 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

© NEW PCB DESIGN

® 8 MHz 68000 16-BIT ! A ) ! ! !
. MAleJAE ANDGS?)FT%%/JERE ® ON BOARD the same chip! Circuit accepts inputs from switches etc and drives motor in
® 2 SERIAL PORTS sV R.E'G)gblgogg response. Also runs standard demo sequence from memory.

e PIT AND /O PORT OPTIONS C—adl |
©12C PORT OPTIONS o SERIAL LEAD £3.99

Mini-Lab & Micro Lab
Electronics Teach-In 7

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

8-CHANNEL DATA LOGGER

As featured in Aug./Sept. '99 EPE. Full kit with Magenta
redesigned PCB - LCD fits directly on board. Use as Data
Logger or as a test bed for many other 16F877 projects. Kit
includes programmed chip, 8 EEPROMs, PCB, case and all components.

KIT 877 £49.95 inc. 8 x 256K EEPROMS

Full Micro Lab Kit - £155.95

S LD = ok All pricesinclude VAT, Add £3.00 p&p. Next Day £6.99
Tel: 01283 565435 Fax: 01283 546932 E-mail: sales@magenta2000.co.uk
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A HIGH PRICE

Is overcharging restricting UK develocpment of electronic trading? Comments in Alan
Winstanley’s Net Work column this month show just how expensive use of the Internet is in
the UK in comparison with the USA. What is also obvious to us (we maintain Web sites
both in the UK and in the USA) is that the cost of UK web space is far nigher than that in
the USA. The higher call rates, as discussed in Net Work, may not seem significant, but what
really made Internet use and services take off in the USA was the introduction of virtually
free access for all.

Anyone who has seen any American TV recently cannot fail to realise just how big
Internet use is. Not only does every advert carry a URL, many of them are only advertising
Web sites. Whilst there are a few such adverts in the UK, it is obvious that we are way
behind what is happening on the other side of the pond. They also have a number of TV
programmes aimed at web surfers, buying online etc.

Development in the USA has been so rapid and so all encompassing that the FCC are now
taking steps to ensure that a situation of “haves” and “have-nots” does not arise. Their worry
is that those with web access — the vast majority of the US population in one way or another
— will have the power of the knowledge resource behind them, whilst a poorer section of the
community may be starved of such access and find it harder and harder to stay in touch with
today’s modern world, thus restricting the job opportunmes open to this group. The FCC are
forcmg high tech compdmes to pay for systems that give access to all by placing computers
into schools and communities which carnot afford them themselves.

We can certainly see a future where access to the Web and E-mail etc will be essential for
virtually all businesses and, of course, the ability to use the technology is already essential
in many jobs. The problem with technology is that it moves at an ever increasing pace — just
look at how far we have come from nowhere in the last 100 years or so. It is essential for
the UK to keep up with electronic trading worldwide.

OOPS!

My silly mistake in the last editorial was spotted immediately by the Editors of our
Online Edition. but not as yet pointed out by any readers — I guess you are all too polite. I
should have said most of us won’t be around for the next century, not the next millennium.
Perish the thought — a thousand more years of editing EPE; could be worse I suppose.
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Copies of EPE are available on subscri llon
anywhere in the world (see , from al

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

newsagents (distributed by CO A ' 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
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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
accept 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 magaqne logo in gold on the
spine. Price £5.95 plus £3.50 p&p (for overseas
readers the postage is £6.00 to everywhere except
Australia and Papua New Guinea which cost
£10.50). Normally sent withir seven days but please
allow 28 days for delivery — more for overseas.
Payment in £ sterlin g 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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READERS’ ENQUIRIES

E-mail: techdept@epemag.wimborne.co.uk
We are unable to offer any advice on the use,
purchase, repair or modification of commercial
equipment or the incorporation or modification
of designs published in the magazine. We
regret that we cannot provide data or answer
queries on articles or projects that are more
than five years old. Letters requiring a personal
reply must be accompanied by a stamped
self-addressed envelope or a self-
addressed envelope and international reply
coupons. Due to the cost we cannot reply
to overseas queries by Fax.

All reasonable precautions are taken to ensure
that the advice and data given to readers is
reliable. We cannot, however, guarantee it and
we cannot accept legal responsibility for it.

COMPONENT SUPPLIES

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

ADVERTISEMENTS

E-mait: 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
eguipment and/or imprisonment can result
from illegal use or ownership. The laws vary
from country to country; readers should check
local laws.
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Constructional Project -

I

EASY-TYPIST

TAPE CONTROLLER

GASFOGLY LIWOD
crvesroat LT o |
ol e

ANDY FLIN.

/Improve keyboard skills, audio/isual
presentations and script prompter

the task of typing text into a comput-

er, though it will probably find plenty
of other uses. It plays recorded speech a
few words at a time, waiting for a prompt
before continuing. This allows people who
cannot type without looking at the screen
or keyboard to type rapidly and continu-
ously since it removes the need to refer fre-
quently to the text being typed, which in
the case of handwriting can be extremely
tedious.

There are, of course, other ways to enter
text into a computer. Printed matter of suit-
able quality can be scanned and read with
optical character recognition, but this
assumes that a reasonably powerful com-
puter is available together with the software
and a scanner, and it cannot be used with
handwriting.

Voice recognition software is now avail-
able but this requires serious computing
power and still has an error rate which
many people find unacceptable. Also, it is
difficult to see how this kind of software
will ever be able to deal with words which
sound the same, such as “to”, “too” and
“two” in the foreseeable future.

PAUSE FOR THOUGHT

The time-honoured way to do the job is
to dictate the text into a tape recorder and
play it back whilst typing, but this normal-
ly requires a “transcribing machine” as
used by audio typists. The difference
between these and ordinary tape players is
that they can be started and stopped almost
instantly and can “back-space” to play the
last few words again, usually with
footswitch control. They are expensive
though, and rarely found outside the office
environment.

However, an ordinary cheap microcas-
sette recorder can be used provided a cou-
ple of extra features are added. It should be
prevented from stopping in the middle of a
word so that everything played is intelligi-
ble, to remove the need for back-spacing,
and it should be possible to control it from
a footswitch.

This is what the Easy-Typist does. The
text is recorded in short “bursts’ of as
many words as the typist can reasonably
remember, with brief silences of about a
second between bursts.

THlS little project was devised to speed
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This is much easier to do than it sounds
and requires very little practice, certainly
far less than the “training” required by
most voice-recognition software products.
It can then be played back with the recorder
connected to this project which stops it
automatically at each brief silence, allow-
ing the preceding phrase to be typed before
playback is resumed by a press of the
footswitch.

The whole process is simple, rapid and
inexpensive to implement since it will work
with the cheapest of microcassette
recorders. It can also be used with any old
computer that will run a wordprocessor, or
even with a typewriter.

OTHER APPLICATIONS

Although the intended use is easier typ-
ing, other applications for this project will
include anything where audio information
has to be dished out in discrete chunks with
the user operating a switch of some kind to
continue to the next section. Audio

presentations and displays, operating
instructions and perhaps drivers’ navigation
information would all be practical uses.

The direction lists generated by pro-
grams such as “Autoroute” would be ideal
for it. Items such as instrument readings or
test notes could be made directly to a
recorder and written up easily later. No
doubt readers will be able to think of many
more applications.

As mentioned, microcassette dictation
recorders are now readily available and
very cheap with some models costing
under £20. Provided the recorder has ear-
phone and external power sockets and
operates from a 3V supply (2 x AAA bat-
teries is common) it can be used with this
project. It is not necessary to modify it in
any way, so any guarantee in force will not
be affected.

HOW IT WORKS

A block diagram of the Easy-Typist is
shown in Fig.l. The signal from the
recorder’s earphone socket passes straight
through to the earphone, but is monitored
by an amplifier with a voltage gain of about
eleven.

Easy-Typist linked to a microcassette, earpiece and the footswitch.
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The amplifier is used because at normal lis-

tening levels the voltage across an earphone is

FROM - -
STOP OUTPUT . I
EARPHONE > aMPLIFIE compararor fad TMER H Tmer  faf POWER L T very small, typically only a few millivolts. It
sy G also allows some control of the frequency
° response which improves circuit performance.
. roorswitcH sl S | The amplifier drives a comparator. Each time
EARPHONE 1.5 SEC the voltage of the amplifier’s output waveform

exceeds the reference set by the sensitivity con-

Fig. 1. Simplified block diagram for the Easy-Typist.
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Fig.2. Complete circuit diagram for the Easy-Typist Tape
Controller.
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trol, the comparator restarts a timer which runs
for about half a second to deal with the natural
gaps found even in continuous speech.

The output from this is combined with the input from the
footswiich so that either will operate the output, again through a
timer which in this case operates only when the circuit switches off
to ensure a positive turn-off action. The footswitch also has a timer,
s0 that a quick press always operates the recorder for long enough to
reach the next bit of speech.

Finally, there is an electronic switch to control power to the
recorder itself. To avoid the need for modifications to the recorder it
is started and stopped by using an external power supply and turning
this on and off. Plugging an external supply into these recorders nor-
mally disconnects the internal batteries, so the Easy-Typist supplies
power, in this case via a transistor.

C/IRCUIT DESCRIPTION

The full circuit diagram for the Easy-Typist is shown in Fig.2. The
input signal from plug PL1 is returned to the earphone socket SK1
but is also connected to the amplifier op.amp IC1 which has a volt-
age gain of eleven at 650Hz. An overal! “speech” bandwidth of
about 200Hz to 2kHz is set by capacitors C1 and C2.

Whenever the amplifier output exceeds the reference level set by
Sensitivity control VR1 comparator IC2a discharges capacitor C3,
causing the output of IC2b to go low. IC2a and IC2b have open col-
lector outputs to which load resistors R4 and R6 are connected from
the positive power supply. It takes C3 about half a second to recharge
via R4 to the point where IC2b’s output returns to the high state, giv-
ing the “timer” action needed to keep running with normal speech.

