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GAS MASKS RUSSIAN, new and boxed, NATO filter, £39.
CCTV SYSTEM. Low cost, outdoor, iR illumination, complete with
cables and p.s.u. Just £22.99. Ret CCTVCAM3.
LOW COST NIGHT VISION system. Russian handheld complete
with infra-red illuminator, I00m range. Runs on 2 AA batteries, just
£109.95.
COBRA NIGHT VISION equipment also stocked. more info on our
web site at www.cobra-optics.co.uk.
ELECTRIC SCOOTERS 18kph, 24V motor. 6 hour charge time,
22kg weight, max load 90kg. running time up to 1 hour, range
15km. 8-5A motor, 24V. direct drive. Our Price £229.95. Ref
ESCOOT.
VOICE CHANGERS Hold one of these units over your phone
mouthpiece and you can adjust your voice using the controls on
the unit. Battery operated, £15. Ref CC3.
LIGHTWEIGHT DOME TENTS. 120cm x 210cm, £8. Ref TENTA.
EMMINENCE LOUDSPEAKERS 12in. dia.. 50W nom, 100W
peak, 16 ohm impedance. Pack of 4 just £19.95. Ref SPEAK39.
PIR SECURITY SWITCHES These brand new swivel mounting
PIR units will switch up to 2 kilowatts. Adjustable sensitivity, light
level and time delay (9 seconds to 10 minutes), 15m detection
range, mains operated. waterproof. £5.99 Ref PIR1PACK or a
pack of 5 for £22.95 Ref PIRSPACK or 10 for £39.95 Ref
PIR10PACK.
12V 12Ah SEALED LEAD-ACID BATTERIES, 100mm x 150mm
x 95mm, 4kg. £15 each. Ref SSLB.
SEALED LEAD-ACID CHARGER AND FLOAT CHARGER.
Complete unit will charge 12V lead acids and maintain them with
an automatic trickle charge. Charger on its own is £15 Ref LAC or
charger and a 12V 12Ah battery (all fully cased) is £25 Ref ACB.
AERIAL PHOTOGRAPHY KIT. This rocket comes with a built-in
camera' It fles up to 500 feet (150m), turns over and takes an aerial
photograph of the ground below. The rocket then returns with its fim
via its parachute. Takes 110 film. Supptied with everything inciuding
a launch pad and 3 motors (no film). £29.98 Ref Astro.
BUILD YOUR OWN WINDFARM FROM SCRAP. New publication
gives step-by-step guide to building wind generators and propel-
lors. Armed with this publication and a good local scrapyard could
make you self-sutficient in electricity! £12. Ret LOT81.
MAGNETIC CREDIT CARD READERS, £9.95. Cased with fly-
leads, designed to read standard credit cards! Complete with con-
trol electronics p.c.b. and manual covering everything you could
want to know about what's hidden in that magnetic strip on your
card' Just £9.95 Ref BAR31.
77 KILO LIFT MAGNET. These Samarium magnets measure
57mm x 20mm and have a threaded hole (5/16th UNF) in the cen-
tre and a magnetic strength of 2.2 gauss. We have tested these on
a steel beam running through the offices and found that they will
take more than 170Ib. (77kg) in wei%rln betore being pulled off.
Supplied with keeper. £19.95 ea. Ret MAG77.
HYDROGEN FUEL CELL PLANS. Loads of information on hydro-
gen storage and production. Practical plans to build hydrogen tuel
cell (good workshop facilities required). £8 set. Ref FCP1
STIRLING ENGINE PLANS. Interesting information pack covering
all aspects of Stirling engines, pictures of home made engines
made from an aerosol can running on a candle! £12 STIR2.
12V OPERATED SMOKE BOMBS. Type 3 is a 12V trigger and 3
smoke cannisters, each cannister will fill a room in a very short
space of time! £14.99. Ref SB3. Type 2 is 20 smaller cannisters
{suitable for mock equipment fires etc.) and 1 trigger module for
£29.SRel SB2. Type 1is a 12V trigger and 20 large cannisters, £49.
Ref SB1.
BRAND NEW NATO ISSUE RADIATION DETECTORS, SALE
PRICE JUST £69.95. Current NATO issue standard emergency
services unit, Used by most of the world’s mititary personnel. New
and boxed. Normal retail price £400. Bull's bargain price just
£69.95. Ret PDRM.
INFRA-RED REMOTE CONTROL WATCHES, £16.99.
VIBRATING WATCHES, vibrate when your phone rings, £16.99.
PULSE WATCHES, display your pulse, £16.99.
www.quemex.co.uk
STEPPER MOTORS. Brand new stepper motors. 4mm fixing
holes with 47-14mm fixing centres, 20mm shaft, 6-35mm diameter,
SV/phase, 0-7A/phase. 1.8 deg. step (200 step). Body 56mm x
36mm. £14.99 each. Ret STEPG, pack of 4 for £49.95.
BASIC GUIDE TO LOCKPICKING. New publication gives you an
insight! £6, Ref LPK.
NEW HIGH POWER MINI BUG. With a range of up to 800 metres
and 3 days use from a PP3 this is our top selling bug! Less than
1in. square and a 10m voice pick-up range. £28. Ref LOT102.
IR LAMP KIT. Suitable tor CCTV cameras, enables the camera to
be used in total darkness' £6. Ref EF138.
INFRA-RED POWERBEAM. Handheld battery powered lamp, 4in.
reflector. gives out powerful pure intra-red light! Perfect tor CCTV
use, nightsights, etc. £29. Ref PB1.
YOUR HOME COULD BE SELF-SUFFICIENT IN ELECTRICITY.
Comprehensive plans with loads of info on designing systems,
panels, control electronics etc. £7. Ref PV1.
200 WATT INVERTERS, plugs straight into your car cigarette
lighter socket and is fitted with a 13A socket so you can run your
mains operated devices from your car battery. £49.95. Ret SS66.
THE TRUTH MACHINE. Tells if someone is lying by micro tremors
in their voice, bane%operated. works in general conversation and
on the ‘phone and as well! £42.49. Ref TD3.
INFRA-RED FILM. 6in. square piece of flexible infra-red film that
will only altow IR light through. Perfect for converting ordinary
torches, lights, headlights etc. to infra-red output using only stan-
dard light bulbs. Easily cut to shape. 6in. square. £15. %lel IRF2 or
a 12in. square for £29.95. Ret IRF2A.
SMOKE ALARMS. Mains powered, made by the famous Gent
company. easy fit next to light fittings, power point. Pack of 5 £15,
Ref §523, pack of 12 £24, Ref $524.
CCTV CAMERAS FROM £25. Check out our web site at
www.cctvstuff.co.uk and www.home-cctv.co.uk.
14 WATT SOLAR PANELS. Amorphous siticon panel fitted in an
anodised aluminium frame. Panel measures 3ft. by 1ft. with 3m
leads for easy connection. 3ft. x 1t. solar panel £79. Ref MAG45.
Unframed 4 pack. 8-9W (3ft. x 1ft.) £99. Ref SOLX. 35 watts of
solar power for just £99. 4 panels, each one 3ft. x 1ft. and pro-
ducing BW min., 13V. Pack of four £99, Ref SOLX.

AIR RIFLES FROM LESS THAN f£40,
CROSSBOWS, WIDE RANGE OF BB
GUNS, AMMO, TARGETS, PISTOLS,
REPLICA GUNS, UZI MACHINE GUN
REPLICAS (BB), REPEATERS, LASER
SIGHTS, ELECTRIC BB, GAS BB

www.alrplstol.co.uk
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POWERSAFE DEEP CYCLE BATTERIES

6V 100AH NOW ONLY £19 EACH

NEW 12V 12in. SQUARE SOLAR PANEL. Keviar backed, 3 watt
outpui. copper strips for easy solder connections. £14.99 Ref
15P42. Pack of four just £39.95. Ref 15P42SP.
NEW UNIVERSAL SOLAR CHARGER. Charges AAAs, AAs, Cs
and D-type NiCads. £9.99. Ref UNISOL.
12V SOLAR POWER WATER PUMP. Perfect for many 12V d.c.
uses, from solar fountains to hydroponics! Small and compact yet
powerful, works direct from our 10W solar panel in bright sun. Max
HD: 17ft, max flow = 8 Lpm, 1-5A. Ref AC88. £18.99.
SOLAR MOTORS. Tiny motors which run quite happily on voitages
from 3V-12V d c. Works on our 6V amorphous 6in. panels and you
can run them from the sun! 32mm dia.. 20mm trick. £1.50 aach.
MAMOD STEAM ENGINES and a full range of spare parts. Check
out www.mamodspares.co.uk.
SUPER WIDEBAND RADAR DETECTOR. Whistler 1630. Detects
both radar and laser. X, K and KA bands, speed cameras: and all
known speed detection systems. 360 degree coverage, front and
rear waveguides, 1-1in. x 2.7in. x 4-6in., fits on visor or dash, new
low price £99, Ret WH1630. Other models available at
www.radargun.co.uk.
BUG DETECTORS. A new detector at a sensible price! Detects
bugs hidden in rooms, computers etc.. Detween 1-2D0MHz,
adjustable sensitivity, 9V PP3 battery required £29.95, Ref
ET2.

GIANT WEATHER BALLOONS made by Totex, we blew one up to

7ft. diameter then it popped due to stones on the greund! £13.99,

Ref TOTEX.

BARNET CROSSBOWS. We stock the entire range of crossbows,

check out our web site at www.xbows.co.uk.

HOT AIR BALLOON KITS. Everything you need to build a 1.7m

high, 4-5m in circum. hot air balioon, launch over a ::mail burner or

heater. £12.49, Ref HAY.

CROOKES RADIOMETER. Fascinating glass oulb contains

blades driven around by the sun, £9.99. Ref SC120B.

GIANT TV OR PC VIEWING SCREEN. Turn your TV into a super-

size screen, converts small screens into a super size 26in. £26.99,

Ref SVGA2.

RADIOSONDES. Made by Valsala. unused, they measurs: pres-

sure, temBerature and humidity. Model RS80. good stripper at £15,

Ref SONDE.

AIR WIND POWER MODULE. Produces nearly 400 watts of

power from the wind. 1-14m blade. 12V d.c. output, 3 year war-

ranty, built-in battery regulator. £549, Ref AIR1.

WORMERIES. The ideal solution tor your kitchen waste! Supplied

complete with worms. Turn your rubbish into liquid teed! Twe sizes

available, small (ideal for 1-2 people). £25.45, Ref WM2, and a

large one (ideal for 4 or more), £42.44, Ret WM1,

COMPLETE WIRELESS CCTV SYSTEM. Inciudes monitor. cam-

era, up to 100m range. audio and video, UK legal. zomplete with

infra-red lights. £169, Ref WMS333.

PELTIER MODULES. 56W, 40mm x 40mm, 16V, sealed edges,

new and boxed. Supplied with 18-page Peltier desigs manual fea-

turing circuit designs. design information etc. ¥ module and manu-

alis £29.99, Ref PELT1, pack of 4 modules and manual is £99.99,

Ref PELT2. The manual on its own is £4, Ref PELT3.

DC MOTOR. 12V d.c.. general purpose model motor, 70mm x

50mm, 12V d.c., permanent magnet, 4mm x 25mm shaft, £6, Ref

GPM1, pack of 10 is just £40, Ref GPM2.

180R.P.M. MAINS MOTOR. Induction type, 90mm x 7Cmm, 50mm

:’émm shaft. 12A continuous rating, thermal protected. £22, Ref
M1,

SOLID-STATE RELAYS. P.C.B. mounting. these relays requ.re 3V

to 32V d.c. to operate but wili switch up to 3A a.c. mains. Pack of

4 £5, Ref SPEC1B.

12V RELAYS. 2 x 2 c/o 16A contacts p.c.b. mount (will fit Vero),

tray of 25 relays for just £9.95, Ref SPEC1.

VENNER TIME CONTROLS. Designed to be wired in permanent-

ly they will switch up to 16A 240V a.c. motorised with gial and pins.

New and boxed. £15, Ref VTS.

GYROSCOPES. We still sell origina! 1917 design, hours of fun for

all the family, complete with stand, string, box and info. £6, Ref

INNOVATIONS. We also sell a wide range of inncvative products
for the home, these are at www.seemans.com.

INVERTERS. Convert 12V d.c. into 240V mains (modified sine
wave), 300 watt (150 watt continuous). £59.95, Ref VER3. 600
watt model (330 watt continuous), £79.95, Ref VERA4.

10 WATT SILICON SOLAR PANEL, 10 year lite, waterproof,
ggi‘mm X 365mm x 26mm, 14V, 10W, 1.8kg, framed. £84.99, Ref
STICKY LABELS. Small address labels etc. are very useful and
can be ordered online at www.stickon.co.uk.

2-WAY MIRROR KIT. Contains enough material to make up to a
500mm x 2200mm mirror (excl. glass), full instructions. £12.95,
Ref WF001.

.22 AIR RIFLE. Under lever type. powerful Chinese tra‘ning rifle.
£38.26, Ref A1047. 500 peliets, £2.68. Ref A1091.

.22 AIR RIFLE STANDARD TYPE. Chinese training rife. on legal
limit for air rifles, £29.75, Ret A1040. Pellets £2.68, Ref A1091.

BULL ELECTRICAL

UNIT D, HENFIELD BUSINESS PARK,
HENFIELD, SUSSEX BNS 9SL
TERMS: CASH, PO OR CHEQUE WITH
ORDER PLUS £5.50 P&P (UK) PLUS VAT
24 HOUR SERVICE £7.50 (UK) PLUS VAT
OVERSEAS ORDERS AT COST PLUS £3.50
(ACCESS/VISA/SWITCH ACCEPTED)

’phone: 01273 491490 Fax 491813
Sales @bullnet.co.uk

SHUT THE BOX. Check out www.bullybeel.co.uk for a range of
pub games and magic tricks.

WANT TO MAKE SOME MONEY? STUCK FOR AN IDEA? We
have collated 140 business manuals that give you information on
setting up different businesses, you peruse these at your leisure
using the text editor on your PC. Also included is the certificate
enabling you to reproduce (and sell} the manuats as much as you
like! £14. Ref EP74,

ANICS CO2 GAS POWERED PISTOL. Russian handheld pistol
powered by Sparklets CO2 cylinders {give approx. 70 shots), fires
steel BB. Pistol £58.22, Ref AGA101, tub of 1,500 BB shot £5.10,
Ref A1015, pack of 5 CO2 cartridges £3.50. Ret GASS.

33 KILO LIFT MAGNET. Neodynium, 32mm diameter with a fixing
bolt on the back for easy mounting. Each magnet will lift 33 kilos.
4 magnets bolted to a plate will lift an incredible 132 kilos! £15. Ref
MAG33. Pack of 4 just £39, Ret MAG33AA.

BSA METEOR AIR RIFLE. UK made .22 rifle, top quality profes-
sional air rifle, £84.15, Ret BSAMET 500 Lazapell pellets £5. Ref
LAZAPELL.

MAMOD 1313 TE1A TRACTION ENGINE. Attractive working
mode! of traditional steam engine, £91. Ref 1313.

MAMOD STEAM ROADSTER (white). magnificent working steam
model car. £121, Ref 1319.

MAMOD STEAM WAGON. Working model steam wagon finished
in blue. £130. Ret 1318. Brown version (with barrels}. £122, Ref
1450.

POCKET SPY MONOCULAR. Clever folding monocular with 8 x
21 magnitication, made by Helios, with case. £14.99. Ref MONOC.
CCTV SYSTEMS, £24.99. Complete with camera, 20 metres of
cable. p.s.u. and info, simple connection to scart, £24.99. Ref
CCTVCAMZ.

FM BROADCAST BAND HIGH POWER TRANSMITTERS can be
viewed and bought online at www.veronica-kits.co.uk.

TONER CARTRIDGES FOR COPIERS AND PRINTERS can be
bought online at www.nationaltoners.co.uk.

VELOSOLEX. Traditional French style two-stroke moped (engine
over front wheeis), black only, £695, Ref VELO. Delivered direct in
a box, you need to fit the pedals etc. then register it with your local
DVLC.

HYDROPONIC GROWING SYSTEMS. Complete. everything you
need apart from plants and light. contains grow tank. nutrients,
pump, tester etc. GT205 710mm x 390mm, NFT system, £31.45,
Ref GT205. GT424 1070mm x 500mm. NFT system. £58.65, Ref
GT424.

ELECTRIC BIKES, £679. Viking. built-in indicators. radio. lights.
13mph. 5 hour charge. Shimano gears. up to 50 mile range, horn,
26in. wheels. suspension. no licence needed. key operated, £679.
Ref VIKING.

NEBULISER, WATER ATOMISER. Ultrasonic module that you
place in water. atomises the water into a very fine mist. many
applications from special effects to scientific. £69. Ref NEB6.
PORTABLE X-RAY MACHINE PLANS. Easy to construct plans
on a simple and cheap way to bulld a home X-ray machine!
Effective device. X-ray sealed assemblies, can be used for exper-
imental purposes. Not a toy or for minors! £6/set, Ref F/XP1.
TELEKINETIC ENHANCER PLANS. Mystify and amaze your
triends by creating motion with no known apparent means or
cause. Uses no electrical or mechanical connections, no special
gimmicks yet produces positive motion and effect. Excellent for
science projects, magic shows, part demonstrations or serious
research and development of this strange and amazing psychic
phenomenon. £4/set, Ref F/TKE1.

ELECTRONIC HYPNOSIS PLANS & DATA. This data shows sev-
eral ways to put subjects under your control. Included is a full voi-
ume reference text and several construction pians that when
assembled can produce highly eftective stimuli. This material must
be used cautiously. It is for use as entertainment at parties etc
only, by those experienced in its use. £15/set, Ref F/EH2,
GRAVITY GENERATOR PLANS. This unique plan demonstrates
a simple electrical phenomena that produces an anti-gravity effect.
You can actually build a small mock spaceship out of simple mate-
rials and without any visible means cause it to levitate. £10/set, Ref
F/IGRA1.

TESLA COIULIGHTNING DISPLAY GLOBE PLANS. Produces
up to 750,000 volts of discharge, experiment with extraordinary HV
effects, ‘Plasma in a jar'. St Eimo’s fire, corona. excellent science
project or conversation piece. £5/set. Ret F/BTC1/LGS

COPPER VAPOUR LASER PLANS. Produces 100mW of visible
green light. High coherency and spectral quality simitar to argon
laser but easier and less costly to buitd, yet far more efficient. This
particular design was developed at the Atomic Energy
Commission of NEGEV in Israel. £10/set, Ref F/CVL1.

VOICE SCRAMBLER PLANS. Miniature solid-state system turns
speech sound into indecipherable noise that cannot be under-
stood without a second matching unit. Use on telephone to prevent
third party listening and bugging. £6/set. Ref F/VS9.

PULSED TV JOKER PLANS. Little handheld device utilises pulse
techniques that will completely disrupt TV picture and sound!
Works on FM too! Discretion advised. £8/set, Ref F/TJS.
BODYHEAT TELESCOPE PLANS. Highly directional long
range device uses recent technology to detect the presence ot
living bodies, warm and hot spots, heat leaks etc. intended for
security, law enforcement, research and deveiopment etc.
Excellent security device or very interesting science project.
£8/set, Ref F/BHT1.

BURNING, CUTTING CO2 LASER PLANS. Projects an invisible
beam of heat capable of burning and melting materials over a con-
siderable distance. This laser is one of the most efficient, convert-
ing 10% input power into useful output. Not only is this device a
workhorse in welding. cutting and heat processing matenais, but it
is also a likely candidate as an effective directed energy beam
weapon against missiles, aircraft. ground-to-ground etc. Burning
and etching wood, cutting, plastics, textiles etc. £12/set, Rel
F/LC7

MICRO SCALES. Measure tg to 120g. 1g resolution, BOmm x
110mm, 3 AAA batteries required. £49.94. Ref SCALEB.
ALTERNATIVE ENERGY CD, packed with hundreds of alternative
energy related articles, plans and information etc. £14.50. Ref
CDs6.

WIRELESS DRIVEWAY ALARMS. Detect someone entering your
driveway, 400ft. range. no wiring, will protect any entrance. uses
built-in PIR detector. £24.99. Ref DWA.

NICKEL PLATING KITS. £55. Ref NIK39A.

GOODIE PACKS. 10kg packs of clearance items, mainly suitable
for the electronics enthusiast! Ref 10KGP.

WHEELCHAIR MOTORS. Left and right hand, new and second-
hand. 100s in stock. New ones £99 each. secondhand £59.
returns £19.95. Geared, 24V. complete with electric brake.

www.bullnet.co.uk
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TUNING FORK AND METRONOME by John Becker 780
Thrill everyone by at long last getting your instrument properly tuned!
TRANSIENT TRACKER by Thomas Scarborough 792
Solve a “spiky” problem with this easy-build mains transient detector

EPE HYBRID COMPUTER - Part 1 by Petros Kronis 798

Real-time computation of complex system behaviour is greatly simplified

by combining analogue and digital processing techniques

PICAXE PROJECTS - Part 1. Egg Timer, Dice Machine,

Quiz Game Monitor by Max Horsey 810
The first of a 3-part series using PICAXE devices — PIC microcontrollers

that do not need specialist knowledge, or programming equipment
INGENUITY UNLIMITED hosted by Alan Winstanley 825
Wien Oscillator; 2-Channel Christmas Light Controller; Budget Light

Sensor; Talking Newspaper

Series and Features

CIRCUIT SURGERY by Alan Winstanley and lan Bell 790
Biasing for single supply op.amps; L.E.D. Lamp Temperatures

NEW TECHNOLOGY UPDATE by lan Poole 796
Optical illlumination of crystals and nano-tubes reveals their data

storage potential

NET WORK - THE INTERNET PAGE surfed by Alan Winstanley 828
A Can of Worms; Attacking Tidal Waves; Fried Spam

PRACTICALLY SPEAKING by Robert Penfold 830

A novice's guide to obtaining a good stock of the right components

Regulars and Services

EDITORIAL 779
NEWS - Barry Fox highlights technology’s leading edge 787
Plus everyday news from the world of electronics

BACK ISSUES Did you miss these? Many now on CD-ROM! 807
READOUT John Becker addresses general points arising 818
CD-ROMS FOR ELECTRONICS 820
A wide range of CD-ROMs for hobbyists, students and engineers

SHOPTALK with David Barrington 823
The essential guide to component buying for EPE projects

DIRECT BOOK SERVICE 832
A wide range of technical books available by mail order, plus more CD-ROMs
ELECTRONICS VIDEOS Our range of educational videos 834
PRINTED CIRCUIT BOARD AND SOFTWARE SERVICE 835
PCBs for EPE projects. Plus EPE project software

ELECTRONICS MANUALS 836
Essential reference works for hobbyists, students and service engineers
ADVERTISERS INDEX 840

Our December 2002 issue will be published on
Thursday, 14 November 2002. See page 771 for details

Readers Services ® Editorial and Advertisement Departments 707
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THE AMAZING TELEBOX

TV SOUND &

VIDEO TUNER

CABLE COMPATIBLE *
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Converts your colour monitor into a QUALITY COLOUR TVi!
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audio output are provided as standard. Brand new - fully
TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with integral speaker £39.50

TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95

For overseas PAL versions state 5.5 or 6 mHz sound specification.
“For cable / hyperband signal reception Telebox MB should be con-

nected to a cable type service. Shipping on all Telebox's, code (B)

State of the art PAL (UK spec) UHF TV tuner module

with composite 1V pp video & NICAM hi fi stereo sound

d ;uls Micro electronics all on one small PCB onlY 73 x
160 x 52 mm enable full tuning control via a simple 3 wire link to
an IBM pc type computer. Sugphed complete with sim| gle working
program and documentation. Requires +12V & + 5V DC to operate.
RAND NEW - Order as MY00. Only £39.95 code (B)

See www.dlistel.co.uk/data_my00.htm for plcture + full detalis

HARD DISK DRIVES 22" - 14"

2%" TOSHIBA MK1002MAV 1.1Gb laptop(12.5 mm H) New £59.95
2%" TOSHIBA MK4313MAT 4.3Gb taptop (8.2 mm H) New£105.00
2%" TOSHIBAMK6409MAV 6.1Gb laptop (12.7 mm H) New £98.00
2Y%" TOSHIBA MK1614GAV 18 Gb laptop (12 mm H) New£149.95
2%" to 3%" conversion kit for Pc's, complete with connectors £15.95
3%* COMPAQ 313706-B21 (IBM) 9 gb ULT/SCSI3  New £199.00

3%" FUJI FK-309-26 20mb MFM I/F RFE £69.95
3%" CONNER CP3024 20 mb IDE I/F (or equiv.) RFE £59.95
3%" CONNER CP3044 40 mb IDE I/F (or equiv.) RFE £69.00
3%° QUANTUM 40S Prodri ve 42mb SCSI I/F, New RFE ~ £49.00

5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE
5%° SEAGATE ST-238R 30 mb RLL I/F Refurb

5%° CDC 94205-51 40mb HH MFM I/F RFE tested £69.95
5%" HP 97548 850 Mb SCS| RFE tested 99.00
5%" HP C3010 2 Gbyte SCSI differential RFE tested £195.00

Py
g
g
Many other Ilopp’v
see website for full

NEC D2246 85 Mb SMD interface. New
FUJITSU M2322K 160Mb SMD I/F RFE tested
FUJITSU M2392K 2 Gb SMD I/F RFE tested
& H drives, IDE, SCSI. ESDI etc from stock,
stock list. Shipping on all drives is code (C)

TEST EQUIPMENT & SPECIAL INTEREST ITEMS

£245
£995
£1850
£3950
£POA
£760

MITSUBISHI FA3445ETKL 14" Ind. spec SVGA monitors
FARNELL 0-60V DC @ 50 Am) gs bench Power Suppties
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy
KINGSHILL CZ403/1 0-50V @ DC 200 Amps - NEW

1kW to 400 kW - m&sptmpmmm - ex stock
1BM 8230 Type 1, Token ring base unit driver

Wayne Kerr RA200 Audio frequency response analyser £2500
INFODEC 1U, 24 port, RJ45 network patchpanels. #TH93 £49
3COM 16670 12 Port Ethemet hub - RJ45 connectors #LD97  £69
3COM 16671 24 Port Ethemet hub - RJ45 connectors £89
3COM 16700 8 Port Ethernet hub - RJ45 connectors NEW £39
1IBM 53F5501 Token Ring ICS 20 port iobe modules POA
IBM MAU Token ring distribution panel 8228-23-5050N

AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE /O
ALLGON 8360.11805-1880 MHz hybrid power combiners

Trend DSA 274 Data Analgsev with G703(2M) 64 ilo

Marconi 6310 Programmable 2 to 22 GHz sweep generator
Marconi 2022C 10KHz-1GHz RF signal generator

HP1650B Logic Analyser

HP3781A Pattern generator & HP3782A Error Detector

HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts

HP6264 Rack mount variable 0-20V @ 20A metered PSU
HP54121A DC to 22 GHz four channel test set

HP8130A opt 020 300 MHz pulse dgenerator, GPIB etc

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

HP DRAFTMASTER 1 8 gen high speed plotter
EG+G Brookdeal 95035C Precision lock in amp
Keithley 580 CV capacitor / voltage analyser

Racal ICR40 dual 40 channel voice recorder system
Fiskers 45KVA 3 ph On Line UPS - New batteries
Emerson AP130 2. 5KVA industrial spec.UPS

Mann Taily MT645 High speed line printer

Intel SBC 486/133SE Multibus 486 system. 8Mb Ram £945

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

OBSOLETE ~ SHORT SUPPLY - BULK

10,000,000 items EX STOCK

For MAJOR savinGs
CALL or see web site www.distel.co.uk

COMPUTER MONITOR SPECIALS

Legacy products
High spec genuine multysync.
CGA, EGA, VGA, SVGA

Mitsubishi FA341SEI’KL 14" SVGA Muttisync colour monitor with fine
ptmnbeandresomond1024x768 A vari-

ety of inputs allows connection 1o a host of con?nevs
mcludmgBI‘B:M PC's in CGA, EGA VGA & SVGA
. modes COMMODORE (including Amiga 1200),
| ARCHIMEDES and APPLE. Many features: Etched
faceplate, text switching and LOW RADIATION MPR
speouﬁcanon FuIIy guaranteed, in EXCELLENT litle
used condition. Tilt & Swivel Base £4.75
Order as

VGA cable for IBM PC included. Only £129 ¢) “cars
External cables for other types of computers available - CALL

Surplus always
wanted for cash!

19" RACK CABINETS

Europe’s Largest Stocks of
quality rack cabinets,

enclosures and accessories.
Over 1000 Racks from stock

'b e
c.:qqu,
This month’s special

/4
33/42/47 U - High Quality &2
All steel Rack Cabinets

Made by Eurocratt Enclosures Ltd to the highest pos-
sible spec, rack features all steel construction with

~

removable side, front and back doors. Front and
back doors are hinged for easy access and all
lockable with five secure 5 lever barrel locks. ..
The front door is constructed of double walled |
steel with a 'designer style’ smoked acrylic front |
panel to enable status indicators to be seen |
through the panel, yet remain unobtrusive. |
internally the rack features fully slotted rein-

forced vertical fixing members to take the heavi- |

Generic LOW COST SVGA Monitors

We choose the make, which includes Compag,
Mitsubishi, IBM, etc. Su;;pl/ed ready to run with all
cables, Standard R18 90 day guarantee.

147 15" 17’
£59.00 £69.00 £79.00
Supplied in good used condition. Shipping code (D)

VIDEO MONITORS

PHILIPS HCS35 (same sgle as CM8833) attractively styled 14"
colour monitor with both RGB and standard composite 15.625
Khz video Inputs via SCART socket and separate phono jacks.
Integral audio power amr and speaker for all audio visual uses.
Will connect direct to Amiga and Atari BBC computers. Ideal for all
video monitoring / securlty applications with direct connection
to most colour cameras. High
front concealed flap controls, VCR correction button etc. Good

used condition - fully tested - guaranteed
Dimensions: W14 )¥ H123%¢* xgls'/z' only £99 00 (E)

PHILIPS HCS31 Ultra compact 9” colour video monitor with stan-

dard componlte 15.625 Khz video input via SCART socket. ldeal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13%" D.

240 V AC mains powered. Only £79.00 (o)

INDUSTRIAL COMPUTERS

Tiny shoebox sized industrial 40 Mhz 386 PC system measuring
only (mm) 266 w X 88 h X 272 d. Ideal for dedicated control appli-
cations running DOS, Linux or even Windows ! Steel case con-
tains 85 to 265 V AC 50/ 60 hz 70 Watt PSU, a 3 slot 1SA passive
backplane and a Rocky 318 (PC104) standard, single board com-
puter with 8 MByte NON VOLATILE solid state ‘Disk On Chip’
RAMDISK. System comprises: Rocky 318 (PC104) SBC ISA card
with 40MHz ALi 3865X CPU, 72 pin SIMM slot with 16 Mbyte
SIMM, AM! BIOS, battery backed up real time clock. 2 x 9 pin D
16550 serial ports. EPP/ECP printer port, mini DIN keyboard con-
nector, floppy port, IDE port for hard drives up to 528 a
capacity, watchdog timer and PC/104 bus socket. The 8 MB:

solid state ‘disk on a chip’ has its own BIOS, and can be fdisi ed
formatted & booted. Supplied BRAND NEW fully tested and guar-
anteed. For full data see featured item on website. Order as QG36

100’s of applications inc:

firewall, routers, robotics etc Only £99.00 o)

Unless marked NEW, items in
this section are pre owned

HP6030A 0-200V DC @ 17 Amps bench power sugply £1950

Intel SBC 486/125C08 Enhanced Muitibus (MSA) £1150

Nikon HFX-11 (Ephiphot) exposure control unit £1450

PHILIPS PM5518 pro. TV signal generator £1250

Motorola VME Bus Boards & Components List. SAE / CALL £POA

Trio 0-18 vdc linear, metered 30 amp bench PSU. New

Fujitsu M3041R 600 LPM high speed band printer

Fujitsu M3041D 600 LPM pnnter with network interface

Siemens K4400 64Kb to 140Mb demux analyser

Perkin Elmer 2998 Infrared spectrophotometer

Perkin Elmer 597 Infrared s lroBthometer

VG Electronics 1035 TELETEXT oding Margin Meter  £3250

LightBand 60 output high spec 2u rack mount Video VDA's £495
£1995

£300

Sekonic SD 150H 18 channel digital Hybrid chart recorder
B&K 2633 Microphone pre amp

Taylor Hobson Tallysurf amplifier / recorder £750
ADC $S5200 Carbor: dioxide gas detector / monitor £1450
BBC AM20/3 PPM Meter (Ernest Turner) + drive electronics  £75
ANRITSU 9654A Optical DC-2.5G/b waveform monitor
ANRITSU MLI3A optical power meter

ANRITSU Fibre optic characteristic test set

R&S FTDZ Dual sound unit

R&S SBUF-E1 Vision modulator

WILTRON 66308 12.4 / 20GHz RF sweep generator

TEK 2445 150 MHz 4 trace oscilloscope

TEK 2465 300 Mhz 300 MHz oscilloscope rack mount
TEK TDS380 400Mhz digital realtime + disk drive, FFT etc
TEK TDS524A 500Mhz digital realtime + colour dlsplay etc
HP3585A Opt 907 20Hz to 40 Mhz spectrum analyser

PHILIPS PW1730/10 60KV XRAY generator & accessories £POA
VARIACS - Large range from stock call or see our website
CLAUDE LYONS 12A 240V single phase auto. volt. regs £325
CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900

3uahty with many features such as

est of 19" rack equipment. The two movable |
vertical fixing struts (extras available) are pre
punched for standard 'cage nuts’. A mains dis-
tribution panel intemally mounted to the bottom
rear, provides B x IEC 3 pin Euro sockets and 1 x <3
13 amp 3 pin switched utility socket. Overall ventila-

tion is provided by fully louvered back door and double skinned top
section with top and side louvres. The top panel may be emoved
for fitting of integral fans to the sub plate etc. Other teatures
include: fitted castors and floor levelers, prepunched umlty panel at
lower rear for cable / connector access etc. Supplied in excellent,
slightly used condition with keys. Colour Royal blue. some grey
available — CALL - Can be supplied in many other configuratiens.

33U 42U 47U

Order as BC44 | Order as DT20 | Order as RV36
External dimensions|External dimensions|External dimersions
mm=1625H x 635D x|mm=2019H x 635D x|mm=2019H x 6350 x
603 W. $64 H x 257|603 W. &79 5' H x 257|603 W. (88" H x 25°
Dx23%"W) D x 23%’ D x23%" W)

Only Only Only

£245 | £345 | £410

Call for shipping quotation
COLOUR CCD CAMERAS
Undoubtedly a miracle of modern technolo?y &
our special buying power ! A quality product fea-
turing a fully cased COLOUR CCD camera at a
give away price ! Unit features full autoh?hl sensing for
use in low light & high light
applications. A 10 mm fixed focus
wide angle lens gives excellent focus
and resolution from close up to lon
i range. The composite video output wils
connect to any composite monitar or TV
(via SCART socket) and most videc
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:

Order as LK33 ONLY £79.00 or 2 for £149.00 5

SOFTWARE SPECIALS

NT4 WorkStation, complete with service pack 3

and licence - OEM packaged ONLY £89.00 (s
ENCARTA 95 - CDROM, Not the latest - but at this price ! HQS

25
o3

DOS 5.0 on 3% disks with concise books c/w QBasic . £14.95
Windows for Worki‘oupn 3.11+ Dos 6.22 on 3.5" disks £55.00
Windows 95 COROM Only - No Licence - £19.95

Wordperfect 6 for DOS supplied on 3'%" disks with manual £24.95
shipping charges for software is code B

SOLID STATE LASERS

Visible red, 670nm laser diode assembly. Unit runs from 5 V DC at
approx 50 mA. Orginally made for continuous use in industrial bar-
code scanners, the laser is mounted in a removable solid aluminum
block, which functions as a heatsink and rigid optical mount. D of
block are 50 w x 50 d x 15 h mm. Integral features include over tem-
perature shutdown, current control, laser OK ouput, and gatec TTL
ON / OFF. Many uses for experimental optics, comms & lightshows
etc. Supplied complete with data sheet.

ONLY £24.95

Order as TD91

2980 DC POWER SUPPLIES

Virtually ever
can Imagine.
Ex Stock - Call or see our web site.

type of power supply you
ver 10,000 Power Supplies

RELAYS - 200,000 FROM STOCK

Save ££££'s by choosmi’your next relay from our Msssive Stocks
covering types such as Military, Octal, Cradle, Hermetically Seaisd,
Continental, Contactors, Time Delay, Reed, Mercury Wetted, Solid
State, Printed Circuit Mounting etc., CALL or see our web site
www.distel.co.uk for more information. Many obsolete types from
stock. Save ££££'s

LI I N S ALL MAIL TO 18 Million Items On Line Now !

Y '».‘ pree ¥ Feery Tepe” Dept "ﬁ-‘ 3:'"{ 22 gzggne Rd Cosan Secure ordering, Pictures, Information

YA TP I B Surrey CR7 8PD == www.distel.co.uk
E ' E 7 E I ’\’ I Open Mon - Fri 9.00 - 5:30 emall = admin @distel.co.uk

AllpncastorUKNhnland UKumnersaddl75°/oVATmTOTALorderanmmnovder£10 Bovadeaccumovdevs
and Locat Authorities over £100 are subject to 7

ALL 9 ENQUIRIES

0208 653 3333

FAX 0208 653 8888

minimum account
(D)=£15(X) (E):EIB(X) (F):CAU_ Al(mqmmx:!chysbrsfufgm

---ﬁ»



NEXT MONTH

VERSATILE PIC FLASHER

Ever wanted to make your Christmas
decorations stand out from the crowd? Or
maybe add a lighting effect to a ceiling? Well
now you can with this PIC-based flasher. It can
drive six or more l.e.d.s per output and it has
eight outputs. It could also power strings of low
voltage Christmas tree lights.

Switches contrcl the speed, depth of
modulation and brightness profiles from the
program provided, or you coula, of course,
write your own program.

Make your Christmas sparkle!

DOOR DEFENDER

Whether we are brave enough to admit it or not, we
probably all suffer varying degrees of paranoia when it
comes to the doors in our life. Was that someone
sneaking in the front door? Did we leave the back door
open? Where's the padiock on the shed door?

Perhaps this project might help put some of our fears at
rest, The Door Defender is a simple circuit intended to
monitor the opening and closing of a single door, but it
could easily be expanded into a comprehensive system. It
can be used with any type of internai or external opening,
and consumes very low current in standby. For instance,
the long battery life would make it ideal for protecting a
garden shed. On the other hand, its small size could
allow it to be a pcrtable unit for protection when travelling.
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TRANSISTORS AND
THEIR OTHER USES

Transistors have many uses which are well known, such as
amplifiers, oscillators, and switches, but have many further
uses, some of which are not as well known. A knowledge
of these other uses can be helpful when a particular
component is not immediately availabte but is required for
gadgeteering or experimentation.

Transistors may also be used in place of signal diodes,
rectifier diodes, Zener diodes, varicap diodes, tunnel
diodes, constant current sources, and solar cells. In some
cases a transistor pressed into such service may be
superior to a purpose made part and may reduce the
circuit's total parts count. This fascinating article looks at
how to use transistors in these various ways.

-:," ~
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Y EPE Hybrid Computer — Part 2
v Three more PICAXE projects

® Temperature Sensor ® Voltage Sensor @ VU Display ®

NO ONE DOES IT BETTER

DON'T MISS AN

ISSUE - PLACE YOUR
ORDER NOW!
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Quasar BLecTroNCs LimiTeD
PO Box 6935, BISHOPS STORTFORD. Herts. CM23 4WP
FAX: 0871 277 2728

TEL: 0871 717 7168
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~ (Insured £250) £7, Europe £5.00, Rest of Works £10,00).

major credit cards. Make cheques/PO's payable 10 Quasal

Prices include 17.5% VAT. MAIL ORDER
FREE CATALOGUE with order or sel
{refundable) for details of over 150 kits
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PROJECT KITS

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

® 2 x25W CAR BOOSTER AMPLIFIER Connects o |
the output of an existing car stereo cassette player,
CD player or radio Heatsinks provided. PCB
76x75mm 1046KT. £24.95

@ 3-CHANNEL WIRELESS LIGHT MODULATOR
No electrical connection with amplifier Light modu-
lation achieved via a sensitive electret microphone
Separate sensitivity control per channel. Power
handing 400W/channel. PCB 54x112mm. Mains
powered Box provided. 6014KT £24 95

@ 12 RUNNING LIGHT EFFECT Exciting 12 LED
light etfect ideal for partes, discos, shop-windows &
eye-catching signs. PCB design allows replacement
of LEDs with 220V bulbs by inserting 3 TRIACs.
Adjustable rotation speed & direction. PCB
54x112mm. 1026KT £15.95; BOX (for malns opera-
tion) 2026BX £9.00

® DISCO STROBE LIGHT Probably the most excit-
ing of all light eftects. Very bright strobe tube.
Adjustable strobe frequency: 1-60Hz. Mains powered.
PCB: 60x68mm. Box provided 6037KT £28.95

@ ANIMAL SOUNDS Cat. dog. chicken & cow. Ideai
for kids farmyard toys & schoois. SG10M £5.95

® 3 1/2 DIGIT LED PANEL METER Use for basic
voltage/current displays or customise to measure
temperature, hight, weight, movement, sound lev-
els, efc. with appropnate sensors {not supplied).
Various input circuit designs provided. 3061KT
£13.95

® IR REMOTE TOGGLE SWITCH Use any TVVCR
remote control unil to swich onboard 12V/1A relay
on/off. 3058KT £10.95

SPEED CONTROLLER for any common DC motor up
to 100V/5A. Pulse width modulaticn g'ves maximum
torque at ail speeds. 5-15VDC. Box provided. 3067KT
£12.95

® 3 x 8 CHANNEL IR RELAY BOARD Control eighl 12V/1A
relays by Infra Red (IR) remote control over a 20m range in
sunfight, 6 relays turn on anly, the other 2 toggle orvoft. 3 oper-
ation ranges determined by jumpers. Transmitter case & ail
components provided Recever PCB 76x89mm. 3072KT
£52.95

COMPUTER TEMPERATURE DATA LOGGER

but only one DS18520 sensor.

Kit software available free from our website.
ORDERING' 3145KT £23.95 (kit form);
AS3145 £29.95 (assembied),

Addtttonal DS18S20 sensors £4.95 each

PRODUCT FEATURE

PC senal port controlled 4-channel temperature
meter (either deg C or F). Requires no external
power. Allows continuous temperature data logging of
up to four temperature sensars located 200m+ from
motherboard/PC. Ideal use for old 386/486 comput-
ers. Users can tailor input data stream to suit their
purpose (dump it to a spreadsheet or write your own
BASIC programs using the INPUT command to grab
the readings). PCB just 38mm x 38mm._ Sensors con-
nect via four 3-pin headers. 4 header cables supplied

@® SOUND EFFECTS GENERATOR Easy to build. |
Create an almost infinite variety of interesting/unusu-
al sound etfects from birds chirping to sirens. 9VDC.
PCB 54x85mm, 1045KT £6.95

@® ROBOT VOICE EFFECT Make your voice
sound similar to a robot or Darlek. Great fun for
discos, school piays, theatre productions, radio
statons & playing jokes on your friends when
answering the phone! PCB 42x71mm. 1131KT
£8.95

® AUDIO TO LIGHT MODULATOR Controls intensi-
1y of one or more lights in response to an audio input.
Safe. modern opto-coupler design. Mains voltage
expenence required 3012KT £8.95

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

® 20 SECOND VOICE RECORDER Uses non-
volalile memory - no battery backup needed
Record/replay messages over & over. Playback as
required 10 greet customers etc. Volume control &
buih-in mic. 6VDC. PCB 50x73mm.

J131KT £12.95

@ TRAIN SOUNDS 4 selectable sounds . whistle
blowing level crossing bell. ‘clickety-clack’ & 4 in
sequence SGO1M £6.95

)@ FACTOR]|
PUBLICATI()NSJ

THE EXPERTS IN RARE &

UNUSUAL INFORMATION!

Full detarls of ail X-FACTOR PUBLICATIONS can be found in
our catalogue N B Minimurn 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 to distant
voices and sounds through open windows and even walls!
Made from readity available parts R002 £3.50

©® LOCKS - How they work and how to pick them. This fact
filled report will teach you more about locks and the ah of
lock picking than many books we have seen at 4 times the
prce Packed with nformation and illustrations RO08 £3.50
® RAOIO & TV JOKER PLANS

We show you how to build three different circuts for disrupt-
ing TV picture and sound plus FM radio! May upset your
neighbours & the authorities! DISCRETION REQUIRED.
RO17 £3.50

® INFINITY TRANSMITTER PLANS Complete plans for
building the famous Infintty Transmitter Once installed on the
target phone dev-ce acts ke a room bug. Just calt the target
phone & activale the unit to hear all room sounds. Great for
homeofiice security! R019 £3.50

@ THE ETHER BOX CALL INTERCEPTOR PLANS Grabs
telephane calls out of thin ai’ No need lo wire-in a phone
bug Simply place this device near the phone lines 1o hear the
conversations taking place! R025 £3.00

@ CASH CREATOR BUSINESS REPORTS Need weas for
making some cash? Well this could be just what you need!
You get 40 reports (approx 800 pages) on Hoppy disk that
gve you information on sethng up different businesses You
also get valuable reproduction and duplcation nghts so that
you can sell the manuals as you ke R030 £7.50
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® PC CONTROLLED RELAY BOARD

Convert any 286 upward PC inlo a dedicated auto-
matic controller to independently turn on/oft up to
eight ights, motors & other devices around the
home, office, laboratory or factory. Each retay output
Is capable of switching 250VAC/4A. A suite of DOS
and Windows control programs are provided to-
gether with all components (except box and PC
cable) 12VDC. PCB 70x200mm. 3074KT £31.95

@ 2 CHANNEL UHF RELAY SWITCH Contains the
same transritter/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. 3082KT £27.95

® TRANSMITTER RECEIVER PAIR 2-button keyfob
style 300-375MHz Tx with 30m range. Recewer
encoder module with matched decoder IC.
Components must be built into a circuit like kit 3082
above. 30A15 £14.95

® PIC 16C71 FOUR SERVO MDTDR DRIVER
Simuitaneously control up to 4 servo mozors Software &
all compgnents (except servosccontrol pots) supplied.
SVDC PCB 50x70mm. 3102KT £15.95

® UNIPOLAR STEPPER MOTOR DRIVER for any
5/6/8 lead motor. Fastslow & single step rates.
Drrection control & on/off switch. Wave, 2-phase &
half-wave step modes. 4 LED indicators. PCB
S50x65mm. 3109KT £14.95

® PC CONTROLLED STEPPER MOTOR DRIVER
Control two unipolar stepper motors (3A max. each)
vla PC printer port. Wave, 2-phase & hal-wave step
modes. Software accepts 4 digital inpLts from exter-
nal switches & will single step motors. PCB fits in D-
shell case provided. 3113KT £17.95

@ 12-BIT PC DATA ACQUISITION/CONTROL UNIT
Similar to kit 3093 above but uses a 12 bit Analogue-
to-Digital Converter (ADC) with internal analogue
muMiplexor. Aeads 8 single ended channels or 4 dif-
ferential inputs or a mixture of both. Analogue inputs
read 0-4V. Four TTL/CMOS compatible dighal
input/outputs. ADC conversion tine <10uS, Software
(C. OB & Win), extended D shell case & all compo-
nents (except sensors & cable) provided. 3118KT
£52.95

® LIQUID LEVEL SENSOR/RAIN ALARM Wil indl-
cate fluid levels or simply the presence of fur. Relay
output to control a pump to add/remove water when it
reaches a certain level. 1080KT £5.95

® AM RADIO KIT 1 Tuned Rado Frequency front-
end, single chip AM radio IC & 2 stages of audio
amplification. All components inc. speaker provid-
ed. PCB 32xt02mm. 3063KT £10.95

® DRILL SPEED CONTROLLER Adjust the speed
of your electric drill according to the job at hand.
Suhable for 240V AC mains powered drills up to

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

SURVEILLANCE

High performance surveriance bugs. Room transmifters suppired with sensitive electret microphone & battery holder'clip. All fransmit-
ters can be received on an ordinary VHF/FM radko between 88-108MHz Avadable in Kit Form (KT) or Assembied & Tested (AS).

ROOM SURVEILLAKCE

@ MTX - MINIATURE 3V TRANSMITTER Easy to buid & guar-
anteed 1o transmst 300m @ 3V Long battery ife 3-5V operation.
Only 45x18mm B 3007KT £6.95 AS3007 £11.95

MRTX - MINIATURE 9V TRANSMITTER Our best selling bug.
Super sensdive, high power - 500m range @ 9V (over 1km with
18V supply and better aerial} 45x19mm. 3018KT £7.95 AS3018
£12.95

HPTX - HIGH POWER TRANSMITTER Hgh performance, 2
stage  transmitter  gives -
greater stabitity & higher quak

fty reception 1000m range 6

12V DC operation. Size .

Tox15mm  3032KT  £9.95

AS3032 £18.95

@ MMTX - MICRO-MINIATURE 3V TRANSMITTER The utimate
bug for s size, performance and price Just 15x25mm 500m
range @ 9V Good stabilty 6-18V operation 3051KT £8.95
AS3051 £14.95

® VTX - VOICE ACTIVATED TRANSMITTER Operates only
when sounds detected. Low standby current Vanable tgger sen-
sttty 500m range Pealng circutt suplied for maximum RF out-
put Onioff switch 6V operation Only 63x38mm. 3028KT £12.95
AS3028 £24.95

HARD-WIRED BUG/TWO STATION INTERCOM Each station
has s own amplffier, speaker and mic Can be set up as either a
hard-wired bug or tvo-station mtercom 10m x 2-core cable Sup-
phed 9V operation 3021KT £15.95 (kit form only)

@ TAYS - TAPE RECORDER VOX SWITCH Used to aulomati-
cally operate a tape recorder (no! supphed) via ts REMOTE sock-
et when sounds are detected. All conversations recorded.
Adjustable sensitnty & wrn-off delay 115x19mm. 3013KT £9.95
AS3013 £21.95

TELEPHONE SURVEILLANCE

@ MTTX . MINIATURE TELEPHONE TRANSMITTER Attaches
anywhere to phone line Transmits only when phone 1s used'
Tune-in your radio and hear both parties 300m range Uses kne
as aena & power source 20x45mm 3016KT £8.95 AS3016
£14.95

@ TAI- TELEPHONE RECORDING INTERFACE Automatically
record all conversations Connects between phone ne & tape
recorder (not suppied) Operates recorders with 1 5-12V battery
systems Povered from line 50x33mm 3033KT £9.95 AS3033
£18.95

® TPA - TELEPHONE PICK-UP AMPLIFIER/WIRELESS
PHONE BUG Place pick-up coil on the phone line of near phone
earpiece and hear both sides of the conversation 3055KT £11.95
AS3085 £20.95

HIGH POWER TRANSMITTERS

@ 1 WATT FM TRANSMITTER Easy to construc! Delivers a
cnisp C'ear signal Two-stage circurt. Kit inchudes microphone and
requires a simple open dipole aeral 8-30VDC PCB 42x45mm
1009KT £12.95

® 4 WATT FM TRANSMITTER Compnses three RF
stages and an audio preamplifier stage. Piezoelectric
microphone supplied or you can use a separate preampii-
fier circuit, Antenna can be an open dipole or Ground
Plane. ldeal project for those who wish to get started in the
fascinating worid of FM broadcasting and want a good
basic awrcuil to experment with 12-18VvDC. PCB
44x146mm. 1028KT. £22.95 AS1028 £34.95

@ 15 WATT FM TRANSMITTER (PRE-ASSEMBLED &
TESTED) Four tranststor based slages with Philips BLY
88 in final stage. 15 Watts RF power on the ar 88-
108MHz. Accepts open dipole, Ground Plane, 5/8 J, or
YAG! antennas 12-18vDC PCB 70x220mm. SWS meter
needed for alignment 1021KT £39.95

@ SIMILAR TO ABOVE BUT 25W Output. 1031KT £109.95

[
700W power. PCB: 48mm x 65mm. Box provided.

6074KT £17.95

@ 3 INPUT MONO MIXER Independent level con-
trol for each input and separate bassAreble controls.
Input sensitivity: 240mV. 18V DC. PCB: 60rmm x
185mm 1052KT £16.95

® NEGATIVE\POSITIVE ION GENERATOR
Standard Cockcroft-Walton muttipher crcut. Mains
voltage experience required. 3057KT £10.95

@ LED DICE Ciassic intro to electroncs & circuit
analysis. 7 LED's simulate dice roll, siow down & land
on a number at random 555 IC crcult 3003KT £9.95
@ STAIRWAY TO HEAVEN Tests hand-eye co-ordi-
nation. Press switch when green segment of LED
iights to ciimb the stairway - miss & start again!
Good 1ntro to several basic circuits 3005KT £9.95
® ROULETTE LED ‘Ball' spins round the wheel,
slows down & drops into a slot. 10 LED's. Good intro
to CMOS decade counters & Op-Amps. 3006KT
£10.95

® 12V XENON TUBE FLASHER TRANSFORMER
steps up al2V supply to flash a 25mm Xenon tube.
Adjustable flash rate 3163KT £13.95

@ LED FLASHER 1 5 ultra bnght red LED's flash In
7 selectable patierns. 3037MKT £5.95

® LED FLASHER 2 Simiar to above but flash in
sequence or randomly. Ideal for model rallways.
3052MKT £5.95

® INTRODUCTION TO PIC PROGRAMMING.
Learn programming from scratch. Programming
hardware, a P16F84 chip and a two-part, practical,
hands-on tutonal senes are provided. 3081KT
£21.95

@ SERIAL PiC PROGRAMMER for all 8/18/28/40
pin DIP senal programmed PICs. Shareware soft-
ware supplied limited to programming 256 bytes
(registration costs £14.95). 3096KT £10.95

® ATMEL 89Cx051 PROGRAMMER Simple-to-
use yet powerful programmer for the Atmel
89C1051, 89C2051 & 89C4051 uC's. Programmer
does NOT require special software other than a
terminal emulator program (bullt into Windows),
Can be used with ANY computer/operating sys-
tem. 3121KT £24.95

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

® STABILISED POWER SUPPLY 3-30V/2.5A
Ideal for hobbyist & professional laboratory. Very
reliable & versatile design at an extremely reason-
able price. Short circult protection. Variable DC
voltages (3-30V). Rated output 2.5 Amps. Large
heatsink supplied. You just supply a 24VAC/3A
transformer. PCB 55x112mm. Mains operation
1007KT £16.95.

® STABILISED POWER SUPPLY 2-30V/5A As kit
1007 above but rated at 5Amp Requires a
24VAC/5A transformer 1096KT £27.95.

® MOTORBIKE ALARM Uses a rehable vibration
sensor (adjustable sensitivily) to detect movement
of the bike to lrigger the alarm & swilch the output
relay to which a siren, bikes horn, indicators or
other warming device can be attached. Auto-reset
6-12VvDC. PCB 57x64mm. 1011KT £11.95 Box
2011BX £7.00

® CAR ALARM SYSTEM Protect your car from
theft. Features vibration sensor, courtesy/boot light
voltage drop sensor and bonnet/boot earth swilch
sensor. Entry/exit delays, auto-reset and adjustable
alarm duration. 6-12V DC. PCB: 47mm x 55mm
1019KT £11.95 Box 2019BX £8.00

® PIEZO SCREAMER 110dB of ear piercing noise.
Fits 11 box with 2 x 35mm piezo elements built Into
their own resonant cavity Use as an alarm siren or
just for fun! 6-9vDC. 3015KT £10.95

@ COMBINATION LOCK Versatie electronic lock
comprising main circuit & separate keypad for
remote opening of lock. Relay supplied. 3029KT
£10.95

® ULTRASONIC MOVEMENT DETECTOR Crysial
locked detector frequency for stabilty & reliability. PCB
75x40mm houses al! components. 4-7m range.
Adjustable sensitivity. Quiput will drive external
relay/circuts 9VDC. 3049KT £13.95

® PIR DETECTOR MOOULE 3-lead assembled
unit just 25x35mm as used N commercial burglar
alarm systems. 3076KT £8.95

@ INFRARED SECURITY BEAM When the invisible
IR beam is broken a relay is tripped that can be used
to sound & bell or alarm. 25 metre range. Mains
rated relays provided. 12VOC operation. 3130KT
£12.95

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

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

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

N
aAgl?\m

Circuits can be buitt and unassembled repeatedly.

schools. Requires 2 x AA battenes.

130, 300 and 500-1n-ONE also available

Comprehensive 68-page manual with explanations, schematics
and assembly diagrams. Suitable for age 10+. Excelient for

Order Code EPLO30 ONLY £14.95 (phone for bulk discounts).

30-In-ONE
Electronic Projects Lab

Great introduction to electranics. Ideal for the budding electron-
ics expert! Buikd a radio, burglar alarm, water detector, morse

code practice circuit, simple computer circuits, and much more!
NO soldering, tools or previous electronics knowledge required.
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Secure Online Ordering Facllities
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Enhanced ‘PICALL ISP PIC Programmer

Kit will program virtuallty ALL 8 to 40 pin*

serial and paraltel programmed PIC micro-

controllers. Connec:s to PC parallel port.

Supplied with fully functional pre-

registered PICALL DOS and WINDOWS

AVR software packages, all components

and high quality DSPTH boara. Also

programs certain ATMEL AVR, SCENIX

SX and EEPOM 24C devices. New devices can be added to the
software as they are released. Blank chip auto detect feature for super-
fast bulk programming. Hardware now supports ISP programming.
“A 40 pin wide ZIF socket is required to program 0-3in. devices (Order
Code AZIF40 @ £15.00).

3144KT Enhanced ‘PICALL ISP PIC Programmer

Assembled Enhanced ‘PICALL ISP
PIC Programmer

AS3144

Assembled Enhanced ‘PICALL ISP PIC
Programmer c/w ZIF socket

AS3144ZIF

ATMEL AVR Programmer

Powerful programmer for Atmel

AT90Sxxxx (AVR) micro controller fam-

N ily. All fuse and lock bits are program-

mable. Connects to serial port. Can be

used with ANY computer and operat-

ing system. Twa LEDs to indicate pro-

gramming status. Supports 20-pin DIP

AT90S1200 & AT90S2313 and 40-pin

DIP AT90S4414 & AT90S8515 devices. NO special software

required — uses any terminal emulator program (built into

Windows). The programmer is supported by BASCOM-AVR Basic
Compiler software (see website for details).

3122KT ATMEL AVR Programmer £24.95

AS3122 Assembled 3122 £34.95

Atmel 89Cx051 and 89xxx programmers alsc available.

PC Data Acquisition & Control Unit

With this kit you can use a PC

parallel port as a real world

interface. Unit can be connected to a

mixture of analogue and digital

inputs from pressure, temperature,

movement, sound, light intensity,

weight sensors, etc. (not supplied) to

sensing switch and relay states. It 13
can then process the input data and .
use the information to control up to 11 physical devices such as
motors, sirens, othes relays, servo motors & two-stepper motors.

FEATURES:

@ 8 Digital Outputs: Open collector, 500mA, 33V max.

@ 16 Digital Inputs: 20V max. Protection 1K in series, 5-1V Zener to
ground.

@ 11 Analogue Inputs: 0-5V, 10 bit (SmV/step.)

@ 1 Analogue Output: 0-2:5Vor 0-10V. 8 bit (20mV/step.)

All components provided including a plastic case (140mm x 110mm x

35mm) with pre-punched and silk screened front/rear panels to give a

professional and attsactive finish (see photo) with screen printed front

& rear panels supplied. Software utilities & programming examples

supplied.

3093KT PC Data Acquisition & Control Unit

AS3093 Assembied 3093

See opposite page for ordering
information on these kits
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ABC Mini ‘Hotchip’ Board

Currently learning about

microcontrollers? Need to do

something more than flash a LED

or sound a buzzer? The ABC Mini

‘Hotchip’ Board is based on Atmel's

AVR 8535 RISC technology and

will interest both the beginner and

expert alike. Beginners will find that

they can write and test a simple

program, using the BASIC

- programming language, within an

hour or two of connecting it up.

Experts will like the power and flexibility of the ATMEL microcontroller,

as well as the ease with which the little Hot Chip board can be

“designed-in”to a project. The ABC Mini Board ‘Starter Pack’ includes

just about everything you need to get up and experimenting right

away. On the hardware side, there's a pre-assembled micro controller

PC board with both parallel and serial cables for connection to your

PC. Windows software included on CD-ROM features an Assembler,

BASIC compiler and in system programmer The pre-assembled
boards only are also available separately.

ABCMINISP
ABCMINIB

ABC MINI Starter Pack
ABC MINI Board Only

Advanced 32-bit Schematic Capture
and Simulation Visual Design Studio

TR T T T ETT Ty L B

-
ko) ¥

Advanced Scematic Capture & Simulation Software j
N Advanced Hierarchal Scoaematic Capture Inclucdes Graphical
Library Browser and Oece Sesicher Device Library Editor
Spice and PCB Nethst Goaprabon Over 7000 device modaels

qed '

Model Import Wizard sliows yau 1o downiosd end smpon modsis
from device manufacturers web page

* Advanced 32-bit Analogue Digtal & Mixed Mode Simulation

* Virtual :OF & Mulsmeter
showt compies VoRags Cument Phase Megnrude ec

* Budt in 84-Channel Rea-Time Virtual Oscilloscope
Buik in Digital Logic Arvalyzer shows you to set breskpo s
Supports Advanced BSIMIV], BSIM4 and S§OI Models

* 21 Different anslys type s nchidng advanced Monte Cara/WC

VisualBpice Software Purchasing Options
Personal Eattion £74.95 Stancard Edmion £124 93
Protessional Edltion £174.95

Serial Port Isolated 1/0 Controller

Kit provides eight relay outputs

capable of switching 4 amps at mains

voltages and four optically isolated

digital inputs. Can be used in a variety

of control and sensing applications

including load switching, external

switch input sensing, contact closure

and external voltage sensing.

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

3108KT
AS3108

Serial Port Isolated 1/O Controller Kit
Assembled Serial Port Isolated 1/0O Controller

773
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|| spar*oflnsplmﬂonmadodtohalpyouumnﬂtmm |
l improve your skills or aven start your own business. Eloctrical Contracting & I\
l‘ We've a great range of courses to choose from. You can study 4 tion S ) l
whenever and wherever you like, at a pace that suits you best to | || Electricai Engineering Poneate l
l gain the qualification you want. You'll even have the back-up of | (] C&G Basic Electronic L3 @
student services, and access to a personal tutor, and best of all, Engineering Emai I
you can start straight away! | C&G Basic Mechanical Date of Birth / l
Friam Urme 10 170, e e €0 Canmhlly S SgaeraecTT >
Give your earning potential a boost by calling free on the | Engineering e B e T A Pt
number below, or by returning this coupon now.

R. BARDWELL LTD (Est. 1948)

Diodes £ 80 Asstd. capaciors Inf to 1uF . £1.00
}2° m Dlode;'m::m . [: % 200 Assid. disc ceramic wacﬁots . £100 DIG ITAL
iy (R |3 Amsmmbamer
1 ers d X

50 mels .......... £100

e 0R 8 AMEI s e i TEST METER
50 Asscried Zener Diodes 400mW £100 | 10 ! . )
12 Asscried 7-segment Drsplays . £100 go 88 Built-in transistor test socket
gsg %“EE:E: ey m;ﬁ%ﬂm E?E 8 o100 and diode test position.

ads, N L L
£ Auallads Smodisd Diode e |10 < £1.00 DC volts 200mV to 1000V.
25 Asst, wmssnaus var cos £.00 3 ;vnms very thn cwmna wire, rod : -gg AC volts 200V te 750V.
2 55’{%1,,.,%, f-'g 180 Assid, |Fm:mw e ig’(‘xs) DC current 200mA to 10A.

: . 1 esislon . i

ol e LX R v Rogiaton et rm ........... £100 Resistance 200 ohms to
30 BCIE Transstors £2.00 | 300 Assid resislors, WW/KW, mostly o1 tapes £1.00 2000K ohms
30 BC547 Transistors £100
PRl oud oo £5.99 o var
S el g R 288 Abbeydale Road, Sheffield S7 1FL . :
25 BCSST Transistors £100 | Phone: 0114 255 2886 s Fax: 0114 255 5039
s el g}g o-mel: co.uk Y Weo: couk SEE OUR WEB PAGES FOR
» Tt £100 Prices include VAT Postage £1.65 MORE COMPONENTS AND
100 tol DY wig Aual €300 44p stamp for lists or disk SPECIAL OFFERS
100 AN7 50V wkg Aual £.00
el el Capactors 5.0 | Pos, cheques and Credit Cards accepted www.bardwells.co.uk
40 Assta Aadial Electrolybcs, 4 7-2200uF £ 00
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SPECIAL OFFERS MARCONI 2019A GOULD 05300 JUST IN
Oual Trace, 20MHz
EN Eﬂmm ;‘l‘-ﬁA Tested with Manual ::mmw”wﬂ F240VI0-10A, 150N m
! - cursmrs etc. Supplied 1 -
e ¢ with 2 Tektsonix probes. H.P. 663118 PSU, 0-15V/0-34 £400
ONLY H.P. 883090 °SU Dual, 0-15, 0-300-12, C-1-3A £750
s ¢ ONLY H.P. 66328 PSU, 0-20V/0-5A £500
H.P.65234 PSU. Ingle output rangng rom 0-7V 0-8A bo
0-20VC4A,
TEKTRONIX 2232 Digral Storage Scope. AMFM SYNTHESISED SIGNAL OSCILLOSCOPES
Dual Trice, 100MHz, JOONUS witn protes . . . £525 GENERATOR ’ TEKTRONIX TDS350 dual trace, Z0CWHE. 1G/S . Unused £1500 ::’fﬁm‘ MM 64 31 ‘WEZ‘%
np m‘ug‘g Osaloéwope 1:)&%1;&1 .. 8425 80 kHz - 1040MHz TEKTRONIX TDS320 dual trace, CMHz, S00MS . . £1200 n.uxusmum” prt
WM Soen TGBlaBL e, e 300 ROVHIOHIY TECRON A ol e, v WS R0 KETHLEY 2010 DM Tor gt 950
FARNEIL Dual PSU XA35-2T 0-35V. 0-2A ITACHI VCB523, dfrace, 20MHz, 20M/S, dalay 2k, Un Jsed £500 KETHLEY 817 Programmable Electrometer £1250
Twice GMD, |.c.d. Displ: £180 | MARCONI 893C AF Power Meter, mm WHILIPS PM30G2 2+2-ch. 200MHz, doky k... £B00 as new £950 H.P. 43388 Mikohmmeter £1500
CIRRUS CRL254 Sound Level Meter - PHILIPS PMI0B2 2+2-ch., 100MHe, Solyy ekc.. €700 s now 2800 RACAL Courster type 1999 26GHz £500
PR G . | w8 Tl S =
lomahc
Mot 1 f_MgsszlGHz Gniced St em %ui%‘rfa o T 195 HPIAGILENT 33120A Func. GervARB, 100Hz 'mm1m
Al L Low requency yn en. 2+ 1
Q0IHZGOKHZ, - low diortion | low dorton ... . e s g&t& m‘?ﬂ?’:‘ “G‘:‘:""ggfy Furv. Gor mwgg
/Scuar USGOUtD setc. ....... n ady case, wi o unchon
FLUXE #060A Handheld True RIS, DMM, Other AVOs fom - o T e £50 ' BLACK STAR JUPTOR 2010 Func. Gen. 34z win
4% d'»? ........ .As new £150, used £95 | GOODWILL GVT427 Dual Ch AC Millivoltmeter, : requency courter .. . £140
BECKMAN HD110 Mandheld 3+ digit DMM, 281 10mV-300V i 12 ranges, Freq. 10Hz-1MHz . £100-£125 d H.P.8116A Fuisa Generator, 1mH-50MHz £1950
ranges with battery, leads and c.arrying case .£40 sounsmou 7150 DMM 63%-hgit , PHILIPS PM3217 dal race, SOMMZ ey ggm Sm Sq;1 ?"562111 -2080MHz %
fIRMSHEEE 952150 GOULD 051100 dual race, ez £125 Pltesilo :
LT F;,gc'm"_ LELllip (e 5,':‘1’2‘; SOLARTRON 7150 Phus £200  BAMEG HM0R.5 dual race, 35Mizoorponen leser - IEEE CABLES . £10
FARNELL LFM4 Sine/Sq Oscillator. 10Hz-1MHz, HIGH QUALITY RACAL coumsas 7 ’
fow digiartion, TTL output, Amplitude Meter .£125 9904 Unwersal Timer Counter, SOMHz . .. ... .50  HAMEG HM303 dual trace, 30MHz ocmponent teger £200
H.P. 5454 Logic Probe wi S46A Logc " 9916 Counter, 10Hz.520MHz . gz Meny otte Osclloscopes evlach: SPECTRUM AN
------- 9918 Counter, 10Hz-560MHz, 9—09( .....£50 RCOM 2022 AWFM
FLUKE 77 Multimetar, 3%-digit, handheld . £90  wAYNE KERR B424 Component Bridge .. . £125 e Syt 5254750 H.P AS61B SOHZ65GH: £5000
HEME 1000 L.C.D. cnév}{p'véie'r 66'1'60& . RACAL/AIM 9343M LCR Datakridge. HP. BB57A Synth sig gen. 100kH2 1640MH; £2000  HP.BS6OA 50Hz-2 0GH? syntheased £5000
In carmung case Digitai Automeasurement of R, C,1, Q, D .. .£200 H.P. 98568 Syrh 53g gen, 1 Q90MH2 £1350 "','m OhH2:2.9GH? £4500
HuNgsto): SLRACKSR Mgde;_ 100% S Egg HLP. 98564 Synth 15 gen, 100kHz 980MHz 9% b 8SHIE 1Mz 1-8GHz, 75 ( 2750
gucx STAR ORION PALTY Colour Pattern  FLU A 4.5 Digit. 2A. True RM Y msm%, 1Hz-360kHz H.P 853 v 85554 J00KHL-216HE o750
ONEIEOr ... ... .. ... ... .. from £75-£125  FLUKE 8010A 3.5 Digit. 10 £50 output, L.cd. L B riperelyibhorai GO “ere
;nogl.ts;fmn#raea TG210 Function Geraeuu)f FLUKE 8012A 3.5 Digit, 2A .............. £40  PHILIPS P"Asz?lsgw\I.ElEE 1802 weh o HP 350SA ey Frame, o
MHZ, TTL®OtC. ... ... .. ... £80-£95 200MkHz, freq, counter, IEEE ... . ... I 40Nz
THURLBY THANDAR P.S.U. PLazooMD uV-32V, Racal 9008 ONLY RACAL 9081 AWFM sig g en, Sikilz-1024MHz £250  H.P.3580A SHzS0KHz .. .. £600
0A-2A Twice (late colours) . . . £200 Meter, H.‘P 3325A function gen, 21Mkz ... Etg QAWY&U”TME%'T Hc:'l?’;g &(gll -356H t‘g:
AMFM 1:5MHz2-2GHz RCOM 6500 Ampktude Aralysur u 226k
61 HP 41924 Analyser . . £5000  MARCONI 2362 100H2-400MHz, high resch.ton £2000
a::g::‘m: 25 Dt Berch .. 4275A LCR Metsr, 10k 10WHe D7 uknGon 2 e o from €500
Multimetar Bonable Appliance Tester H.P. 89034 Distortion Analyser . £1000  4p 182 wih BSS7 10xHz-350MHz £500
T-ue RMS/4 wite Res/Current Car JEEE egger Pat b "“mw"l svser 2000 yp 14T SYSTEMS
H.P. 60128 DC PSU 0-60V, 0-5DA, 1000W £1000  BARCON 2603 Fommems Coomns 2063z fomp 8880 vl pa]
P 3 , B 2 E B
Datron 1061A FARNELL AP0/50 1KW Autoranging ... £1000  KP.53508 Counier, 20GPz .. f200p BS54 0K 1250Mk kel
High Quality 6% digit Bench FARNELL HB0/50 0-60V 0-50A ... 750  H.P.5342A 10H2-18GHz Froquency (ounter 0000 8555 10MH2-18GH i £1000
Muttimetar FARNELL H60/25 0-60V, 0-25A . . .. £400  EBLP.16508 , 80-channel . £1000  HP. 8443 Tramiong GervCounter, *10MHz £250
True RMS/4 wire/Current Converter Power Supply HPS3010, 0-30V, 0-10A . £140 BARCONI z":gm 500kHz-2GHz £750 ::KW Oﬂﬁn g
FARNELL 130-2 0-30V, 0-2A £80 2039R ¢ alyser
Racal Receiver RA1772 FARNELL L30-1 0-30V, 0-1A . £60 HP. B754A Natwork Analyser, 4MHz- 1300M2 £1250
50kHz-30MH2 Many other Power Supplies avaliable RADIO COMMUNICATIONS TEST SETS H.P, 3557A Natwork Analyser, 5H2-200MHz R £3000
LE.D. Risplay. Basically working RARCOMI 205572995A . From £1 H.P. 53310 Mod Doman Analyser Opt 0C1003 . £5000
ROHDE & SCHWARZ CMT 0110008z ... ....... 2000 | ONO SOKKI CF300 Portabie FFT Angiyser 51500
STEWART of READING i e T
7 110 WYKEHAM ROAD, READING, BERKS. RGS 1PL "o _Used Equipment - GUARANTEED. Manuals supglied
Telephone: (0118) 9268041. Fax: (0118) 9351893 — This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.
www. stewart-of. .co.uk Please check availability before ordering,
Callers welcome 9am-5.30pm Monday to Friday (other times by arrangement) CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage
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New from FED - 18 Flash series support and chips

18F452 now supported in our C Compiler, WIZ-C, WIZ-ASM Development board and programmer
Wiz-C Compiler including support for 18F452 and 16F877
What is the WIZ-C Rapid Application Environment?