Combination with the signal from the footswitch is performed by
the Schmitt NAND gate IC3a. Taking either of the inputs of this gate
low causes its output to go high.

When footswitch S1 is operated it discharges capacitor C4. The
time taken for resistor R7 to recharge this capacitor guarantees
around 1-5 seconds running time following switch operation.

The next two gates, IC3b and 1C3c, ensure a positive switch-off
action. When the input from IC3a goes low, the output of IC3b goes
high and the output of IC3c¢ goes low. This is fed back to the other
input of IC3b through capacitor C7, ensuring that the “oft™ state is
maintained for at least the 1-5 seconds it takes for this capacitor 1o
charge through resistor R8.

POWER PLAY

Finally, IC3d inverts the signal to give the correct polarity of base
drive to transistor TR1 which controls the power to the microcassette
recorder. Diode DI reduces the voltage slightly as a 4-5V supply
with only the drop introduced by TR1 might damage a recorder
intended to operate from 3V. In practice a single diode here gives
about the right output voltage.

The supply for this circuit is taken from three “AA” cells
giving 4-5V. The SI7660 “voltage converter” IC4 generates a
negative supply for the op.amp and the comparators which gives
them a more suitable working voltage and also allows the battery
negative to be used as the circuit “ground’ (0V) to simplify the
design.

Supply decoupling capacitors are provided, these are C5, C6, C9
and C10 . The unusually large value of C9 is intended to absorb the
start-up surges of the recorder’s motor. Output to the recorder is
from plug PL2, whilst switch S2 is provided to switch off the power
when the unit is not in use.

CONSTRUCTION

Construction of this project is straightforward although it does
call for a fine-tipped soldering iron. All the components are assem-
bled on a piece of 0-1in. matrix stripboard, 14 strips by 33 holes. The
topside component layout and details of breaks required in the
underside copper tracks are shown in Fig.3.

The thirty-eight breaks should be made first. It’s worth checking
these carefully with a strong magnifying glass before continuing as
an almost invisible strip of copper sometimes remains around the
edge of a break and can be very difficult to find later.
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Following this the 21 links should be
fitted. These should be followed by the
resistors, diode D1, the small capacitors,
and transistor TR1. Finally, the sockets for
the four i.c.s should be fitted, followed by
the electrolytic capacitors.

It will be seen that some of the small
ceramic capacitors have their leads bent
outwards to accommodate a wider hole
pitch; where this is necessary care is need-
ed to avoid breaking them. There are seven
external connection points on the board.
The use of solder pins for these is highly
recommended as they provide more robust
connections which can be made from the
component side.

COMPONENTS

Resistors
R1 4K7
gg 68k See
22k
R4 iM gl-":ﬂ @ u@
R5 100Q
i e TALK
R7 39k page
R8 3M9
R9 2k2

All 0-6W 1% metal film

Potentiometer
VR1 1k rotary carbon, lin.

Capacitors
1, C6,
C10 100n resin-dipped
ceramic (3 off)
Cc2 2n2 resin-dipped ceramic

C3, C7, 470n resin-dipped
ceramic. (2 off)

C4 47u radial elec. 10V

C5 100u radial elec. 10V

Cc8 10u radial elec. 63V

Cc9 1000u radial elec. 10V

Semiconductors

D1 1N4001 1A 50V rectifier
diode

TR1 ZTX550 pnp silicon
transistor

IC1 TLO61 op.amp

IC2 LM393 dua! comparator

IC3 4093B CMOS quad
2-input NAND
Schmitt trigger

IC4 S17660 voltage converter

Miscellaneous

PL1 3-5mm mono jack plug

PL2 d.c. power plug, see text.

SK1 3-5mm mono chassis
socket

SK2 6-35mm mono chassis
socket

S1 footswitch, momentary
press-to-make type

S2 small s.p.s.t. slide switch.

B1 4:5V battery pack (3 x AA

cells in holder)

Stripboard 0-1in. matrix, size 14 strips x
33 holes; plastic case, size 118mm x
98mm x 45mm approx.; 8-pin d.i.l. socket
(3 off); 14-pin d.i.l. socket; control knob;
multistrand connecting wire; solder pins,

) £15

excl. footswitch & batts.

Approx. Cost
Guidance Only
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Fig.3. Easy-Typist stripboard component layout and details of breaks (38) required

in the underside copper tracks.

FIRST TESTS

A useful initial test is to power the board
without any of the i.c.s inserted, preferably
from a current-limited bench supply. Apart
from a brief surge as the decoupling capac-
itors charge, there should be virtually no
current drain. The reason for this test is to
check there are no major short-circuits pre-
sent without risk to the i.c.s.

If all seems well IC4 can be inserted.
When powered again with 4-5V, a 9V sup-
ply should appear across pin 4 and pin 7 of
IC1’s socket, pins 4 and 8 of IC2’s socket
and pins 7 and 14 of IC3’s socket.

If this checks out, IC1 can be plugged in.
With no input, output pin 6 should settle to
around OV (using the battery negative as
the reference point). Next, IC3 can be
inserted. Once capacitor C4 has had time to
charge, both inputs (pins 5 and 6) to 1C3a
will be high, so IC3 pin 4 should be low,
pin 3 should be high, pin 11 low and pin 10

high so transistor TR1 should be off.
Shorting the connections for footswitch S1
should reverse all these polarities and cause
the output to appear from TR1 collector (c)
and diode D1.

SPEECH TEST

It should now be possible to test the
stage around IC2 using a recorder with an
earphone and some recorded speech. At
this stage the recorder can operate from its
internal batteries, there is no need to con-
nect it to the supply from this project. The
earphone must be connected though, since
most recorders of this type use a series
resistor to reduce power to the earphone
and if it is not present the output voltage
will rise considerably.

The output of IC2b should be monitored
with a meter and the recorder should be
played at normal volume through the ear-
phone. The output of IC2b, at pin 7, should

Completed unit showing circuit board and battery holder mounted on the lid.
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be low whilst the speech is playing and go
high when it stops. Some adjustment to
Sensitivity control VR1 will probably be
necessary to achieve this, although the set-
ting of this control has not proved to be at
all critical.

A recording of some speech with
appropriate one-second silences will be
found useful for this test. Remember
that, when the speech stops, it will take
around half a second for the output of
IC2b to go high. Checking the output of
IC2a is not recommended unless an
instrument with a very high input imped-
ance is available.

A signal generator could be used in place
of the recorder, of course. If this is avail-
able, it should be set to inject a level of
SmV r.m.s. (15mV peak-to-peak) at about
600Hz to 700Hz. If this works, the output
from transistor TRI and diode DI can be
checked as operating correctly with the
sound input present and absent.

BOXING-UP

With all tests completed and correct, the
board can be fitted into a case of the user’s
own choice and connected as shown in
Fig.4. In the prototype, the Input plug PL1
is a 3-5mm mono jack plug dangling on a
short lead, whilst the Earphone socket SK1
is a 3-5mm mono chassis socket attached to
the case. The power plug PL2 for tne
microcassette recorder is one of the minia-
ture d.c. power plugs used with many items
these days, the exact type and connection
polarity will depend on the recorder it is to
be used with.

The footswitch was purchased as an
inexpensive ready-to-use item. It came with
a standard 6-35mm mono jack plug so a
socket for this was fitted to the case.
Although not shown, a small pushbutton
switch is fitted to the case and connected in
parallel with the footswitch socket for
applications where operation with this is
more convenient.

MISSING LINK

A comment regarding the pitfalls of
working with stripboard can be made here.
Sharp-eyed readers may spot a link to the
right of R6 at the top of the board which
connects positive supply to a section of

FROM RECORDER

TO BATTERY B1
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Fig.4. Interwiring from the circuit board to off-board components. The two plugs,
PL1 and PL2, are wired on extended leads.

track with a break at either end, but going
to nothing else.

Originally this link was not present.
Neither was the right-hand track break so
this section of track was connected to 1C3
pin 2 and, more importantly, IC3 pin 4.
This wouldn’t be a problem since it didn't
connect with anything else, right?

Wrong! The next track down connects to
pin 1 and pin 5 of IC2, and capacitance
between stripboard tracks can be astonish-
ingly high. When IC2 pin 1 tumns off, the
connection to it becomes high-impedance,
even though it is connected to ground by
the 470n capacitor C3.

The scenario, then, went as follows.
IC2 output turned off and the voltage
across C3 rose slowly as it charged from
resistor R4. When it reached ground
potential, IC2b changed state, causing
IC3a output to go low. A bit of this transi-
tion to the low state was fed back into C3
through the inter-track capacitance,
pulling it down enough to cause IC2b to
switch on again and the final result was a
slow oscillation.

So, the circuit which had functioned

perfectly as a breadboard ‘“rats-nest”
refused to behave as a neatly constructed
stripboard unit! Worse, it worked fine with-
out either IC2 or IC3, but not when both
were present, so the immediate assumption
was that there must be a short-circuit or a
missed break between these two.

It took around three hours to figure out
the true cause of the malfunction. The cure,
of course, was to remove the feedback path
by disconnecting the unused track section
with an extra break, and to improve on this
by tying it to the nearest supply rail. This is
a good example of the type of problem that
can befall the unwary stripboard user which
may be helpful to others encountering
similar troubles.

THE LAST WORD

To finish, here are a few more possible
uses for this little gadget. It would make an
ideal prompter for use when giving talks or
speeches. It could be used for audio-visual
training, or by actors learning their lines.

Finally, it might render it’s original pur-
pose obsolete by helping to train the user in
touch-typing! O

Circuit board component layout and wiring.

Completed Easy-Typist showing additional pause switch

Everyday Practical Electronics, February 2000

outton on top of the case.
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New Technology

lT IS now some years since light emitting
diodes (l.e.d.s) were first available for use.
Since then they have become very popular
as convenient and reliable indicators.

Originally l.e.d.s were only available in
red. Now having undergone a considerable
amount of development they are available
in a wide variety of colours. Orange and
yellow were the first to follow red, but
most other colours are available, although
they are slightly more expensive. Infra-red
emitters are also available, and these are
widely used in remote controls for televi-
sions, video recorders and a wide variety
of other products that need remote control.

The cost of these indicators and displays is
very low. Standard indicator lamps are avail-
able for a few pence, and high output devices
are a little more. Alpha-numeric displays are
also very reasonably priced, making them
ideal for use in home electronic products as
well as many commercial ones.

The phenomenon behind light emitting
diodes was first seen many years ago. A
British development engineer named H. J.
Round, who was famous for many
thermionic valve developments, first
noticed it in 1907 when he was making
some investigations into point contact
crystal detectors. He reported these discov-
eries in Electrical World, although no
further work was done.

The idea was not taken any further for sev-
eral years, and did not surface again until it
was observed by O. V. Losov in 1922.
Unfortunately, he lived in Leningrad and he
was killed in the Second World War when
Hitler advanced on Russia. Although he pub-
lished a total of four patents up until 1942, the
details of his work were never discovered.
However, it was Messrs. Bay and Szigeti who
actually patented l.e.d.s in 1939.

The l.e.d. resurfaced again in 1951 after
the discovery of the bipolar transistor. A
team of researchers led by K. Lehovac
started investigations into the effect. The
level of research grew rapidly and a num-
ber of companies were involved. This
resulted in the first light emitting diodes
being marketed in the late 1960s.
Basics

Light emitting diodes are a specialised
form of p-n junction. They are different
from normal p-n junctions in that they
must be fabricated from a compound semi-
conductor like gallium arsenide, gallium
phosphide or indium phosphide. In the
example of gallium arsenide, gallium has a
valency of three and arsenic a valency of
five and as such they are known as group
I1I-V semiconductors. Other compound
semiconductors are also formed from
group I1I-V materials. The more common
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/an Poole looks at the latest development to improve

the light efficiency of l.e.d.s.

semiconductors, silicon and germanium do
not emit light.

In a p-n junction it is found that the p-type
region has an excess of holes and the n-type
region an excess of electrons caused by the
doping. When a forward bias is applied to
the junction the electrons are attracted
across the junction region into the p-type
region. The same potential pulls the holes in
the oppositg direction, but across the junc-
tion. When the holes and electrons meet
they start to recombine. As a result of this
action a current flows across the junction.

When this occurs in an le.d., energy is
released, some of which is in the form of
photons. Interestingly it is found that more
light is usually produced from the p-type side
of the junction, and this is kept closest to the
surface of the diode to ensure that the mini-
mum amount of light is absorbed.

To produce light of the colour or correct
wavelength the correct materials must be
used and the device tailored for the applica-
tion. Pure gallium arsenide releases energy
in the infraired portion of the spectrum. To
enable light in the visible red end of the
spectrum to be produced aluminium is
added to the semiconductor to give alumini-
um gallium arsenide (AlGaAs). Phosphorus
can also be added to give red light.

For other colours other materials are
used. For example gallium phosphide
gives green light and aluminium indium
gallium phosphide is used for yellow and
orange light. Most le.d.s are based on
gallium semiconductors.

Efficiency

One of the problems that is common to
most forms of light emitter is that of effi-
ciency. The common incandescent light

LIGHT REFLECTED BACK
INTO L.E.D. AND DOES
NOT SHOW

TRADITIONAL L.E.D.

UGHT PATHIN |
TRADITIONAL LE.D.

UGHT
PRODUCED
HERE —
TAPERED LED
LIGHT ESCA% \
LIGHT PATH IN
TAPERED L.E.D

LIGHT
PRODUCED
HERE

Fig.1. Light paths for traditional and
new reverse tapered l.e.d.s.

bulb is notoriously inefficient, and l.e.d.s
also have a relatively low level of effi-
ciency. Whilst this may not be a major
consideration in many applications it is
nevertheless a major factor in many
designs, particularly those that are
battery powered.

A typical l.e.d. may consume as much as
20mA and most of this is dissipated as
heat. If the efficiency was improved then
the current consumption could be corre-
spondingly reduced, thereby saving battery
power. As many of the i.c.s used in pieces
equipment like cellular phones only con-
sume a milliamp or so, and provide a large
amount of functionality, this means that
the proportion of current being used to give
a simple indication is very high.

Over the years improvements have been
made to improve the technology. As most
of the light is generated at the p-type side
of the junction, this is generally placed
closer to the surface of the semiconductor
so that any light that is produced has less
distance to travel through the semiconduc-
tor and hence less light is absorbed.

Other techniques to improve the efficien-
cy are also employed. Often a coating
applied to the surface of the diode to match
the refractive index can triple the light out-
put, but despite this procedure a complete
match cannot be obtained and it is found
that only half of the internally reflected
light is released.

It is also possible to encapsulate the l.e.d.
in plastic that better matches the refractive
indices to help reduce reflections, but this
only yields a small increase in output.

New Development

In a led. it has been found that a large
proportion of the light is lost as a result of
total internal reflection at the interface with
the air. In a new initiative, NASA is licens-
ing some of the fruits of its development for
nominal fees and with the minimum of for-
malities. One of these is a structure for an
l.e.d. where the level of light that is lost by
internal reflection is greatly reduced.

The improvement is achieved by having
a reverse taper on the semiconductor chip.
This changes the direction that some of the
light takes so that it strikes the air-semi-
conductor interface at an angle so that a
greater proportion of the light is transmit-
ted through the interface and not reflected
back, see Fig.l.

The real elegance of the new idea lies in
its simplicity. This makes it easy to imple-
ment and as a result it is expected that the
idea will be taken up quite quickly.

With l.e.d.s being widely used it is antic-
ipated that the new le.d.s will soon
become commonplace, finding uses in air-
craft, spatial marking lights, traffic signals
and even as night lights in homes.
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Fully interactive demo versions avatlable for download from our WWW site.

Electronics Call for educational, multi-user and dealer pricing - new dealers always wanted
Prices exclude VAT ard delivery. All manufacturer's trademarks acknowledged




QuasaR ELecTRONICS
Unit 14 Sunningdale. BISHOPS STORTFORD. Herts. CM23 2PA
TEL: 01279 306504 FAX: 0870 7064222

all major credit cards. Make

ADD £2.00 P&P 10 ali orders {or 1st Class Recorded £4, Next day
{insured £250) £7 Europe £3.50 Rest of World £5.00, Ve accept

cheques/PO’s p
Electronics. Prices include 17.5% VAT MAIL
FREE CATALOGUE with order or send 2 x 1st class stamps
| (refundabie) for detalls of over 150 kits & publications.
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RDER ONLY
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® 2 x 25W CAR BOOSTER AMPLIFIER Connects
1o the oulpul of an existing car stereo cassette play-
er, CD player or radio. Healsinks provided. PCB
76x75mm. 1046-KT. £24.95

® 1W.1W STEREQ AMPLIFIER MODULE Uses
Samsung KA2209 IC (equivalent to the TDA2822)
designed for portable cassette players & radios. 1.8-
49vDC. PCB 35x50mm. 3087-KT £3.95

® 10W+10W STEREO AMPLIFIER MODULE Uses
TDA2009 class audio power amp IC designed for
Pigh quality stereo applications. 8-28VDC. PCB
45x80mm. 3088-KT £9.95

@ 18W BTL AUDIO AMPLIFIER MODULE Low volt-
age, high power mono 18W BTL amp using
HA13118 IC. Delivers 14W into 4 Ohm's (1% THD)
with 13.2V supply. Thermal/surge protection. 8-
18VDC. Heatsink provided. PCB 57x55mm. 3105-KT
£8.50

® 3-CHANNEL WIRELESS LIGHT MODULATOR
No electnical connection with amptitier. Light modula-
tion achieved via a sensiwe electrel microphone.
Separate sensitivity control per channel. Power
handing 400W.channel. PCB 54x112mm. Mains
powered. Box provided. 6014-KT £23.45

@ 12 RUNNING LIGHT EFFECT Exciting 12 LED
light ettect ideal for parties, discos, shop-windows &
aye catching signs. PCB design allows replacement
of LEDs with 220V bulbs by inserting 3 TRIACs.
Adjustable rotation speed & direction. PCB
54x112mm. 1026-KT £10.95; BOX {tor mains oper-
ation) 2026-KT £8.50

@ DISCO STROBE LIGHT Probably the most excit-
ing of all ight effects. Very bright strobe tube
Adjustable strobe frequency: 1-80Hz. Mains pow
ered. PCB: 60x68mm. Box provided. 6037-KT £28.90
® SOUND EFFECTS GENERATOR Easy 10 build.
Create an almost infinite vanety of interesting/unusu-
al sound etfects from birds chirping to sirens. 3VDC.
PCB 54x85mm. 1045-KT £8.95

@ ROBOT VOICE EFFECT Make your voice sound
similar to a robot or Darlek. Great fun for discos,
school plays, theatre productions, radio stations &
playing jokes on your friends when answenng the
phone! PCB 42x7 imm. 1131-KT £7.95

@ AUDIO TO LIGHT MODULATOR Controls inlensi-
ty of one or more lights In response to an audio input.
Safe, modern opto-coupler design. Mains vollage
experience required. 3012-KT £6,95

® MUSIC BOX Activated by light. Plays 8 Christmas
songs and 5 other tunes. 3104-KT £6.50

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

3131-KT £11.95

@ TRAIN SOUNDS 4 selectable sounds : whistle
blowing, level crossing bell, ‘clickety-clack’ & 4 in
sequence. SGOTM £4.95

@ ANIMAL SOUNDS Cat. dog, chicken & cow. Ideal
for kids farmyard toys & schools. SG10M £4.50

@ 3 1/2 DIGIT LED PANEL METER Use for basic
voltage/current displays or customise to measure
temperature, light, weight, movement, sound levels,
elc. with appropriate sensors (not suppled).
Varlous input clrcuit designs provided. 3061-KT
£11.95

® IR REMOTE TOGGLE SWITCH Use any TVVCR
remote control unit to switch onboard 12V/1A retay
orvoft. 3058-KT £8.95

X FACTOR

PUBLICATIONS
THE EXPERTS IN RARE &
UNUSUAL INFORMATION!
Full detats of all X-FACTOR PUBLICATIONS can be lound in

our cataiogue. N.8 Minimum order charge for reports and plans
15 £5.00 PLUS normal P&P.