Sus | ke [TEsis]Pons |iuciaps | bams |

=
=
[ ]
o e  Our PIC C compiler including a new front end o Pl o ST RS R Y _J
o e  An application designer for the FED PIC C Compiler B[ Fa im0 2] Uit bimot P s rerAso
% ° Drag a software component onto your design & set up the %m_ o= e
-U parameters using check boxes, drop down boxes and edit DOXeS  “r .| seoumen | mancel comrrral Wi oo
(see shot right) SosiRa o = | ESSM
(VI ¢  Connect the component to the PIC pins using the mouse U AN o " o W
L= ¢  Select your own C function to be triggered when events occur L & = &} patse
o (e.g. Byte received, timer overflow etc.) T (R =
("= ¢ Generate the base application automatically and then add your R )
. own functional code in C or assembler "“.;’3‘%3?_‘ %‘ﬁ”ﬁ“
; ° Simulate, Trace at up to 10x the speed of MPLAB —
; o Supports 14/16 bit core PICS ~ %l
° 16F87x, 16C55x, 16C6x, 16F8x, 16C7xx, 18Cxx, 18Fxx etc. = ESenlLER
; ®  C Compiler designed to ANSI C Standards e — ——
~— Prices
S~ Professional Version Enhancements WIZ - C Standard — £70.00,
~ to our C Compiler and WIZ-C Rapid Application Environment Professional £100.00. Upgrade for

existing WiZ-C owners £30.00

° Manage and simulate multiple projects together PIC C Compiler Standard — £60.00

° Connect PIC pins across projects to allow simulated devices to communicate Professional £90.00. Upgrade for ’

®  Handle assembler and C projects existing Compiler owners £30.00

° View and inspect variables in native C format Other upgrade options are

® Inspect all local variables and their values in native C format available together with reduced

L Maintain a history within simulation to back track and determine the past leading price bundied packages — see
up to an event our web site for details

Other products supporting 18F452 and 16F877

Development Board PiC
e  Handles 40 pin PIC devices including Programmer
18F452 and 16F877 including
o Includets on board Programmzr -no 18Cxxx and
separate programmer require
18F8xxx

° 4 LED’s on board, Analogue on trimgot,

2 duplex serial ports

° 1A 5V regulator

L] 20MHz crystal

L Interfaces for LCD, hex keypad, 32 1/O pins
on IDC connectors

® Will run FED PIC BASIC (included on CD)

° 12C EEPROM socket 16F8X, 12C50x,

Price — £45.00 Built and Tested. 16F877-20P 12C67x, 16C72X, Also In-Circuit programming. Operates

£6.00, 18F452 £8.00, CD with BASIC & PIKC14000, 16F87X, on PC serial port.

Programmer Applications £5.00 18Cxxx, 18Fxxx etc  Price : £45/Kit  £50/Built & Tested

Handles serially
programmed PIC
devices in & 40 pin
multi-width ZIF
socket. 16C55X,
16C6X, 116F62x,
6C7X, 16C8x,

In Circuit Debugger PIC Chips

In Circuit Debugging & a technique where a | PIC 16F877-20P, £6.00, 20MHz, 384 bytes RAM, 8K Wrd ROM
monitor program runs on the PIC in the appli- | p|C 18F452, 40MHz, £8.00 1500 bytes RAM, 16K Wrd ROM,
cation circuit. The ICD board connects to the | o\, 18 series architecture with flat memory address space, 3
PIC and to the PC. From any of our applica- timers, 2 Capture compare registers, various serial interfaces,

tions it is then possible to set breakpoints on ; )
the PIC, run code, single step, examine regis- Parallel peripheral interface, 32 general purpose /O pins, Flash

ters on the real device and change their val- reprogrammable in circuit. Supported by all our tools and the
ues. The ICD makes debugging real time tfree Microchip development system - MPLAB
applications faster, easier and more accurate
than simulation tools available for the PIC. Other products
e Only £30.00, requires a copy of WIZASM, | FED also supply development systems for PIC and AVR in
WIZ-C or our C Compiler applications. assembler and C. Please see our web site for further details.

Operates with 16FB7x to emulate most
14 bit core chips, 18F support coming

soon !
Forest Electronic Developments 01590-681511 (Voice/Fax) [P cvrocaro
12 Buldowne Walk, Sway,LYMINGTON, HAMPSHIRE, S041 6DU. VISA B
AR Email - info@fored.co.uk, or sales @fored.co.uk -
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Web Site - hitp://www.fored.co.uk
Prices - UK/Europe, please add VAT at 17.5%. Add £3.00 for P&P and handling to each
developments order. Cheques/POs payable to Forest Electronic Developments, phone with credit card or

Switch details, or use our secure web site for online ordering with credit card.
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LT D

EE243 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST
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EPE MICROCONTROLLER

P... TREASURE HUNTER
The latest MAGENTA DESIGN - highly
stable & sensitive — with 1.C. control of all
timing functions and advanced pulse
separation techniques.
® High stability

drift cancelling
® Easy to build

& use
® No ground

effect, works

in seawater

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

o Efficient quartz controlled
microcontroller pulse generation.

o Full kit with headphones & all

hardware
KIT847 ......... £63.95

PORTABLE ULTRASONIC
PEsT SCARER

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

PIC PIPE DESCALER

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

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

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

High coil current ensures maximum

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

MICRO PEsT
SCARER

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

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

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

¢ RANDOM PULSES

21C WATER
DESTALER

KIT 842...........ccconnueee £22.56
DEVELOPMENT

68000 TRAINING KIT

© NEW PCB DESIGN

® 8MHz 68000 16-BIT BUS

® MANUAL AND SOFTWARE

® 2 SERIAL PORTS

® PIT AND I/0 PORT OPTIONS
® 12C PORT OPTIONS

KIT 621
£99.95

¢ ON BOARD
5V REGULATOR
o *PSU £6.92

¢ SERIAL LEAD £3.99

ey

e HIGH POWER

* DUAL OPTION
KIT867...............c0viiiiinnn.. £19.99
KIT+SLAVEUNIT.................... £32.50
WINDICATOR

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

KIT856........00000iiiiiieninnn.s £28.00

% 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

4 spare
electrodes
£6.50

Stepping Motors : ‘IE

MD38...Mini 48 step...£8.65 |
MD35...5td 48 step...£9.99 'S ||
MD200...200 step..£12.99
MD24...Large 200 step...£22.95

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.
KIT848............ £32.95

EPE
TEACH-IN
2000

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

*Batteries and tools not included.

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

SPACEWRITER %

An innovative and exciting project. %;qu
Wave the wand through the air and %%,

your @

P Prog QB

to hold any message up to 16 digits long. "hg
Comes pre-loaded with “MERRY XMAS". Kit %%,
includes PCB, all components & tube plus £
instructions for message loading. %

KIT849............ £16.99

"91-

12V EPROM ERASER

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

KIT780............ £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., internal {
headphoneftape socket. % '
The latest sensitive

transducer, and ‘double

balanced mixer give a N

stable, high perfor-

mance superheterodyne design.
KIT861...........£24.99

speaker, and
ALSO AVAILABLE Built & Tested. . . £39.99

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

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

776

KitNo.845 ........ £64.95

EPE
PROJECT
PICS

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

TO HUMANS

I ULTRASONIC PEsT SCARER

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

e KIT INCLUDES ALL
COMPONENTS, PCB & CASE

e EFFICIENT 100V
TRANSDUCER OUTPUT RANGE

e COMPLETELY INAUDIBLE

KIT 812......

P
o
w
E
R
e

ZOW» D

e UPTO 4 METRES
e LOW CURRENT
DRAIN
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SIMPLE PIC PROGRAMMER |

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

EXTRA CHIPS:
PIC 16F84 £4.84

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

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

PIC 16C84 DISPLAY DRIVER

INCLUDES 1-PIC16F84 WITH DEMO Kit 860 £19.99

PROGRAM SOFTWARE DISK, PCB, =

INSTRUCTIONS AND 16-CHARAC- Power Supply £3.99
FULL PROGRAM SOURCE CODE

TER 2-LINE
LCD DISPLAY SUPPLIED - DEVELOP
YOUR OWN APPLICATION!

Another super PIC project from Magenta. Supplied with PCB, industry standard 2-LINE x
16-character display, data, all components, and software to include in your own programs.
Ideal development base for meters, terminals, calculators, counters, timers — Just waiting
for your application!

PIC 16F84 MAINS POWER 4-CHANNEL
CONTROLLER & LIGHT CHASER

] WIH PROGRME 16F84 AN DISK WITH
SOURCE CODE IN MPASM

EPE PIC TOOLKIT 3

® THE LATEST TOOLKIT BOARD 8 18 28 AND 40-PIN CHIPS

& MAGENTA DESIGNED PC.B. WITH COMPONENT LAYOUT AND EXTRAS
e L.C.D., BREADBOARD AND PIC CHIP INCLUDED

e ALL TOP QUALITY COMPONENTS AND SOFTWARE SUPPLIED

KIT 880 . . . £34.99 with 16F84 .. £39.99 with 16F877

PIC TOOLKIT V2

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

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

e INCLUDES SOFTWARE AND PIC CHIP

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

o ZERO VOLT SWITCHING
MULTIPLE CHASE PATTERNS

e OPTO ISOLATED

5 AMP QUTPUTS

12 KEYPAD CONTROL

SPEED/DIMMING POT.

HARD-FIRED TRIACS

Now features full 4-channel chase-
software on DISK and pre-
programmed PIC16F84 chip. Easily
re-pregrammed for your own applica-
tions. Software source code is fully
‘commented’ so that it can be
followed easily.

LOTS OF OTHER APPLICATIONS

Kit 855 £39.95
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 EEPROMSs, PCB, case and all components.

KIT 877 £49.95 inc. 8 x 256K EEPROMS

ICEBREAKER
ooooo0ooooo

PIC Real Time
In-Circuit Emulator

@ Icebreaker uses PIC16F877 in circuit debugger

@ Links to Standard PC Serial Port (lead supplied)

® Windows™ (95+) Software included

@ Works with MPASM and MPLAB Microchip software

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

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

Programs can be written, assemb ed, downloaded into the microcontroller and run at ful
speed (up to 20MHz), or one step at a time.

Full emulation means that all I/O ports respond exactly and immediately, reading and
driving external hardware

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

KIT 900 ... £34.99

POWER SUPPLY £3.99 STEPPING MOTOR £5.99

EPE PIC Tutorial

Atlast! A Real, Practical, Hands-On Series
e Learn Programming from scratch using PIC16F84

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

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

PIC TUTOR BOARD KIT

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

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

SUPER PIC PROGRAMMER |

READS, PROGRAMS, AND VERIFIES
WINDOWS® SOFTWARE

PIC16C6X, 7X, AND 8X

USES ANY PC PARALLEL PORT

USES STANDARD MICROCHIP e HEX FILES
OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)
PCB, LEAD, ALL COMPONENTS, TURNED-PIN
SOCKETS FOR 18, 28, AND 40 PIN ICs

o SeEND FOR DETAILED | Kit 862 £29.99

INFORMATION — A
SUPERB PRODUCT AT Power Supply £3.99
DISASSEMBLER

AN UNBEATABLE LOW
SOFTWARE £11.75

PRICE
PIC STEPPING MOTOR DRIVER

Kit 863 £18.99

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

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

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

Tel: 01283 565435 Fax: 01283 546932

Evervday Practical Electronics, November 2002

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

E-mail: sales@magenta2000.co.uk
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Station Road, Cullercoats, =7
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Prices Exclude Vat @17%%.
UK Corrla e £1.50 (less than Tkg)
(?grealer than 1kg
Che ues '/ Postal orders payable to

SR Electronic Compo
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NIC COMPONENTS

DIL Sockets

Stamped Pin
4 Pin DIL0.3”
8 Pin DIL 0.3"
14 Pin D

16 PinD

LS

Y

OO0,

Qoo«.guwu

3

3
s

-
€
5
H
O=a
RS U

2000000,
O~O~(a)‘.3‘a)‘a)

DI
40 Pm DIL 0.6"
ZIF Sockets

Universol ZIF DIL Sockets
24 Woy03.06" £585

40 Wov 03-0.6"

Transistor Sockets
T018-4 Bose Socket £0.24
TO5 Bose Socket .24

IDC Cable Sockets

10 Woy Socker
14 Woy Socket
16 Way Socket
20 Woy Socket
26 Woy Socket
34 Woy Socket
40 Woy Socket
50 Woy Socket

IDC Cable Plugs

10 Woy Plug
14 Woy Plug
16 Woy Plug
20 Woy Plug
26 Woy Plug
34 Woy Plug
40 Woy Plug
50 Woy Plug

PCB Box
Headers ~

Woy Drong ht

"
ISISISTSts)

I it it =
SNOWRININ — — O N

Woy Stroight
Wo; irorghl

Woy Stroight

Woy Stroight
Woy tronghi

0 Woy Stroight
oy 3pord

34 Woy 90
40 Woy 90
50 Woy 90
PCB Latch
Headers

10 Way Straigh
14 Woy Stroight

10
14
16
20w
oy Stroight
34 Woy Siroig
40
S
10
14

16 Woy $troight
20 Woy Stroight
26 Woy Straight
34 Way Stroight

40 Woy troight

50 Woy Stroight
Y 0 g

Y
£l
£l
£
€
£l
€
£
£
£l
£l
€
£
£
£
£

2228385523338 030

BRNODLL A BRNYDNUULE W
SRR = 0ADRNNDBLN—ND

9 Woy Mole Plug £0.33
9 Way Femuale Socke' £0.33
15 Way Mok Plug £0.3
15 Way Ferole Socket£0.39
15 Woy H.D. Socket  £0.5
25 Woy Mele Plug £0.4
2? & Ferrale Socket£0. 50
Plastic D Covers
9 Woy Cover - Grey  £0.27
9 Woy Cover - Bla i b
15 Woy Cover - Grey £0.30
23 Woy Cover - Grey £0.40
23 Woy Cover - Blo {
25 Woy Covar - £0.34
25 Woy Cover - Bk
éover Cose  £0.80
25 to 2‘ Cover / Cose 20 84
9to 25 Cover . Cose £0.80

Avdio Connectars

JIX
2.5mm ock Plu £0.25

.Smm Line Sockat €0.24
2.5mm Chossis Socket £0.12
3.5mm Mono Plug £0.24
3.95mm Monao Line Skt £0.30
3.5mm Mono Chassis £0.14
3.5mm Stereo Plug £0.35 p
3.5mm Stereo Lina Skt £0.36
3.5mm Seereo Chossis £0.22

1" Mono Plug £0.30

4" Mono Line Socket

4" Mono Chassis Skt
" Stereo Pug £0.36

." Stereo Line Socket £0.36

4" Stereo Chuassis Skt £0.38

utunu( S{xeckon Plug £3.06
hono Series

&5

Red Line Plue £0.20
Block Line P £0.20
Yellow Line Plug £0.20
White Line Plug £0.20
Red Line Sackel £0.20
Block Line Socker £0.20
Yellow Line Sock=t £0.20
White Line Socket £6.20

Red Chossis Sccket  £0.20

Block Chossis Socket
Gold Plated Plag Red £C.68
Gold PloOed Plag BIoEREO 68

Serios - mata
Ry

-
3 Pin Line Phu £0.96
3 Pin Line Socket £0.96

3 Pin Chass s Plug £1.03

3 Pin Chass s Socet  £1.22 9.

Neutrik Line Plu £1.80
Neutrik Line Sccl 22 10
Neutrik Chossi:. Plu 2.24
Neuytrik Chgssiy So gi ket€2,40

Way Bulgin

8 Pin Line Plug P551  £3.5
8 Pin Chossw%k' P552 £l

w’?cho:

Sub-Mi

3A 125V 1A 250V
Smm @ Mounting Hole

SPST 5 Omm

DPDT 9.2 x 10mm

£0.
;
SPDT ¢/o Biosed 2 woy€]l.
SPDT c/o Biosed 1 woy£1.
DPDT 12 x 13mm £l

DPDT c/o Biosed 2W £1.20

SQ dc lJilosed w £1.28
an

10A 250V Push on terminols
12mm © Mounting Hole

SPST 18 x 30mm £1.05

SPDT 18 x 30mm £1.18

T 21
DPDT c/off 21 x 30mm £1.78
Slide Switches

Adaptors Aﬁ\@

\jQ
9M Gender Chonger £1.73
8 9F Gender Chonger £1.73
25M Gender Chonger£2. 20
25F Gender Chonger £2.

Mole - 25 Femole  £1. 73
9 Femole - 25 Mole  £1.73
9 6 Mini Din Mole £2.48
9F- 6 M-m Din Femole€2. 23
SM Din - 6F Mini Din £1.7
5F Din -
Testers / Patch Boxes
Mini Tester 7 LEDs  £4.72
Check Tester 18 LEDs £6. 32
Enhonced+ Swn'c es £15.18
25D Patch Box M-F  £2.64
Anti- Svohc Wrist Strop€4.76
RS? Surge ProteciorCS 43
Surge Protector  £5.20
PG Sur%e Protec!oI: %18 5%
opg Sur: loc
Leads & Cablo

1.5m Printer Leod £2.55
2m BD Printer Leod  £2.98
?m BD Printer Leod .

10m IEEE} 284 Pnnver£16 13
Seriol Printer 25M-9F £4.88
Serwl Prurﬂer 25M- 23F£‘4 .38

9 Femole - 9 Femole £4.38
25 Female- 25 Femole £6.48

9 Femole - 25 Femole £4 38

brbind ) %?SF to 9&25 4.88
odem Lea
7 x rI“Smm Mounting Hole 25Mole to 9Femole £4.08
DPDT 7 x 23mm £0.17 25MIS|(.|"0 QSEemole £3.78
Standar
Ug 12]5V Hol In'erlrk 25M to 25M £3.88
M ti

BT 43 Hounting Hole S eore 1o J3Mole  £3.40
DPDT c/a 12 x 35mm  £0.25 £2.60

Ratary Switches

150mA 250V &'\oke befare

reok 22mm

8mm Mountung Hole
1 Pole 12 W, £0.84
2 Pole 6 Woy £0.84
3 Pole 4 Woy £0.84
4 Pole 3 Woy €0.84

36Mo|e 'f 36M Ie
Interna

l:lo’.)é)BCoble A/B £2.28
Hord Disk 2xID £1.65
Hord Disk 2xATA66 £3.38
Power 317-2 x 3V £1.88
Power 5 A-? x 54 £1.50
Power 5,4-2 x 3” £1.88
ower 5.3 5% £1.88
Netwo ‘n?
NC T Plece MF €1
gler F £€0.
BNC Ro'c et Crimper £135.

5042 BNC Terminotar £0.
Thlnnel Coble perm  £0.

wni.Dm £1 73 20

> o— lo.!h Push Switches z\ox.l & Cases e ggg%dSMHz %‘82}
] ES any more sizes ovoiloble d r
o= «6}» ) 4.0MHz £0.41
<z s ‘ 4194304MHz £0.41
oP | Qi : @ 4433519MHz £0.41
-~ w2 BNC Plug 504 Salder £0.99 Minlature Round 4.9152MHz £0.4]
£0 BNC Plug 5002 Crimp £0.68 250mA 125V 28 x 10mm I 6.0MHz £0.41
| =g BNC Plug 750 Solder £1.08 7mm O MounnnthoIe 6.144MHz £0.41
|- 4 £ BNC Plug 75Q CrlmF €0.75 Nan Lo|ch|n? to Moke General Purpose Plastle 7.3728MHz £0.41
e | S BNC Chassis Socket  £0.78 Black ellow, Green, 75 x 56 x 25mm £0.99 8.0MHz £0.49
Eo F Plug - Twist 0.20 Blue or White 3 75 x 51 x 22mm £0.99 8. 867238MH1 £0.39
- F P|u$ Crim g £0.20 Nan Loiching Push to Breok 111 x 57 x 22mm €1.12 10.0M £0.38
rea | 2o INCPlug S0 Solder £1.08 Black PTB £0.24 79 x 61 x 40mm 1.70 H.OMHz €0.40
3 ReSBO O Sdusen Sy Wil BR AR md
ug older €1. x 98 x 45mm . . z .
‘ TNC Plug 75¢ Cnm £0.96 (‘h‘ 150 x 100 x 60mm £2.77 14.7456MHz £0.41
UHEF Plug 5 £0.63 1A 250V 150 x 80 x 50 £€2.72 16.0MHz £0.41
& OO S T Ceole 20 73 3% ispm Diocart Alominium 20.0MHz £0'42
°= UHF Ch05515 Skt- Sqr £0.54 12mm @ Mounhng Hole 50 x 50 x 31emm £2.6
£ UHF Chassis Ski- Rnd £0.75 Non Loiching Push to Moke 100 x 50 x 25mm £3.50 Also in stock
el Extensive ronge of RF con-  Block, Red, gl 112 x 62 x 31mm €418 _Low Profile Crystals,
ponents @W nectors in stock, inc. FME or White 0.60 120 x 65 x 40mm £4.6]1 2 & 3 Pin Coramic Res-
ALLORDERS "4 MA, Mini UHF & N Type. tLB?'Chm& Aaush On push OH 1%(]) x gg x g(l)mm %9(5)2 YT :n Q::s b sire
Yerminols ock, Re: x 95 x 61mm d our w
Transistion Headers or White £0.65 wire & Cable Opto Electroni
10 Woy T-ansishon £0.42 Rocker Switches Ribban Cable ! LAILL CLLLD
14 Wey T ansistion £0.42 Mlnlchnro P 305 14t Rl oo Vinb #e
128 WOY Tiansistion £0.48  Coloyrs Red, Block, Green 19mm Mounting Hole B'ﬁgfb,e,";}'.'ﬂ,t(,on) £0.10 §$$ Xﬁ’c’,"fef,oo"“d gg 63
oy Transistion £0.48  glye, White or Yellow SPST 4A 250V £0.57 16 Woy Grey Ribbon £0.17 3mm Green Led €0.09
26 Woy Tiansistion £0.52 2mm Solder Plugs  £0.23 SPST 6A Red Neon  £1.65 20 Woy Grey Ribbon £0.24 3mm Yelow Led £0.09
34 Woy Transistion £0.56  Jmm Chossis Sockets £0.28 SPST 3ARed LED  £192 26 Woy Grey Ribbon £0.29 3mm Oronge Led  £0.10
49 Woy Transisuon £0.63  4mm Plugs - Solder ~ £0.34 5PDT ¢A 250V £0.75 34 Woy Grey Ribbon £0.38 3mm Blue 0mcd ~ £0.78
g °V On-'?”é)" = 4mm Plugs - Screw £0.38 DPST 4A 250V €0.B1 40 Woy Grey Ribbon £0.49 3mm Blue 60mcd £0.78
0'% Ro § onnaclors  4mm Stockable Plugs £0.40 DPST 4A Red Neon  £1.10 50 Woy Grey Ribbon £0.52 3mm Blue 550med  £0.96
2 S ol w""ec'grs 4mm Shrouded Plugs £0.74 DPST 3A Amber Neon£1.40 &0 Woy Grey Kibbon £0:64 Smm White 300med  £0'69
s olo °9UEb"°'“‘ '°Vr°<',°' Ie 4mm Chassis Sockets £0.21 DPST reen Neon £1.32 Enamel Q?Coprr Wire 5mm White 1100med £2.05
D Tyme Conmoctors Pmrlng o ins 8010 ISO(SP) 27(0P) x 30 Ber 309 (Zoz) Ree ) B laun s
ype Conmectors @ ! I mm reels ovoiloble mm Tri-Colour .24
Mounting Ho! 4 %NG £1.03 R
BTioLSomnegert_o SRTI0R250V 040 Smelicd  £108 3 Creented  £008
¢ SPST 194 Red Neon  £090 ed £ 0 2 Yoer'g‘%e&d £010
Solder Bucket . ed  £1.06 5Smm Blue é0mcd £0.78
9 Woy Mole Plug £0.20 DPST 10A 250v £0.90 ed 18 5mm Blue 80mcd  £0.78
9 Woy emole Shcket £0.20 BE piod 71D 33220 F0-17 DPST 1A Red Neon €118 ed £120 3mm Bloe 100med  £0.78
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PROJECT BUILDING

As most readers will realise, interest in electronics has waned somewhat over the years.
Not so very long ago there were half a dozen UK magazines covering the subject, now the
only one you will find on most newsagents’ shelves is EPE. This trend has also been
reflected around the globe with magazines folding or being merged in the USA and
Australia, where there were also a good number of competing magazines not so long ago.
Despite this, EPE is a very healthy magazine thanks to strong and loyal response from
readers.

One thing I have often encouraged readers to do is to actually build some projects, as
opposed to just reading about them, and over the last year it is encouraging to see that
happening. Our p.c.b. sales are up by 75% year on year, so, even though there are fewer
magazines, our readers are showing a growing interest in the constructional side of elec-
tronics, which can only be good for the future.

It is also interesting to see exactly what readers are building and p.c.b. sales show that
PIC-based projects are very popular. Additionally, the old favourite of test gear remains
high on readers’ interests. In fact, eight of the top ten projects have been PIC-based and
four of the top ten have been test gear.

It had become obvious to us which project was way out in front from the correspon-
dence and general interest shown in it — PIC Toolkit Mk3 (October and November 2001),
which also gives a very clear indication of the way things are going.

PICs FOR ALL

Whilst we realise that PIC programming in assembler is not for everyone and a good
number of readers simply buy pre-programmed chips, we would like to make sure every-
one can benefit from using a programmable chip; hence our new PICAXE Projects series
starting in this issue. Max Horsey has drawn on his experience in teaching GCSE students
to bring us half a dozen projects that are not only easy to build but also very easy to pro-
gram in BASIC. So if you are still hesitating to program your own projects we hope this
will help you to “get your feet wet”.

The first three projects in the short series are in this issue - six more will follow over

the next two months. : :
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READERS’ TECHNICAL ENQUIRIES

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

COMPONENT SUPPLIES

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

ADVERTISEMENTS

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

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

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

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

TUNING FORK/

JOHN BECKER

Thrill everyone by at long last getting your

METRONOME .

instrument properly tuned!

"

the food of love, play on”. Fine sen-

timents indeed, but only justified if
the music’s well tuned and on beat! This
PIC-based design can help you ensure that
your serenades at least start off with the
correct notes — even if you do then play
them in the wrong order.

The PIC microcontroller accurately gen-
erates the initial seven natural notes of an
octave, A to G, any of which can be select-
ed via a switch, as can one of two octaves,
commencing at 220Hz or 440Hz. It can
output the selected tone to headphones or a
speaker, at a panel-controlled level.

It also compares its own tone with the
frequency of an acoustically or electrically
input note, and indicates via an lL.e.d. (light
emitting diode) how closely the two sig-
nals match. Lots of flashing and you're
way off — no flashing and you’re spot-on
(or the battery’s dead!).

A metronome mode can be selected in
place of the tuning fork, and it outputs a
“click-track” which can be set for different
time signatures with an accented down
beat.

This design originated at about the same
time as the author’s StyloPIC (July *02). Its
software-generated tuning principles are
based on the same additive
technique as that

PROCLAIMED the Bard, “If music be
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design, in which fractions as well as inte-
gers are used to set the frequency. This
allows greater tuning precision to be
achieved than is possible with the more
conventional integer-only additive tech-
niques. The principle is discussed at
greater length in the StyloPIC article.

CIRCUIT DIAGRAM

The Tuning Fork/Metronome circuit
diagram is shown in Fig.1. Its upper sec-
tion comprises the PIC microcontroller
and the audio output stage. The lower part
is for the audio input and tuning indicator.

It is intended that a 9V battery should be
used to power this circuit, although any
d.c. supply between about 7V and 12V
could be used. The input voltage is reduced
to 5V by voltage regulator IC3. This sup-
plies power to most of the circuit, with the
exception of the audio output amplifier,
which is powered at the full supply volt-
age. This reduces the current load placed
on IC3.

A PICI6F84 microcontroller (IC1) is
used, operated at 4MHz as set by crystal
X1. In Tuning Fork mode the PIC gener-
ates a square wave frequency on its RAQ

output pin. The frequency is selected via
the first seven positions of binary-coded-
decimal (BCD) switch S5. The octave
range is selected by switch S3.

The selected tone from RAO is a.c. cou-
pled via capacitor C7 to the amplifier stage
around IC2a. Here the signal amplitude
can be varied by potentiometer VR2. The
gain range is from nil (no note heard) te a
maximum of approximately x0-5, in other
words, an attenuation of the signal to about
half its peak-to-peak level from RAQ, from
5V pk-pk to about 2-5V pk-pk.

Op.amp IC2a is capable of supplying a
current of about 1A and this is more than
adequate to feed via socket SK1 to a pair
of headphones or a small loudspeaker. Low
or high-impedance headphones can be
used, those known as “personal” head-
phones are ideal. The loudspeaker can be
any between about 8Q2 and 40Q, but the
latter is preferable to save on battery
power. The unit may also be plugged into
the line socket of any normal amplifier.

Components R9 and C11 prevent insta-
bility in IC2a. Note that this device is a
dual power op.amp of which the second
half is not used. It has been chosen because
over the years the author has found it to be
well-suited to applications such as this.

AUDIO INPUT

External frequencies can be input from
acoustic or electronic musical instruments.
For acoustic instruments, the circuit
around op.amp IC4a is used. A small elec-
tret microphone, MIC1, picks up the audio
signal from the instrument. It is a.c. cou-
pled via capacitor C14 to the non-inverting
input (pin 3) of 1C4a, with resistors R12
and R13 setting the d.c. level at this pin to
about 2-5V.

Resistors R14 and R1S, plus capacitor
CS, set the amplification of this stage to
about 100. From IC4a pin 1, the amplified
signal is output to switch S6, through
which it can be routed to another gain
stage based around 1C4b.

Switch S6 can alternatively select the
signal path to IC4b to be via socket SK2. It
is here that electronically generated music
signals can be plugged in, ideally with a
peak-to-peak amplitude of about 1V,
although signal amplitudes well to either
side of this can be used.

From switch S6, the signal is a.c. cou-
pled by capacitor C16 to potentiometer
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VR3, which allows the input signal ampli-
tude to be varied from nil to maximum.
The signal is then a.c. coupled by C17 to
the inverting input of IC4b (pin 6). This
stage provides a gain of about x10, as set
by resistors R16 and R19. Resistors R17
and R18 set a midway reference level on
IC4a’s non-inverting input, pin 5.

From IC4b, the signal is a.c. coupled to
the final stage, around transistor TRI,
which is biased by resistors R20 and R21
to just below its “turn on” voltage of about
0-6V. In the presence of sufficiently strong
signals from IC4b, TRI is repeatedly
switched on and off in sympathy with their
high and low peaks. This causes l.e.d. D3
to turn on and off accordingly, provided
that TR1's collector path via R22 and D3 is
biased high via its connection to IC1 pin
RAO, the same pin that sends the internally
generated tone to IC2a.

Diode D3 will only turn on if RAO is
high (+5V) and TR1 is also turned on. In
other words, TR1 behaves as an AND gate.
It will be seen that if the frequencies
applied to TR1 via RAO and IC4b both
have their phases high at the same time, D3
will turn on. If the phases are opposite to
each other, one high the other low, D3 will
be turned off.

EYE CATCHING

With widely differing frequencies at the
two sources, the l.e.d. will be turned on and
off at a rate faster than the eye can distin-
guish, so appearing to be fully on, although
possibly not quite as bright. As the fre-
quencies become more closely matched,
the l.e.d. will be seen to flash at a progres-
sively slower rate. When the two frequen-
cies match identically, one of two situa-
tions will occur. If their phases are oppo-
site, the l.e.d. will be held fully off. If the
phases are the same, the l.e.d. will appear
to be held fully on.

The art of tuning a musical instrument
so that its frequency is the same as the PIC-
generated one, is to keep tuning the instru-
ment so that the l.e.d. is seen to flash at a
progressively slowing rate, and then stop
flashing when the two frequencies match.
Whether the l.e.d. at that point is either on
or off is irrelevant.

This tuning technique should be used
intelligently! If one signal is the harmonic
of the other, it may appear through observ-
ing the lL.e.d. that tuning accuracy has been
achieved. To make sure that this is not the
case, briefly listen to the audio signal from
IC2a and from your instrument. It should
be apparent whether the instrument fre-
quency is at the same fundamental tone, or
simply producing harmonically related
tones. If in doubt, alternate between the
two settings of switch S6, and listen for
differences between the single and dual
tones.

The acoustic matching of tones, of
course, is the technique by which musi-
cians tune their instruments against each
other, or against a mechanical tuning fork.
This Tuning Fork can be used in this man-
ner too.

MATCHING
AUDIO BEATS

You are no doubt aware that when tuning
an instrument to match another frequency,
it is the harmonic relationships that you lis-
ten for. Just as the l.ed. flashing rate
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changes as the separation of the two fre-
quencies narrows, so the ear is hearing a
slowing “beat frequency” as the frequency
waveforms “slide over” each other, some-
times enhancing each other, sometimes
cancelling. When the frequencies match,
the beat frequency ceases, leaving just the
identical fundamental frequency of each
source.

This tuning method has also been pro-
vided as an additional facility. The ampli-
fied external signal from IC4b is also fed to
the inverting input of IC2a, via C10 and
R8. This causes it to be mixed with the
PIC-generated signal, and the resulting
beat frequency within the mixed tones at
the output will be heard clearly, provided
the amplitudes of the internal and external
frequencies are similar.

As the external frequency will be rough-
ly a square wave when it is output from
IC4b, the tonal qualities of the two signals
should be fairly well matched.
(Acoustically comparing a sine wave with
a square wave, for example, tends to be
more difficult than comparing two sine
waves or two square waves.)

METRONOME

The Metronome facility is selected by
switch S4. In this mode, the PIC generates
a series of pulses at its pin RAl output.
These are fed via diode D2 to amplifier
IC2a from where they can be heard as
clicks. Between them, diode D2, resistor
R3 and capacitor C6 cause the click to start
loudly and then die away.

There are eight click patterns that can be
generated, in which a heavier click is heard
at regular intervals. The heavier beat, the
accent, is produced by the PIC generating
a slightly longer pulse than the others in the
sequence. The range is: 1/1 (no accent), 1/2
(accent every second beat), 1/3, 1/4, 1/5,
176, 1/7 and 1/8 (accent every eighth beat).
Switch positions 9 and 10 also generate 1/1
and 1/2 patterns.

The accented beat also briefly turns on
l.e.d. D3, by applying a biasing current to
the base of transistor TR1 via resistor R23
and diode D4, with the collector current
provided by RAO, as before. The l.e.d.
should be a high brightness type so that the
brief pulse shows more readily.

The rate of click generation is controlled
by potentiometer VR 1. Although the PIC is
a device with digital-only input ports, it is
possible to use them to respond selectively
to varying external analogue voltages.

Resistor R2, potentiometer VR1 and
capacitor C5 form an RC network whose
charge rate can be controlled by varying
the resistance of the VR1 path.

The PIC has been programmed to ini-
tially set output RA4 low, so discharging
capacitor C5. RA4 is then set as an input
which, being at a high impedance, allows
CS5 to recharge via R2 and VRI. The soft-
ware constantly reads this input, initially
responding to it as being at logic 0, because
C5 has been discharged to below the
input’s logic 0 threshold.

When the voltage across C5 rises above
the input’s logic 1 Schmitt trigger thresh-
old, this changed logic condition is recog-
nised by the software, which again sets
RA4 as an output, discharging C5, and the
cycle repeats.

Each time the RA4 input change from
low to high is recognised, the PIC outputs
a pulse at RAl. A counter determines
whether the pulse is short or long, i.e. nor-
mal or accented. The counter’s roll-over
value is determined by the BCD value set
by switch S5.