@ SUPER-EAR LISTENING DEVICE Complete plans to
build your own parabolic dish microphone. Listen 10 distant
voices and sounds through open windows and even walls!
Made ‘rom readity available Earls R002 £3.50
@ TELEPHONE BUG PLANS Build you own micro-beetle
telephone bug. Suttable for any phone. Transmits over 250
metres - more with good recever Made from easy 10 obtain.
che components RO06 £2 50

KS - How they work and how to pick them Thrs fact
lllled report wilt teach you more about locks and the art of
lock picking than manty books we have seen al 4 times the

prce. Packed with information and illustrations R008 £3.50
. RADIO & TV JOKER PLANS
We show you how 10 build three different circuits lor onsrup(
ing TV picture and sound plus FM radio' May upset
a%!g;(:)urs & the authoritiest! DISCRETION REQUII ED
1
® INFINITY TRANSMITTER PLANS Complete plans for
building the famous Infinity Transmitter. Once installed on the
target phone, device acts like @ room bug. Just call the targe!
phone & activale lhe unit to hear all room sounds Great lor
me/office security! RG19 £3.!

. THE ETHER BOX CALL INTERCEPTOR PLANS Grabs
teiephone calls out of thin air' No need 10 wire-in a phone
bug. Simply place this device near the phone hnes 1o hear the
conversalians lakmg place! RO25 £3.00
@ CASH CREATOR BUSINESS REPORTS Need ideas for
making some cash? Well this could be just wha! you need!
You get 40 reports (approx. 800 pages) on lloppy disk that
gwve you information on setting up different businesses You
also get valuable reproduction and duj go;camn nghts so that
you can sel the manuals as you ke £7.50
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PROJECT KITS

OUR PROJECT KITS COME COMPLETE WITH ALL COMPONENTS,
HIGH QUALITY PCBs, DETAILED ASSEMBLY/OPERATING INSTRUCTIONS

SPEED CONTROLLER for any common DC motor up
to 100V'5A. Puise width modulation gives maximum
torque at alt speeds. 5-15VDC. Box provided. 3067-KT
£10.95

@ 3 x 8 CHANNEL IR RELAY BOARO Control eight 12V/1A
relays by Infra Red (IR) remote control over a 20m range in
sunhght. 6 relays turn on only, the other 2 toggle onioft. 3
operation ranges determined by jumpers Transmitter case &
all components provided. Recever PCB 76x89mm. 3072-KT
£43.95

® PC CONTROLLED RELAY BOARD

Convert any 286 upward PC into a dedicated
automatic controller to independently turn on/off
up to eight lights, motors & other devices around
the home, office, laboratory or factory using 8
240VAC/12A onboard relays. DOS utilities. sam-
ple test program, full-teatured Windows ulility & all
components (except cable) provided. 12VDC.
PCB 70x200mm. 3074-KT £28.95

® 2 CHANNEL UHF RELAY SWITCH Contains the
same transmitter/receiver pair as 30A15 below plus

the components and PCB to control two
240VAC/10A relays (also supplied). Ultra bright
LEDs used to indicate relay status. 3082-KT £25.95

® TRANSMITTER RECEIVER PAIR 2-button key-
tob styte 300-375MHz Tx with 30m range. Receiver
encoder module with matched decoder IC.
Components must be built into a circurt ke kit 3082
above. 30A15 £13.95

@ TELEPHONE LINE RELAY SWITCH Turn oroff 4
relays over your phone line from anywhere in the worid. 4-
digit security code Line protection circuitry butlt-in {non-
approved). PCB 78x105mm. 3086-KT £42.95

@ PC DATA ACQUISITION\CONTROL UNIT Use your
PC to monitor physical vanables {e.g. pressure, tem-
perature, hight, weight. switch state. movement, relays,
etc.), process the information & use results to control
physical devices llke motors, sirens, felays, servo &
stepper motors. Inputs: 16 digtal & 11 analogue.
Outputs: 8 digital & 1 analogue. Plastic case with print-
ed fronVrear panels, soltware utilities. programming
examples & all components {except sensors & cable)
provided 12VDC 3093-KT £79.95

® PIC 16C7T1 FOUR SERVO MOTOR DRIVER
Smuttaneousty control up to 4 servo motors Software &
all components (except servos/control pots) supplied.
5VDC. PCB 50x70mm. 3102-KT £13.95

SURVEILLANCE

upphed with sensive electrel microphone & baltery holder Ci

All rans-

rmrlers canbe reoewed onan cydrnaly VHF FM rado berween 88-108MHz. Avaiiable in Kit Form (KT) or Assembded & Tested (AS)

ROOM SURVEILLANCE

@ MTX - MINIATURE 3V TRANSMITTER

Easy to buid & guaranteed 1o transmit 300m @ 3V. Long bat-
tery e 3-5v operallon Only 45x18mm @ 3007KT £4.95

MRTX - MINiATURE 9V TRANSMITTER

Our best sell ng bug. Super sensitive, high power - 500m range
@ 9V (over 1km with 18V supply and better aersal). 45x19mm
3018KT £5.95 AS3018 £11.95

HPTX - HIGH POWER TRANSMITTER

High performance 2 stage
fransmitter gives greater
stability & higher quaty
recepton 1000m range 6-
12V DC operation Sue
70x15mm 3032KT £6.95
AS3032 £16.95

@ MMTX - MICRO-MINIATURE 9V TRANSMITTER

The uitimate bug for fts size, performance and price. Just
15x25mm 500m range @ 9V Good stabiry. 6-18V operation.
3015KT £7.95 AS3051 £13.95

@ VTX - VOICE ACTIVATED TRANSMITTER

Operates only when sounds detected. Low standby current.
Variable tngger sensitvily 500m range Peaking crcunt sup-
phed for maximum RF output. Orvoft swiich 6V operation Only
63x38mm 3028KT £7.95 AS3028 £24.95

HARD-WIRED BUGTWO STATION INTERCOM

Each stafion has its own amplifier, speaker and mic Can be
set up as either a hard-wired bug or two-station intercom 10m
x 2-core cable suppled 9V operation. 3021KT £11.95 (kit
form only)

@ TRVS - TAPE RECOROER VOX SWITCH

Used fo automatically operate a tape recorder (not supplied)
via s REMOTE socket when sounds are detected. Afl conver-
sations recorded Adjustable sensilivly & tumn-off delay
115x19mm. 3013KT £6.95 AS3013 £18.95

TELEPHONE SURVEILLANCE

@ MTTX - MINIATURE TELEPHONE TRANSMITTER
Attaches anywhere o phone tine. Transmits only when phone
is used! Tune-in your radic and hear both parties 300m range.
Uses line as aerat & power source 20x45mm 3016KT £4.95
AS3016 £10.95

@ TAI- TELEPHONE RECORDING INTERFACE
Automatically record all conversations  Connects between
phone Ime & tape recorder {not supphed) Operates recorders
wih 1.5-12V battery systems Powered from hine. 50x33mm.
3033IKT £5.95 AS3033 £15.95

® TPA - TELEPHONE PICK-UP AMPLIFIER'WIRELESS
PHONE BUG

Place pick up corl on the phone ling o near phone earpece
and hear both ses of the conversation. 3055KT £9.25
AS3055 £18.95

@ 1 WATT FM TRANSMITTER Easy to construct Delivers a
cnsp clear signal Two stage crrcuil. Kit includes microphone
and requires a smple open dipole aenal. 8-30vDC. PCB
42x45mm 1009-KT £9.95

@ 4 WATT FM TRANSMITTER Comprises three RF
stages and an audio preamplier stage. Piezoelectric
microphone supplied or you can use a separate pream-
plfier creutt Antenna can be an open dipole or Ground
Plane. ldeal project for those who wish 1o get started in
the fascinating world of FM broadcasting and want a
good basic circult 1o expenment with 12-18VDC. PCB
44x146mm 1028-KT. £18.95

@ 15 WATT FM TRANSMITTER (PRE-ASSEMBLED &
TESTED) Four transistor based stages with Philips BLY
88 in final stage. 15 Watts RF power on the air 88-
108MHz Accepts open dipole, Ground Plane, 5.8 J, or
YAG! configuration antennas. 12-18VDC. PCB
70x220mm. SWS meter needed lor ahgnment. 1021-KT
£64.95

@ SIMILAR TO ABOVE BUT 25W Output. 1028-KT £69.95

@® STEREO VU METER shows peak music power
using 2 rows of 10 LED's (mixed green & red)
moving bar display. 0-30db. 3089-KT £10.95

@ AM RADIO KIT 1 Tuned Radio Freguency front-
end, single chip AM radio IC & 2 stages of audio
amplification. All components inc. speaker provided.
PCB 32x102mm. 3063-KT £9.95

@ DRILL SPEED CONTROLLER Adjust the speed
of your electric drill according to the job al hand.
Sutable for 240V AC mains powered drills up to
700W power. PCB: 48mm x 65mm. Box provided.
6074-KT £15.90

® 3 INPUT MONO MIXER Independent fevel con-
trol for each input and separate bass/reble controls,
Input sensitivity: 240mV. 18¥ DC. PCB: 60mm x
185mm 1052-KT £16.95

® ELECTRONIC SIREN 5 Watt. Impressive 5W
power output. Suitable for alarm

@ 3V/1.5V TO 9V BATTERY CONVERTER Replace
expenswve 3V batteries with economic 1.5V batter-
ies. IC based circuit steps up 1 or 2 AA batteries to
give 9V/18mA. 3035-KT £4.95

@ STABILISED POWER SUPPLY 3-30V/2.5A Ideal
for hobbyist & professional laboralory. Very rehable
& versalile design at an extremely reasonable price.
Short circunt protection. Variable DC voltages (3
30V). Rated output 2.5 Amps. Large heatsink sup-
plied. You just supply a 24VAC/3A transtormer. PCB
55x112mm. Mains operation. 1007-KT £17.50.
Custom Designed Box 2007 £34.95

@ STABILISED POWER SUPPLY 2-30V/5A As kit
1007 above but rated at 5Amp Requires a
24VAC5A transformer. 1096-KT £29,95. Custom
Designed Box 2096 £34,95

® RFI POWER SUPPLY Designed to power RF

motorbikes, etc. Output frequency 1:2kHz. 6- |2V
DC. PCB: 37mm x 7imm. Siren not provided 1003-
KT £5.95
® NEGATIVE\POSITIVE ION GENERATOR
Standard Cockcroft-Walton multiplier circuit.
Mains voltage experience required. 3057-KT
£8.95

paRAl"

ONLY £14.95 (phone for bulk discounts).

30-In-ONE
Electronic Projects Lab

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

® PC SERIAL PORT ISOLATED IO BOARD
Provides eight 240VAC. 10A relay outputs & 4 opti-
cally 1solated inputs. Designed for use in various
control & sensing applcations e.g. load switching,
external switch nput sensing, contaCt closure &
external voltage sensing. Controlled via seral port &
a terminal emulator program (built into Windows).
Can be used with ANY computer/oparating system.
Plastic case with printed tronVrear panels & all com-
ponents (except cable) provided. 3108-KT £44,95
® UNIPOLAR STEPPER MOTOR DRIVER tfor any
568 iead motor. FasVsiow & single step rates.
Direction control & onoff switch. Wave, 2-phase &
hall-wave step modes. 4 LED indicators. PCB
50x65mm. 3109-KT £12.95

@® PC CONTROLLED STEPPER MOTOR DRIVER
Control two unipolar stepper motors {(3A max. each)
via PC printer port. Wave, 2-phase & hall-wave step
modes. Software accepts 4 digital inputs from exter-
nal switches & will single step motors, PCB fits In D-
shell case provided 3113-KT £15.95

@ 12-BIT PC DATA ACQUISITIONCONTROL UNIT
Similar to kit 3093 above but uses a 12 bit Analogue-
to Digital Converter (ADC) with internal analogue muk
tiplexor. Reads 8 single ended channels or 4 differen
tial Inputs or a mixture of both. Analogue nputs read 0-
4V. Four TTLUCMOS compatible digital input/outputs
ADC conversion time <10uS. Sottware (C, OB & Win),
extended D shell case & all components (except sen-
sors & cable) provided. 3118-KT £44.95

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

@® UNIVERSAL TIMER Seven crystal controlled tim-
ing operations in steps of 0.1s from 0.1 6553.6s or 1
second steps from 0.1 65536s. Aliows 4 signal input
types from push button to electrically isolated volt-
age switching sources. On-board relay will switch
240V/5A Box, software & all components provided.
PCB 56 x 97mm. 3054-KT £24.95

WEB: http://
email: epesales(

.QuasearElectronics.com

® LED DICE Classic intro to electronics & circuit
analysis. 7 LED's simulate dice foll, slow down &
land on a number at random. 555 IC circuit. 3003-KT
£7.95

® STAIRWAY TO HEAVEN Tests hand-eye co-ordnation.
Press switch when green segment of LED hghts 10 climb
the starway - miss & start again! Good intro o severat
basic circuits. 3005-KT £7.95

® ROULETTE LED 'Ball' spins round the wheel,
slows down & drops into a slot. 10 LED's. Good intro
to CMOS decade counters & Op-Amps. 3006-KT
£9.95

@ DUAL LED DICE PIC 16C54 circuit performs sim-
tlar function to 3003-KT above but two dice. Good
intro to micro-controliers. 3071-KT £11.95

® 9V XENON TUBE FLASHER Transformer circuit
steps up 9V battery to flash a 25mm Xenon tube.
Adjustable flash rate (0-25-2 Sec’s). 3022-KT £10.95
@ LED FLASHER 1 5 ultra bright red LED's flash in
7 selectable patterns. 3052M-KT £4.50

® LED FLASHER 2 Similar 1o above but flash in
sequence of randomty. ideal for model raiways.
3052M-KT £4.50

® 16C84 PIC PROGRAMMER Reads, programs &
verifies. Uses any PC parallel port. All hardware,
software & documentation needed to learn & test
this uC provided. 3081-KT £20.95

@ SERIAL PIC PROGRAMMER for all 8/18 28/40
pin DIP senal programmed PICs. 3rd party software
supplied expires after 21 days (costs US$25 to reg-
ister). 3096-KT £12.95

@ 'PICALL SERIAL & PARALLEL PIC PRO-
GRAMMER for all 81828 40 pin DIP parailel AND
serlal PICs. Includes tully functional & registered
software (DOS, W3.1, W958). 3117-KT £54.95

® ATMEL 89Cx051 PROGRAMMER Simple to-use
yet powerful programmer for the Atmel 89C1051,
89C2051 & BIC4051 uC's. Programmer does NOT
require special software other than a lerminal emy-
lator program (buill into Windows). Can be used with
ANY computer/foperating system. 3121-KT £24.95

eivers. Blocks high frequencies &
ehmmales problems like noise, overheating, stand-
ing waves, etc. Output: 12-14VDC/3A. Thermal/short
circuit protection & electronic stabilisation. You just
supply a 18VAC/3A transformer. PCB 72x82mm.
1171-KT £24.95
@ MOTORBIKE ALARM Uses a reliable vibration sen-
sor (adjustable sensitivity) to detect movement of the
bike to tngger the alarm & switch the output relay to
which a siren, bikes horn, indicators or other warning
device can be attached. Auto-reset. 6 12VDC. PCB
57x64mm. 1011-KT £10.95 Box £5.95
@ CAR ALARM SYSTEM Protect your car from
thef. Features vibration sensor, courtesy/boot light
voltage drop sensor and bonnetboot earth switch
sensor Entry/exit delays. auto-reset and adjustabie
alarm duration. 6-12V DC. PCB: 47mm x 55mm
1019-KT £9.95 Box £6.50
@ LIGHT ALARM Protect your valuables. Alarm
sounds Hf Circuit detects smailest amount of light.
Place in cash box etc. 3008-KT £4.50
@ PIEZO SCREAMER 110dB of ear piercing
noise. Fits in box with 2 x 35mm piezo elements
built into their own resonant cavity. Use as an
alarm siren or just for fun! 6-9VDC. 3015-KT
£8.95
@ COMBINATION LOCK Versatile electronlc lock
comprising main circuit & separate keypad for
remote opening of lock. Relay supplied. 3029-KT
£8.95
® ULTRASONIC MOVEMENT DETECTOR Crystal
locked detector frequency for stability & rehabiiity. PCB
75x40mm houses all components. 4-7m range.
Adjustable senstivity. Output will drive external
relay/circutts. 9VDC. 3049-KT £11.95
PIR DETECTOR MODULE 3-lead assembied unit
Just 25x35mm as used in commercial burglar alarm
systems 3076-KT £7.95
@ INFRARED SECURITY BEAM When the invisi-
ble IR beam 1s broken a relay s tnpped that can be
used to sound a bell or alarm. 25 metre range.
Mains rated relays provided. 12VDC operation.
3130-KT £10.95
@ FUNCTION GENERATOR Quad Op-Amp oscilla-
tor & wave shaper circuit generates audio range
square waves (6Hz-6KHz), tnangle & pseudo sine
outputs 9VDC. 3023-KT £3.95
@ LOGIC PROBE lests CMOS & TTL circuts &
detects fast puises. Visual & audio indication of fogic
state. Full instructions supplied. 3024-KT £6.95
® SQUARE WAVE OSCILLATOR Generates
square waves at 6 preset frequencies in factors of
10 from 1Hz-100KHz. Visual output indicator. 5-
18VDC. Box provided. 3111-KT £7.95
® PC DRIVEN POCKET SAMPLER/DATA LOG-
GER Analogue voltage sampler records voitages
up to 2V or 20V over periods from milti-seconds to
months Can also be used as a simple digital
scope to examine audio & other signals up to
about 5KHz. Software & D-shell case provided.
3112-KT £18.95
@ 20 MHz FUNCTION GENERATOR Square, tri-
angular and sine waveform up to 20MHz over 3
ranges using ‘coarse’ and ‘hne’ Irequency adjust-
ment controls. Adjustable output trom 0-2V p-p. A
TTL output 1s also provided for connection to a
frequency meter. Uses MAX038 IC. Plastic case
with printed front/rear panels & all components
provided. 7-12VAC. 3101-KT £49.95

Secure Online Ordering Facilities
Full Kit Listing, Descriptions & Photos
QuasarElectronics.com Kit Documentation & Software Downloads
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A roundup of the latest Everyday
News from the world of

electronics

LIVE WEB EVENTS

Barry Fox reports on the latest attempts to Improve

{ HILIPS wants to extend E-commercs

on the Internet to pay-viewing of
special events, by exploiting a feature of
the newly ratified MPEG-4 standard.
MPEG-4 can carry acceptable pictures
and sound at a few tens of Kbps, because
it is object-oriented. The stationary
background and moving foreground are
separately coded, and re-combined in
the PC. Background ambient sound is
separately coded from speech or music.