It will be seen that by varying the resis-
tance of VRI, the interval between pulses can
be changed, so changing the metronome’s
click rate. The range on the prototype is
approximately 28 to 360 beats per minute,
depending on the exact value of capacitor C5
(which is likely to have a tolerance range of
about 10 per cent). The maximum rate can be
lowered by increasing the value of R2.
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Resistors See
R1,R15 1k (2off)
R2, R3, IR

R11, R16 to TALK
page

R18, R23 10k (7 off)

R4, RS,
R7, R8,
R12 to
R14, R19 100k (8 off)

R6 220k VR2

R9 10Q =

R10 2k2

R20 47k

R21 4k7

R22 220Q

All 0-25W 5% carbon film or better
Potentiometers

VR1 100k rotary carbon, in [(eear]

VR2 100k rotary carbon, log

VR3 10k rotary carbon, log RATE 03

1 k a
Capacitors VA

C1, C18, 224 radial elect. 16V
C15 (3 off) [

i =
C14, C17, 100n ceramic, Smm pitch s2
c18 (10 off) MR 4

C3,C4 10p ceramic, Smm pitch S DATARB7

(2 off) CLK RB6

(0] 220n ceramic, Smm pitch v

C12 2200u radial elect. 16V

C16, C19  1u radial elect. 16V (2 off)
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Semiconductors (BEARNIEW)
D1, D2, D4 1N4148 signal diode (4
(3 Oﬁ) [ 2

D3 red l.e.d., high 4

brightness, plus e « {
mounting clip L. B

TR1 BC549 npn transistor _e M

IC1 PIC16F84 N

microcontroller, (_
preprogrammed
(see text) 2-5in (63-5mm)

IC2 L272 dual power op.amp

ICc3 78L05 +5V 100mA o Q, v ') |

voltage regulator

IC4 LM358 dual op.amp k"’q o |

(o o o]

connecting clip

Miscellaneous - ]
B1 9V PP3 battery and 374 ¢* o/?"""q"xm
==

MIC1 electret microphone
insert
§1, 83,
S4 min. s.p.s.t. (or s.p.d.t.)
toggle switch (3 off) o= H
S2 min. push-to-make switch b4
S5 binary-coded-decimal T
switch S
S6 min. s.p.d.t. toggle switch
SK1, SK2  3.5mm jack socket (2 off)
(see text)
X1 4MHz crystal x—o
Printed circuit board, available from o oT
the EPE PCB Service, code 374, plastic
case, 150mm x 80mm x 50mm; p.c.b.
mounting supports (4 off); knobs for VR1
to VRS, S5 (4 off); 8-pin d.i.l. socket (2
off); 18-pin d.i.l. socket, connecting wire; o
solder, etc
Approx. Cost £3o
Guidance Only
excl. batt. Fig.2. Printed circuit board component layout and full-size copper foil master track

pattern for the Tuning Fork and Metronome.
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As usual with the author’s designs, pins
via which the PIC microcontroller can be
programmed, by Toolkit TK3 for instance,
are included in the usual order and notated
as TB1. Resistor R1 and diode DI allow
external PIC programming voltages to be
safely applied.

SOFTWARE

The software is available for free down-
load from the EPE ftp site. This is most
easily accessed via the main page of the
EPE web site at www.epemag.wim-
borne.co.uk. At the top is a click-link say-
ing FTP site (downloads), click it then
click on PUB and then on PICS, in which
screen you will find the Tuning Fork folder.

There are four files, suffixed ASM
(TASM), OBJ (TASM), HEX (MPASM)
and MSG. The HEX file includes embedded
configuration data, plus embedded values for
the data EEPROM. OBJ users should set the
PIC configuration for XT crystal, WDT off,
POR on. The MSG file holds the tuning data,
arranged in the format suitable for loading
into the PIC's data EEPROM. via TK3's
Message Send option, but this is only neces-
sary if using the OB file.

The software can also be obtained on
3-5-inch disk (Disk 5) from the Editorial
office. There is a nominal handling charge
to cover admin costs. Details are given on
the EPE PCB Service page, and in this
month's Shoptalk, which also gives details
about obtaining preprogrammed PICS.

CONSTRUCTION

Details of the component and tracking
layouts for this design’s printed circuit
board (p.c.b.) are shown in Fig.2. This
board is available from the EPE PCB
Service, code 374.

Assemble in order of component size (or
any order you have become accustomed to)
and not forgetting the few link wires. Insert
Imm terminal pins for all off-board con-
nections. Use a socket for IC1, and prefer-
ably for IC2 and IC4 as well. Make sure
that all polarity sensitive components
(electrolytic capacitors, diodes, transistor
and i.c.s) are inserted the correct way
round.

Only insert IC3 at this time. Don’t insert
the other i.c.s until the correctness of the
5V output from IC3 has been proved.

The prototype was housed in a plastic
case measuring 150mm x 80mm x 50mm.
The relative positions of the holes that need
to be drilled can be seen in the first photo-
graph. Don't forget the hole behind which
the electret microphone is mounted — hot-
melt glue was used to hold it in position in
the prototype. If a larger case is used, a
small speaker could be mounted inside,
with suitable holes drilled to let the sound
out.

The sockets were 3-5mm types in the
prototype but should be selected to suit the
equipment with which they are to be used.

The off-board wiring details are also
shown in Fig.2. Note especially the con-
nections to the BCD switch S5. The letters
shown are also molded into the switch’s
body near its pins. The correct order of use
must be followed. Ensure that the micro-
phone insert is connected the right way
round as it is a polarised device.

Double check the correctness of your
component insertion and of your soldering
before applying power. Having switched
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on, check that +5V is present at the output
of 1IC3. Always disconnect the power if
things are not as they should be and when
inserting or extracting components.

When all is seen to be well, insert the two
op.amps and the preprogrammed PIC, and
check that all the controls do as intended.

TUNING ADJUSTMENT

It is likely that the tuning will be well
within the range of that normally regarded
as correct. However, there will be slight
differences between clock rates of individ-
ual versions, due to the crystal-generated
frequency not being at exactly 4MHz. As
with other component types. crystal values
have a manufacturing tolerance spread
(quoted in their datasheets).

This section describes how you can
change the overall tuning range. I should
be done in conjunction with a highly
accurate frequency generator or counter
(having at least one decimal place in its
displayed values), or against a good quali-
ty mechanical tuning fork or pitch pipes.

Tuning values for all 14 notes are held in
two blocks within the PIC’s data EEPROM
(where they are placed during program-
ming, or using the MSG file as referred to
earlier). When the PIC has been newly pro-
grammed, the two blocks are identical, the
second being regarded as the “author’s
default” values, those which held true with
the prototype.

Pitch tuning can be shifted symmetrical-
ly across all 14 netes, both upwards and
downwards. The author’s default values
can also be recalled to replace the user’s
own values should the need arise. Tuning
of individual notes is not allowed for, nor is
it desirable since the frequency relation-
ship between each note is mathematically
derived. Consequently, any frequency shift
is applied relative to each note’s mathemat-
ical ideal.

Thus if you increase lowest Note A from
220Hz to 221Hz, Note A at the next octave
up (Concert A) is automatically increased
from 440Hz to 442Hz, exactly twice that of
the lower note.

To change the pitch of the entire 14-note
block, set switch S5 to positions 8, 9 or 10,
in which positions the unit ceases to gener-
ate an output frequency. Then press and
release Reset switch S2, which causes the
program fo restart from the beginning.
During the initialisation, it recognises if

positions 8, 9 or 10 have been selected and
the program jumps to an appropriate cor-
rection routine if they have.

If position 8 is selected. a decrease in
pitch is performed, position 9 causes an
increase in pitch, while position 10 results
in the author’s defaults being restored.

Any changes actioned are automatically
stored back to the first block in the data
EEPROM, where they remain even after
power has been switched off, being
recalled again when the unit is next
switched on.

Tuning adjustment is in relation to the
value held in the MSB (most significant
byte) of the 2-byte tuning value in the
author’s default block. For example, if tun-
ing upwards is needed, the author's MSB is
retrieved from the EEPROM, halved and
added to the LSB (least significant byte) of
the value for the equivalent note in the
user's block. automatically incrementing
the user’s note MSB if a carry (rollover of
the LSB) results from the addition. The
process is automatically repeated for all 14
notes in a single batch.

Similarly, if a decrease in pitch is
required, half the value of the author’s
MSB is subtracted from the user’s LSB.
Restoration of the author’s defaults simply
entails copying their values into the user’s
EEPROM block.

Each adjustment is only performed once
for any call via the Reset option. The Reset
switch may be repeatedly pressed with S5
in any of the correction positions. If it is
position 8 or 9 that has been selected,
repeated decrement or increment occurs.

After correction has been called, switch-
ing S5 to position 7 or lower causes the
PIC to start generating its selected output
frequency, using the newly changed values.
Be aware that if S5 is already set to one of
the corrective positions when power is
being switched on, that too will cause a
change to the tuning in the same way as
caused by Reset switch S2.

CONCLUSIVELY
HARMON/IOUS

Once you are satisfied that the PIC
Tuning Fork and Metronome are behaving
correctly, you can at last get your instru-
ment in tune. Then go and feed the heart of
your loved one with a more appropriate
musical diet than you've previously
provided! ]
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I Do, Build It In Cyberspace

- J AVA Y =10

Develop and test complete micro-controller designs without
building a physical prototype. PROTEUS VSM simulates the
CPU and any additional electronics used in your designs. And it
does so in real time. *

® CPU models for PIC and 8051 and series
micro-controllers available now. 68HC11
comming soon. More CPU models under
development. See website for latest info.

® Interactive device modeis include LCD
displays. RS232 terminal, universal keypad
pius a range of switches, buttens, pots,
L EDs, 7 segment displays and much more.

® Extensive debugging facilities including
register and memory contents. breakpoints
and single step moces.

® Source lavel debugging supported for
selected development tools.

® Integrated ‘make’ utility - compile and
simulate witn one keystroke.

® COver 4000 standard SPICE models included.

Fully compatible with manufacturers’ SPICE models.

DLL interfaces provided for application specific models.

Based on SPICE3F5 mixed mode circuit simulator. ,

CPU and interactive device models are sold separately - . -

build up your VSM system in affordable stages.

® ARES Lite PCB Layout also available.

I G b C e ' ' C e ‘ E *E g. PROTEUS VSM can simulate an 8051 cocked at 12MHz on a 300MHz Pentium i
! e. pnone or 1a 0 0 se demo CD - or ema o@labcente =

"
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Learn About Microcontrollers

PIC Training & Development System

The best place to start learning about microcontrollers is the PIC16F84. This is
easy to understand and very popular with construction projects. Then continue on
using the more sophisticated PIC16F877 family.

The heart of our system is a real book which lies open on your desk while you
use your computer to type in the programme and contral the haraware. Start with
four very simple programmes. Run the simulator to see how they work. Test them
with real hardware. Follow on with a little theory.....

Our complete PIC training and development system consists of our universal
mid range PIC programmer, a 306 page book covering the PIC16F84, a 262 page
book introducing the PIC16F877 family, and a suite of programmes to run on a
PC. The module is an advanced design using a 28 pin PIC16F872 to handle the
timing, programming and voltage switching requirements. The module has two
ZIF sockets and an 8 pin socket which between them allow most mid range 8, 18,
28 and 40 pin PICs to be programmed. The plugboard is wired with a 5 volt supply.
The software is an integrated system comprising a text editor, assembler
disassembler, simulator and programming software. The programming is
performed at normal 5 volts and then verified with plus and minus 10% applied to
ensure that the device ‘s programmed with a good margin and not poised on the
edge of failure. Requires two PP3 batteries which are not supplied.

NEW 32 bit PC Assembler

Experimenting with PC Computers with its kit is the
easiest way ever to learn assembly language
programming. If you have enough intelligence to
understand the English language and you can operate
a PC computer then you have all the necessary
background knowledge. Flashing LEDs, digital to
analogue converters, simple oscilloscope, charging
curves, temperature graphs and audio digitising.

Kit now supplied with our 32 bit assembler with 84 page
supplement detailing the new features and including
7 experiments PC to PIC communication. Flashing
LEDs, writing to LCD and two way data using 3 wires
from PC’s parallel port to PIC16F84.

Book Experimenting with PCs ...............
Kit 1a ‘made up’ with software ...
Kit 1u ‘unmade’ with software ...............

C & C++ for the PC

Experimenting with C & C++ Programmes teaches us to
programme by using C to drive the simple hardware
circuits built using the materials supplied in the kit. The
circuits build up to a storage oscilloscope using
relatively simple C techniques to construct a
programme that is by no means simple. When
approached in this way C is only marginally more
difficult than BASIC and infinitely more powerful.
C programmers are always in demand. ldeal for
absolute beginners and experienced programmers.

Book Experimenting with C & C++ ........ £24.99

Kit CP2a ‘made up’ with software ......... £32.51
Kit CP2u ‘unmade’ with software .......... £26.51
Kit CP2t ‘top up’ with software .............. £12.99

The Kits

The assembler and C & C++ kits contain the prototyping
board, lead assemblies,components and programming
software to do all the experiments. The ‘made up’ kits
are supplied ready to start. The ‘top up’ kit is for readers
who have already purchased kit 1a or 1u. The kits do
not include the book.

Hardware required
All systems in this advertisement assume you have
a PC (386 or better) and a printer lead. The experiments
require no soldering.

Universal mid range PIC programmer module

+ Book Experimenting with PIC Microcontrollers

+ Book Experimenting with the PIC16F877 (2nd edition)

+ Universal mid range PIC software suite
..... + PIC16F84 and PIC16F872 test PICs. . . . £157.41
UK Postage and insurance. . . . . . . ... ... .. £ 7.50
(Europe postage & Insurance. . £13.00.  Rest of world. . £24.00)

Experimenting with PIC Microcontrollers

This book introduces the PIC16F84 and PIC16C711, and is the easy way
to get started for anyone who is new to PIC programming. We begin with
four simple experiments, the first of which is explained over ten and a haif
pages assuming no starting knowledge except the ability to operate a
PC. Then having gained some practical experience we study the basic
principles of PIC programming, learn about the 8 bit timer, how to drive
the liquid crystal display, create a real time clock, experiment with the
watchdog timer, sleep mode, beeps and music, including a rendition of
Beethoven's Fir Elise. Finally there are two projects to work through,
using the PIC16F84 to create a sinewave generator and investigating the
power taken by domestic appliances. In the space of 24 experiments, two
projects and 56 exercises the book works through from absolute
beginner to experienced engineer level.

Ordering Information

Telephone with Visa, Mastercard or Switch, or send cheque/PO for
immediate despatch. All prices include VAT i appiicable. Postage must be
added to all orders. UK postage £2.50 per book, £1.00 per kit, maximum
£7.50. Europe postage £3.50 per book, £1.50 per kit. Rest of World £6.50 per
book, 2.50 per kit.

Web site:- www.brunningsoftware.co.uk

Experimenting with the PIC16F877

The second PIC book starts with the simplest of experiments to
give us a basic understanding of the PIC16F877 family. Then we
look at the 16 bit timer, efficient storage and display of text
messages, simple frequency counter, use a keypad for numbers,
letters and security codes, and examine the 10 bit A/D converter.

The 2nd edition has two new chapters. The PIC16F627 is
introduced as a low cost PIC16F84. We use the PIC16F627 as
a step up switching regulator, and to control the speed of a DC
‘motor with maximum torque still available. Then we study how to
use a PIC to switch mains power using an optoisolated triac
driving a high current triac.

% e

Mail order address:

® .
138 The Street, Little Clacton, Clacton-on-sea,
annlng SOfiware Essex, CO16 9LS. Tel 01255 862308
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A roundup of the latest Everyday
News from the world of

electronics

WHAT ARE TRIVISTORS?

Barry Fox asks if any readers know the answer

How many readers have heard of a “triv-
istor” valve or tube? A web search is
likely to throw up only postings from peo-
ple trying to find out more about trivistors.

The hare has been set running by
British hi-fi company Musical Fidelity,
whose new Tri-Vista 3000 stereo ampli-
fier costs £4000 and delivers 340 watts
per channel.

Musician Anthony Michaelson, who
founded Musical Fidelity twenty years
ago, says he also knows next to nothing
about the trivistors he uses in the new
amplifier. He bought what is believed to
be the only remaining batch from an
American dealer who is very secretive
about his source. The unlabelled valves
were made in 1982 (it is believed by
Sylvania) after the US military found out
that Russian fighters were using valves
to withstand an electromagnetic pulse,
the electrical shock wave generated by a
nuclear  explosion  which fries
microchips. So trivistors are literally
bombproof.

They are tiny glass tubes with wires pro-
truding from one end, for soldering to a
p.c.b. Musical Fidelity reverse-engineered
samples to find out the best drive voltages.
The valves are used in the front end of the
amplifier, can handle very high powers and
withstand heavy shocks, without
microphony. Overload and accelerated
ageing tests suggest they should last for
100,000 hours.

Some web postings are sceptical, sug-
gesting the whole thing is some sort of
hoax. But Musical Fidelity has a good rep-
utation in the hi-fi business and the Tri-
Vista amplifier is getting a good reception
from independent reviewers. Anthony
Michaelson says he too is intrigued, and
tried in vain to find out more about trivis-
tors. If any reader has hard fact information
we will pass it on to him.

SPONSORING
STUDENTS

ELECTRONIC design specialists GSPK
Design Ltd of Knaresborough have teamed
up with the Department of Electronic and
Electrical Engineering (EEE) at the
University of Sheffield to help guide
entrepreneurial students to realise their
potential.

The University annually matches stu-
dents to Yorkshire-based companies to give
them the opportunity of a work placement
over summer months and GSPK Design
Ltd are a dedicated sponsor of this scheme.

For further information browse
www.gspkdesign.ltd.uk.
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SEHR GUT!

THE Friwo AA rechargeable NiMH bat-
tery with 1400mAh capacity has been
awarded the top rating of “Sehr Gut”
(“very good”) by the German Consumer
Magazine Stiftung Warentest. Now avail-
able with a remarkable 2000mAh capacity,
the cost savings through using it are said to
be “enormous”. It is quick-charge capable
and suitable for 1-5V applications.

Haredata, who sent us the press
release, comment that from an environ-
mental point of view the correct choice is
NiMH batteries because they do not con-
tain heavy metals such as cadmium, lead
or mercury. The batteries can be recycled
and in some countries there are recycling
schemes.

For more information contact Haredata,
HSP Ltd.. Hyde House, Victoria Avenue,
Harrogate HG1 1DX. Tel: 01423 543000.
Fax: 01423 543017.

Email: sales @haredata.co.uk.

Maplin’s
Catalogue

MAPLIN Electronics have recently
launched their 2002/2003 catalogue, intro-
ducing over 2300 new products, over 1400
price reductions and “‘exciting new product
ranges for the radio enthusiast”.

New to this edition, which is in its 30th
vear, is the Information centre, packed
with over 50 pages of hints and tips,
including how to connect your communi-
cations equipment. The catalogue con-
tains colour-code sections intended for
easier use, and there is detailed product
information.

Maplin say they have made internal
changes to make it even easier to order,
with the call centre now open seven days a
week, 24 hours a day. Orders can be placed
via mail order and the website as well as by
visiting one of the 65 stores nationwide.
Orders placed before 7.30pm will be
despatched the same day.

To receive a copy of the catalogue, which
costs £3.99, call the mail order line on
0870 264 6000, visit the website at
www.maplin.co.uk, or visit your local
Maplin Electronics store.

KEELOQ TRANSDUCERS

oallS Y.
-

R.F. SOLUTIONS LTD tell us that they have introduced a chipset that gives an easy to use
drop-in solution for designers of both radio and infra-red transmitter-receiver circuits. The
devices, which have been designed to achieve the maximum possible range, use the
KEELOQ code hopping protocol, to give highly secure operation.

The chipset is suitable for use in a wide range of applications that includes automotive
alarm systems, gate and garage openers, electronic door locks and burglar alarms. The
ability of the decoder to learn up to 50 encoder devices allows multi-user systems to be
easily established.

Housed in 8-pin DIP {standard) or SOIC (surtace mount) packages, the devices can be
easily inserted into a circuit. The RF600E encoder requires only the addition of input
switches and r.{. circuitry. The RFE00D decoder has four digital outputs that may be con-
figured as either momentary or latching to give 15 possible states. A serial data output is
also provided.

For more information contact R.F. Solutions, Dept EPE, Unit 21, Cliffe Industrial Estate,
South Street, Lewes, East Sussex BN8 6JL. Tel: 01273 488880. Fax: 01273 480661. Email:
sales @rfsolutions.co.uk. Web: www.rfsolutions.co.uk.
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YOU WON'T
GET YOUR
FINGERS
Bl R NE

It may surprise you but buying an Antex soldering
iron costs less than you think in the long run. British made
to exacting standards, they last significantly longer

LASCAR Electronics have expanded their range of 4-20mA loop than imported brands. And with a wi range of
powered process indicators by introducing the DPM742-BL. The po ; i X a wide g .o
indicator has a 3-5 digit display with 12.7mm digit height and pro- thermally balanced soldering irons, you can pick
grammable decimal points. L.E.D. bac{(llghtlng_ is ayanlab!e up a “fixed tempercnure" or “in-handle” temperature
(requiring a separate power supply} ensuring a visible display in X )
low light conditions. model that will suit your needs perfectly

An optional 1P67 rated bezel protects the indicator against None of which will burn a hole in your pocket.
moisture and particles in hostile environments. Calibrated by two i X
multiturn potentiometers, the indicator offers a wide adjustment If your hobby demands the best iron for the job
range and has a Ipw drift bandgap referenqe circuit for accurate but you don’t want to get your fingers burnt by the
readings over a wide temperature range. Prices start at £42.45. . - 3 N

For more information on the DPM742-BL and all Lascar's digi- cost, visit our website or your electronics retailer for
tal panel meters and data loggers, contact Lascar Electronics the coolest models around.
Ltd., Module House, Whiteparish, Salisbury, Wilts SP5 2SJ. .

Tel: 01794 884567. Fax: 01794 884616, Pickupan [N/

Email: lascar@netcomuk.co.uk. Web- www.lascarelectronics.com. Q_} & E] \_EJ \_jx

STUCK-UP PIRACY puinbtiin o
By Barry Fox a
SURELY the oddest idea yet for preventing Internet piracy comes _ E | 4
from Sony’s Epic record label. Instead of getting an advance copy ‘ 1

of the latest Epic CDs, music reviewers in the US have been
receiving Walkman CD players with the discs already inside and
ready to play through headphones. This is not a sudden flush of
generosity from Sony. The lid of each Walkman has been glued
shut and the headphone plug glued into its socket. The object is to
stop the reviewer taking out the disc and making an MP3 copy to
put on the Internet. The glued-in headphone plug is to stop people
connecting the socket to a recorder.

Readers who use DIY glues may well think that the one thing
all glues can be relied on to do, 1s come unstuck. Presumably Sony
also assumes that no music reviewer is clever enough to cut
through the headphone wire and attach it to a recorder.

Magtrix Connectors

*For Batteries, PCBs
and Electronice”

Send for leaflet Today

Tel: 01254 830761 Fax: 01254 830408
Email: sales@magtrix.co.uk
Website: www.magtrix.co.uk

: :
a0

e 3
- & (n

www.antex.co.uk

o ?

2 Westbridge Industrial Estate Tavistock
Devon PL19 8DE Tel 01822 613565
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BS2-IC BS2-5X BS2E-IC BS2P/24 ] BS2P/40

Parallax BASIC Stamps - still the easy way to get your project up and running!

Serial Alphanumeric and Graphic Displays,
Mini-Terminals and Bezel kits

www.milinst.com

Animated Head 3-Axis Machine Six-Legged Walkers | Robotic Arms

Robotic models for both the beginner and the advanced hobbyist

& i - =L

Servo Drivers | Motor Drivers On-Screen Displays DMX Protocol U/Sound Ranging

Nl

Animatronics and Specialist Interface-Control Modules

Quadravox | Sensorylnc | Parallox Tech-Tools | BASICMicro
| MP3 & Speech Systems Voice Recognition ! Ubicom Tool Kits PIC & Rom Emulators | | PIC BASIC Compilers

Development Tools

Milford Instruments Limited Tel 01977 683665, Fax 01977 681465, salles @ milinst.com



Regular Clinic

CIRCUIT
SURGERY

ALAN WINSTANLEY ' -

and IAN BELL

We investigate the operating temperatures of l.e.d.s - just how brightly can a white lLe.d.
safely glow? Plus a Teach-In 2002 follow-up using op.amps on single supplies.

Single Supply

Noel Harvey followed Teach-In 2002
(our ten part series sub-titled Making Sense
of the Real World - our guide to using sen-
sors to measure the environment). He has
been trying to adapt the circuits in Part
Two, EPE December 2002 to single supply
use. He writes by email:

“Once again, thanks for an excellent
Teach-In 2002 series. However, help on the
following two points would be appreciated.
My sensor (single-sided 5V supply) gives
an output from 210mV to 4-87V. To take
Sull advantage of an LM311 comparator
(single-sided power supply 12V DC), the
sensor signal is being sent through an
LM358 op.amp with a gain of 2-15 to give
an output range from 0-451V to 10-5V
(keeping the maximum output at least 1-5V
below the 12V power supply).

The centre circuit (non-inverting amplifi-
er) of your Fig.2.3 page 845 is being used
with Rl = 6-63k and R2 = 7-63k. It works
beautifully. However, could you suggest
how the offset of 0-451V may be reduced.
using a single-sided power supply? All the
circuits 1 have seen doing this have
double-sided power supplies.”

Classic op.amp circuits are powered
using two equal and opposite (positive and
negative) supply voltages, with the signal
referenced to ground (OV). This is not usu-
ally too much of a problem for mains pow-
ered circuits but can be a nuisance if you
are using batteries. To give you an idea, the
split-supply and single-supply circuits for

a typical inverting amplifier are shown in
Fig.1.

The half-supply voltage reference indi-
cated in Fig.1b can be obtained using a
simple potential divider as shown in Fig.2.
Reasonably high value resistors should be
used to prevent excessive power consump-
tion. Noise on the supply line can get
straight into the amplifier via the potential
divider — a decoupling capacitor is used to
help reduce this.

The split supply circuit is easy to use
because signals referenced to ground are in
the middle of the opamp’s supply range.
The signal can go either positive or nega-
tive without straying outside the acceptable
input range. For a single supply circuit it is
sometimes possible to reference signals to
the half-supply voltage, but in many cases
the system ground has to be used - equiva-
lent to referencing the signal to the nega-
tive rail in a split supply system.

This means that decoupling capacitors
may be needed to remove the d.c. offset to
prevent the input signal going outside the
op.amp’s input range (e.g. if the signal goes
negative with respect to system ground in
Fig.1b). For relatively high frequency cir-
cuits this is not too much of a problem, but
if the circuit is processing very slowly
changing (effectively d.c.) signals, coupling
capacitors may not be an option.

If we do not want to use coupling capac-
itors the op.amp circuit has to provide a
d.c. shift as well as an amplify function.
The basic specification of this type of cir-
cuit states a range of input voltages which
are mapped onto a range of output
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Fig.1. Split (a) and single (b) power supplies for an inverting op.amp circuit.
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Fig.2. Half-supply voltage for single-
supply op.amp circuits.

voltages. In Teach-In 2002 we used a split-
supply circuit to do this (see Fig.2.6 on
page 845, Dec. 2001). Only one form of
circuit is needed — we can swap V;, and
V.t to obtain positive or negative gain.

For the single supply case the situation is
a little more complicated. There are four
situations (and four circuits) depending on
(1) whether the gain is positive or negative
(i.e. does the output voltage increase or
decrease as the input voltage increases?);
and (ii) whether the d.c. shift required is
positive or negative.

We do not have the space to go into all the
details here, but fortunately you can down-
load a detailed design document on this
subject by Ron Mancini of Texas
Instruments. It is called “Single Supply Op
Amp Design Techniques” and is available as
a PDF at http://www-s.ti.com/sc/psheets/
sloa076/sloa076.pdf.

For Noel Harvey’s example we need to
map an input range of 0-21V to 4-87V onto
an output range of OV to 10-5V the
required circuit function is therefore:

Vo =m x V;, —b =225V, - 0-4725V

This is obtained using the circuit in
Fig.3, for which approximately

_ Re
m=1 +FG
and

oo ) )
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So we get Rg = 1:25R; and R = 30-75R;
for this application (Vgppy = 12V). R; and
R, must have much smaller values than Rg
and Rg;. If the op.amp’s load is too small it
may not perform properly when the output
voltage is near the supply rails.

Single supply op.amps usually need an
input common mode range that includes
the supply rails and should have an output
that can go all the way to the rails too. As
battery operation is common in single sup-
ply operation, low minimum supply volt-
ages are often required as well as low
power consumption.

Before using any op.amp you must check
the data sheet to determine the type of
power supply it was designed for, and the
ranges of supply, common mode input, and
output voltages it supports. Op.amps not
designed for single supply use, or even as
the Texas Instruments document shows,
“older generation” single supply opamps
(including the LM358) may perform very
poorly in single supply circuits, so take
care! The recent increase in the use of
mobile electronics means that a good
selection of modern single supply, low
power op.amps is now available. /MB.

@ Note that there were corrections to
some of the drawings and captions of Part
Two of Teach-In 2002, see p.63 Jan. 2002.

The forward current is given in the
manufacturer’s data sheet. It is not
known which brand of l.e.d. is used in
your lamp but average current figures
seem to be around 30mA or so according
to a data sheet for the Hewlett Packard
(now, Agilent) HLMP-CW range.
However the data sheet also spells out a
peak of 100mA absolute maximum rat-
ing at 25°C.

The main limiting factor is actually the
temperature rise of the light-emitting
semiconductor junction. Just like the ther-
mal performance of a commercial p.c.b.
which is designed to avoid “hot spots”, the
l.e.d. peak current relates to the current
density in amperes per square centimetre.
that the semiconductor chip can tolerate
before being damaged. This is the ultimate
measure of how hard you can drive an
l.e.d., though for short high intensity bursts
of light a more power-efficient strobed or
pulsing signal of 100Hz to 1kHz would be
used rather than driving an l.e.d. full-on
with a d.c. source.

When any semiconductor device such as
a power transistor or integrated circuit dis-
sipates power, it’s necessary to ensure that
the temperature of the semiconductor chip
is not permitted to rise above a maximum
figure (say 125°C). Various materials get in
the way and prevent

O +VE SUPPLY heat from being car-

ried efficiently away
to ambient: plastic

resins, internal con-

R2

necting wires and
steel transistor cans,

0 Vour

for example. If we
conduct the heat
away fast enough by
using heatsinks, then
the chip temperature
will be kept down to
a safe level.

Fig.3. Single supply circuit to provide positive gain and

negative d.c. shift.

L.E.D. Lamp Temperatures

I’m interested in the new high-brightness
white Le.d.s and Andy Flind’s L.E.D Super
‘Torch published in EPE September 2001. 1
recently purchased a cycle lamp which
uses one Smm extreme brightness white
led. in a purpose-desiéned plastic lens.
The lamp uses four AA alkaline cells and
contains a 47 ohm resistor in series with
the light-emitting diode. I took the follow-
ing measurements with my multimeter:

Battery voltage: 6-3V off-load, 5-85V
with load

Voltage across resistor: 2-25V

Voltage across le.d.: 3-6V

Current: 55mA.

I expected to find a higher value resistor
in the above circuit. Would you advise the
use of rechargeable Ni-Cad cells to reduce
the risk of premature l.e.d. failure? John
Anderson , London.

The question arises, just how brightly
can you force an l.e.d. to operate without
damage? Is there a safe maximum figure
for current? The trick for manufacturers is
to know just how high a forward current
can flow without compromising reliability.
Let's examine some of these factors in
more detail.

Unfortunately,
plastic l.e.d. encapsu-
lations are poor at
conducting heat away from the light-emit-
ting chip, and this shows in the l.e.d.’s high
thermal resistance values compared with,
say a power transistor

Calculate Temperature

Trying to figure out how hot an led.
becomes is something generally ignored
by hobbyist designers, but it can be an
important part of the design process. If we
know an l.e.d.’s ambient temperature and
the thermal resistances in an le.d.
assembly, we can calculate what the l.e.d.
junction temperature is likely to be and
compare it against maximum ratings. We
can do this for the cycle lamp by utilising
thermal resistance calculations as follows:

The power dissipation is measured in
watts so the l.e.d. dissipates 3-6V x 0-055A
= 0-2W. We will assume an ambient tem-
perature of 25°C around the le.d. Let’s
assume a thermal resistance from the l.e.d.
semiconductor junction to the mounting
lead of 240°C/watt, as quoted in a typical
data sheet.

We then need to include the thermal
resistance from the p.c.b. copper track to
ambient air, say at least 100°C/watt. This is
because some of the heat will be conduct-
ed away courtesy of the p.c.b. tracks. For
worst case calculations (e.g. very fine cop-
per traces), increase this value two or three
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The internal structure of a typical l.e.d.

fold or more, because a higher system
thermal resistance impedes heat flow away
from the chip.

The total thermal resistance opposing
the flow of heat from the l.e.d. chip to
ambient is therefore at least 340°C/watt.

The le.d. junction temperature T; is
given by (power in watts x total thermal
resistance in (C/watt) + ambient tempera-
ture in Celsius.

i.e. Ty = (0-2 x 340) + 25°C = 93°C.
Sun light

Now before we say that the value seems
high. we don’t know anything about the
p.c.b. design (or even if there is one at all
~ which would increase the thermal resis-
tance considerably), so these figures are
for guidance only. The maximum junc-
tion temperature rating of a typical
HP/Agilent 5Smm white L.e.d. is 100°C so
using that as an example it can be seen
that the l.e.d. is working within its maxi-
mum limits. By pulsing the l.e.d. with a
fast square wave instead, the average
power dissipation will be lowered by the
duty factor percentage: with a 25% duty
factor T is just 42°C.

We don’t know what the rated figure of
the specified lamp l.e.d. actually is, ar
what heatsinking is available to the chip,
but a forward current of 55mA seems to
tally roughly with a figure I have seen far
some components’ Ip e yax d.c. absolute
maximum currents of SOmA.

Obviously, lowering the voltage can
only increase the le.d. reliability. The Ni-
cad battery pack you suggested using will
offer 4-8V instead of 6V and means the
current through the l.e.d. will be reduced,
but a Ni-cad’s voliage follows a “plateau”
so the brightness is likely to tail off with-
out much warning. In practical terms this
could happen at the most inconvenient
time, whereas ordinary alkaline cells may
give you more warning of their impending
demise.

At this point I would add that in the UK
such l.e.d lamps should not be used as a
main source of lighting. but they can be
used along with cycle lamps that comply
with BS6102/3. Like many l.e.d. and halo-
gen systems, your own l.e.d. lamp does not
comply with the British Standard for cycle
lighting.

As far as l.ed. reliability goes, the
MTBF (Mean Time Between Failure) of
HP/Agilent’s precision white l.e.d.s is
quoted as 1-2 million hours at 74°C. I cal-
culated that cycling at a constant 30 m.p.h.
for this period (137 years) would take you
36 million miles ~ the distance between
the planet Mercury and the Sun! ARW.
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Constructional Project

TRANSIENT
TRACKER

THOMAS SCARBOROUGH

Solve a “spiky” problem with this
easy-build mains transient detector

OMESTIC mains outlets provide a
Dnominal 230V a.c. in many parts of

the world — or in the USA, a nomi-
nal 115V a.c. It is not unusual, however,
for sudden *skips” to occur in the mains
voltage, measuring up to 1,000V (1kV)
and higher. These are called mains tran-
sients ~ also referred to as spikes. Where
such “skips” last longer than 10 millisec-
onds, they are referred to as surges.

It need hardly be said that a piece of
equipment which has been designed to run
off 230V a.c. could be seriously damaged
by a 1,000V transient — in fact by far less
than this. A typical transient waveform is
shown in Fig.la.

The point at which damage occurs to
various kinds of electrical equipment is
hard to quantify. This depends not only on
the magnitude of a transient, but on its
duration, and on the equipment itself.
Having said this, however, the Transient
Tracker described here will give a good
indication as to when a risk is present, and
will enable you, without the aid of expen-
sive or sophisticated equipment, to deter-
mine whether such transients exist on your
mains supply.

TRACKING
TRANSIENTS

While it is very hard to quantify the
damage that particular transients are likely
to cause, it is possible to give some “ball-
park figures” which roughly represent a
general consensus. These will of course
not apply in every case.

In the case of microprocessor controlled
equipment (e.g. a computer system), repet-
itive transients of 100V (50V in the
U.S.A.) are considered sufficient to cause
permanent damage over time, while single
transients of 1,000V (500V in the USA)
may cause instant physical damage.
According to some estimates, mains tran-
sients are responsible for between 70 and
90 per cent of all malfunctions in micro-
processor controlled equipment!

Even the smallest power disturbances
(as little as 10V or 5V in the USA) are not
without peril. These are capable of causing
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Fig.1a. A typical transient waveform
and (b) power disturbance on digital
signals.

operating errors, downtime, and data loss
in microprocessor controlled equipment,
which cost time and money. The effects of
such disturbances on digital signals is
shown in Fig.1b waveform. Other effects
might include the spurious triggering of
triac-controlled equipment, the resetting of
digital clocks, or (in the author’s case) the
readjustment of a hi-fi system’s volume.
The Transient

(OV to 135V in the USA) covers the most
active part of the range. This range may be
expanded or compressed and will be
explained later.

Mains transients are mainly caused by
lightning on the one hand, or the discharge
of stored energy in inductive or capacitve
components on the other. The cause of
transients in the second category might
include (among other things) an electric
drill, a mains transformer, or fluorescent
lighting. The author has a desktop lamp
which, during testing of the Tracker, pro-
duced up to 800V transients while switch-
ing on and off!

C/RCUIT DESCRIPTION

The Transient Tracker has three impor-
tant building blocks and these are shown in
the schematic diagram Fig.2. The first is a
transformerless power supply, which is
chosen, for its ease of integration with
direct measurements of the a.c. voltage.
The second is a comparator (IC1a), which
compares the mains voltage with a level
selected by a potentiometer (VR2).

The third is an op.amp oscillater (IC1b),
which is enabled by pulses at the output of
ICla. In this case, an op.amp oscillator is
chosen specifically because it may be
incorporated in a single i.c. with the
comparator.

The full circuit diagram for the
Transient Tracker is shown in Fig.3. The
transformerless power supply is fairly
standard — however, it has no transient sup-
pressor, which would normally be wired
across the Live and Neutral terminals. It
goes without saying that a transient sup-
pressor wauld not be a particularly good
idea for a transient detecting circuit! For
this reason, capacitors C1 and C2 have a

Tracker detects mains
transients above a
selected level, which
is adjusted by a front
panel dial. It is capa-

-0
1

ble of detecting tran- ac N

sients down to less TRANSFORMER-
than Ips, which com- NS\ | 55 Powen
pares favourably with ]

>

the typical transient —
an oscillatory event
which continues for

OSCILLATOR PIEZO
IC1b

IC1a SOUNDER

6ps or 7ps. Its chosen
scale of OV to 270V

Fig.2. Block schematic diagram for the Transient Tracker.
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higher *“class Y™ rating, which is better
able to withstand the absence of the tran-
sient suppressor. These capacitors must be
of the specified type and rating.

In brief, the flow of a.c. mains energy is
considerably limited by the capacity of Cl
and C2. Zener diode D3 then limits the
positive voltage rectified by diode D2 to
10V, while diode DI limits the negative
voltage to 0-6V. Capacitor C3 maintains
the “Zener voltage” during the mains neg-
ative half-cycle. The result is a power sup-
ply which provides about 6mA at 10V.

FIRST AID

Fuse FS1 is provided for safety. and resis-
tor R1 limits instantaneous current in case
the circuit is connected to the mains at a
high voltage point. Resistor R1 additionally
limits the absorption of transients by C1 and
C2. R2 prevents “reverse shock™ from Cl
and C2 when the unit is unplugged.

Resistors R1 to R3 MUST be suitably
rated. with a maximum overload voltage of
at least 1,200V. For this reason. specific
2W types are specified in the Components
listing.

It needs to be borne in mind that the ref-
erence voltage at ICla pin 2 is compared
with a representation of the maximum ac.
voltage. This is not the same as the 230V
(115V in the USA) rm.s. value of the mains
voltage. The r.m.s. value is multiplied by the
square root of 2 to obtain the maximum
value, which is 325V (163V in the USA).

Front panel layout on the completed
prototype.

* SeE TEXT
FOR USA VALUES

c3
1na007 M\ P}w‘ 470, 10k

NEUTRAL O

As
V‘Rlélw 100k

3
VA
h

DS
INA1AE o
K

D4 .h-
D6 - Re
10V M 1Naras A 100k
L]

SOUNDER
(3V TO 24V)

Fig.3. Complete circuit diagram for the Transient Tracker. You must use high quality Class-Y capacitors and high voltage

resistors where indicated — see text.

IN COMPARISON

A simple comparator, formed by ICla,
compares the voltage of the mains poten-
tial divider network R3-VRI-R4 at the
input pin 3 with the reference voltage at
input pin 2. The reference voltage is set by
potentiometer VR2, which provides detec-
tion of transients above a selected level
between OV and 270V (OV to 135V in the
USA).

Zener diode D4 prevents over-voltages
at ICla input pin 3. Diodes D5 and D6 pro-
vide bi-phase rectification of the a.c. volt-
age at ICla pin 3.

OSCILLATOR CIRCUIT

Op.amp IC1b forms a standard oscilla-
tor, which oscillates at a high audio fre-
quency. determined by the values of resis-
tor R11 and capacitor CS. This oscillator is
enabled when transistor TR1 conducts. An
IRF510 n-channel power MOSFET is
chosen here, not for its power handling
capability. but for its “logic MOSFET"
characteristics.

Assuming that TR1 is conducting when
power is applied to the circuit, capacitor
C5 begins in a discharged state, with the
result that IC1b’s inverting input pin S is
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negative of the non-inverting input pin 6.
The cutput (pin 7) of ICIb is therefore
“high”, causing resistor R10 to be effec-
tively in parallel with R8. Two-thirds of
the supply voltage is therefore present at
non-inverting input pin 6. Capacitor C5
charges via resistor R11 until the voltage
acrass it reaches two-thirds of supply volt-
age, whereupon the the op.amp output
starts to go negative, andsoon. ..

When TRI is in its non-conducting
state, input pin 5 of IC1b is held “low™, so
that IC1b is unable to sustain oscillation.
When capacitor C4 is charged through a
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pulse from ICla output pin |, TRI con-
ducts, and IC1b is able to oscillate. As the
charge on capacitor C4 drops, so does the
conductance of TR, causing the pitch of
the oscillator to rapidly fall. Mains tran-
sients are thus reported with a falling
“pioooo!” sound from the piezo sounder
WDI.

Finally. diode D9 and switch S| provide
an important innovation. These return the
output of oscillator ICIb to the “positive
plate” of C4 when switch S1 is closed. This
essentially turns D9 and C4 into a diode

Resistors See
R1 1k 2W
(1200V
max.
overload TALK
voltage) Page
R2, R3 1M 2w
(1200V max. overload
voltage (2 off)
R4 10k
RS, R6 100k (2 off)
R7 1k
R8, R9,
R10 470k (3 off)
R11 27k

All carbon film 0-25W 10%, except
R1to R3

Potentiometers

VR1 4k7 enclosed carbon
preset
VR2 100k rotary carbon, lin.
with plastic case and
spindle
Capacitors
C1,C2 100n Y-Class
metallised paper or
polypropylene
250V/275V a.c. (2 off)
C3 470y radial elect. 16V
(o7} 1n radial tubular foil
polystyrene
C5 10n ceramic
Semiconductors
D1, D2 1N4007 1000V 1A rec.
diode (2 off)
D3, D4 10V 1.3W Zener diode
(2 off)
D5, D6,
D8, D9 1N4148 signal diode
(4 off)
D7 ultra-bright red l.e.d.
TR1 IRF510 n-channel
power MOSFET
IC1 TLO72CN dual j.fe.t.
op.amp
Miscellaneous
X1 3V to 24V piezoelectric
sounder
S1 s.p.s.t. mains rated
slimline rocker switch
FS1 100mA 20mm cartridge

fuse, with p.c.b.

mounting holder
Printed circuit board available from the
EPE PCB Service, code 372; plastic
case, size 100mm x 62mm x 26mm
approx.; 8-pin d.i.l. socket; plastic knob,
with pointer, multistrand connecting wire;
mains cable; cable grommet; cable tie;
mains plug; nylon nuts and bolts; solder

pins; solder etc.

excl. case

Approx. Cost
Guidance Only
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pump, and holds TR1's gate permanently
“high™ when a transient is detected. In this
way, the Transtent Tracker may be used as
a simple “logger”, which reports any tran-
sient above a selected level within a desired
period.

Note that if the Transient Tracker is to be
constructed in the USA, the following
modifications need to be made:

Add two more 100n “Y-class” capaci-
tors in parallel with Cl and C2.

Increase the size of the case as
required.

Replace R2 with an identically rated
470k resistor.

Replace the OV to 270V calibrated
scale with a OV to 135V scale.

CONSTRUCTION

The Transient Tracker is built up on a
small single-sided printed circuit board
(p.c.b.). measuring 55mm x 80mm.
Details of the topside component layout,
together with the full-size underside
master, are shown in Fig.4. This board is

available from the EPE PCB Service.
code 372.
Since this circuit is connected directly

" to the mains, it is of crucial importance

that components should be correctly
rated, inserted the right way round, and
that there should be no solder bridges on
the board. Also. apart from using nylon
nuts and bolts to mount the p.c.b. inside the
case. you should, for added safety, cover
the underside mains-bearing copper tracks
with insulating tape to avoid any possibili-
ty of shorting tracks together.

Alternatively. you can use self-adhe-
sive plastic (nylon) stand-off “feet” to
mount the p.c.b. inside the case. Metal
mounting bolts must not be used as the
“heads” will be exposed on the outside of
the case.

Commence construction by soldering in
position the solder pins and the dual-in-line
(d.i.L) socket on the board. Then solder the
resistors, diodes. and l.e.d., continuing with
the capacitors and transistor. Attach the
“peripheral components” St. VR2, D7, and
WD to the solder pins via lengths of insu-
lated multistrand wire.

(]

I l
&

> =
c2

"

372

5 8 o o 3 ]| 220
Lﬂ‘?

O poQ

Fig.4. Printed circuit board topside component layout, wiring and full-size copper

foil master for the Transient Tracker.
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ASSEMBLY

A plastic case must be used to house the
circuit board with no metal parts passing
through the case to be exposed on the out-
side of the unit. The author used a small
handheld type measuring just 100mm x
62mm x 26mm. This left no room for p.c.b.
mounting plastic stand-off feet and the board
was mounted using nylon nuts and bolts.

Attach a plug to a mains cable. Insert the
mains cable through a grommet in the side
of the case. Attach the Live and Neutral
wires to the two solder pins as shown,
using a cable tie to secure the mains cable
firmly to the board (see photographs) - this
is passed through the two holes provided.
Finally, insert the 100mA fuse in the fuse-
holder, and IC1 in the 8-pin d.i.l. socket.
Fix a knob with pointer to the shaft of VR2,
and add a calibrated scale.

TAKE NOTE

If RS and VR2 are replaced with a 220k
potentiometer, the scale is increased to
920V (460V in the USA). Alternatively, if
VR2 is replaced with a 47k potentiometer
and a 56k resistor in series (with the 56k
resistor being connected to RS), the scale is
reduced to 130V (65V in the USA).

Component tolerances may vary, there-
fore if the piezo sounder WDI remains
silent at all settings of VRl and VR2,
increase the value of resistor R4. If it con-
tinually sounds, decrease the value of R4.

Since this circuit is directly connected
to the mains, it is important that all com-
ponents should meet the minimum rat-
ings shown in the Components list.

CALIBRATION

Calibration is “a smap”. First make sure
that all electrical equipment in the home is
momentarily switched off, and that there is
not likely to be any electrical activity of
any kind next door, or any electrical storms
in the vicinity. Switch S1 to the “off” posi-
tion. Turn preset VR1 to its mid position.
Turn back potentiometer VR2 completely.

Plug the Transient Tracker into a nearby
mains outlet. Piezo disc WD1 may or may
not sound continuously. Holding one hand
behind your back (so that the mains supply
will under no circumstances find a path
across the heart), and using an insulated
screwdriver, adjust preset VR1 so thai
WD just stops sounding. Be careful not
to touch any of the circuitry — a shock
Jfrom the mains can kill you.

8/95/501/0p
A 1£2 3Wd

VAN

Completed prototype showing wiring to top panel mounted components.

The Transient Tracker has now been set
up. Securely close the case, ensuring that the
p.c.b. is fully enclosed, and that no live cir-
cuitry can be touched. Ensure that the
“peripheral components” are so positioned
that there are no short circuits inside the case.

To test the unit, try plugging an induc-
tive load (for instance, a vacuum cleaner or
electric drill) into the same wall outlet as
the Transient Tracker, switching this load
on and off a few times. In all likelihood,
this will trigger the Tracker - in some cases
at its highest setting.

IN USE

When a mains transient is detected above
the selected level, the ultra-bright l.e.d. D7
flashes, and piezo disc WDI1 sounds. Also,
one may gain some impression as to the
severity of a transient according to the inten-
sity of the l.e.d.’s flash, and the pitch of
WD1. The umt may respond to individual

Completed p.c.b. mounted in its case. Note the strain relief tie securing the mains cable.
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mains transients, or (more likely) streams of
mains transients that will keep WD1 sound-
ing for minutes at a time — especially at its
lower settings.

The transients which hold the greatest risk
may be those caused by equipment (such as
the author’s desktop lamp) which is plugged
into the same mains outlet as the equipment
wanting protection. This makes it a particu-
larly bad idea, for instance, to run a vacuum
cleaner and a computer off the same wall
outlet. Electrical storms also pose a particu-
lar risk, and if these shoul draw near (three
seconds between the lightning and thunder),
it would be best to unplug your electrical
equipment - particularly microprocessor
controlled equipment.

TIME LOG

If switch S1 is in the “on” position, a
transient above the selected level will
cause WD to sound continually until it is
switched off, thus acting as a “logger”. The
Tracker is much more sensitive in this “on”
position, since feedback causes even the
briefest of transients to register. Some tran-
sients may otherwise be so brief that they
will barely be seen or heard. With switch
S1 in the “on” position, the Transient
Tracker is better suited to detecting spikes,
while in the “off” position it is better suit-
ed to detecting surges.

It may soon become apparent what is
causing mains transients. but in some cases
these may be caused by electrical equipment
that is hidden, such as a hot water heater, or
even an item in a neighbour’s home. By
selecting a level of 100V (50V in the USA),
one may identify sources of mains transients
which may place microprocessor controlled
equipment physically at risk — as well as
testing protective measures such as surge
suppressors and transient voltage surge
suppression systems. O
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New Technology

HE seed for a new idea for computer
data storage has come out of some
work being undertaken by researchers at
the Max Plank Institute for Biochemistry.

The researchers have been using an
infra-red near-field microscope to study
the structure of crystals with resolutions
down to nano-metres. The technique
appears to have many applications. One
will be for general materials research
where it will reveal much about the nature
of crystals under new conditions, but for
the electronics industry the main focus of
interest is for developing a new form of
optical storage.

The new technique is different in that it
uses near-field radiation. It is unlike more
traditional forms of illumination that use
far-field illumination. With this new
approach it has been found that the response
of a polar material changed very consider-
ably, opening the new possibilities.

The researchers have used an infra-red
laser beam to illuminate a nano-sized
antenna to obtain resonance in a concept
known as phonon resonance. The new
technique enables nano-metric resolution
to be obtained of the subject under obser-
vation and this enables more to be discov-
ered about the chemical identity of the
crystal, including its structural quality.

The use of infra-red wavelengths is cru-
cial because crystals exhibit slightly differ-
ent effects when illuminated by infra-red
light. Under normal light they may be
noted for their brilliance, but under infra-
red illumination they can reflect 100% of
the illumination making them appear more
like a metal in this respect. The reason for
this can be found in the way that the lattice
atoms vibrate under the influence of the
waves. It is found that they vibrate against
one another, preventing the light waves
entering. This phenomenon is dependent
upon the frequency and hence the wave-
length of the incident rays. For these crys-
tals it occurs in the infrared spectrum. In
this way the response of the crystal
changes dramatically when infra-red illu-
mination is used rather than ordinary visi-
ble light.

To observe the effects a near field infra-
red microscope was used. This equipment
which had been used previously was able
to resolve details that were as small as a
hundredth of a wavelength across. It also
possessed the unique ability to distinguish
the chemical composition of a crystal.

The basic technique that was used
involved illuminating the needle of a scan-
ning probe microscope with infra-red light.
The needle is moved across the surface of
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Optical Mlumination of crystals and nano-tubes
reveals their data storage potentional.

/an Poole reports

STRONGLY
ENHANCED
REFLECTION

PROBING
NEEDLE

INCIDENT
INFRA-RED
LASER BEAM

SILICON
CARBIDE
CRYSTAL

Fig.1. Diagrammatic representation of
the probing needle and the laser beam
illumination

the required crystal and in this way it
builds up an image within the associated
computer. Simultaneously the recorded
infra-red light generates its image of the
same area and this is used for evaluating
the material composition.

The metallic needle in the microscope
provides an essential function. It is found
that it acts very much like a directive radio
antenna, increasing the sensitivity of the
system several fold.

The initial studies of the concept
involved using a silicon carbide crystal.
When performing measurements on this
crystal it was found that the image they
observed was enhanced considerably when
the needle came within 30nm of the sur-
face. This was compared with gold that is
normally considered to be a very bright
metal, and it was found that the silicon
carbide provided an image that was two
hundred times brighter.

The phenomenon is termed near-field
surface phonon polariton resonance and it
is only present when investigations use
nanoscopic probing.

The practical applications of the phe-
nomenon are expected to be considerable.
One is in the examination of items like
meteorites which are often made up from
minute or nanoscale composites. Here the
process would show the different compos-
ites up very easily.

However, in the electronics scenario
many people are excited about the
prospect of being able to use the phe-
nomenon to provide ultra-high density
storage or for use within optical integrat-
ed circuits. The high near-field signals
that are obtained using silicon carbide
could reliably provide a means for optical
readout of data stored on the crystal. The
data bits would occupy only nanoscale
dimensions allowing for extremely high
storage densities to be achieved. The high
stability of silicon carbide both physical-
ly and chemically would mean that the
storage would be very durable over long

terms, providing an extremely reliable
form of storage, especially for applica-
tions such as archiving.

Much work is yet to be done before these
possibilities are realised. The first step is to
enhance the work being undertaken on
phonon enhanced near-field interaction on
different materials including semiconduc-
tors and bio-minerals. Also work is
required to investigate the responses
achieved when different wavelength lasers
are used.

Unfortunately this means that storage
devices using this principle are some way
off yet, but could become an important
reality in the medium term future.

In another and totally distinct develop-
ment, researchers at Rice University have
discovered nano-tubes that emit light.
These nano-tubes have been excited by
absorbing light in the visible or ultraviolet
portion of the spectrum and then emitting
light in the visible portion of the spectrum.
The discovery was actually made in
October 2001, but sufficient work had to
be completed to verify and quantify the
results sufficiently before any publication
was made.

It is hoped that this new discovery could
see nano-tubes being excited electrically
and being used in new forms of display.
Here they could be included in a future
generation of nano-scale integrated
circuits.

The development has been a joint ven-
ture between two departments at the
University. One department has been man-
ufacturing the nano-tubes, whistle the
other has been undertaking the measure-
ments. In this way the attributes of both
areas is utilised.

The nano-tubes have been created in a
variety of diameters and it has been found
that each one has its own characteristics,
absorbing and emitting light at different
wavelengths. The next stage in the devel-
opment is to investigate the relationship
between the size of the nano-tube and the
resulting absorption and emission charac-
teristics. As little or no data is currently
available this will provide a sound basis for
the next stage of the work.

Whilst this development is also in its ini-
tial exploratory stages, there are distinct
possibilities that the emission of light in
this way may form the basis of a new form
of display for the future. In view of the
minute size of the nano-tubes, it may be
that the definition of a display based on
this technology could provide a significant
improvement in performance over any-
thing that is currently available.
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Power Voltage Price

150W Continuous 12v £36.39
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1 300w Continuous 12V £50.64
551,585 200W Continuous 24v £50.64
583 600W Continuous 12V £101.59
51,563  €00W Continuous 24Y £101.59
7 1000W Continuous 12v £177.18
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Video Surveillance |8

NEW PRODUCTSHI

Advance Colour Quad ‘_Miniafur'e 100mW 1-26Hz A/V |
Transmitter |

[14 Channels
$’ "1 J100mw

i
’ [(dOnly 28 x 24 x 8mm |
£ 4 7 |

Special features include remote control, moveable = 30, .
PIP and time & date stamp ‘ t‘! Bl CATOHIRAI:
SPECIAL PRICE £169.00 | ONLY £49.00

W C-MOS B/W Camera 15mm/15mm £2900 B
B C-MOS Colour Camera 14mm/14mm £6500 N
B PCB Colour Camera w/Audio 35mm/35mm £6500 N
W 70mW 2:4GHz A/V Transmitter £3500 W
M 12 Watt 2-46Hz A/V Transmitter £12000 N
B Cutdoor Colour Camera complete with Bracket, Power
Supply and 30m Cable - Plug & Play £12000 W
B 4 Channel Receivers with built-in Switcher £95000 N
All prices exclude VAT & Carriage. Many more products on our website:
WWW .BITZTECHNOLOGY .COM

Tel: 01753 522 902 Fax: 01753 571 657. Email: sales@bitztechnology.com
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EPE HYBRID
COMPUTER

PETROS KRONIS
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Real-time computation of complex
system behaviour is greatly simplified by
combining analogue and digital processing

technigues.

YBRID computers employ both
H major categories of electronic sys-

tems, the analogue and the digital.
As is true with every type of system, each
has its advantages and disadvantages. The
hybrid system is an attempt to combine the
best of both worlds.

Many people imagine analogue comput-
ers to be antique units stored away in
University laboratories. But not many peo-
ple realise that in some cases the analogue
computer can solve a problem with
admirable elegance, ease and simplicity,
while the solution of the same problem on
the digital computer may be virtually
impossible.

A few analogue amplifiers connected
together in a few minutes can give the
solution to a complex problem with the
units producing results in real time. A
similar problem may take months to be
programmed on the digital computer, pro-
vided the programmer has the skill to solve
the equations.

For the digital computer to execute the
program, millions of iterations have to be
performed, and not in real time. Granted
digital computers are now very fast, but

those tiny periods of time necessary to per-
form the iterations add up to considerable
time periods. If anyone is still skeptical,
visit the following site on the internet:

www.indiana.eduw/~rcapub/v21n2/p24
.html

There, you will meet Dr Jonathan
Wayne Mills, associate professor of com-
puter science at Indiana University,
Bloomington, and director of the Adaptive
Systems Laboratory, whose patented new
analogue computer uses radically simpli-
fied electronic components and “continu-
ous value logic” circuits, that make his
computer able to work incredibly fast and
process more sensory inputs than a digital
computer can handle.

ANALOGUE
COMPUTER

An analogue computer uses voltage as
the analogue to represent a physical quan-
tity, in the same way that the height of the
mercury column of an old fashioned mer-
cury thermometer represents temperature.

The analogue computer is designed to
solve mathematical equations, in particular
differential equations, which are especially
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SPECIFICATION

@ Ten analogue amplifiers
@ Each amplifier can be operated as an
Adder or Integrator
@ Eight coefficient multipliers
® Over-voltage indicators on
amplifiers |
® Three modes of operation, Compute,
Hold and Reset I
@ Automatic or Manual mode control l
@ Offset null an all amplifiers
@® ATOM microcontroller: ,
8k Flash program memory
384 bytes of RAM |
15 ¥/O pins
RS232 serial link
Analogue-to-digital converter
PWM and Timer functions
BASIC compiler programming
Integrated Development
Environment (IDE)

difficult to solve manually. Differential
equations describe the behaviour of physi-
cal systems, such as the suspension system
of a motor car or the flight of a rocket.

The variables involved in such systems,
such as the stiffness of the springs in the
first example, or the thrust of the engine in
the second, can be varied by simply turn-
ing the dial of a potentiometer. In this way
the behaviour of the systems can be simu-
lated, and many experiments carried out
without going to the expense of construct-
ing and testing real models.

Other advantages of the analogue com-
puter are the speed with which it carries
out the processing, and the relative sim-
plicity with which one can formulate the
problem on the computer. The disadvan-
tage is that the range of voltage variation is
limited and the measurement of that volt-
age is prone to errors. However, engineer-
ing is not an exact science and the ana-
logue computer is a useful tool in the
design of many engineering systems.

DIGITAL COMPUTER

In contrast to its analogue counterpart.
the digital computer works by manipulat-
ing discrete voltage pulses, instead of con-
tinuously varying voltages. It has the
advantage of high accuracy and repeatabil-
ity of results. On the other hand, it is
difficult and time consuming to program a
digital computer to solve differential equa-
tions and, moreover, the programmer must

Everyday Practical Electronics, November 2002



— R — MAIN UNITS
eg;tp‘l’]‘;g; -] mcrocontrouer | gga;ﬁ:é; The heart of the
> ‘ analogue computer is

f 4 ’ v formed around several
PATCH high gain d.c. ampli-
e i i fiers, or operational
amplifiers (op.amps).

Fig.1. Block diagram of EPE Hybrid Computer. By connecting _ the
op.amps to various

input and feedback

have the mathematical ability to solve the
equations in order to write the program.

The EPE Hybrid Computer employs an
ATOM microcontroller system, which
operates in conjunction with the analogue
system and can be programmed to control
it. Moreover, it can be programmed to
analyse and transmit information to a PC
for the display of results or for further pro-
cessing if required. Fig.] shows a diagram
of the arrangement.

The analogue system is programmed by
connecting its modules using wires
through a patch panel. The microcontroller
(MCU) has access to the control circuits of
the analogue computer through the patch
panel. Programming of the MCU is carried
out in BASIC by means of a BASIC com-
piler resident in the PC (see later).
Communication is through a serial link.

The MCU sends and receives data
through its input and output ports and has
the capability to convert analogue signals
to digital by means of the built in ana-
logue-to-digital converter (ADC).

components, certain mathematical opera-
tions can be performed. These are, addi-
tion (and subtraction), integration, and
multiplication by a constant. Differentia-
tion can also be performed, but is general-
ly avoided due to problems associated with
noise generated by components.
Addition circuit

The diagram in Fig.2 shows the
Addition circuit in which resistors are
connected to the input and feedback
loop of the op.amp to perform input
voltage addition. The output voltage is
given by:

R R R R
V°=_(Wflv‘ +R_;V2 +R§V3 +.R[4V4)
Integrator circuit

With the Integrator circuit (Fig.3), with
capacitor C; in the output voltage is given by:

1 1
V0 =— (ﬁf fVldt + ITZ—C—f szdt +

c Jvas 2o [Va)
L (va+ 1 [v,a
RCed 7RG

Coefficient Multiplier

The Coefficient Multiplier (Fig.4) is
used to multiply a voltage by a constant
number between zero and one. This math-
ematical operation is usually performed
without the use of an op.amp. A poten-
tiometer is connected as shown in Fig.4. At
one extreme of the slider’s travel V_ =V, |
i.e.V; is multiplied by one, whereas at the
other extreme V=0, i.e. V, is multiplied
by zero.

Any intermediate value can be set up by
moving the slider. The dial of the poten-
tiometer can be calibrated to facilitate this.
However, because of the effects of load
resistance, it is usual practice to measure
the potentiometer output after the circuit
has been connected and to ignore the scale
on the dial.

By choosing suitable values for the
input and feedback components, Adders
and Integrators can also be arranged to
apply a multiplication factor to the input
voltages. Fig.5 shows the symbols and the
function of each unit used in the EPE
Hybrid Computer.

The circuits just described form the
fundamental building blocks of an ana-
logue computer. Other specialised cir-
cuits, such as four-quadrant multipliers,
and various non-linear circuits, can be
used to simulate effects such as back-
lash, friction, dead space, absolute
values, etc., although they are not the
subject of this design.

Re

Vi E oVo

R
ve

A3
V3

R4
v4

Fig.2. The Addition circuit.

R

Vi IE —0O VO
A2

v2
Ra

V3
1221

va

Fig.3. The Integrator circuit.

MULTIPLICATION OF A VARIABLE BY A

COEFFICIENT MULTIPLIER POSITIVE CONSTANT COEFFICIENT
)
K
INPUT ouTPUT
SIGN REVERSING, | E. MULTIPLIZATION X
RIYERICER OF AVARIABLE BY -1
=X
INPUTS
Y o S—
e ADDITION OF VARIABLES INCLUDING ¥ (O QUTRUL

MULTIPLICATION BY 1 OR 10

SUMMER INTEGRATOR

SUMMATION OF THE INTEGRALS OF
VARIABLES WITH RESPECT TO TIME

. s— —(XeY+10Z+10W)
INPUTS

X Oy

Y Oed ouTPUT

Z Ot

W et - foxevs102e10W)

Fig.5. Analogue computer units, their function and symbols.
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I,—
—0 —0
VA Vo - -
Fig.4. The Coefficient Multiplier Fig.6. Circuit changes for integrators for the Hold and Reset modes.
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Fig.7. Circuit diagram for the Analogue Amplitier. Ten copies of this circuit are required to be built.

ANALOGUE COMPUTER
CONTROL

Circuits which control the mode of opes-
ation of the analogue computer are neces-
sary The EPE Hybrid Computer can be
operated in three modes. Compute, Hold,
and Reset. In addition, an overload warn-
ing system is included which monitors the
outputs of all amplifiers and gives a warn-
ing when they are about to saturate.

In the Compute mode the computer car-
ries out the solution of the problem. Prior
to this, the computer is placed in the Reset.
or initial conditions mode in which the
variables are allowed to take their initial
values before computation begins. This
mode of operation is also called *“problem
check”. It is sometimes desirable to stop
the computation to take some measure-
ments. This is achieved by placing the
computer into the Hold mode.

In the case of Adders, no change in the
circuits & necessary for mode control.
However, the Integrators have to be modi-
fied as shown in Fig.6.

ANALOGUE AMPLIFIER

The circuit diagram for the Analogue
Amplifier is shown in Fig.7. Ten copies of
this circuit are required.

Many op.amp i.c. types can be used to
make an analogus computer circuit, from
the ubiquitous 741, to advanced auto-
zeroed chopper stabilised op.amps such as
the Microchip TC901. The device selected
for this amplifier is the OPA177 high

Table 1. The position of switches and relays for mode control.

precision  op.amp,
which gives very ] O +18V
good performance at ©1TO 1010 <=
a reasonable cost. g
Resistors R1 10 R4 | 2
are the input resistors . o

and RS, plus capaci- | >

tors Cl and C2, are

-y

, = 7,“.

the feedback compo-
nents. The values
chosen give a multi-

10
€12 TO IC20
plication factor of x1

>
R12
P 1C20 [ |
I 1 2458 1§ 13 04
) ! A A h ~ ' l a !
6 L //

7 IC11

A -
3

and x10, to signals e

cannected to the

respectively notated

A VA2

inputs. 224
Moreover, when

the amplifier operates
as an Integrator. the

Q -15v

programmer can
choose C1 or C2 to be
the feedback capaci-
tor, by connecting leads 1o the appropriate
patch panel sockets. If C2 is selected then
input signals are multiplied by an addition-
al factor of 10. In computer jargon this is
known as an amplifier with a “nose gain™
of 10. This means that input signals con-
nected to resistors R1 or R2 will be multi-
plied by a factor of 10, whereas signals
connected to R3 or R4 will be multiplied
by a factor of 100.

Switches Sla. S1b, S2a and S2b, and
relays RLA and RLB enable the amplifiers
to be operated as Adders or Integrators, and
additionally allow the selection of the three
modes of operation. Relays are used
instead of salid state
switching to provide
the total signal isola-

Adder Integrator tion as required. Table
Switch Compute Hold Reset Compute Hold  Reset | shows the positions
RLA 1 2 2 1 2 2 of these switches and
RLB 1 1 2 1 1 2 relays to achieve
S1a 1 1 1 2 2 2 these conditions.
g; g %%se?\d gg::d Switches S4 and S3
= are used to operate
§2b ST e relays RLA and RLB
800

Fig.8. Overloaa warning circuit, ten are used.

respectively. In the position shown in the
diagram the amplifiers are operating in the
Compute made but if the patch panel sock-
ets are connected to the ATOM I/O
(input/output) pins, then the ATOM has
cantrol and can place the analogue ampli-
fiers in the Hold or Reset modes under
program control.

Transistors TR1 and TR2 are necessary
to amplify the signal, as the 10 relays can
draw a large amount of current Diodes D1
and D2 protect the transistors from the
back e.m.f. created by the collapsing cur-
rent in the coils of the relays as these are
switched OFF.

OTHER SUB-CIRCUITS

Overload warning system

The Overload Warning circuit is shown
in Fig.8 and is built around the 1458 dual
op.amp. Reference voltages of +13V and
—13V are produced across resistor R12 as
set by potenttometers VR11 and VR12, and
applied to the inver:ing inputs of ICI1 to
IC20. The output of each amplifier (IC1 to
IC10) is applied to the non-inverting inputs
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Fig.9. Analogue voltage monitoring
circuits.
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Fig.10. Reference Voltage Cross-
Detection circuit.

of the overload op.amps (IC11 to IC20).
Light emitting diodes (l.e.d.s) D3 and D4
are lit when the amplifier output voltage
exceeds its refererice voltage.

Analogue display

Panel meters ME1 and ME2, as shown
in Fig.9, can be used 1o display the output
of the analogue amplifiers. Potentiometers
VRI13 and VR!4 provide sensitivity con-
trol. These units are useful when the pro-
grammer wishes to monitor an output with-
out going to the trouble of transferring the
results to the PC

Reference voltage cross detection

The Reference Voltage Cross-Detection
circuit in Fig.1Q also uses the 1458 dual
op.amp. It can be used to produce a control
signal when a voltage crosses a predefined
value.

R13 315
k6

]
2

Fig.11. Audio circuit.

Fig.12. Coefficierd Multiplier. Eight are
used.

To give an example, assume that the
computer has been programmed to simu-
late the landing of an aircraft. As the air-
craft descends, the computer is unaware
that the height cannot take a negative value
and will continue the flight below ground!

To avoid this, a reference voltage of zero
can be applied to the detection circuit to
produce a signal when the value of zero is
crossed. This signal can be passed to the
microcontroller to take the appropriate
action when this happens, e.g. to stop the
computation.

Resistors R16 and R17 limit the current
which will flow into the I/O pins of the
ATOM.

Audio circuit

The Audio circuit, shown in Fig.11, has
been included to allow the ATOM to pro-
duce audible warning sounds if required.
The BASIC commands available allow the
programmer to write code to play more
complex sounds, and even music.

Coefficient multiplier

The Coefficient Multiplier is simply a
single potentiometer, VR15, as shown in
Fig.12. Eight copies of this circuit are
required.

MICROCONTROLLER
CIRCUIT

The circuit diagram for the Basic Micro
ATOM microcontroller is shown in Fig.13.
The ATOM has the advantage of being
programmable in BASIC, a simple but
powerful language. Programs can be writ-
ten and loaded into the ATOM at will, and

solution for those who do not want to build
their own power supply.

PRINTED CIRCUIT
BOARDS

To reduce the amount of wiring inside the
box, the double-sided printed circuit boards
(pc.bs), of which there are two, were
designed to accommodate all components,
including the patch panel sockets and the
mode switches. The exceptions are the
Coefficient Multiplier potentiometers and
the two panel meters with their associated
input sockets and sensitivity potentiometers.

The fact that the mode switches are sol-
dered on the p.c.b. and are also connected
to the front panel, means that the p.c.b. lies
about 15mm behind the front panel. The
space between the front panel and the p.c.b.
is just enough to accommodate the compo-
nents with the switches effectively acting
as the main support for the board.

The Imm patch panel sockets used on
the prototype were too short but this was
easily solved by soldering small bare wire
extensions to the sockets before soldering
these on the p.c.b. The component layout
for the main p.c.b. is shown in Fig.14, and
that for the ATOM microcontroller board in
Fig.17 later.

Track layout details for the boards are
not shown separately as their size and dou-
ble-sided requirement make them unsuited
for normal hobbyist manufacture. Full-size
photocopies of the printed circuit board
track master patterns can be supplied to
readers via the Editorial office on request.
Enclose a self-addressed envelope,
stamped to suit four A4 pages.

the last program
loaded remains resi-
dent even if the power SK1 prn) +15V
is removed. 60 SERIAL LINK

As can be observed, O (" 1390 10
the circuit is simple as L
all the complexity is 1 ) 2 56
inside the chip. The i,‘?.g".. 2 Z,(:T vvs”j 2 5= [Fesen]
only connections nec- 34N res B2 i
essary are the /O pins =8 WO voo f——nc

PO 5 % 20

to the patch panel Of=me{Ofemsey Py P15 =10l P15
sockets and the serial sERchage 1022 euleh=iolfi
link connections to P b s ey P13 =Dl 3
socket SK1. A provi- oisPLAY | T a1 ™ P12 (0] P12
N PROVISION | Ofeeee{ O e 4 P11 {cl Py
sion has been made for (SeE TEXT) | Lot o pro R l—5) p10
connecting a liquid ottt vo )51 po
crystal display (l.c.d.) AT re (5] pa
for those who wish to
use one, writing their o 5 é]
own program to do so. AXS AXZ AXY AXO
POWER P

SUPPLY

This design
requires an external
d.c. power supply, with outputs of +15V,
—-15V, +5V and OV. The supplies of +15V
and —15V must be regulated. The +5V sup-
ply does not need to be regulated as the
ATOM microcontroller has an on-board
voltage regulator. This is provided to the
ATOM’s V, pin 24 (with its V4, pin 21
being left unconnected). Power supplies
can be constructed using the appropriate
voltage regulator i.c.s (7815, 7915 and
7805).

For the prototype, an old PC computer
power supply was used. These power sup-
plies give +12V, —12V, +5V and various
other output voltages. The voltage range is
slightly reduced, but it is a convenient
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Fig.13. Connections to the Basic Micro ATOM microcontroller.