Philips has developed a system which
uses MPEG-4 to provide an overall view
of a sports pitch or concert stage, along
with background crowd noise. The players
and performers only appear on screen, and
the music or commentary are only heard,
when the PC-user pays a fee by credit
card. Advertisements on boards are tai-
lored to the location of the target audience.

Web Overload

However, as proved by the Netaid live
Webcast, the Internet has a long way to
go before it can challenge conventional
TV, and paying for faster PCs and ISDN
access into the home is no answer if the
main delivery system is overloaded. This
message came over loud and clear from
the fuzzy disjointed video images that
arrived from Web cover of the Netaid
pop concerts held in London, Geneva and
New York on 9 October '99. The UN-
backed website (http://www.netaid.org)
used 1500 servers at 90 locations round
the world.

Cisco Systems (http://www.cisco.com)
and the organisers designed the system to
handle 125,000 simultaneous hits, and one
million a minute — ten times the peak rate
for Internet cover of the last Olympics.
Netaid’s target was to break the billion hit
barrier.

Internet news reports after the event
(http://dailynews.yahoo.com) put the
total number of people who visited the
site at 2-4 million. Those who did log on
had to download the latest version of the
RealPlayer G2 decoding software before
they could receive live video and sound
(http://www.realaudio.com).

Even with 64Kbps ISDN access to the
Netaid site, with a Pentium 3 processor
running at S00MHz and Windows 98,
the postage stamp live pictures frequent-
ly collapsed into an irregular display of
frozen and blurred images. Material
coded at 34Kbps often delivered at an
average of 4Kbps, sometimes dropping
to zero data rate. Motion was, at best,
very jerky. Sound quality remained-
reasonably consistent throughout.

Those who watched on TV got a much

Everyday Practical Electronics, February 2000

live action on the Web.

better deal. The BBC in Britain promot-
ed the event through its own Web Site
(http://news.bbe.co.uk) and joined with
MTYV to broadcast the concert live. TV

stations in 60 countries relayed the
event. UNESCO also offered a menu of
audio interviews on its Web Site
(http://www.unesco.org).

Blg Cheese Declares War

AS part of the next BBC2 Robot Wars series. a radio-controlled robot tastefully (?) called
The Big Cheese, will be taking part. It is shaped like a large wedge of cheese and is
sponsored by dairy company St Ivel. Roger Plant of Plant Engineering in Somerset is the
designer.

Of technical interest irather than gastronomic) is the fact that the robot is controlled by
low power radio modules from Wood & Douglas. The ST500 and SR500 synthesised
transmitter and receiver used cover the 400-500MHz band and have multichannel capa-
bility. The sensitive receiver and matching 100mW transmitter are ideal for short and
medium range applications.

Comments Roger Plant, “Having competed in Robot Wars before, we believe we've got
it right this time". His previous robot, The Muie, was voted the best engineered robot in
the last series of Robot Wars.

Wood & Douglas Ltd can be contacted at Dept EPE, Lattice House, Baughurst Road,
Baughurst, Tadley, Hants RG26 S5LP. Tel: 0118 981 1444. Fax: 0118 981 1567. E-mail:
info@woodanddouglas.co.uk. Web: www.woodanddouglas.co.uk.
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ware is available on CD-ROM.

Two low cost single and dual channel PC-based test instruments have been released by
test and measurement specialists Vann Draper Electronics. Both models feature a
20MHz real-time, 40Ms/s digital storage oscilloscope, 20MHz spectrum analyser, one
second to 999 hours data logger and an AC/DC voltmeter.

The virtual instruments are designed to look and operate like conventional bench
instruments. They include cursor and on-screen readouts of amplitude, frequency, trig-
ger level and time. Results and waveforms can be stored either for future reference or
additional analysis. A simple plug-in card operates with a PC under Windows 3.1, 95, 98

The SCP201 and SCP202 are priced at £159 and £1989 respectively and are equally
suited to applications in industry, education, production and service. The software allows
the addition of other instruments in the range to be easily added. Full demonstration soft-

For more information contact Vann Draper Electronics Ltd., Dept EPE, Stenson
House, Stenson, Derby DE73 1HL. Tel: 01283 704706. Fax: 01283 704707. E-mail:
sales@vanndraper.co.uk. Web: www.vanndraper.co.uk.

I = 2

FREE EPTSOFT

ASTONISHING - the popular Electronics
Principles educational software has been
made available to hobbyists, students and
engineers absolutely free!

We have never had occasion to doubt the
sanity of our friends at eptsoft Ltd (who
used to trade as EPT Educational Software)
and we can't believe it's slipped now, but
free software? . . . Well, they must have a
good reason, as well as still having the
Seasonal Spirit of Christmas {and the
Millennium)!

Electronics Principles on-line electronic
course is a huge “virtual textbook ™ of elec-
tronics information, containing hundreds of
worked examples, from simple D.C. theory
to PIC microcontrollers, over a thousand
colourful electronics images and accompa-
nying text.

It has been explained to us that the compa-
ny’s fully interactive software package,
Electronics, Electrical and Mathematics
Principles V6, is available in hundreds of UK
colleges, including many of the top universi-
ties, as supporting software for electronics
courses. Providing Electronics Principles
Online free gives students the opportunity to
access this information as a follow-up to
their studies outside the classroom.

As an additienal service to students and
those wishing to study electronics, eptsoft
Ltd is inviting colleges and universities to
provide website addresses to enable quick
and easy searches to be made when investi-
gating UK electronics courses.

For more details contact eptsoft Ltd, Dept
EPE, Pump House, Lockram Lane,
Witham, Essex CM8 2BJ. Tel/Fax: 01376
514008. E-mail: info@eptsoft.com.

Web: www.eptsoft.com.
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FREE PIC BASIC

FOR those of you who don’t feel inclined
to learn PIC Language (but you could,
easily, if you wanted to), there is a Free
PIC Basic Compiler for Win95/98 avail-
able for download from Leading Edge
Technology's website.

LET has released this program to
encourage the use of the Microchip
PIC16Cxx series of microcontrollers,
along with the company’s range of low-
cost PIC programmers and related prod-
ucts. The compiler supports PIC types *54
to '57, 71, "84 and ’508/9.

For more information contact Leading
Edge Technology Ltd., Dept EPE, White
Rose House, Triq Ix-Xintill, Tarxien,
Malta PLA11. Tel: 00356 678509. Fax:
00356 667484.

E-mail: johnmorr@email keyworld.net.

Web: http://let.cambs.net

Electromail’s CD-ROM Cat
RECENTLY received at HQ is the latest
Electromail CD-ROM catalogue. As sister
company to RS Components, which is one
of the UK’s largest distributor of electron-
ic, electrical and mechanical products,
Electromail makes this vast range avail-
able to technical hobbyists and small busi-
nesses. The CD-ROM catalogue contains
over 107,000 products, as well as an
extensive library of datasheets, and access
to specialised technical helplines.

The CD-ROM costs £3.99 and is avail-
able by post, or by phoning or faxing with
credit card details. Contact details are:

Electromail, PO Box 33, Dept EPE,
Corby, Northants NN17 9EL. Tel: 01536
204555. Fax: 01536 405555. The RS web-
site is at http://rswww.com.

Flash Trap Folly

By Barry Fox

AFTER a year’s development work, a
British invention that can fool vehicle
speed trap cameras recently went on sale
for £200. The Home Office says it is “unre-
liable and ineffective” and anyone who
tries it risks arrest for “conspiring to per-
vert the course of justice’ and contraven-
ing the Department of Transport’s
Construction and Use Regulations.

Photographer Alwyn Morris licensed
Backflash of Mansfield in Nottingham-
shire to manufacture and market the device
which he patented a year ago. A slave flash
unit by a car’s number plate is triggered by
any photo flash and reacts so quickly that
it fogs the film or blinds a digital image
sensor. The slave reacts either to visible
flash or infra-red as used in some new
cameras to trap motorists without their
knowledge.

Although Backflash explains how the
slave can be fitted near a car’s number
plates, and proved to work by taking a
Polaroid photo or pointing an infra-red
TV control at it, the company adds the
disclaimer “we do not advocate use
against traffic enforcement cameras’.
The recommended use is to protect
famous people against paparazzi
cameras.

The Department of Transport and
Highways Agency reckons that no compa-
ny could get rich on selling only to cam-
era-shy celebrities. “Apart from breaking
the law” says a Home Office spokes-
woman “the police can still read a fogged
image by reversing its positive/negative
polarity”.

When Backflash failed to answer ques-
tions, spokeswoman Jane Cheffings
explained that “Those responsible for the
invention felt it inappropriate to continue
the conversation ... you will see from the
media coverage and technical data this is
the information we are willing to enpart
(sic)”.

Jackson Tuning
Caps Revived

IT will be a relief to readers involved in
radio receiver design to learn that, after
experiencing severe financial problems,
the renowned Jackson Brothers company
has been purchased by Mainline
Electronics, and that the future production
of variable capacitors and ball drives is
assured. The first catalogue produced
under the new ownership has been
received here at HQ. It is well worth
acquiring. New ranges of products are
planned.

A longer report appears in the
Christmas "99 issue (No. 62) of our sis-
ter publication Radio Bygones. The full
story of Jackson's earlier troubles makes
harrowing reading, but the company is
now back on track.