The boards are available ready-made
from the EPE PCB Service, codes 375
(Main) and 376 (ATOM).

P.C.B. ASSEMBLY

Solder the components of the main p.c.b.
in the following sequence:

Use double-sided solder pins, suited to
0-8mm holes, to connect the two sides of
the p.c.b. Resistor off-cut wires will be sat-
isfactory as an alternative.

Because alignment is critical, the mode
switches and the l.e.d.s have to be soldered
while being assembled with the front panel
(shown in Fig.15.). Attach the switches to
the front panel. position the l.e.d.s in the
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HYBRID COMPUTER MAIN P.C.B.
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Care must be taken when assembling that the switches, potentiometers, l.e.d.s and sockets align with the front panel holes.
The sockets need to be mounted last, their extension leads going into the holes just visible in the upper part of the above photo.

A socket functions diagram will be given i Part 2.

Approx. Cost
Guidance Only

COMPONENTS

All 0-25W carbon film, 5% except where
marked.

Semiconductors
D1, D2 1N4005 rectifier diode
(2 off)

excl. case

Miscellaneous
RLA, RLB d.p.c.o. relay, p.c.b.
mounting, 5V coil

Fig.16); knobs with skirts marked 1 to 10 (8
off); small knobs (10 off); medium knobs (2
off); 1mm pin-header strips, cut to length
required; connecting wire; solder; etc.

Everyday Practical Electronics, November 2002

Resistors See D3, D4 red |.e.d., 5mm (20 off)
R1,R2, R5 1M 2% @[] P TR1,TR2 BFY51 npn transistor
(30 off) @mju (2 off)
R3, R4, R6, IC1to IC10 OPA177 dual precision
R7,R12 100k 2% TALK op.amp (10 gff)
(41 off) page IC11 to IC21 MC 1458 cual op.amp
R8, R9 82Q (2 off) (11 off) b .
R10, R11  1k3 (20 off) Ic22 Basic Micro ATOM (2o R e I el L
R13, R14 1k (2 off) microcontroller p.c.b. relationship.
R15 5k6 (see text) . .
R16, R17 22k (2 off) correct orientation into the p.c.b. (note that

the polarity of l.e.d. D4 is opposite to that
of Le.d. D3). Carefully press the p.c.b. onto
the switches and then solder as required.

Potentiometers 10 off : . -
VR1 to S1to S4 mgn. d.p.)d.t. toggle switch, gllzn Slllgn =40 LG 1) B 1T BT
VR10 20k (or 22Kk} lin., p.c.b. (22 off) s
mounting, vertical, S5 min. s.p.d.t. toggle switch Remove the p.c,b: from the front papel
rotary (10 off) S6 min. s.p.s.t. push-to-make and solder the remaining components, i.e.
VR11, VR12 22k, min. preset, round switch capacitors. relays, potentiometers and
(2 off} ME1, ME2 +100uA panel meter (2 off) Imm pin-header strip connectors.
VR13, VR14 300k {or 330K) lin., panel LSt piezo buzzer Thoroughly check for defects in compo-
mounting, rotary (2 off) SKi1 9-way D-type female nent positioning and soldering. If every-
VRS U ek LU iy, Uk connector thing is satisfactory, attach the p.c.b. back
rotary (8 o) Printed circuits boards, available from the P
Capacitors EPE PCB Service, codes 375 (Main), 376 Pass the patch panel sockets into the
€1,C5 100n ceramic, Smm pitch  (ATOM); 1mm patch pane! sockets, black (84 front panel holes carefully (and patient-
{11 cff) off); red (88 off}; power supply sockets (see ly!) pushing their rigid wire extiensions
C2, C3,C4 10n ceramic, 5Smm pitch text) {4 off); 0-8Bmm (dia.) solder pins (see through the p.c.b. holes and solder in
(12 off) fext); plastic case with sloped panel, (see position.

Note that it is preferable to use patch
panel sockets which have the securing nut on
top, i.e. on the same side as the switches.
Otherwise, if the nuts are on the oppasite
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side (behind the front panel), then once sol-
dered the p.c.b. will not be able to be
removed from the front panel.

FRONT AND REAR
PANELS

The computer was housed in a box with
a sloping front panel. Fig.15 shows the
design of the front panel with all the

804

locations necessary to drill the holes for the
components.

The general dimensions of the box are
shown in Fig.16, but may vary depending
on the source of the case. Fhe layout of the
rear panel is shown in the photograph. The
four power supply connectors were 4mm
sockets in the prototype, and should be
labelled appropriately. The 9-way D-type

Everyday Practical Electronics, November 2002




Issue No. 15

YOU
CAN NOW

CONTACT US
BY EMAIL'!

The Old Grain Store
Rear Of 62 Rumoridge Street

Totton - Southampton - S040 9DS

Telephone or Fax On
Southampton 023 8066 0700

Email: info@wcnsupplies.fsnet.co.uk

FLAT STYLE 12V DC MOTOR

80173 12V DC
motor, flat style,
3000 RPM, 18
NCM torque,
draws 5 Amps,
reversible, 24
toothed gear.
Ideal for robot
wars, etc.
Dimensions
152mm diameter
x 80mm including
) spindle and gear.
Very good quality mounted on a fixing bracket. Some sort of speed
counting circuitry on rear.

Bargain At Just £19.95

IN-LINE RCD POWERBREAKER

80-175 In line RCD protectad
powerbreaker. Maximum load :
10A @ 250V AC. Reset and test
buttons. IEC plug for mains
input with an IEC socket on a
1m long lead. These usually sell
for around £36.00.

Our Price
Only £5.00

18V AG
TRANSFORMER

80-174 18V AC (off load) transformer
12VA. 57 x 48 x 46mm. Ideal for mode!
railway lighting, etc.

Value At £2.50

GEL TYPE LEAD ACID
BATTERY

e

- ) .

- ,,_/;3, -
:

80-176 12V, 50Ah, gel type lead acid battery. Made
by Dynasty High Rate Series, 200 WPC. Model No.
UPS12-200. 230 x 140 x 225mm. Brand new.
Please note that there is no extra carriage charge
when purchasing this item.

Stunning Value At
Only £25.00

ATURE
LLER

80-157 Time

TEMPER
CONTRO
‘ controller. Operating
8 range -40 degrees C
: : to +99 degrees C. LED

display. Just punch in
the temperature and it
will give an output
that you can use to
switch a relay or sound a buzzer when the unit
reaches a pre-programmed temperature or just use
it 1o display the temperature. Comes complete with
sensor leads. Made by Every Control. 75 x 75 x
32mm. |deal for fridges, freezers, etc.

All This For £7.95

OPENING TIMES: Monday - Friday: 9.00am to 5.00pm - Saturday: 9.00am to 1.00pm . CALLERS WELCOME




60-027 TDK video tape, HS180. 3 hours.
Brand new. £2.00

60-028 TDK D90 audio tape. Brand new.
Good quality audio tapes. £1.00

60-010 Dynamic microphone. Uni-
directional, 600 ohm impedance. 100-
10kHz response, -76dB @ 1500Hz
sensitivity. Length 215mm, head
diameter 52mm. On/off switch, 2.8m
lead with %" mono jack plug. Black
body. £4.50

56-077 Miniaturev speaker. 2%”"
diameter, 22mmdeep. 64ohm. Pack of 2
£1.00

80-155 Watkman style headphones.
Fitted with a 2m leng Isad to a 3.5mm
stereojack plug.£1.50

>y
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38-433 Mini speaker. Possibly far either
headphone or computer use. Measuring
20mm diameter, 3mm thick with a
30mm lead to a 2 pin socket. 28 ohms.
50p Each

%

38-457 PCB mounting omni-directional
electret microphone insert. 10mm
diameter x 7mm high. Pack 01 3 £1.00

38-276 Microphone suitable for
computer and audio use with a 3.5mm
jack plug fitted. £2.25

e -'>
? W AN
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38-422 Headphones with boom
microphone. 2m long tead to 2 x 3.5mm
stereo plugs. Nice, lightweight type.
£5.95

M

80-072 Multimedia stereo headphones
with boom microphone and volume
control. Cord length 1.2m. £4.95

BATTERIES &
ACCESSORIES

MK009 Ni-Cad cell, PCB mounting,
3.6V, 110mAH. Made by Varta. Usually
found in memory back up. 27 x 18 x
15mm thick. £1.00

48-077 ‘AA' size Nickel Metal Hydride
rechargeable battery. 1.2V, 1200mAh
with nipple. Brand new. £1.75 each

38-201 Sub ‘C’ size Ni-cad. 1.6Ah, tag
ended. Ideal for making up banks for
cordless drills, modelling, radio
equipment, etc. 42 x 22.5mm diameter.
£2.00 each

80-134 Universal Ni-Cad battery
charger for charging 1 x PP3 Ni-Cad and
up to 4 x any combination of AAA, AA, C
and D size Ni-Cads. Test function for
battery state and LED charging
indicators. Mains operated. £6.00

56-095 AAA size Ni-Cads, 240mAnh,
1.2V.Pack of 4 £2.00

48-171 C size Ni-Cads, 1600mAh, 1.2V.
Packof2£3.50

48-170 AA size Ni-Cads, 600mAh, 1.2V.
Pack of 4£3.50

[‘rs.
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48-172 PP3 size Ni-Cad, 150mAh, 8.4V.
Pack of 4 £4.50

-' )L ‘.,

38-205 Power Cell Gofd, excellent
quality ‘AAA’ batteries. Extra heavy duty
- plus. You would normally find this
make in your local newsagent at over
£2.00 per card! Card of 4. £1.25

48-057 PP9 battery clip with 100mm
leads to fit either PP1 or PP9 batteries
(willnot fit PP3). Pack Of 4 For £1.00

80-036 ‘D’ size battery holder to hold 4 x
‘D’ size batteries to give 6V. PP3 type
studs for connection. 50p

=X m:;; wall |
3 ,':szﬁn..
\..h 4

48-131 ‘AA’ Ni-Cad battery, 1.2V,
950mAnh. Solder tag at each end. Brand
new.£1.40

=
=
w
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48-137 ‘AAA’ batteries. Made by
Mitsubishi. Pack 0f2 50p

80-085 12V, 17Ah, Yuasa sealed gel
type, lead acid battery. Model No. NP17-
12. Ex-equipment but fully working and
in good condition. 180 x 170 x 75mm.
£11.00

48-158 Varta PCB mounting, nickel
metal hydride, rechargeable battery.
3.6V, 150mAh. Commonly found in
immersion heaters. 26 x 19 x 16mm.
£1.50

70-002 3V, lithium battery. Made by
Panasonic. 2 x ‘C’ size lithium batteries
in a neat pack, heat shrunk together. All
new. 51 x 26 x 53mm. 50p each or pack
of 25 for £8.00
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SEALED LEAD ACID BATTERIES

Brand new! A regular supply
of FIAMM-GS rechargeable,

sealed lead acid batteries.
Madein Italy.

38-248 12V, 7.2Ah. 150 x 95 x
65mm. £15.00

38-249 6V, 12Ah. 150 x 95 x
50mm. £12.50

38-250 6V, 4Ah. 70 x 100 x
45mm. £8.50
38-251 2V, 4Ah. 100 x 45 x
25mm. £7.00

BULK BUYERS
DELIGHT!

80-083 CR2025 lithium, 3V coin
cell. 20mm diamster x 2.5mm
thick. Branded Sony.

Pack Of 25 For £7.50
Pack 0f 100 For £25.00

Our Normal Price Individually
Is £1.00 Each!!!

56-118 Motorola rechargeable battery.
7.5V, 1Ah Ni-Cad. Contains 6 x 4/3A
1.2V cells, 66 x 16mm. Qverall size 155 x
60 x 20mm. Why not split them open
and use the cells. Ex-equipmert but
workers. £2.00

T Ty
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38-467 2V, 1.4Ah rechargeable baitery.
Oblong shape, 95 x 32 x 8mm. Believed
to be lead acid gel type. Weighs just
85gms. Easy to strap together to give
higher voltage or current. £1.50 Each Or
6 For £7.00 (to give 12V)

38-468 2V, 0.6Ah rechargeable battery.
65 x 32 x 6mm. Believed to be lead acid
ge' type. Can strap together to give more
voits or amps. 75p Each Or 6 For £3.50
(giving 12V)

=

-

56-088 Game Boy rechargeable battery
pack. Fits into the rear of the game pack
and saves a fortune in batteries, or splitit
open for 4 x AA Ni-Cads. Brand new.
£2.50

42-544 L ithium button ceh, CR2032. 3V,
20mm diameter x 3.2mm thick. Brand
new (not surplus). £1.00

56-095 AAA rechargeable Ni-Cads.
240mAH. Supplied on cards of 4. Was 4
for £4.00. Now only £2.00

ancEane B
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56-065 AA Ni-Cads, 600mA. Brand new
and carded. Made by Select Power. Pack
of4.£3.50

42-525 AAA batteries, made by Vinnic.
Extraheavy duty. Card of 4 for £1.25

A
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56-123 Cordless telephone
rechargeable NiCad battery. 3 x AA
NiCads with solder tags for connection,
giving a total of 3.6V @ 650mA. Overall
size 48 x43x14mm. £3.08

56-083 Camcorder battery pack.
Rechargeable 6V 1.2Ah Premium Gold
battery, type 603. Fits Canons and

others. Size 90 x 47 x24mm. £12.00

e &

ALKALINE WATCH
BATTERIES

A range of good tLuality alkaline 1.5V

watch batteries.
PartNo Vinic Size EquivalentNo Price
PartNo Dia Height
42-536 L621 6.8mm 2.1mm AG1/G1 50p
42-537 L726 7.9mm 2.6mm AG2/SR726/SR59
396/556/29/RW411 50p
42-538 L736 7.9mm 3.6mm AG3/192 50p
42-539 L754 7.9mm 54mm  AG5/G5/SR48/393
546/15/RW28/48 50p
42-369 L1921 9mm  2.1mm  AG6/SR920/371/
537/30/RW315 50p
42-540 L1121 11.6mm 2.1mm AG8/391A/191
V8GA/1120 50p
42-541 L1131 11.6mm 3.1mm  AG10/LR1130/189
V10GA/RW89/D189 50p
42-542 L1142  11.6mm 4.2mm  AG12/LR43/186
V12GA/RW84/D186 50p
42-543 L1154 11.6mm 54mm  AG13/LR44/157
V13GA/RW82/A76 50p

TURED
CHEREE

WICH TCI83 7% MoOnds

e m—

|
MICd TCR0Y 55V S00mAN

= X
N ?
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RADIO CONTROLLED
RACING PACKS

42-350 Nicad, rechargeable battery
pack. 7.2V, 1600MAh. Made by GP
Turbo Charge witha 2 pin plug fitted
for radio control cars. Only £12.00

42-351 Nicad, rechargeable battery
pack. 9.6V, 600MAh. Made by GP
Turbo Charge with a 2 pin plug fitted
for radio control cars.Only £11.00
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38-272 'AA’ size lithium battery, 3.6V.
Brand new. Wire ended. ideal for
memory back-up. £1.25

e

56-067 CR2016 lithium battery. 3V.
20mm diameter x 1.6mm high. £1.00
each
56-068 CR2025 lithium battery. 3V.
20mm diameter x 2.5mm high. £1.00
each

42-516 Coin cell holder. PCB mounting
for the CR2016, CR2025 and CR2032.
Should fit all 20mm diameter lithium
batteries. 50p each

48-040 Battery tote. A neat strap for 12V,
24Ah, rechargeable batteries to give a
carrying handie for easy portability of
battery. £4.95

38-415 'AA’ size, 3.6V, lithium battery.
Out of date but all reading good
voltages.£1.00 For4

L

38-412 3.6V Ni-Cad battery pack. PCB
mounting. 18mm long x 16mm in
diameter. Ideal for memory back up. 50p
Each

A

38-413 2.4V, PCB mounting Ni-Cad.
12mm diameter x 7mm thick. 50p Each

48-095 Camcorder battery, H602, 6V,
1900mAh. Fits Hitachi, RCA, Minolta,
Pentax, etc. Replaces VMB 61/62, BP
96FL, etc. Size approximately 90 x 46 x
43mm. £10.00 -

48-096 Camcorder battery, H604, 6V,
1800mAh. Self-refresh. Fits Hitachi,
Minolta, RCA, Pentax, etc. Replaces VMB
61/62, BP 96FL, etc. Size approximately
90 x 46 x 52mm. £12.50

48-097 Camcorder battery, H605, 6V,
2400mAh. Fits Hitachi, RCA, Minolta,
Pentax, etc. Replaces VMB 61/62, BP
96FL, etc. Size approximately 90 x 46 x
44mm. £12.50

48-098 Camcorder battery, H607H, 6V,
2400mAh. Fits Hitachi, Minolta, RCA,
Pentax, etc. Replaces VMB 61/62, BP
96FL, etc. With 5 LED indicators to show
charge state. Size approximately 90 x 46 x
48mm. £15.00

48-099 Camcorder battery, H608, 6V,
3200mAh. Fits Hitachi, Minolta, RCA,
Pentax, etc. Replaces VMB 61/62, BP
96FL, etc. Size approximately 90 x 46 x
60mm. £20.00

48-100 Camcorder battery, P481, 4.8V,
1300mAh. Replaces ail 4.8V batteries.
Size approximately 74 x 46 x 20mm.
£10.00

SPECIAL OFFER ON CAMCORDER
RECHARGEABLE BATTERIES!

48-101 Camcorder battery, P603, 6V,
1200mAh. Fits Panasonic, JVC, Chinon,
Olympus, etc. Replaces BP 45, BP 17, etc.
Size approximately 90 x 47 x 25mm.
£10.00

48-102 Camcorder battery, D604, 6V,
1800mAh. Self-refresh and battery state
indicator. Fits Sony, Panasonic, Sharp,
JVC, Ferguson, Minolta, Nikon, Olympus,
etc. Replaces NP 55, NP 66, NP 77, BP
15, BP 17, etc. Size approximately 90 x 47
x52mm. £14.00

48-103 Camcorder battery, D605, 6V,
2400mAh. Fits Panasonic, JVC, Sony,
Ferguson, Minolta, Phillips, Sanyo, Nikon,
Otympus, etc. Replaces NP 55, NP 66, NP
77, BP 15, BP 17, etc. Size approximately
90 x 46 x 43mm. £16.00

48-103A Camcorder battery, DB07H, 6V,
2400mAh. With LED charge indicators.
Fits Panasonic, JVC, Sony, Ferguson,
Minolta, Phillips, Sanyo, Nikon, Ofympus,
etc. Replaces NP 55, NP 66, NP 77, BP
15, BP 17, etc. Size approximately 90 x 46
x48mm. £18.00

48-104 Camcorder battery, D608, 6V,
3200mAh. Fits Panasonic, JVC, Sony,
Ferguson, Minotta, Phillips, Sanyo, Nikon,
Olympus, etc. Replaces NP 55, NP 66, NP
77, BP 15, BP 17, etc. Size approximately

90 x 46 x 58mm. £20.50

48-105 Camcorder battery, C602, 6V,
1800mAh. Fits Canon, Bosch-Bauer,
Sunpak, etc. Replaces BPE 77, BPE 772,
etc. Size approximately 90 x 46 x 42mm.
£12.50

48-106 Camcorder battery, C604, 6V,
1800mAh. Self-refresh and battery state
indicator. Fits Canon, Bosch-Bauer,
Sunpak, etc. Replaces BPE 77, BPE 772,
etc. Size approximately 90 x 46 x 49mm.
£14.00

48-107 Camcorder battery, €605, 6V,
2400mAh. Fits Canon, Bosch-Bauer,
Sunpak, etc. Replaces BPE 77, BPE 772,
etc. Size approximately 90 x 46 x 42mm.
£16.00

48-108 Camcorder battery, C607H, 6V,
2400mAh. With battery indicator. Fits
Canon, Bosch-Bauer, Sunpak, etc.
Replaces BPE 77, BPE 772, efc. Size
approximately 90 x 46 x 46mm. £18.00
48-109 Camcorder battery, S604, 6V,
1800mAh. Self-refresh. Replaces NP 55,
NP 6, NP 77, etc. Size approximately 90 x
46x52mm. £12.50

38-411 Ni-Cad button cell, 1.2V, 280mA.
25mm diameter x 9mm thick. Make up
your own battery packs. £1.00 For 4

Y-

38-403 Pack of 3 'AA’ Ni-Cads, 650mA.
Soldered together with a 2" lead to a 2
pin socket giving them a total of 3.6V,
650mA. You could split them up or join
them together. Only £1.25

38-410 Ni-Cad button cell, 1.2V. 15mm
diameter x 6mm thick. Make up your
own battery packs. £1.00 For 4

38-409 Ni-Cad battery button cell, 1.2V.
12mm diameter x 3mm thick. Make up
your own cells. Not sure of current.
£1.00For4

38-416 Ni-Cad cell, PCB mounting,
3.6V, 110mAH. Made by Varta. Usually
found in memory back up. 27 x 18mm x
15mm thick. £1.00

48-256 L1028 size, 23A, 12V alkaline
battery. Widely used in car key fobs.
28mm long x 10mm diameter. £1.00

70-079 4 x ‘AA’ battery holder with
140mm long lead. Good quality. 105 x
28mm. Pack Of 5 For £1.00

70-080 4 x ‘AA’ battery holder with
140mm long lead. Good quality. 62 x
58mm. Pack Of 5 For£1.00

Don’t Delay - Phone
Or Fax Your

Order Today!
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38-405 3 x Ni-Cad button cells, 1.2V
each giving 3.6V @ 350mA, with a 2"
lead to a 2 pin socket. 50 x 50mm at
widest point. Each cell measures 25mm
in diameter and 10mm thick. £1.00
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56-004 11mm diameter, black, heat
shrink sleeving. Temperature rating
105C. Voltage ratmg 600V. 1m length
£1.00

70-054 Heavy duty speaker cable,

42/0.2 in white. 45p Metre

70-055 Heavy duty speaker cable,
79/0.2in white. 60p Metre

70-056 Audio cable. Twin overall
screened with grey outer cover. 7/0.15,
3mm diameter. 24p Netre

S

80-034 Cable, 8 care screened. Each
core is 7 strand @ 0.2mm. Overall
diameter 6mm. 10m Hank Far £2.00

CAPACITORS

38-288 Tubular, wire ended, 4.7Mfd,
250V DC capacitors. 25mm long x

15mm diameter with 35mm long leads.
Pack of6£1.00

4
17'
70-047 15Mfd, 660V AC, motor start

type capacitor. 145mm long x 65mm
diameter. £3.50

CHARGERS

80-046 Camcorder battery charger with
re-conditioner and tester ali in one. Fits
most 4.8V, 6V and 9.6V camcorder
batteries. Comes complete with a cigar
lighter lead to run from your car and a
14V. 1.4A DC mains adaptor to run from
the mains. £16.95

56-084 TX400 turbo discharger for
camcorder batteries. Designed for 6V
batteries. Compatible with the following
batteries: Sony EBS5S5, NPS5, NP77,
NPAS55, NP77H; Canon BPE77, BP722,
BPE77K, BPE718; Ricoh DRP2, NP55,
NP77, NP99; JVC BNV14U, BNV22UL;
Panasonic PVBP15, PVBP17; Hitachi
VMBP82, VMBP83. All new and carded
with LED indication for full and empty
Case size 100 x 70 x 30mm. £5.00

@.
‘&

48-041 6V lead acid gel type, automatic
charger. 500mA maximum. Double
insulated. Ideai for charging up to 12Ah,
6V batteries. £9.95

5=

48-114 Automatic charger for 2V, 6V
and 12V sealed lead acid batteries.
8.3VA. Can leave gel type batteries on
indefinitely. Charge and polarity
indicators. Rying lead with mains plug
one end and flying lead to crocodile clips
the other. £16.95

56-010 Polyester capacitor mix.
Between 63V DC and 250V AC, from as
low as a few Pfto a few Mfd caps. Some
mini polyester, Mullard, XY and block
types. Good mix. At least 20 different
values. Pack of 30 £1.00

®

56-154 KBPC104 bridge rectifier. 400V,
2Amp. 50p each

|

56-037 100 mixed ceramic capacitor
pack. 20 different values, all marked.
Usually around 5 of each - all about 50V
DC. Pack of 100 £1.50

L 2

56-021 Tantalum bead capacitor pack.
Ranging from as low as 0.22Mfd up to
100Mfd. Lowest voltage 6.3V, highest
35V. Top quality capacitors all marked.
Atleast 10 different. Pack of 40 £3.00

-

L

42-532 Mixed electrolytic capacitors.
From a few Mfd up to 4700Mfd.
Minimum voltage 10V, maximum
voltage 63V. Some radial and axial. All
brand new with at least 15 different
types. Pack of 40 for £2.00

. e
~
\r = -

56-033 Flame proof resistor pack. Pot
luck I'm afraid - mostly 4W and 7W, but

there are always at least one higher.
Packof8£1.00

rndo
¥ B
e = &

e

&

42-530 Carbon film resistor pack. %
watt or better. mostly consists of %W
5% but there are some 1W as well.
Mostly on bandoliers of 5 for easy
sorting. Values range from a few ohms
to the higher 100k ohms. Guaranteed to
be at least 35 different values. Pack of
200 for £3.00

\

48-049 QA47 diode, germanium. Small
signal diode. Pack 0f 5 For £1.00

charged.

38-253 6V, 500mA. £12.95
38-254 2V, 500mA. £12.95

BATTERY CHARGERS

A range of fully automatic battery chargers.
Plug in the wall type, made by Power Tech.
LED indicator to show the battery is being
charged and flashes when the battery is fully

38-252 12V, 350mA. £12.95

ot
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56-042 W, 5% resistor pack. 40
different values, 10 of each all on
bandaleres. So, no sorting needed. All
standard resistor colour coded. Values
from a few ohms to a few meg ohms.
Pack of 400 £3.00

EA)
42-397 IN4001 rectifier diodes. Rated at

1 Amp, 50V with preformed leads for
fitting ona PCB. Pack of 50 £1.00

38-462 Astec UHF modulator with
intercarrier sound. UM 1662. Brand new
and data sheet supplied. Size 70 x 35 x
22mm. £6.00

56-074 Miniature ultrasonic
transducers. A pair of high sensitivity,
ultrasonic transducers for sending and
receiving ultrasonic sound through the
air. Body size of both receiver and
transmitter 10 x 7mm. Pin spacing 6mm

apart. £2.50
,, pe | ’b
~ \‘\“

56-073 Ultrasonic transducers. A pair of
high sensitivity, ultrasonic transducers
for sending and receiving ultrasonic
sound through the air. Body size of both
receiver and transmitter 16 x 12mm. Pin
spacing 10mm apart. £2.50

48-112 Pack of 50, 2W carbon fim
resistors, 220R. £2.00

BATTERIES

48-197 Watch battery, L926,
equivalent to AG7/SR926/SR57/399
/543/35/RW413. 9mm diameter x
2.6mm thick. £1.75

48-190 3V lithium battery, CR1220.
12mm diameter x 2mm thick.
£1.00

COMPUTER
ACCESSORIES

38-247 486 CPU heatsink with clip. 45 x
45x10mm. 50p each

\\-

.\., \\
\ 5

56-140 Power supply adaptor cable
assembly. 1 x 4 way small plug to plug
into a switch mode PSU to 2 x 4 way
plugs, to use more than 1 ster off your
PSUinside your computer. £1.00

I//%
o ﬂ 4
4
1 NNy
42-363 PS/2 keyboard extension lead.
Mini 6 pin DIN plug to socket. Coil type
which stretchesto 1.8m. Grey. £2.50

42-365 Keyboard extension lead. 5 pin
DIN plug to socket. Coil type which
extendsto 1.8m. Grey. £2.00

100 of the same type.

CARBON FILM RESISTORS

YaW, 5% carbon film resistors suppled individually or in packs of

(10 12 [ 15 [ 18 [22 | 27

33 (39 [ 47 [ 56 | 68 | 82 |

| 100 | 1201150 180 | 220 | 270

330 | 390 | 470 | 560 | 680 | 820

3Kk3 | 3k9 | 4k7 | 5k6 | 6k8 | 8k |

Tk | 1k2 | 1k5 | 1k8 2k2 | 2k7
[ 10k | 12k'15kt18k 22k | 27k

33k | 39k | 47k | 56k | 68k | 82k

330k {390k L70k 560k | 680k | 820k |

100k 1120k | 150k 180k 220k | 270k
10m1 T T

0nly 2p Each or £1.00 For 100 0f Same Value

70-083 Lotus Smartsuite Traveller
Bundle, 96 edition. English OEM.
Consists of 1 x manual, 1 x “Linkword
Language Course” CD, 1 x “Lotus” CD, 1
x “Route 66” CD and 1 x 3%" disk. “Your
Companion” includes a London
Underground Map. £7.50

56-138 SCS!I internal cable. 1 x 50 way
IDC socket at each end mounted on grey
ribbon cable. 16Cmm long. £1.00

’;9 - ;‘)

R
"o et
; ;;,,/
3
38-215 PS2 adaptor. 9 way, ‘D’ socket to
a6 pin mini ‘D’ socket. £1.25

42-362 VGA/SVGA monitor switch
cable. 15 way, higk density plug to plug
lead. Grey, 1.4miong. £4.00

(//‘D§\\

o
g

56-114 Lead, 25 way D type plugtoa 9
way D type socket. 2mlong.£1.75

56-061 Printer lead. 25 way ‘D’ plug to
36 way Centronics plug. 1.75m long.
£3.50

ViR

42-366 VGA/SVGA monitor extension
lead. 1.5m long, grey. 15 way, high
density ‘D’ type plug to socket. £4.50

MK060 Sponge mouse mats, 125 x
250mm. Nothing fancy - just a pack of 2
different colours. Was £1.50. Now 75p

¥

42-364 Power splitter cable. 2 x 4 pin
power plugs to 1 x 4 pin power socket.
£2.75

80-043 Computer ‘Quick Data’ drive.
Stores data while you work. For use on
the Commeodore VIC20 and 64 and
comes with one cartridge. Loads of
spares inside - 74TTL, transistors,
resistors, etc. Size 150 x 115 x 50mm.
£2.95

M
MK061 Computer printer stand.
Universal - fits most makes of printers,
large or small. Has sponge covered tops
and feet. £1.50

80-049 2 way printer switch with
Centronics connections and a neat, easy
to operate rotary switch. £7.95

80-050 4 way data switch with 5
Centronics connectors on the rear for
switching up to 4 printers. Nice rotary
switch for easy selection. £7.95
80-051-4 way printer switching box with
5x25 way ‘D’ sockets on the rear with a
neat rotary switch to select up to 4
printers with. £7.95

80-041 5m long printer lead. 25 way ‘D’
plug to 36 way Centronics. Grey. £2.95
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80-042 Switch mode PSU (ATX type) for
computers. Mains input to DC output.
+5V @ 32A,43.3V@ 25A, +12V @ 8.5A,
-5V @ 0.4A, -12V @ 0.7A, +5V (aux) @
0.75A, maximum 330W. Made by AC
Bel, Part No. API7506. Case size 150 x
145x 105mm. Fan cooled. £12.95

. =,

4

Py

48-139 10m modem lead. Normal
telephone plug to a J45 modem plug.
£1.50

48-11826 way IDC socket to 26 way IDC
socket lead. 350mm long ribbon cable
type.£1.00

48-130 25 way ‘D’ plug to plug, lap link
cable. 2 metres long. Made by Excel.
£2.00

.\.‘

80-073 Printer lead, 5m long. 25 way ‘D’
plug to 36 way Centronics. Wired for
both way use. Made by Excel. £3.95

Sy

48-155 Universal CD ROM audio cable
for internal connection. 4 pin, single in-
line socket at each end. 600mm long.
50p

80-104 Ribbon cable lead, 450mm long
with 3 x 40 way IDC sockets for use with
hard crives and CD ROM's. Also
included is a 4 pin in-line socket to a 4
pin in-line socket iead for internal CD
ROM audio connection. £2.00

e

80-105 Some form of AT to ATX adaptor.
1 x 20 way ATX style connector to 6 way
connectors and 1 x 3 way single in-line
conpector. £1.00

»
48-156 Jumger links for bridging
options on computer disk drives, and
motherboards. Consists of

approximately 20 0.1” pitch miniature
pinjumpers. £1.00

P Al

.

/

80-102 IDE hard disk drive cable with 3x
40 way IDC sockets so you can have two
hard drives running off the same
motherboard. 580mm long. £1.50

‘\_\xs

80-103 Floppy disk drive cable to enable
the use of up to 2 floppy disk drives. Has
3 x 34 way IDC sockets and 2 x 34 way
card edge connectors mounted on a
650mm long ribbon cable. £1.50

80-074 10m printer lead. 25 way ‘D’ plug
to a 36 way Centronics. Wired so it may
be used both ways. Made by Excel.
£4.95
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48-153 9 way ‘D’ type plug to a 10 way
IDC socket. Ribbon cable type 300mm
long.£1.00

&
«

80-101 PS2 adaptor, 1 x 6 pin mini DIN
PS2 plug to 1 x 6 pin mini DIN PS2
socket and 1 x 5 pin DIN AT socket.
£2.00

CONNECTORS

38-238 Gender changer. 15 way, high
density plug at both ends. Designed to
change a socket toa plug. £2.00

4

38-237 15 way, high density, ‘D’ socket.
Gold plated with solder bucket. £1.00

K 4

56-100 Chassis mounting IEC plug with
two screw hole fixing and 6.3mm
connection tabs. Made by Bulgin, part
number P580. Rated at 6Amps, 250V
AC.50p each

—

42-588 Blue crocodile clip. Designed to
fit on a 4mm banana plug. Neat, press
button to open jaw facility. Jaw size
15mm x 4mm. Overall length 54mm.
Pack of 51or£1.00

42-589 Yellow crocodile clip. Designed
tofiton a 4mm banana plug. Neat, press
button to open jaw facility. Jaw size
15mm x 4mm. Overall length 54mm.
Packof 5for£1.00

38-243 25 way, ‘D’ socket. PCB
mounting, right angle. Pack of 10 for
£1.00

?)
/e /

38-244 36 way, centronics plug. Chassis
mounting. Pack of 10 for £1.00

-~

38-241 40 way, IDC socket for ribbon
cable use. Pack of 10 for1.00

S

38-239 20 way, card edge socket. IDC
type for ribbon cable. Pack of 10 for 1.00

o

38-242 26 way, IDC plug. PCB
mounting. Pack of 10 for 1.00

38-240 6 way, J45, modem style socket.
Chassis mounting. Designed to mount
inabox. Packof 10for1.00

v

38-245 Calculator style mains chassis
plug. 2 way with builtin switch to switch
off the battery power. Rated at 6 Amps.
Pack of 10 for1.00




56-008 5 pin XLR plug, in line. Al metal
construction. Solder bracket terminals
and strain relief clamp. £1.00

56-027 5 pin DIN plug, 180 degree, in
line. Pack 0f4 £1.00

42-584 Two pin DIN speaker plug.
Solder type with grey plastic cover. Pack
of8for1.00

56-036 4" stereo jack plug. Plastic
body. Pack 0f2£1.00

o %
O\

38-233 BNC bulk head socket. Single
hole fixing. Crimp type. Made by Radiall,
part number R141306000. 50p each

- [ P
cl

Fia

56-157 9 way ‘D' type plug. Solder
buckettype. 35p each

56-158 9 way ‘D’ type socket. Solder
buckettype. 35p each

56-159 9 way ‘D’ type plastic cover. 40p
each

56-160 15 way ‘D' type plug. Solder
bucket type. 45p each

56-161 15 way ‘D’ type socket. Solder
bucket type. 45p each

56-162 15 way ‘D’ type plastic cover.
50p each

56-163 25 way ‘D' type plug. Solder
bucket type. 60p each

56-164 25 way ‘D’ type socket. Solder
bucket type. 60p each

56-165 25 way ‘D’ type cover. Plastic.
65p each

FERRITE ROD

48-259 Ferrite rod with 1 x tuning coil.
140mm long x 10mm diameter. £1.75

42-518 Scart socket, 21 pin, right angle
PCB mounting. Pack of 4 £1.00

42-376 5 Amp, 12 way terminal block.
50p

-t o,

56-029 Fork type crimp connectors to
fita 3mm diameter bolt. Blue. Pack of 20
£1.00

56-149 Fork and ring crimp connectors
pack. Consists of 5 x 5mm blue fork, 5 x
5mm yellow fork, 5 x 5mm red fork, 5 x
5mm blue ring, 5 x 5mm yellow ring and
5x5mmredring. Pack of 30.£1.00

56-103 Crimp connectors. Pack of 8 x
6.3mm red receptacles and 8 x 6.3mm
red blades. 16intotal. £1.00

56-104 Crimp connectors. 8 x 4mm red
male bullet type and 8 x 4mm red female
bullettype. 16 in total. £1.00

38-236 Gold plated SMC single hole
fixing plug. 50p each

.