For more details on Jackson Brothers
products, contact Mainline Electronics,
Dept EPE, PO Box 235, Leicester LE2
9SH. Tel: 0116 277 7648. Fax: 0116 247
7551. E-mail: sales@mainlinegroup.co.uk.
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PIC BASIC

Write your PICmicro programs in BASIC!

Quicker and easier than “C” or assembler Expanded BASIC
Stamp | compatible instruction set. True compiler provides
faster program execution and longer programs than BASIC
interpreters. 12CIN and 121COUT instructions to access
external serial EEPROMs. More user variables Peek and Poke
instructions to access any PICmicro register from BASIC.
Serial speeds to 115k baud. In-line assembler and
Call support (call your assembly routines). Supports
PIC12C67x, PIC14Cxxx, PIC16C55x, 6xx, 7xx, 84, 92x and
PIC16F8x/PIC16F8xx microcontrolers. Use in DOS or
Windows Compatible with most PICmicro programmers.

The low-cost PicBasic Compiler (PBC) makes it easy to
write programs for the fast Microchip PICmicros. PBC con-
verts these programs into hex or binary files that can be
programmed directly into a PICmicro microcontroller. The
easy-to-use BASIC language makes PICmicro programming
available to everyone with its English-like instruction set. No
more scary assembly language!

With Support for 16F877 and Smart Memory Card

UQ 18pJO PUB 3N"00"[[IYUMOID MMM//:dlY

sweiboid sjdwes pue [enuepy D|1Syg0id 8bed-ggy |in} ay; peojumoq

The PicBasic Pro Compiler runs on PC compatibles. It

Free program Editor
Free Windows Front End
and sample basic programs including
code to support 1M Smart memory card

PIC PROGRAMMER KIT
Now with WINDOWS SOFTWARE DRIVER!

Programs the Popular PIC 16C84, 16F84, 24xx series serial memory devices.
Connects to the serlal port of a PC and requires NO EXTERNAL power supply.
The kit includes Instructions for assembly, circult diagram and component lay-
out.

This handy little programmer is easy to build, taking
no more than 30 minutes to assemble and test. The
Professional quality PCB is double-sided, through-
plated with solder resist and screen printing to aid
efficient assembly. !t is supplied with driver software
to run in DOS on a 386 PC upwards and under
Windows 95 on 486 or Pentium and a Disk full of
interesting projects, tips and data sheets for PIC
devices, including FREE Assembler and Simulator.
Only £15.00 including Delivery and VAT
(requires 9-pin D-type to 9-pin D-type cable to con-
nect to serial port of PC). CABLE £5 INC. VAT AND
DELIVERY

PIC Micro CD ROMs NOW TWO CD ROMS!
Packed with information. PIC MICRO data sheets, Programs and Diagrams, Ap-
plication notes, PDF Viewer includes PING-PONG and TETRIS with video and
sound out of a PIC'84. BASIC language ASSEMBLY routines! Data sheets on
thousands of Micro-controllers and support parts categorised by manufacturer.
This must be the best value for money.

€10 inc P&P & VAT - a “MUST BUY!”’

Crownhill Associates Limited

Tel: 01353 666709
www.crownbhill.co.uk

The Old Bakery, New Barns Road, Ely, Cambridge, CB7 4PW
Fax:01353 666710
E-mail: sales@crownhill.co.uk

EPIC ™

e Low cost programmer for PIC12Cxxx,
PIC12CExxx, PIC14Cxxx, PIC16C505, 55x,
6xx, 7xx, 84, 9xx, PICT6CE62x and PIC16F8xx
microcontroliers

e ZIF adapters available for 8/18- and 40/28-pin
DIP, 8-, 18- and 28-pin SOIC, 44-pin MQFP
and 44- and 68-pin PLCC PICmicros

e Runs off two 9-volt batteries or optional AC
adapter

e Connects to PC paraliel printer port

e Software upgradeable for future PiCmicros

@ Includes “8051" style PICmicro macro
assembier

® Available assembled and tested or
as bare board with diskette

can create programs for the PIC12C67x, PIC12CE67x, PIC14Cxxx, g
PIC16C55x, 6xx, 7xx, 84, 9xx, PIC16CE62x and PIC16F8x and o
16F8xx microcontrollers. The PicBasic Pro Compiler instruction set <
is upward compatible with the BASIC Stamp |l and Pro uses BS2 o
syntax. Programs can be compiled and programmed directly into a o
PICmicro, eliminating the need for a BASIC Stamp module. These c
programs execute much faster than their Stamp equivalents. They = - ;
may also be protected so no one can copy your code! 8 n —jii e 2 ] 2 D g
Pic Basi £49.95 8 (©) 1996 miroEngineering Labs Batt ON s’ . .
IC basic — B = - ;
8 8 )
Suppil?:;(:i ev?t?l“f:um%g g;gg.awsanual ® EPIC Programmer £49.95
Free PIC MACRO compiler ?D or £35 if purchased with
=~

PIC BASIC or PIC BASIC Pro
25-pin Parallel Cable £5.95
PIC16F84 £1.90 each
PIC 16F877 4MHz £5.75 each
PIC 16F877 20MHz £6.75 each
PIC 16F876 4MHz £5.20 each
PIC 16F874 4MHz £5.35 each
PIC 16F873 4MHz £4.75 each
PIC 12C508/509 £0.65 each
241L.C116 £0.75 each
24L.C32 £0.75 each
25LC65 £1.50 each
PIC 16C622 £2.50 each
Call for other PIC devices
All PICs stocked!

Tt

LCD DISPLAYS £7.50 each
(2 x 16-line) Ideal for use with PIC Basic & Pro

Unless shown as in VAT and P&P, all prices
are exclusive of £5 P&P and 17.5% VAT
Pay via:

ACCESS, VISA or SWITCH
Secure On-line ordering
www.crownhill.co.uk
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Starter Project ———

VOLTAGE
MONITOR

ROBERT PENFOLD

[

i

Keep an eye on your battery's condition
with this low-cost starter profect.

nis simple Voltage Monitor device
I has two le.d. indicators that switch
on if the monitored supply voltage
falls below separate threshold levels. The
obvious application is in battery operated
equipment where erroneous results could
be obtained if the battery potential falls
below a critical level.

Having twin threshold levels is very use-
ful, as one can be set slightly above the crit-
ical voltage, and it will then give a warning
if the battery will soon need replacement.
The circuit can also be used with mains
powered equipment to monitor the d.c. sup-
ply voltage, and it will then give a warning
if the supply voltage drops to an inadequate
level due to a malfunction.

ON THE THRESHOLD

With the specified resistor values the cir-
cuit provides threshold potentials of 10V
and 12V. but by altering the values of four
resistors these voltages are easily changed.
They can be set at any potentials from
about 3-5V 10 30V, but note that the supply
voltage to the monitor circuit must never
exceed 36 volts. The mathematics required
to work out the modified circuit values is
extremely simple — more later.

For battery monitoring applications the
current consumption of the monitor is a
critical factor. There is no point in having a
monitor that draws such a high supply cur-
rent that battery life is greatly reduced.

This circuit has a typical current con-
sumption of around (-6mA under standby
conditions. This should not greatly reduce
the operating life of even a low capacity
battery such as a PP3 type. The current
consumption increases by about 4mA per
l.e.d. when the circuit is activated.

COMPARATOR

The Voltage Monitor circuit is based on
the two voltage comparators in an LM393N
i.c. A voltage comparator is very similar to
an operational amplifier (op.amp). Like an
operational amplifier. each comparator has
inverting (—) and non-inverting (+) inputs.
If the non-inverting input is at a higher volt-
age than the inverting input the output goes
high, and if the inverting input is at the
greater voltage the output goes low.

This is again the same as for an op.amp.
but there is a subtle difference in that the

102

output stage of a comparator is an open col-
lector type. In other words. there is a
switching transistor at the output that is
used to control a load of some kind. The
load in this case is an l.e.d. indicator.

——() +V

R,é

VRgr

Ry (12v)

ov

Fig.1. The basic arrangement for each
voltage detector.

The basic scheme of things used in each
of the voltage detector circuits is shown in
Fig.1. The inverting input (=) of the com-
parator is fed with a highly stable reference
potential of 1-2V, and the non-inverting
input (+) is fed from the supply lines via a
potential divider (Ra/Rb). A certain frac-

the inverting input is then at the higher
voltage. The output transistor of the com-
parator then switches on and activates Le.d.
Da. Resistor Re limits the output current to
the required level.

CIRCUIT DETAILS

The tull circuit diagram for the Voltage
Monitor appears in Fig.2. The two com-
parators, within IC2. share a common volt-
age reference. and this is a simple shunt
regulator that has resistor R4 as the load
resistor and 1C1 as the voltage stabiliser.

The ICL&O0Y used in the IC! position is
a highlv accurate and stable voltage refer-
ence chip. and not a simple Zener diode. It
will operate efficiently at currents as low as
S0uA. which is important in this applica-
tion where low current consumption is a
definite asset. It operates at a current in the
region of 2001 A in this circuit.

THRESHOLD VOLTAGES

The threshold voltage of the detector
based on IC2a is determined by the values
of resitors R1, R2, and R3. Two resistors in
series are used in the upper arm of the
potential divider because this enables the
threshold value to be set accurately using
ordinary preferred values.

With resistor R3 at 120 kilohms (120k).
the threshold voltage is equal to one volt
per 100 kilohms of resistance through the
potential divider. This resistance is frac-
tionally more than 1200k (1-2 megohms),
giving a threshold voltage of 12V.

tion of the supply volt-  ——
age is theretfore fed to

O +V

the non-inverting input.
and this fraction is con-
R1

trolled by the values of o il

resistors Ra and Rb.
Suppose that  the
potential divider pro- Rz
vides one tenth of the il
supply voltage to the
non-inverting  input.