56-115 Crimp connector, pin type. Red,
Y insulated. Pin size 1.9 x 12mm. Pack
0f20£1.00

~

56-117 In-line 2.5mm mono socket.
Plastic body type. Pack of 5£1.00

42-505 Skeleton car aerial plug. Pack of
5£1.00

42-506 Chassis mounting car aerial
socket. Hole fixing 20mm to fit a 10mm
diameter hole. Pack of 5£1.00

42-398 2.1mm power socket. Short
reach, in-line solder type. Pack of 5
£1.00

42-512 XLR chassis mounting plugs,
made by Neutrik. Ex-equipment but in
excellent condition. A cap and ferrite
bead is soldered on the back of the
connector. 50p each

42-504 8 way, low profile socket. PCB
mounting, right angle data socket.
These usually seli for around £2.00. Our
price 3for£1.00

-

)

70-085 Metal bracket holding two 4 way
"D’ cell holders. Designed to fitin a radio.
Easy disassembied to give 2 separate
battery holders.£1.75

56-166 Blue Scotch locks. A snap lock
type connector for afastand easy way of
joining cable. Ideal for car radio
equipment. Pack of 10.£1.00

T
| g
N,
60-053 4 way mains extension block
with 2 metres of cable and a 13 Amp
mains plug. Red neon on block. Was
£4.50. Now Only £3.95

38-441 Adaptor, scart plug to 6 pin DIN
socket. Switch for INor OUT. £1.00

38-442 Scart plug to 6 pin DIN socket
adaptor. Wired for IN. 80p

38-443 Scart plug to 6 pin DIN socket
adaptor. Wired for OUT. 80p

38-444 Chassis mounting, 1.3mm
power plug. Single hole fixing to fit hole
diameter 8mm. Pack 0f3 For£1.00

38-438 Adaptor, TNC plug one end to
UNC.£1.00

38-286 4mm banana plug adaptor. One
socket to two plugs. £1.00
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38-295 PCB mounting terminal blocks.

5mm pitch, 2 way. 10 x 14 x 7.5mm.
£1.00For5

Y
el
N or?

38-296 PCB mounting terminal biock.
5mm pitch, 8 way. 40 x 14 x 7.5mm.
£1.00For3

38-459 TV coax plug to plug adaptor.
Pack 0f3£1.00

48-065 2 pin DIN piug (flat and round
pins). The old style speaker plug with a
neat grey clip style cover. Pack Of 8 For
£1.00

48-138 Coax splitter. 1 x socket to 2 x
plugs. £1.00

48-119 Straight pin header plug. Double
row type. Two rows of 30 giving 60 in
total. Snap them off to whatever length
you require. 75mm long, 2mm pitch.
Fits into standard 0.1 Vero board. 50p
Each

e

i

48-122 BNC olug, 75 ohm. Crimp type.
Made by Suhner. 75p

48-124 1P44 plug. 3 pin, 100V-130V @
32A. 57mm diameter x 135mm fong.
Made in England by Lewden, type PM32.
£1.50

@

48-128 Scart plug to a 2 way scart
socket adaptor. 400mm long cable to
give a2 into 1 splitter. Can be used either
way round. All pins connected. £5.95

o

48-129 Scart plug to a 5 scart socket
block type adaptor. Run five units of one.
400mm long lead. £11.00

42-528 Enclosure. Miniature tin box
designed to solder the lid on so you can’t
getin to the interior. Dimensions 60 x 40
x6mm. 50p each or pack of 10 for £2.00

60-023 Metal enclosure. Brand new. 4 x
rubber feet. Various holes and sfots at
rear for connectors and holes for
ventilation on sides. Nice quality. 310 x
225x68mm. £6.00

60-078 ABS, “U” shaped instrument
case. Black. Made by Teko, part number
WALL 3. 153 x85x 57mm. £2.00
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70-018 White ABS box with 4 fixing
screws for the lid included. 150 x 80 x
50mm.£1.50

70-007 ABS, ‘U’ style, fit together
project box. Made by Teko. 153 x 85 x
57mm. £1.50

70-019 Black ABS enclosure with mains
plug on the side. Designed for you to
build your own PSU. Exterior
dimensions 43x 75 x43mm. £1.00

60-009 Piastic storage, hobby box.
Hinged, clear lid with fastening clips and
neat carrying handle. 240 x 170 x
45mm. £1.50

48-163 White ABS enclosure. Made by
Teko, Model No. SR23. 4 hole screw
fixing. 76 x 64 x41mm. £1.25

48-165 Black ABS enclosure with PP3
battery holder. Single hole screw fixing. 100
x 60 x 30mm. Made by Teko, Model No.
10012. £1.00

70-067 19" rack case with ears. Ex-
equipment but ib very good condition.
The sides are drilled for ventilation and
the rear has holes punched for “D” type
connectors. The front panel is a bit
sticky where a keypad was removed by
the supplier. 4 round rubber feet are also
mounted on the base. These retail for
over £60.00. Our price £12.00

48-169 ABS plastic, neat oval shaped
black box. 100x 50 x 24mm. 75p

48-166 Miniature key fob case. 45 x 35 x
14mm. Black ABS. One switch type. 75p

48-167 Key fob case. Three button type.
Black ABS. 60x 36 x 16mm. 75p

48-168 ABS key fob case. One button
type with one hole for LED. 57 x 36 x
16mm. 75p

%

80-108 White ABS mains power supply
case with plastic earth pin. External case
dimensions 75x 46 x50mm. £1.00
80-109 Black ABS mains PSU case with
plastic earth pin. External case
dimensions 75x 46 x50mm. £1.00




80-107 Metal screening box with clip on
bottom and top lid. 225 x 105 x 52mm.
This would normally retail for around
£10.00! £3.00

80-111 Hand held, clip together style
box with 4 squares punched for
switches. 105mm long x 64mm wide x
18mm (height 1) and 25mm (height 2).
Has a neat slide off back so you can fita
PP3 battery. £1.00

o
<5
.,‘?-"

80-112 Remote control style enclosure.
Made by Teko, Model No. SQ2. 175 x 61
x 24mm. Grey/creamy colour. Battery
compartment to house a PP3 battery.
£1.25

80-119 Sloping, black ABS box witha 12
digit keypad mounted on top. Made by
Teko, Model No. 550SM. 144 x 85 x
30mm (highest point) and 20mm
(lowest point). 4 hole screw fixing.
£1.75

80-110 Desk top clock style, empty
enclosure. White ABS. Interior
dimensions 124 x 47 x 67mm deep. No
front plate. £1.00

80-113 Sioping front, black ABS
enclosure. Made by Teko. 144 x 84 x
55mm (top height) and 45mm (bottom
height). 4 screw holes for fixing. £1.50

-~

80-126 EMC shielded case. Two tone
grey/cream. Includes fixing screws and
feet. 230 x 180 x 44mm. These would
normally cost £32.00 each. Qur Price
£9.00

2

80-114 Black ABS instrument case with
aluminium front and back. Made by
Hammond Manufacturing. 133 x 133 x
51mm. 2 screw holefixings. £3.00

80-117 Instrument case, grey ABS with
aluminium front and back panel. Vents
for air circulation. Made by Teko, Model
No.KL11.178x 128 x 36mm. £3.00

80-115 Creamy white ABS box. "Clipper’
hand held style with PP3 battery
compartment. Made by West Hyde. 105
x 60 x 21mm. These normally seli for
around £4.50. Our Price Just £1.00

80-124 EMC shielded, black metal box.
Includes screws and feet. 295 x 258 x
43mm. These would normally cost
£42.00 each. QurPrice £11.00

80-125 EMC shieided, two tone
grey/cream metal box. Includes screws
and feet. 295 x 258 x 43mm. These
would normally cost £42.00 each. Qur
Price £11.00

4

80-135 Flat pack fan, 12V DC. Made by ]
Papst. Air flows around the blades and /
out the side to produce a strong air flow. '
Excellent for cooling down in crowded .
enclosures. 121 x 121 x 37mm. Ex-
equipment but in full working order and
excellent condition. These are normally

over £25.00 new. Qur price just £5.50

80-123 Instrument case, black, made by
Teko, Model No. 765. 268 x 220 x
63mm. Plastic. Front and back plate.
Easy for drilling. £8.00

4

80-127 EMC shielded case. Black.
Includes fixing screws and feet. 230 x
180 x 44mm. These would normally
cost£32.00 each. Our Price £9.00

%

60-007 0.24A, 12V DC fan. 120 x 120 x
38mm. Plastic. Brand new. £4.00

56-006 Brand new 12V DC fan. 80x 80 x
25mm with 10" red and black lead.
£2.95

80-128 EMC shieided metal case.
Includes fixing screws and feet. 200 x
130 x43mm. These would normally cost
£26.00 each. Only 5 of these in stock,
mixed colours. Our Price £7.50

38-466 50 x 50mm, 12V DC fan. 10mm
thick with 7 blades and 180mm long
lead. Made by Delta Electronics. £2.00

80-129 EMC shielded metal case. Black.
Includes fixing screws and feet. 160 x
132 x 44mm. These would normally cost
around £20.00 each. Our Price £6.00

B

80-130 As above but two tone
grey/white. These would normally cost
around £20.00 each. Qur Price £6.00

48-126 40 x 40 x 19mm fan. 5V DC.
Made by Sunon. £2.00 Each

FINISHED GOODS

MKO089 Game Boy carrying case with
magnifier lens and light supplied inside.
Complete with carrying strap. Suitable
for old black and white Game Boy. £6.95

70-059 24V DC, 5W, Papst cooling fan
supplied complete with 1 x fan grille.
120x120x 33mm. £4.00
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70-072 2 way TV amplifier. Alkcustomer
returns but sometimes they do work
with a TV amplifier. Sometimes it
amplifies the interference and
customers thought they were duff and
returned them. We purchased two big
boxes from our wholesaler and are
offering them for just £1.50 Each

70-057 Yaesu FF5, LF filter. Designed to
reject signals above 500KHz. Consists of
a 3 way slide switch and a neat 3 way
terminal block. 80 x 55 x 35mm. £1.50

60-052 Telephone answering machine.
Made by Phonewise, Model 901.
Compiete with PSU and lead. Touch tone
remote access and one touch message
play back. Micro cassette type
(included). BT approved. Brand new and
boxed. £12.95

70-048 Map by the RSGB, IARU Locator
of Western Europe. Designed to pin on
the wall. Scale 1:2,000,000. Indicates
the VHF and UHF stations. Measures
1250 x930mm. £1.50

38-473 Parallel prirter port transmitter
(not much use without the receiver so
sold for spares value only). A neat
gender changer style case with a 25 way
plug one end and a 4 way RJ45 socket
the other. Inside is a PCB with an LED,
transistor 2N3904, capacitors,
resistors, diodes, 4021 and a 20 pin IC
believed to be some sort of transmitter
but no part number raarked on it. SMC
Part No.LU 7000 TX. £1.50

80-000 Mobile phone case. Leather with
beit clip. Designed for a Philips Giga.
58mm wide x 160mm long x 25mm
deep - does stretch abit. £1.00

80-001 Mobile phene case. Leather with
belt clip. Designed for a Panasonic
G520. 54mm wide x 150mm long x
22mm deep - does stretch a bit. £1.00

80-002 Mobile phone case. Leather with
belt clip and carrying wrist strap.
Designed for a LCNK518 phone. 46mm
wide x 140mm long x 16mm deep - does
stretch a bit. This is our most popular
selling case. £1.00

38-279 Single channel timer. Yearly
programmable. DIN rail and wall
mounting. 16A, 250V. 99 memory
locations. Auto summer time adjustment.
intemal Ni-Cad battery. Manual override
facility. Date priority switching, a special
program can be inserted for any day of the
year which will override the noma'
program. All instructions included. £20.00
38-280 As above but 2 channel timer.
£25.00

MOBILE PHONE CASES

Bulk Buyers Delight

Yes, we've just purchased a massive job lot of mobile phone cases. You
could sell them at your local car boot sale, market, shop, etc. All of them
are made from leather and include a mixture of various styles and sizes.
Most have belt clips and wrist straps.

MOB1 Pack Of 25 £12.50
MOB2 Pack Of 100 £25.00
MOB3 Pack Of 500 £100.00
MOB4 Pack Of 1000 £165.00

Higher quantity discounts available on request

70-098 Mobile phone car charger lead.
Cigar lighter plug one end to a mini
power connector. Coiled lead stretches

out to 1.5m. Designed for an SI-S1C
phone. £1.00

&

38-463 Auto antenna booster for car
radio. MW/VHF/SW/LW bands. Works
off 12V DC. Just connect between your
car aerial and radio to improve your
reception. £3.00

70-098 Mobile phone car charger lead.
Cigar lighter plug one end to a multi-way
connector the other. Designed for a
Mitsubushi MT20 phone. Stretches out
to 1.5m.£1.00

s

70-090 Magnetic base with 18 feet of
RG58 cable to bare end. Very powerful
magnet with a 12mm diameter threaded
stud at the top.£5.00

ESPECIALLY FOR THE YOUNG SCIENTIST

Solar System Set
70-063 Contains
everything you need to

make, paint and
display your very own
Solar System.
Includes a 64 page
Solar System science
book and a poster of

Chemistry Set 100

the Sun. £27.00

70-062 100 amazing experiments. Set contains 12 chemicals, litmus paper, goggles, test
tube brush, tongs, spirit burner, pipette, filter papers, spatula, watch glass, 4 x test tubes,
test tube rack, equipment rack, funnel, glass tube, rubber tube, 2 x drilled corks, flask and
12 x chemical tubes with stoppers. Easy to follow instruction manual. Suitable for ages 10
toadult. £24.00
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38-496 Nice quality lead with
microphone and ear piece attached.
Designed for hands-free on older style
mobile phones. Nice tie clip style. 1m
long.£1.00

80-022 Supercast casting resin.
Contains 500g pre-coloured resin
(ivory), 5009 filler, 10ml
catalyst/hardener and instructions. 1kg
pack.£15.95

(Only 4 available - phone before
ordering)

80-023 As above butin black. £15.95
(Only 1 available - phone before

ordering)
".I“!MJ!”
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48-001 Supercast “Antique” colour
coating. 60ml bottle. Ideal for the Chess
Sets to give an aged look. £2.99

48-002 Supercast “ivory” colour
coating. 60mi bottle. For after effects on
the Supercast products. £2.99

48-003 Supercast “Plaster Sealer”.
Apply to your plaster of Paris or stone
cast to reduce the porosity of the model
and provide a sealed surface. 60mi
bottle. £2.99

80-048 30-in-1, yes, 30 great projects to
build all on one board. Solderless
connections so you can build the
projects again and again. Good to get
the youngsters interested. Projects
include timer, radio, burglar alarm, rain
detectorand many more. £21.95

48-135 Remote control for NTL internet
service. Got to be good for something?
Loads of push buttons. Size 180 x 55 x
25mm. £1.00

80-047 Hyper Peppy Il robot Kkit.
Soldering and mechanical assembly
required. Yes, build it from scratch! Alot
to learn in this fantastic kit which aiso
provides hours of fun. Works from 2 x
AA Dbatteries (not included). Sound
sensor so when you clap your hands it
retreats and changes direction. £24.95

80-028 Snapfast Stammers “Street
Heat”. 16 pieces, pre-decorated body
with soft vinyl tyres on rolling wheels.
Easytoassemble - snap together. £9.99

80-029 Snapfast Slammers “Rod
Rageous”. 1:25 scale, snap together
model with pre-decorated body and soft
vinyl tyres on rolling wheels. Easy snap
together model kit. £9.99

80-075 GPS200 Map. Older style GPS
unit with glass, TV type tube as display.
Overall size 230mm wide x T40mm high
x 220mm deep. Boat type works off 12V
DC. These have been returned to the
manufacturers and are faulty, hence the
price. £25.00

HARDWARE

42-385 Machine screws. Slotted cheese
head, M3.5 x 25mm long, steel, zinc
plated. We have approximately 125,000
of these and are offering 2 types of
packs. Pack of 1000 for £5.00 or pack of
100for £1.00

56-056 Black insulation tape. 11mm
wide, 20m rofl. 40p

38-228 OBA boit, 27mm long. Steel,
zinc plated. Cheese head, slot type. Pack
of 50 for £1.00

Y

42-517 Hex threaded stand off. M2.5
bolt on one end and a M2.5 threaded
hole the other. 35mm long, metal brass
took. Packof12£1.00

4

48-067 Nice little heatsink. Ideal for
T0220 or TOP3 cases. 60 x 30 x 15mm.
50p

48-084 Heatsink with sticky back pad for
computer chips.45x45x 9mm. 50p

70-022 Larger sized nut and bolt mix. A
massive job lot that came in all sorts.
2kg for £3.00

POLYTHENE
BAGS

42-323 Self seal polythene
bags, 110 x 110mm. Pack of
100 for £1.50

42-308 Assorted cup hooks set
contained in a clear plastic storage box.
£1.25

42-307 Picture hanging kit contained in
aclear plastic storage box. £1.25

42-373 Magnets, 16mm in diameter x
4mm thick with a 3mm diameter hole.
Made of some sort of resin so you can
cut them down with a knife. Not very
powerful but you can pull them together
around 10mm apart. Useful for fridge
magnets or reed switches. Pack of 20
£1.00

42-374 Magnets, 12mm in diameter x
6mm thick with a 3mm diameter hole in
the centre. Made of some sort of resin so
you can cut them down to whatever size
you require. Not that powerful - pulls
another magnet in at 10mm. Good for
fridge magnets or reed switches. Pack
0f20£1.00

42-375 Magnets, 12mm in diameter x
4mm thick with a 3mm diameter hole.
Not very powerful but they pull together
around 10mm apart. ideal for fridge
magnets or reed switches. Pack of 20
£1.00

42-325 Heatsink for T0220 or T0126
devices. 51 x 34 x 30mm. Pack of 4 for
£1.00
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48-053 Ferrite rod, 50mm long x 13mm
diameter. 50p

42-313 Tricircle iron padiock with 3
keys. Size 38mm. £1.25

42-314 Tricircle wron padlock with 3
keys. Size 32mm. £1.25

42-555 10 piece car fuse set. Blade type.
Consists of 2 x 10Amp red, 2 x 15Amp
biue, 2 x 20Amp yellow, 2 x 25Amp clear
and 2x 30Amp green.£1.25

70-026 Brown parcel packing tape. 2
inches wide, 66m long. Good strong
stuff - we use it ourselves! £1.00 per rell

38-275 Clear seflotape, 25mm wide. 60p
perroll

38-401 IEC mains filter plug made by
EMI. Rated at 3A. Chassis mounting.
£1.50

38-27C Heatsink for TO3 devices. 20 x
18 x 20mm. Pack of Sfor £1.00

42-387 Anacure industrial grade super
glue, standard grade. 20gm bottle.
£2.75

-
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38-469 Miniature circuit breaker. Rated

at 20A. Made by Ashley. Rail mounting.
BS3871.£4.00

38-464 Powertul miniature magnet, 3 x
4 x 4mm. Picks up from over a
centimetre away. Ideal for model
railways, fridge magnets, reed switches,
etc. Pack of 10 For £1.00

. v
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48-140 PVC electrical tape, 19mm wide
x 0.15mm thick x 33 metres long. Flame
retardant, BS3924. 75p

48-064 Black insulation tape. Good
quality. 25mm wide x 20m long reel. 60p

48-123 Nylon pillar with brass insert,
threaded M3. Total length 18mm. Pack
0f10 For £1.00
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48-160 Brass spy-hcle. See clearly
who's knocking your docr! 40mm long x
12.5mm diameter. £1.00

\

48-161 Chrome finish spy-hole. Who's
knocking on your door? 38mm long x
12.5mm diameter. 75p

48-152 Brass screws, M4 x 30mm long,
slotted pan head. Pack 0f 100 £2.50

80-081 32mm chassis mounting fuse
holder. Screwdriver release. 4" fixing
tabs tofit a hole diameter of 15mm. Total
length 55mm. Pack Of 3 £1.00 or Pack

0f100£20.00

UHU
Wood

80-079 1 litre of UHU wood adhesive.

Water resistant, fast setting. Stronger
than wood itself. £9.95

48-162 Small laminated padiock with
two keys. Body size 30 x 26mm, loop
25mm, making a total height of 51mm.
£1.00

GOOD QUALITY
INSULATION TAPE

Good quality, black PVC,
insulation tape with the
Butterfly Trademark.
0.13mmx 19mm x 10 yards.
50p

HARDWARE PACKS
OF METRIC
SCREWS, NUTS
& BOLTS

o
o

A range of metric, pan head,
steel, zinc plated screws,
washers and nuts. Supplied in
a convenient pack of 20 of
each.

38-265M3, 20mm long. 75p
38-266 M4, 20mm long. £1.00
38-267 M5, 20mm long. £1.40
38-268 M6, 20mm long. £1.80

EMERGENCY!
EMERGENCY!
CALL THE POLICE!

-

9

42-529 Alarm kit that consists of 1 x
PCB, 1 x speaker, some wire and 1 x
switch with data. Very useful for the
garage, car, shed, etc. Just simply
wire it up and it gives the above
statement then a short wailing noise
which then repeats itself. Works off
2 x PP3 batteries (not included).

ALARM KIT ONLY £7.50
[LEADS |

38-274 Lead, 8 pin DIN plug to plug.
Gold platec. Very good quality. 7m long.
£3.50




[ 4

38-419 Video camcorder lead. 8 pin mini
DIN plug to 3 x phono plugs. 1.2m long.
£1.50

38-285 3.5mm stereo pliug to socket
lead. 3m long. Ideal for speaker
extensions. £2.00

=X
( y

38-423 Computer power extension
cable. 4 pin plug to socket, to extend the
5V and 12V interior supply voltages on
computers. £1.00

38-424 Lead, 3.5mm stereo plug to 2 x
phono plugs. 1.2mlong. £2.00

38-426 PS2 to PC keyboard adaptor. 6
pin mini DIN plug to 5 pin DIN socket.
£2.00

/

38-273 Lead, 8 pin DIN plug to socket.
Gold plated. Very good quality. 2m long.
£2.25

/

38-417 DC power lead. 1 x 2.5mm
power socket R/A to bare end. 2m long
inblack. £1.00For3

‘A’ plugto ‘A’ plug.

Only £2.95

SPEGIAL DEAL ON USB LEADS!

38-428 USB lead, 2m long, 38-429 USB lead, 2m long, 38-430 USB lead, 2m long,

‘A’ plugto ‘B’ plug.

Only £2.950nly £2.95

‘B’ plugto ‘B’ plug.

56-150 Phono plug to phono plug lead.
1.5m long, black. 50p each

56-014 IEC lead. 2m long. 3 pin socket
one end and bare the other. Rated at
10Amp, 250V AC.£1.00

42-334 2m long, phono plug to phono
plug lead. All black, RG59V cable. Not
bad quality. 60p

56-001 Cigar lighter plug. Good quality
with red LED, 1.5Amp, 32mm fuse
inside. Attached to 2 core coily lead
which stretches to 1.2m. All black. £1.00

38-439 Lead, scart plug to 2 x phono
plugs for video in and out. 1m long.
£1.25

® | "
38-427 PS2 to keyboard adaptor. 5 pin
DIN plug to 6 pin mini DIN socket. £2.00

56-132 Lead with 2.1mm power socket
one end, bare ends the other with a 2 pin
reversible plug and socket in between.
2.5mlong. Pack of 3.£1.00

@

70-075 Short IEC socket to mains plug,
600mm long. £1.00

38-440 Lead mini 8 pin DIN plugtoa 6
pin standard size plug. 2m long. £1.25

80-032 IEC socket to mains plug lead.
2mlong. £1.50

0

80-054 Scart plug to 8 pin DIN plug.
1.2mlong.£1.00

80-055 8 pin mini DIN plug to 6 pin DIN
plug.2mlong.50p

2
80-056 8 pin mini DIN plug to 2 x phono
plugs.3mlong. £1.00

80-057 14" stereo jack plug to 2 x phono
plugs. 2.5m long. 50p

I@

80- 059 8 pin mini DIN plug to 2 x phono
plugs.1.2mlong. 50p

80-060 3.5mm stereo jack socket to 2 x
phonoplugs. 1.2mlong.£1.00

80-061 6 pin DIN plug to 6 pin DIN plug g
lead. 2mlong. 50p

80-064 8 pin mini DIN plug to 2 x phono
plugs (mono camcorder). 3m long. 50p
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80-053 Scart plug to 15 pin, high density
‘D’ type connector. 0.8mlong. £1.00

80-058 Scart plug to 2 x phono plugs
(video outand videoin). 1m long. 50p

S

80-065 Scart plug to 6 pin DIN socket
adaptor for output. 50p

Sl

80-066 Scart plug to 6 pir DIN socket
adaptor forinput. 50p

B

80-067 Scart plug to 6 pin DIN socket
adaptor switched for both input and
output. 50p

s g\

80-068 Scart plug to 2 x phono plugs
and 1 x 4 pin mini DIN ‘S’ plug. 1.5m
long. £1.00

80-069 8 pin mini DIN plug to 3.5mm
stereo jack plug. 3mong. 50p

~x

80-063 8 pin mini DIN plugtoa 6 pin DIN
plug. 3mlong. 50p

80-062 8 pin mini DIN plugto a 6 pin DIN
plug.2mlong. 50p

80-076 Scart plug to 8 pin mini DIN plug
for camcorders. 1.3mlong.£1.00

80-071 2 pin DIN plug to plug iead. 5m
long.50p

48-878 Scart to 3 phono plugs lead,
1.5mlong.£1.95

\

48-075 Adaptor, 7 pin mini DIN plug to 1
x phono socket and a 4 pin mini DIN
socket. £1.50

\

48-073 Single phono plug to single
phono plug lead. 2m long on 75R coax
black cable.£1.00

48-074 4 pin mini DIN plug tc plug lead.
2mlong.£1.75

A

4

48-076 Lead, 3 phono plugs to 3 phono
plugs. 1.5m long grey cable. 1 x red, 1 x
white and 1 x yellow plugs eacn end. £1.25
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48-136 Coax plug to socket lead. Black,
1.8mlong.£1.25

80-100'EC, right angle plug moulded on
a1mlong lead. Black. £1.00

>

»
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48-120 3.5mm stereo jack plug to plug
lead, 1.8mlong.£1.50

) 4\
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48-154 6 pin mini DN, PS2 type plug on
a 2m long lead. Bare wire at the other
end.50p

4

80-106 Lead, IDC socket one end to a
continental plug the other. 2m long.
£1.00

MODEL RAILWAY

‘7 (l

42-534 Single ‘00’ gauge station lamp
(old style). Hand made. £4.70
42-535 Twin ‘00" gauge station lamp
(old style). Hand made. £4.95

MOTORS

fogt?|
48-159 Vibrating motor for use in
pagers and mobile phones, etc. 18mm

diameter x 4mm thick with 500mm
flying leads. £1.50

N
48-056 3V motor, miniature type. Total
length including spindie 40mm x 26mm

x 18mm. 1000RPM approximately.
£1.00

56-141 6V DC motor. Reversible.
Approximately 12,000 RPM. Good
quality. Square plastic mounting plate
with 4 fixing holes on rear of motor.
Body size 35 x 19mm diameter. Total
length including spindle 62mm. 50p
each

56-143 10%V DC motor. Reversible.
Approximately 9,000 RPM. Good
quality. Square plastic mounting plate
with 4 fixing holes on rear of motor.
Body size 35 x 19mm diameter. Total
length including spindle 62mm. 50p
each

VIBRATING
MOTOR

48-141 Good quality vibrating
motor as commonly used in the
mobile phone and pager industry.
Working voltage 3-6V DC. The off
centre weight which makes the
motor vibrate can easily be
removed. Total length 18mm x
6.5mm. Shaft diameter 0.8mm.

Only £2.00

OPTO
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56-015 Mixture of LED's. Could be any
size, from as small as 1.8mm to as farge
as 8mm - any shape, any colour, but
sorry, no blue. Pack of 40 £1.00




38-283 Mixture pack of LED’s. All sorts
of shapes and sizes and colours. Pack of

&8
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38-491 3mm red LED’s, 2-3V working,
20mA. £1.00 For Pack 0f 25

42-346 MBC bulb holder. Just drill ahole

100£3.50

in a box 14mm diameter and it clips in.
Solder tag connection. Made by Bulgin.
Packof4£1.00

\

38-414 Red LED. Oblong with a neat
p white housing. Standard 2-3V working.
T — 6x4mm. £1.00 For 25

——

— - Q\ \
56-062 Grain of wheat bulbs. 12V red
wire ended bulb with 120mm long leads.

Bulb size 3mm diameter x 10mm long.
Pack 0f5£1.00

42-546 Two part PCB with some data.
TV, customer interface unit consists of
the following components: 7 segment
display, SAA1293 control iC, MDA 2061
Eprom, TBA2800 infra red amptfifier, lots
of capacitors, resistors and transistors
and a 4433 619KHz crystal. £2.50

POWER SUPPLIES

38-489 Wire ended neon with resistor
already soldered in for 230V AC. 7mm
diameter x 12mm long lens with 100mm
long leads. £1.00 For Pack Of 8

e

0J201 Super mixed LED pack. Contains
round, square and rectangular (Smm,
3mm, etc.) in red, green and yellow (no
blue available). £3.50 per pack of 100

48-115 1.5V Mes lensed buib. Pack of 6
£1.00

—

{
38-449 Green LED bar, 8 pin type. 4

€
LED's inside. 5mm high x 20mm wide x 53
6mm deep. Part No. HLMP-2550. Pack M-l
0f3For£1.00 mm " 7.6mm

0J205 Senior Elec 65045CK red hi-eff

LED pack. £2.00 per pack of 100

38-437 Some sort of alarm panel with
various surface mount chips, 1 x 9-830
crystal, 1 x TMPS0C041N in socket, 3 x
capacitors and two 8W PCB mount
terminals. 130 x 100mm. 50p Each

42-382 16VA, PCB mounting,
encapsulated transformer. 230V AC in
with two outputs @ 14V AC, 0.57Amp
each. Dimensions 57 x 57 x 40mm.
£3.50

42-380 Transformer, mains input with a

q )
E
38-484 MES lamp holder with twoscrew o~ J
fixing holes for mounting. Screw 191mm " 8.34mm

terminals for connection. White. £1.00
ForPack 0f4

0J211 Siemens Q627030541 green
LED pack. £2.00 per pack of 100

14V, 700mA AC output. Dimensions 55
50 x 45mm with 2 lugs at the bottom for
chassis mounting. £3.00

VACUUM FLOURESCENT DISPLAYS

48-094 Vacuum flourescent dlsplay, 20 x 1. Alphanumenc characters,
height 6mm, 5 x 7 dots. Overall size 112 x 25 x 12mm including pins. Regret
no data at present (if obtained we will forward to you immediately). £3.50

48-092 Vacuum flourescent display, 10 x 1. Numeric display, ¥ facility at the
end. Digit size 9mm. Overall size (including pins) 130 x 32 x 9mm. £1.50

¢ B66G0HA68
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48-093 9 digit, numeric vacuum flourescent display with ¥ facility at the
end. Digit size 12mm. Overall size (including pins) 120 x 38 x 18mm. £1.50

- -

70-081 Some sort of alarm control unit
mounted in a ABS box, 145 x 85 x
75mm. The panel consists of 4 x CMOS
IC’s, 1 x 48V bulb and holder, 2 x relays,
1 x 12V high pitched buzzer and various
resistors and capacitors. Good for
spares. Brand new and boxed. £3.00

AF

42-381 Transformer, mains input with a
16V, AC output @ 160mA. Dimensions
36 x 36 x 32mm with 2 lugs at the
bottom for chassis mounting. £3.00

Swﬂch Mode PSU

1Amp and -12V DC @ 2Amp. All ex-equipment but fully working and
in very good condition. Size 210 x 118 x 60mm. Brand new these
would set you back £132.00 + VAT!

Our Price Only £9.00

60-012 Switch mode
PSU, made by Weir,
model number
HSS100-16. Input
110V-120V AC or
220-240V AC.
Output 5.1vDC @
20Amp, 12VDC @
2Amp, 24V DC @
2Amp, -5V DC @

Page 16
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60-021 PSU, 240V AC in and 13.5V DC
@ 700mA out. Could be used for
charging batteries. CE approved. Plug in
the wall type with a 2m lead to a 3.1mm
power socket. £3.50

LI

56-089 Garme Boy PSU - for either
recharging the Game Boy Ni-Cad pack
above or just simply running the Game
Boyitself. 6V DC, 100mA. £2.00

70-069 10CW switch mode PSU. 115V
or 230V input. Made by Weir, part
number HSS100P. Ex-equipment but
fully working. Output voltages are 5V @
20A,12V@ 2A, 24V @2A,-5V@ 1Aand
-12V@1A. Case size 210 x 115x62mm.
These retail for around £130.00 each.
OurPrice £9.00

70-073 Cigar lightar acaptor to convert
13.8V DC down to 9V DC. 3m lead to a
2.5mm power socket. Brand new. £1.25

70-094 Switch mode PSU. Brand new.
Input 100-127V AC or 20C-240V AC (set
at present for 230V AC). DC output +5V
@ 18A, +12V@ 4.2A, - 12V @ 0.4A, -5V
@0.3A, +5V (aux) @C.02A and +3.3V@
0.3A. Maximum power output 147W.
Input via a 3 pin IEC connector. These
are cased and even have a fan inside.
155x110x 105mm. £5.95

70-097 Mains PSU down to 8V @
300mA and 9V @ 200mA via a 2m lead
withaJ45 plug on the end. £2.95

80-078 Mains PSU, 220-240V AC input,
15V DC, 800mA output. Plug in the wall
type. 2m flying lead to a 2.1mm power
socket. £3.95

80- 080 Plug-in PSU, 230-240V AC
input, 6V DC, 12.6VA output. Plug in the
wall PSU with a 2m flying lead to a
2.5mm power socket. £3.00

80-132 Swikch mode PSU. Nice little
unit. Model No. BM43024. Input 120V
AC or 240V AC. Output +5V @ 2.5A and
+12V @ 2A, 36.5W. Semi-cased with
mains |EC filter and switch. £3.95

J1036 Safety test leads for multimeters.
4mm standard shrouded plug one end
and test probe at the other. 90cm long. 1
xredand 1 x black. £3.60
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Stripboard. Standard copper tracks with
imm diameter holes drilled at 0.1”
intervals. [deal for project making.
J1017 100 x 160mm (35 strips x 61
holes). £2.10

J1018 100 x 250mm (35 strips x 96
holes). £3.10

Solderless prototype board. 840 tie
points for an easy way to design or
experiment with projects.

J1019 PB102 proto board, 175 x61mm.
£7.20

J10616 Miniature impelier designed to fit
a 2mm diameter shaft. 57mm in
diameter with 4 blades. 90p Each

Miniature crocodile clips eomplete with
red or black insulating cover. Solder type
with cable grip. 35mmlong.

J1008 Red. 10p Each

J1009 Black. 10p Each

Heatshrink sleeving available in black.
Shrinks down to approximately 50% of
its original size when heated to 100°C or
above. Available in 6 different sizes,
suppliedin 1.2m lengths.

J1001 2.4mm diameter.£1.16

J1002 3.2mm diameter.£1.28

J1003 4.8mm diameter. £1.56

J1004 6.4mm diameter. £1.84

J1005 9.5mm diameter. £2.20

J1006 12.7mm diameter. £2.60

J1007 A pack of 1 of each of the above is
available at a discounted price. £7.95
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A range of all metal construction DC
motors with various voltages and
speeds. Ideal for the modeller.

J1012 Operating voltage 1.5 - 3V, Speed
approximate, depending on voltage,
8,700 - 16,300 RPM. Torque @ 1.5V =
6.2 GCM and @ 3V = 10.5 GCM. 20mm
diameter and 38mm long including
spindle. 2mm diameter spindle. 60p
Each

J1013 Operating voltage 3 - 6V. Speed
approximate, depending on voltage,
9,700 - 17,100 RPM. Torque @ 3V =15
GCM and @ 6V = 26.5 GCM. 24mm
diameter and 45mm long including
spindle. 2mm diameter spindle. £1.00
Each

'\

/’ﬁ

J1014 Operating voltage 12 - 24V.
19,500 RPM @ 18V and 69 GCM @ 18V.
27.5mm diameter and 51mm long
including spindle. 2.3mm diameter
spindle. £2.90 Each
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J1015 Operatlng voltage 6 - 12V. Speed
@ 6V 8,900 and @ 12V is 16,200 RPM.
Torque @ 6V =174.4 GCMand @ 12V =
236.5 GCM. 35mm diameter and 67mm
long including spindle. 3.2mm diameter
spindie. £4.40 Each

i {‘-' ~=5,
- ~ o ~
- - ™,
~ -
>~

J1035 Test lead kit. Red and black leads,
90cm long with screw on accessories
including spade terminals, 4mm banana
plugs, crocodile clips and long prods.
£3.90




Miniature push button switches. Low
cost, push to make. All 28mm long x
10mm diameter. To fit hole cut out of
7mm diameter. Supplied in various
different colours.