VW

47,

With a supply potential
of 12V or more there
will be 12 volts or
more at the non-invert- A3
ing input, and the out- 2k G
put transistor of the 3

comparator  will  be
switched off.

If the supply voltage
falls below 12V, the

Fig.2. Full circuit diagram for the Voltage Monitor. It is essen-

potential fed to the tial that an in-line fuseholder, with a 100mA fuse, is included

non-inverting  input

in the positive supply input lead if the monitor is to be

goes below 12V, and installed in a car. boat, caravan etc.
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The switching voltage of the other com-
parator is controlled by the values of resis-
tors R6, R7, and R8. With fractionally more
than 1000k (1M) of resistance through the
potential divider this gives a threshold
potential of 10V.

It is easy to work out the resistance val-
ues for other threshold voltages provided
resistors R3 and R8 are left at a value of
120k. Multiplying the required voltage by
one hundred gives the total resistance
through the potential divider in kilohms.
Deducting 120 from this then gives the
total resistance through the upper section of
the divider. In other words, this gives the
required series resistance through Rl and
R2, or R6 and R7 in the second voltage
detector.

As an example, suppose that a threshold
potential of 7-5V is required. Multiplying
7-5 by 100 gives a total resistance for the
potential divider of 750k. Deducting 120k
from this gives an answer of 630k through
the upper arm of the divider.

The required value is unlikely to conve-
niently match up with a preferred value,
and this is certainly the case here. Thke
nearest preferred value to 630k is 620k,
which is actually an error of under two-
percent. In some applications this margin
of error is acceptable. and it would then
be in order to use a value of 620k for
resistors R1 or R6, and a link wire for R2
or R7. If an error of two percent is not
acceptable, a 10k resistor and a 620k
component in series give exactly the
required resistance of 630k.

Things will not always work out quite
this well, and in some cases it might he
necessary to accept a small error even if
two resistors are used. However, the error
should only be a fraction of one percent,
which is insignificant.

CURRENT AFFAIRS

The l.e.d. current and brightness will be
quite low if the unit is used to detect low
threshold voltages of around five volis. To
compensate for this resistors RS and RY
should be reduced from 2k2 to 1k.

Similarly, at high threshold potentials of
around 20V to 30V the le.d. current will
become relatively high. although it should
still be no more than about 13mA per Le.d.
Increasing the value of RS and R9Y to 3k9
will keep the l.e.d. current at about SmA.

The operating current of 1C1 varies enor-
mously over the operating voltage range of
the circuit, but with the specified value of
47k for resistor R4 the operating current
remains within the acceptable range for the
ICL8069.

CONSTRUCTION

Construction of the Voltage Monitor pro-
ject is extremely simple indeed, and it
should be within the capabilities of com-
plete beginners. The circuit is built on a
piece of stripboard and the component lay-
out, together with details of the breaks
required in the underside copper tracks. are
shown in Fig.3,

The stripboard measures 20 holes by 17
copper strips, and a board of this size is
trimmed from one of the standard size
pieces using a hacksaw. Stripboard is
quite brittle, so cut carefully along rows
of holes using a minimum of force. File
any rough edges to a neat finish and then
drill the two 3mm diameter mounting
holes and make the five breaks in the cop-
per strips.

The board is now ready for the compo-
nents and link-wires to be fitted. With a
smatl board such as this it is not neces-
sary to worry too much about the exact
order in which the components are fitted,

but it is probably

best to fit the resis-
tors and link-wires
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Fig.3. Stripboard topside component layout and details of

breaks required in the copper tracks.
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Resistors See
R1 82k
R2 M
R3.R8 120k (2 off) TALK
R4 47K 5% page
carbon film
R5.R9 2k2 5% carbon film
(2 off)
R6 62k
R7 820k
All 0-6 watt 1% carbon film unless noted
Capacitor
C1 474 radial elect. 40V
Semiconductors
D1.D2 5mm red l.e.d. (2 off)
IC1 ICL8069 voltage
reference
IC2 LM393N dual comparator
Miscellaneous

Stripboard, size 0-1 inch pitch, having
20 holes by 17 strips: 8-pin d.i.l. socket;
muitistrand connecting wire; solder pins;

solder. etc

first, followed by the single capacitor and
the semiconductors.

The four link-wires are quite short and
they can be made using some of the wire
trimmed from the resistor leadouts. Be
careful to fit capacitor C't with the correct
polarity. Use single-sided solder pins at the
two points where the supply will be con-
nected to the board.

Although it is not a static-sensitive com-
ponent, it is still a good idea to mount the
LM393N comparator, IC2, on the circuit
board via a holder. There is a slight

Approx. Cost

Guidance Only

Layout of components on the completed Voltage Monitor
circuit board.

103




complication with ICI, which is
produced in metal cased and plastic
encapsulated versions. The metal
cased version (two pins), as used on
the prototype, is shown in Fig.3.
However, it is actually the plastic
cased version (three pins) that is avail-
able from most suppliers these days.
With the plastic version the flat side of the

- ™

case should be on the left as viewed in :i

Fig.3 (i.e. facing towards resistors R2 and '1? —a "
R3). Ignore the pin marked N.C. ‘i <7 - ) :
-
ASSEMBLY g4 -
To some extent the way in which the - -t

unit is constructed and used will depend == * ° - 4"

on the precise application. It can be built - 3

into a small plastic or metal box and con-
nected to the main equipment via a twin
lead. In most cases, however, it is more
likely to be incorporated into another pro-
ject.

Either way, the circuit board and l.e.d.s can
be dealt with in two ways. Either the board
can be mounted on the case and hard wired to
the L.e.d.s on the front panel, or the l.e.d.s can
be mounted on the circuit board and then fit-
ted into holders on the front panel of the case.

Due to the small size and weight of the
circuit board this second method works
well with any l.ed. holders of reasonable
quality. If the l.e.d.s are not mounted on the
circuit board, fit single-sided solder pins on
the board in place of the l.e.d.s. The pins
provide an easy means of making reliable
connections to the board.

Make sure the l.e.d.s are connected with
the correct polarity. The cathode (k) lead-
out of an l.e.d. is normally indicated by a
shorter leadout wire and that side of the
case being flat.

»

- ® | @ ®

- ® ‘...

TESTING

If a suitable variable voltage supply is
available, connect the output of the supply
to the input of the monitor circuit and vary
the voltage around the threshold levels.
With the supply potential above the thresh-
old levels both l.e.d.s should remain off. but
reducing the supply should result in the
l.e.d.s switching on at the appropriate
threshold voltages.

For highly critical applications the thresh-
old levels can be “fine tuned™ by tweaking the
values of resistors R1 and R6. An increase in
value raises the threshold voltage, and a
reduction in value decreases the threshold
level. Provided one percent tolerant resistors
are used in the potential dividers the accuracy
of the circuit should be very good though. and
for most applications no adjustment to the
values should be needed.

in the absence of a suitable power sup-
ply the unit can be given a rough check
using some batteries. Use a battery or

batterics in series to provide a supply

potential that is somewhat higher than
the higher threshold level. With 10V
and 12V threshold voltages for
instance. a 15V or 18V battery supply
could be used. Both i.e.d.s should be
switched off when using this supply
potential.

Now try a lower battery voltage
that is slightly less than the lower
threshold level. For examiple, a 9V

battery could be used with 10V
_ and 12V threshold levels. Both
l.c.d.s should then switch on.

If there is any sign of a malfunction, dis-
connect the supplv  immediately and
recheck the circuit board for errors.

IN USE

Note that it is essential to wire an in-
line fuseholder fitted with a low current
fuse tabout 100mA) in the positive sup-
ply icad if the unit is used to monitor the
supply of a car, boal. caravan, etc.
Otherwise there is a risk of a fault caus-
ing a very large current to flow, which
could result in a fire.

Expericnced constructors should have no
difficulty in using the unit to monitor the
d.c. supply voltage of a mains powered pro-

ject. but this is something that should

not be attempted by those of limited
expericnce.

Make sure the monitor is connected to
the supply with the right polarity. The
semiconductors and Cl could be dam-
aged it the supply connections are
reversed. O
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WHETHER your interest is in domestic radio and TV or in amateur radio,
in military, aeronautical or marine communications, in radar and radio
navigation, in instruments, in broadcasting, in audio and recording, or

The leading magazine
for vintage radio
enthusiasts

in professional radio systems fixed or mobile, RADIO BYGONES is the
magazine for you.

ARTICLES on restoration and repair, history, circuit techniques,
personalities, reminiscences and just plain nostalgia — you'll find them
all. Plus features on museums and private collections and a full-colour
photo-feature in every issue.

IT's MOSTLY about valves, of course, but ‘solid-state' — whether of the
coherer and spark-gap variety or early transistors — also has a place.
FROM THE DAYS of Maxwell, Hertz, Lodge and Marconi to what was the
state-of-the-art just a few short years ago . . .

There is also a selection of free readers’ advertisements in every issue.

Radio Bygones - covers it all!

THE MAGAZINE is published six times a year, and is available by postal
subscription only. It is not available at newsagents.

To TAKE OUT a subscription, or to request a sample copy, please
complete the form and return it to:

RaADIO BYGONES, Allen House, East Borough, Wimborne, Dorset
BH21 1PF. Tel 01202 881749. Fax 01202 841692.

Web sites: www.radiobygones.co.uk  www.radiobygones.com

A SampLE Copy of Radio Bygones .. ........... £3.25
SUBSCRIPTIONS (post paid) lvear........ 2 year
UNITED KINGDOM £18.50 ....... £35.00
REST OF EUROPE (AIRMAIL) £19.50 ....... £37.00
REST OF THE WORLD (AIRMAIL) £23.