J1026 Push to make, red. 30p

J1027 Push to make, green. 30p
J1028 Push to make, black. 30p
J1029 Push to make, blue. 30p

J1030 Push to make, yellow. 30p
J1031 Push to make, white. 30p

Miniature push to break switches. A
better quafity push to break switch.
30mm long x 11.5mm diameter, to fit a
hole cut out of 7mm diameter.

J1032 Push to break switch. 50p

J1040 Heatsink compound to give a
positive heatsink seal between
components and the heatsink to help
dissipate heat effectively. Supplied in a
25gramtube. £3.20

J1037 Switch cleaner. Ideal for
removing dirt and grease from switches
leaving a residual to help conduct
electricity. 200ml aerosol. £3.70
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J1038 Fuam' cleaner. Ideal for cleaning
grease and grime from glass, metal,
wood, vinyl, etc. 400ml aerosol. £3.70

J1039 ‘Freeze it’ to help in fault finding.
Reduces the temperature of
components to approximately -60°C in
justtwo seconds. 200ml aerosol. £7.90

A range of kits all supplied with easy to
follow instructions. All components and
PCB's are included - the only thing you
may require after building is a box!
J1041 Radio kit, AM, including
headphones. Requires a PP3 battery.
£11.80

J1042 Sound effects generator. Will
produce a wide variety of sounds.
Requires a PP3 battery. £7.00

J1043 Electronic dice. Enables you to
simply press a button and randomly
select a number between 1 and 6.
Requires a PP3 battery. £8.80

J1046 Solar educational kit. More
advanced and powerful version of the
above kit. Consists of 8 solar modules.
£14.60

Educational bench meters. A neat, easy
to read, analogue scale with easy to use
binding posts or 4mm sockets for
connection. Size 100 x 133 x 97mm.
J1033DC Amps, 0to 3A.£8.50

J1034 DC Volts, 0to 15V.£8.50
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Bridge rectifiers. 1.5A, 9mm diameter x
4mm high with approximately 30mm
fong legs. ’

J1020 1.5A, 50V, W005. 26p
J10211.5A, 100V, W01. 28p

J1022 1.5A, 200V, W02.30p

J1023 1.5A, 400V, W04. 32p

J1024 1.5A, 600V, W06. 34p

J1025 1.5A, 800V, W08. 36p

IEC connectors. |IEC cable mounting
connectors with screw terminals for
easy connection.
J1010 IEC straight socket, rated at 6A,
250V AC. £1.50

J1011 IEC straight shouldered plug,
rated at 10A, 250V AC. £1.90

J1045 Solar educational kit. Consists of
a 400mA solar module, DC motor,
propellor and discs. No battery required.
£7.00

J1044 Photo sensor and control relay
kit. Requires a PP3 battery. £8.80

RELAYS

38-246 6V, SPCO, PCB mounting relay.
Body size 15 x 10 x 10mm. Pack of 3 for
£1.00

56-032 Sub miniature relay. 9V DC
SPCO. Made by Fujitsu, FBR211 series.
Contact rating 1Amp @ 24V DC. PCB
mounting. Body size 17 x 12 x 12mm.
Pack of4 £1.00

42-567 5V DC DPCO relay. Swiss made,
part number SM2. PCB mounting. Body
size 15 x 12.5 x 9mm. Pack of 4 for
£1.00

42-531 Mixture pack of relays. We have
just purchased a large job lot of relays
and these are the ones we are
overstocked or. You get 10 different,
from as low as 4.5V to as high as 24V.
There are some SPCO, DPCO and 4PCO.
All brand new. Various styles and types.
Pack of 10for £2.50

42-574 Low profile 6V DC DPCO relay.
Made by NEC, mode! number MR22-65.
137 ohm rated at 2Amps, 30V DC. Body
size 30x 19 x 11mm. Pack of 3for £1.00
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56-039 Relay Omron G5A series. 4.5V
DPCO bifurcated contacts. BT type 53
approved. Low 85mW pick up power,
permanent magnet construction. Coil
polarity must be ordered. Omron part
number G5A-234P-53/1. These usually
sell for around £3.00 each. Pack of 3
£1.00

42-577 24V DC 4 PCO relay. Rated at
3Amps, 220V AC/300V DC. Body size 33
x27 x21mm.Pack of 2 for £1.00

42-575 Low profile 6V DC 4 PCO relay.
Made by NEC, part rumber MR24-65.
Rated at 2Amps, 30V DC, 90 ohm. Body
size 29x 24 x 11mm. Pack of 2 for £1.00

42-568 5V DC DPCO relay. Fitsinto a 16
pin DIL socket. 47/5. BT approved style.
Rated at 1Amp, 30V DC. Body size 20 x
10x11mm. £1.00 each

.
s
s

U
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42-566 6V DC SPCO relay. Made by NEC,
part number MR31-6. Rated at 6Amps.
PCB mounting. Body size 23 x 16 x
21mm. Pack of 3 for £1.00

-

42-576 24V DC SPCO relay. Made by
Zettler, part number AZ692-052-52.
Rated at 8Amps. PCB mounting. Body
size 26 x 27 x 12mm. Pack of 2 for £1.00

56-079 12V DC, 4P, 2 x change over and
2 x on/off. Rated at 3Amps, 250V AC.
Contacts can either be plugged into a
standard base or soldered. Body size 30
x30x18mm. £1.00

42-578 Mains 220V AC coil relay. 4 PCO,
rated at 3Amps, 220V AC/30V DC. Body
size 32 x 28 x 22mm. £2.00 each

42-572 26V DC DPCO continental style
relay. 700 ohm, will operate as iow as
16V DC. Made by Varley, model number
VP2/DMKAB/26. Body size 30 x 24 x
1Bmm. Pack of 2 for £1.00

38-454 Relay, 12V, 4PCO, rated at 1A.
PCB mountirg. Body size 30 x 24 x
11mm. £1.00

-3 ¥ [ A

48-011 110V AC relay. Rated at 10A,
250V AC. Test button. Overall size 65 x
35x35mm. £4.00

48-012 240V AC DPCO octal base relay.
Rated at 10A, 250V AC. Overall size 65 x
35x35mm. £5.00

48-013 12V AC 3PE€0, 11 pin octal base
relay. Rated at 10A, 250V AC. QOverall
size 65x 35 x 35mm. £5.00

oy

3¢

48-029 12V DC 4PCO relay. Rated at 5A,
250V AC. Body size 35 x 28 x 20mm.
£2.00

48-630 230V AC DPCO relay. Rated at
10A. Body size 35x 20 x26mm. £2.60
48-031 230V AC 4PCO relay. Rated at
3A. Body size 35 x20x 26mm. £2.00
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48-026 12V DC relay. Miniature PCB
mounting type. SPCO. Part No. D012-M.
Body size 15x 10x 10mm. 50p

48-027 12V DC SPCO relay. Made by
Zettler, Part No. AZ696-1C-12DE. Rated
at 8A, 250V AC. Body size 30 x 10 x
15.7mm.£1.00

48-028 12V DC SPCO relay. Made by
Taiko. Rated at 5A. Sub miniature, PCB
mounting. Body size 22 x 16 x 16mm.
$6p

LLL

48-008 12V DC DPCO octal base relay.
Rated at 10A, 250V AC. Test button.
Qverali size 75x 35 x 35mm. £5.00
48-009 24V DC DPCO octal base relay.
Rated at 10A, 250V AC. Test button.
Overall size 75 x 35 x 35mm. £5.00
48-010 220V AC DPCO octal base relay.
Rated at 10A, 250V AC. Test button.
Overall size 75x 35 x 35mm. £5.00
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48-037 24V DC SPCO relay. Rated at
16A, 250V AC. Made by PED. Body size
30x25x14mm. £1.00

48-038 24V DC DPCO relay. Rated at 3A,
250V AC. Body size 30 x 24 x 18mm.
£1.00

48-032 24V DC 4PCO relay. Rated at 5A,
240V AC. Body size 35 x 28 x 20mm.
£1.00

48-033 12V DPCO relay. Rated at 10A,
250V AC. Body size 35 x 28 x 22mm.
£1.50

48-034 5V DC SPCO relay. Micre
miniature type. PCB mounting. Made by
ITT. Body size 12x 6 x 9mm. 50p

38-298 24V DC coil relay. SP make, PCB
mounting. Capable of switching 10A,
240V AC. Made by Potter & Brumfield,
part number T9151D22-24. Body size
32x27x27mm. £2.00

48-023 12V DC SP relay. Easy fix on 4"
tabs. Body size 30 x30x 12mm. £1.00
48-024 12V DC SPCO relay. Rated at
16A, 250V AC. PCB mounting. Made by
PED. Body size 28x 25x 12mm. £1.50
48-025 6V DC SPCO miniature relay.
PCB mounting. Body size 15 x 9 x
10mm. Made by SDS, Part No. DSTM.
50p

48-017 5V DC SPST (NO) relay. Low
profile, PCB mounting type. Body size
20 x 12.5 x 10mm. Made by Taiko, Part
No. FX-5M. 75p

48-018 12V DC SPST (NO) relay. Low
profile, PCB mounting type. Body size
20 x 12.5 x 10mm. Made by Taiko, Part
No.FX-12M.75p

48-019 24V DC SPST (NO) relay. Low
profile, PCB mounting type. Body size
20 x 12.5 x 10mm. Made by Taiko, Part
No. FX-24M. 75p

“o®

48-020 12V DC relay, SPCO. Made by
Kam Ling. Rated at 5A, 220V AC. Body
size 24 x 21 x 16mm. PCB mounting.
£1.00

48-021 6V DC relay, SPCO. Made by ITT.
Rated at 5A, 120V AC. Body size 21x 15
x 15mm. PCB mounting. 75p

48-022 12V DC relay, SPCO. Made by
NEC. Rated at 10A, 120V AC. Body size
22 x16 x 15mm. PCB mounting. 75p

sl
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48-014 5V DC DPCO relay. PCB
mounting, BT style, made by ITT, Part
No. MT2. Body size 20 x 9 x 10mm.
£1.00

48-015 48V DC 3PCO octal base relay.
Rated at 10A, 250V AC. Overall size 65 x
35x35mm. £4.00

48-016 12V DC SPCO relay. Rated at 5A,
28V DC/2.5A, 240V AC. Body size 21 x
16 x 15mm. Made by Original. 80p

48-035 24V DC DPCO relay. Rated at 3A.
Body size 30 x30 x20mm. £1.00

>
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48-054 5V DC relay, DPCO, BT style.
Rated at 2A. PCB mounting. Body size
20x11x9mm.£1.00

10mm Approx
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Diagram Of Pins
48-091 Relay base for SPCO vertical
style relays. DIN rail or chassis
mounting. Overall size 67 x 36 x 16mm.
50p

| 22mm Approx
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Diagram Of Pins
48-089 11 pin, octal style relay base.
Chassis or DIN rail mounting. Overall

size 55 x 45 x 30mm. Screw fixing for
relay contacts. £1.00

22mm Approx
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Diagram Of Pins

48-088 Relay base for 11 pin, octal style
relays. Chassis or DIN rail fixing. Overall

size 56 x 38 x 26mm. Screw fixing for
refay contacts. £1.00

10mm Approx
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Diagram Of Pins
48-090 Relay base for vertical mounting
SPCO style relays. DIN rail or chassis
mounting. Overall size 74 x 16 x 25mm.
50p

SEMICONDUCTORS

- -
»

56-005 Zener diode pack. Mostly
400mW but a few higher. All are clearly
labeled and sorted. At least 15 different
values. Pack of 100 £2.25

e ol
= ~80.
-

56-003 1N4148 signal diodes. Pack of
50£1.00

56-057 Transistor MJE340. High power
NPN, T0126 case. VCB max 300V, VCE
max 300V, VCB max 3V, IC max 500maA,
HFE bias 50mA, HFE 30/240. Pack of 6
£1.00

56-044 Transistor, BC307. T092 case,
PNP. Pack of 25 £1.00

38-281 Bridge rectifier, 25A, 200V,
KBPCW 25-02. 29 x 29mm. PCB
mounting. £2.00

\ 4

48-113 ZTX 212 transistor. Eline T092.
Plastic type package, PNP. Pack of 25
£1.00

48-082 NE 567N, 8 pin DIL IC tone
decoder. Pack 0f 3 For £1.00

W& _-
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56-012 Transistor pack - various
different types from T03, T05, T018,
T092, T0126, star shape, etc. PNP and
NPN types plus some MU, 2N, MPS, BC
and TIP numbers. Pack of 30 £2.50

56-066 TLOB2CP, 8 pin DIL IC. Dual bi-
fetop amp. Packof5£1.00

&

48-174 8MHz crystal, gold plated pins.
Miniature case size 8x 7 x 2mm. 50p

‘_

48-173 2.000MHz crystal, HC18/U case.

50p
’ //

48-175 20MHz crystal, low profile,
HC49/SU case. 50p

56-155 KBPC3501 bridge rectifier.
100V, 35Amp. £2.50 each

SOLDERING AIDS

42-510 3 metre hank of 22g fluxed
solder. 50p

STATIONERY

UHY

SN
Bowel

!

42-593 UHU stick, 21g. For card and
paper. Neat tube that twists at the bottom
for moving the gluein and out. £1.00
42-595 UHU power stick, 19g. A multi-
purpose, extra strong glue suitable for
wood, leather, china, cardboard, metal,
glass and most plastics. Good quality
and easy touse. £2.25

42-592 UHU White Tack. Re-usable
adhesive that allows you to stick paper
or small objects to a multitude of
surfaces around the home, office or
school (same as Blue Tack). £1.00

5 SUPPER
R : <iue
42-594 UHU super glue. 3g tube. Sticks
most materials instantly. Wood, china,
cork, leather, fabric, most plastics,
rubber, metal and much more. Just
watch out for those fingers! £1.20

TRANSISTORS

' TypeNo | Case
BC142 | TO5
BC214L | T092 |
BC337 | T092
BD116 [ T03
BD543A | T0220
10042 | X02
0C76 | X02
2N697 | T05
2N2218A | TO5
| 2N2907A | T039 |
2N3904 | T092
2N4037 | T05

| NPN

Disc | Price |
|NPN | 3for£1.00 |
[PNP | 10for£1.00 |
|NPN | 10for£1.00
|NPN | 2for£1.00
NPN | 3for£1.00
PNP | 3for£1.00 |
|PNP | 3for£1.00 |
NPN | 3for£1.00
NPN | 4for£1.00
PNP | 5for£1.00
NPN | 10for£1.00
PNP | 3for£1.00

Page 20




Device/
Part No.

Function

74LS00
741502
74L503
741504
74L505
741508
741809
74LS10
74L811
741812
741814
741815
741520
741821
741827
741830
741832
741837
741838
74LS46
741842
741851
741873
741874
741875
741876
741883
74L585
74L586
741590
741892
741893
741895
7418107
74LS8109
74L8112
7418113
7418114
7418122
7418123
7418125
7415126
7415132
7418133
T4L5136
7415138
74L5139
7418145
7418148
7415151
74L8153
74L8157
7418158
7418160
7418161
7415163
7418164
7415165
7415166
7418173
7418175
7418190
7418191
74L8192
74L8193
T4L8195
74L8221
7418240
7418241
7415244
7418245
7415259
7415266
7418273
7418279
7415283
7415365
7418367
7418373
7418374
7415330
7418393
7415688

Quad 2-input pos NAND gate
Quad 2-input positive NOR

Quad 2-input NAND 0/C op

Hex inverters

Hex inverters open collzctor
Quad 2-input AND gates

Quad 2-input NAND O/C op
Triple 3-input NAND gate

Triple 3-input AND gate

Triple 3-input NAND O/C op

Hex Schmitt triggerinve ters
Triple 3-input AND gate

Duat 4-input NAND gate

Dual 4-input AND gate

Triple 3-input NOR gate

8-input positive NAND gate
Quad 2-input OR gate

Quad 2-input NAND bufter

Quad 2-input NAND buf-et

Dual 4-input buffer

BCD to decimal decoder

Dual 2-eide 2-in AND-OR-INV
Dual J-K mas-slave flip-flop

Dual D-type edge trig flip-flop
Quad bistable latches

Dual J-K master slave

4-bit binary fulladder

4-bit magnitude comparaior
Quad 2-input EXCLUSIYE-OR
Decade counter

Divide by 12

4-bit binary counter

4-bitshift register

Dual J-K flip-flop with c-ear

Dual J-K edge trig flip-fiop preset
Dual neg edge trig flip-flop preset
Dual neg edge trig flip-flop preset
Dual neg edge trig preset clear J-K
Retriggerable one shot (clear)
Dual retriggerable moro

Quad bus buffer gates {tri)

Quad bus butfer gates {tri)

Quad 2-ip positive NAND
13-input NAND gate

Quad EXCLUSIVE-OR gate
3-line to 8-line decoder

Dual 2-line to 4-line cecader
BCD decimal decoder 15V output
8-line to 3-line priority decoder
1-of-8 data selector/multi

Dual 4-line data selectors

Quad 2-line to 1-line data set
Quad 2-line to 1-line data set
Synchronous decade eounter
Synchranous 4-bit binary counter
Synchronous 4-bit bi coanter
8-bit serial-in/parallel-out shift

8-bit parallel in/serial eut shift register

8 bit shift register PISQ

Hex D-type flip-flop with common dir

Quad D-type flip-flop

Sync decade up.down counter
Synchronous 4-bit bia counter
Syn. decade up/down counter
Syn. 4-bitbin ctr + dual clocks
4-bit parallel-access shift

Dual mono multivibratars
Octal tri-state inverter buffer
Octal tri-state buffer
Octaltri-stae buffer

Octal tri-state bus transceiver
8-bitaddressable latch

Quad excltusive NOR yate 0/C
Octal D-type flip-flop with clear
Quad S-R latch

4-bit binary adder

Tri-state hex buffer

Tri-state hex buffer

Tri-state octal trans latch
Tri-state octal D-type flip-fiop
Dual decade ripple counter
Dual 4-bit binary ripple counter
8-bit magnitude comparator

~DIL4

DiL14
JIL14
DiL14
DiL14
DIL14
DiL14
DiL14
DiL14
DIL14
DIL14
DIL14
DIL14
DIL14
DIL14
DIL14
DIL14
DIL14
DiL14
DiL14
DiL16
DIL14
DIL14
DIL14
DIL16
DIL16
DIL16
Dit14
DIL14
DIL14
DiL14
DiL14
DiL14
DiL14
DiL16
DIL16
DIL14
DIL14
DiL14
DiL16
DIL14
DiL14
DiL14
DIL14
DIL14
DIL16
DIL16
DiL16
DiL16
DIL16
DiIL16
DIL16
DIL16
DIL16
DIL16
DIL16
DiL14
DIL16
DIL16
DIL16
DIL16
DIL16
DIL16
DIL16
DIL16
DIL16
DiL16
DIL20
DiL16
DIL20
DIL20
DIL20
DIL14
DIL20
DIL16
DIL16
DIL16
DIL16
DIL20
DIL20
DiL16
DIL14
DIL20

~25p

74LS Series IC’s

Package

Price

25p
25p
25p
25p
25p
25p

4000 Series CMOS IC’s

Device/ Function Package Price Device/ Function Package Prics
Part No. ~_ PartNo. | I | e
4000  Dual 3-inputNOR +invertergate DIL14  25p 4066  Quad bilateral switches DiL14  30p
4001  Quad2-input NOR gate DIL14  25p 4067 16 channel multiplexer/dem DiL20  £1.80
4002  Dual 4-input NOR gete DiL14  30p 4068  8-input NAND gate DiL14  30p
4006  18-bitstatic shift register DIL14  25p 4069  Hexinverters DIL14  30p
4007  Duaicompl. pair +inverter DiL14  25p 4070  Quad2-inputexclusiveDRgate DIL14  30p
4008  4-bitfull adder DiL16  40p 4071 Quad 2-input OR gate DIL14  30p
4009  Hexinverter/buffer DIL16  50p 4072  Quad4-input OR gate DIL14  30p
4011 Quad 2-input NAND gate DIL14  25p 4073  Triple 3-input AND gate DIL14  30p
4012  Dual4-input NAND gate DIL14  30p 4075  Triple 3-input OR gate DIL14  30p
4013 Dual D-type flip-flop DIL14  30p 4076  Quad D-type flip-flop DiL16  45p
4014  8-bit shift register DIL1E  50p 4077  Quad EXCLUSIVE-NOR cate DIL14  30p
4015  Dual 4-bit shift register DIL16  50p 4081  Quad 2-input AND gate DIL14  30p
4016  Quadbilateral switches DIL14  30p 4082  Dual4-input AND gate DIL14  30p
4017  Decade counter/d:vider DIL16  40p 4086  4-wide 2-input AND-OR-INV DIL14  40p
4018  Presetabledividerbyncounter DIL16  50p 4093  Quad 2-input NAND Schmitt DIL14  30p
401  Quad2-input multiplexefs DiL16  50p 4094  B8stageshiftsstore bustegister DIL16  40p
4020 14 stagebinary counter DIL1€  40p 4095 DIL14  60p
4021  8-bitshift register DIL16  40p 4098  Retriggerable dualmonostable DIL16  40p
4022  Divideby-8 counter/divider DiL16é  40p 4503  Strobedhexinverter/buffer DIL16  40p
4023  Triple 3-input NANG gate DIL14  30p 4508  Dual4-bitlatch DiL24  £1.50
4024 7 stagebinary counter DIL14  40p 4510  BCDup/down counter DIL16  50p
4025  Tripie 3-input NOR gate DIL14  30p 4511  BCDto7 segment dec/d-iver DIL16  40p
4026  Decadectrwdec7segoutput  DIL1&  70p 4512  8channel data selector DIL16  50p
4027  DualJ-K master slaveflip-flops DIL16  40p 4514  4-bitlatch/4to 16 linedec (high) DIL24  £1.00
4028  BCD-tp-decimal decoder DIL16  40p 4515  4-bitlatch/4 to 16 line (lew) DIL24  80p
4029  Syn presentable bi<decoder/ctr  DIL16  40p 4516  Binary up/down counter DIL16  50p
4030  Quad EXCLUSIVE-OR gate DIL14  30p 4518  Dual BCD up counter DIL16  50p
4040  12stageripplecarrybinaryctr  DIL15  40p 4519  Quad 2-input multiplexer DIL16  50p
4042  Quadclocked D-type latches DIL16 45 4520  Dual binary up counter DIL16  60p
4043  Quad NOR R/Sla-ches DIL16  40p 4526  Divide by N counter {bimary) DiL16  £1.00
4044 Quad NAND R/S btches DIL16  40p 4528  Retriggerable duai monostable DIL16  50p
4046  Micropower phaselockedloop DIL1E 409 4532  B8-input priarity encodar DIL16 50p
4047  Monostable/astabie DiLt14  50p 4538  Dualmonostable DIL16  60p
4048  Hexinverters/buffers DIL1B  30p 4541  Programmable timer DiL14  50p
4050  Hexbuffers DiIL1E  30p 4555  Dualbinary-to-1of4decoder ~ DIL16  60p
4051  Analogue multipexer/demuit  DIL1B  40p 4556  Dualbinary-to-1of4decoder  DIL16  60p
4082  Analogue multipiexer/demuil  DIL16  40p 4585  4-bitmagnitude comparator DIL16  60p
4053  Analogue multipexer/demuil  DIL16  40p 4724  B-bitaddressablelatcn DiL16  80p
4068  12stageripplecarry binaryctr  DIL16  40p 40106 Hex Schmitttrigger DiL14  40p

] - //

I Voltage

| Regulators

l . " 1Amp, fixed positive, T0220 case.

74 Serles Ic S Device/ Voltage Current Price
Device/ Function Package Price Part No. N
PartNo. —- 7805 5V 1A 40p
7400  Quad 2-input pos NAND gate CiL14  40p 7812 12V 1A 40p
7402  Quad 2-input pos NOR gate DIL14  40p 7815 15V 1A 40p
7403  Quad2-inputpos NANDgateO/Cop  DIL14  40p 7824 24V 1A 40p
7404  Hexinverters CIL14  40p . A
7406 Hexinverters/buffers/drivers30Vop DIL14  50p 1Amp, fixed negative, T0220 case.
7407 Hex buffers/driverswith0/C30Vop  DIL14  50p Device/ Voltage Current Price
7408  Quad2-input pasitive AND gate DIL14  40p PartNo. - -
7410 Triple 3-input positive NAND gate DIL14  40p 7905 5V 1A 45p
7414  Hex Schmitt triggerinverters DIL14  60p 7912 12V 1A 45p
7416 Hex inverter bu*far/driver with O/C 3GV DIL14  50p 7915 15V 1A 45p
7417 Hexbuffer/driver with 0/C 15C op DIL14  SOp 7924 24V 1A 45p
7447  BCDto7segmant 15V 0/Cdecaderdr DIL16  £1.00 i
7486 Quad 2-inputEXCLUSIVE-ORgate  DIL14 50p  Adjustable voitage regulators.
7496  5-bit shift register DiL15 85 Deice/ Curent  Voltage Case Price
74107  Dual J-K master slave flip-flop DIL14  50p PatNo. R —
74121 Monostable muttivibrator DIL14  S50p M723 150mA sV 10«3V “UPnDIL 75
74123  Dual retriggerable manostable + clear  DIL16  60p LM31TL 100mA -1V 8NV  TOR ap
74132 Quad2-input positive NAND Schmitt  DIL14  60p LM3I7TMP  S00MA  +12Vi0 43V TORX ayp
74154  4-lineto 16tine decoderdemultiplexsr DIL24  £1.75  LM3I7TT  15A HAXN D3NV T020 60p
74164  8bitserial-in parallel-out shiftregister DIL14  £1.25  LMIIAX  15A AXNDQINV T £3.00
~
Thyristors Triacs

Device/ Voltage  Current Case Price Device/ Voltage  Current Case Price
PartNo. PartNo. -
PG102DA 400V 0.8A T092 35p 20102MA 600V 0.8 T092 70p
C106D 400V 4A T0126 45p TiC206D 400V 4a T0220 80p
TIC106M 600V 8A T0220 80p TIC226D 400V 8A T0220 £1.10
TIC126M 600V 12A T0220 90p TIC246D 400V 16A T0220 €1.40




56-040 Solenoid. Ranges from 4V to 9V.
Puils in by Smm with a spring to release
it to its original position. Plastic, right
angle hook on the plunger. Size 50 x 20 x
18mm. £1.50

56-023 Rocker switch, SPCO centre off.
Rated at 4Amps, 250V AC with 6.3mm
fixing tabs. To fit hole cut out 28 x
12mm. Pack of 6 £1.00

48-060 SPCO push style toggle switch.
Rated at 3A, 250V AC. Body size 12 x 7 X
10mm. Total length including button
34mm. Pack 0f2 For £1.00

56-059 6V DC solenoid, 12mm pull in
type. Body size 35 x 25 x 20mm. Plunger
9mmiin diameter. £1.50

48-203 On/off type key switch with two
keys. The key can be removed in both
positions. No rating marked on itand no
nuts supplied. 50mm long x 25mm
diameter to fit hole diameter 19mm.
£1.25

56-048 12V automotive on/off rocker
switch with 6.3mm tabs to fit a 27 x
11mm cut out. Overall iength from tab to
top of rockeris 38mm. £1.00 each

56-070 Miniature micro switch. Can be
used as either normally opened or
normally closed contacts. Rating 250V
AC @ 7Amps. Body size 13x9x5mm. 8
for£1.00

42-502 2 x V3 style micro switches,
bolted together with a 45mm long lever
coming out. Both have push to make
contacts. Rated at 10Amps. £1.00

48-085 SPCO push on, push off style
button. Single hole fixing or PCB
mounting. Made by C & K. Body size 14 x
12 x7mm. Total length 38mm. Pack Of 3
£1.00

'
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48-059 SPCO rocker switch, white,
solder tags. Hole cut out required 19 x
13mm. Overall size (including tags) 23 x
23 x14mm. Pack Of 3 For £1.00

o
g

(L Ay

38-297 SPCO with centre off, biased to
the centre toggle switch. PCB mounting.
Body size 16 x 7 x 12mm. Overall height
29mm. £1.00 For3

38-291 Mains illuminated green rocker
switch. Rated at 10A, 250V AC. Made by
ETA to fit hole size 45 x 21mm. Overall
size 48 x 25 x 45mm. 75p Each

I

I
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38-290 SPCO toggle switch with neat
flat style plastic dolly. Rated at 3A, 250V
AC. 14" tabs for fixing to fit hole size
12mm. Body size 28 x 16 x 19mm. Total
height including dolly 58mm. 75p Each

48-005 SPCO with centre off toggle
switch. Supplied with rut and washer.
Body size 13mm long x 8mm wide x
11mm high. Total length including dolly
33mm. Rated at 1A, 250V AC. To fit a
6.5mm diameter hole. 6 For £2.00

48-006 SPCO with centre off toggle
switch. Supplied with nut and washer.
Body size 13mm long x 8mm wide x
11mm high. Total length including dolly
33mm. Rated at 3A, 250V AC. To fit a
6.5mm diameter hole. 5 For 2.00

-~

48-007 DPCO toggle switch. Supplied
with nut and washer. Body size 23mm
long x 23mm wide x 11mm high. Total
length including dolly 35mm. Rated at
1A, 250V AC. To fit a 6.5mm diameter
hole. 4 For£2.00

38-294 Micro switch with a 40mm long
forked lever. Both normally open and
normally closed contacts. Hole fixing
$mm apart. Body size 20 x 9 x 6.5mm.
$1.00For3

38-293 DP on/off push switch.
lluminates red on mains. Rated at 10A,
250V AC. To fit hole cut out 24mm. Total
length 42mm. %" fixing tabs. These
normally retail for around £4.00. Our
Price £1.00

GOOD QUALITY DRILL SETS

N

48-299 8 piece high speed, good
quality, miniature twist drill set.
Contains one of each 0.5mm,
0.6mm, 0.7mm, 0.8mm, 0.9mm,
1mm, 1.5mm and 2mm. Supplied in
aneat plastic case. £4.50

quality containing one of each 0.5,
0.6,0.7,08,09,1,1.1,1.2,1.4,15,
1.6, 1.7, 1.8, 1.9 and 2mm. Supplied
ina neat plastic case. £6.95

E ;

38-216 Telephone socket to socket
adaptor. Designed to connect a normal
BT plug toa socket. £1.00

é\( =

38-217 Telephone BT plug to 4 spades
lead. Ideal for replacing those dog
chewed or twisted leads from your
phone to the socket. Cream in colour,
3%mlong.£1.25

56-093 Modem connector lead. 4 way
BT plug to 4 way RJ11 plug. 3m long.
£1.75
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56-092 Two way double telephone

adaptor. 1xplugto2xsockets. £1.30 g5 174 Test fead set. Pack of 10 leads

with an insulated crocodile clip at each
. end. 2 x black, 2 x white, 2 x red, 2 x

— — green and 2 x yellow. All 370mm long.
B == Very useful. £2.00
A @
42-378 3 metre telephone plug to socket SRR 7 7 2
extension lead. £1.25 R
60-035 Battery tester for AA, C, D and
(/. ~ PP3 batteries. Card type that glows red
: R for bad and blue for good. 30p each

GOOD QUALITY
DC METER

56-091 Telephone lead. Plug one end
and socket the other. 5mlong. £1.50

- .
”‘» y !I
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42-377 10 metre felephone piug to
socket extension leac. £2.00 60-033 0-100V DC meter. Designed
to fit in a rack but can be used free
starding. Overall size 75 x 46 x
65mm. Display size 44 x 44mm.

£4.00

MKO037 15 metre, telephone plug to
socket lead. White. £2.50
MKO038 20 metre, telephone plug to
socket lead. White. £3.00

FANTASTIC DIGITAL MULTIMETER

70-084 Digital
multimeter with the
following functions:
AC V200 +750,DC A
2000y + 20m + 200m
+ 10A, transistor
tester, square wave
output, continuity
buzzer, DC V 200m +
2000m + 20V + 200V
+ 1000V, resistance
200R + 2000R + 20k
+ 200K + 2m.
Supplied with battery,
test leads and

unbE"E\laME Pl'ice mapual. 13mm.high
- only £7.50 digits. Overall size

125 x 70 x 25mm.
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ANALOGUE

MULTIMETER

80-040 Analogue
multimeter. Uses 1.5V ‘AA’
battery (included). Comes
complete with test leads
and instructions. 16
ranges.

DC Volts
AC Volts

0-2.5-10-50-250-500V
0-10-50-250-500V

DC Current 0-500pA-10mA-250mA
Resistance 10R-1kR
Battery Test 1.5V-9v

Bargain At
Only £4.00

60-061 Multimeter stand. ideal for
standing your meter at an angle and also
gives added protection if you drop it.
Accommodates probes when not in use.
Fits meter sizes around 85mm wide x
190mm long. Mace of some flexible,
plastic material. Ideal for the work
bench. £3.50

=

60-096 Polystyrene cutter. Simple to
use. Requires a 4.5V battery (1289).
£6.95 each

?Lg

60-095 6" miri quick ratcheting bar
clamp and spieader. Grips very tightly
and has a quick release mechanism.
Ideal for modetling. £6.50 each

e

38-200 4" mini quick ratcheting bar
clamp and spreader. Grips very tightly
and has a quick release mechanism.
Ideal for modelling. £1.95 each

60-054 “Helping Hands” with magnifier.
Ideal for soldering, model building, etc.
£4.50

42-310 20 piece tap anc die set.
Consists of one tap and one die in the
following sizes: M3x0.5,4x0.7,5x0.8,
6x1,7x1,8x1.25,10x1.5,12x1.75,
1/8NPT plus 1 x long handle, adjustable
tap wrench and 1 x die handle. Supplied
inaneat, clearlidded case. £7.95

60-087 26 piece hobby kit consisting of
4%" long nose pliers, 4%" side cutters,
tweezers, driver handle, No. 1 & No. 2
cross point bits, No. 1 & No. 2 posi bits,
5mm & 6mm slotted bits, T10, T15, T20
torque bits, " drive adaptor, 3"
extension bar, 4, 6, 8 and 10mm
sockets, 3 slotted precision
screwdrivers and 3 cross point
precision screwdrivers. All this supplied
ina neat, compact, folding storage case.
£6.95
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60-091 4 piece micro spring clamp set
as featured in ‘Radio Control Model
World’, August 2000. These very strong
clips are ideal for the modeller or DIY
enthusiast to clamp things together
while glueing, masking, nailing,
screwing, measuring, etc. 100mm long
with pivoting jaws that open to a
maximum of 30mm. Pack of 4 £1.50

42-336 Strong, lightweight metric
polyamid dial vernier. Reads 0-150mm.
Outside, inside, depth and step
measurements. Has a locking device
and comes supplied in a neat case.
£11.95

42-337 Plastic construction metric dial
vernier. Reads 0-100mm. Outside,
inside, depth and step measurements.
Has a locking device and comes
suppliedin aneat case. £7.95

42-353 Model railway service Kkit.
Contains 10 x slitting discs and mandrel,
6 x HSS twist drill, 1 x brass wheel
brush, 1 x nylon polishing brush and a
polishing mop all contained in a plastic
case. Don’t be without this useful kit.
£7.00

42-347 13 blade army knife with the
following functions: knife, saw, can
opener, ruler, fish hook remover, fish
scaler, scissors, bottle opener, flat
screwdriver, cork screw, reamer, tent
needle, nail cleaner, Phillips screwdriver,
dental pick and tweezers. All this for
only £2.25

60-029 6" side cutters. Brand new.
Cheap quality. Ideal for cutting and
stripping. 1" long cutting end. £1.50

56-156 4” mini end cutter. 11mm wide
jaws. Not bad quality for the price. £1.95

e
56-169 Stainless steel tweezers going
down to a fine point. 88mm long. Ideal
for the hobbyist, stamp collector,
modeller, etc. 65p

Profile of
teeth

56-170 Stainless stee! tweezers, 110mm
long going down to a fine point at the end
with fang teeth for gripping. 80p

42-550 Automatic centre punch. Alloy
steel point. 5” long, knurled steel body.
Just push against area you wish to mark
andthetip fires forward. £3.25

42-372 Qutside micrometer. Metric 0-
25mm. All metal construction, £8.00

42-554 13 piece drill bit set. Supplied in
neat case. Consists of 1 of each of the
following: 1.5, 2, 2.5, 3, 3.2, 3.5, 4, 4.5,
4.8,5,5.5, 6 and 6.5 drills (bit sizes may
vary). Excellent value. £3.50

42-557 6 piece precision screwdriver
set. 4 flat bladed and 2 cross headed.
Ideal for the hobbyist, jewellers and
electronic work. Supplied in neat, clear
fronted case. £1.75

42-548 13 piece hobby knife set
supplied in plastic case. 3 types of
handles and 13 different blades to suit a
variety of jobs. £4.95

42-558 6 piece file set. 175mm long with
handles. Supplied in neat pouch.
Triangular, flat and round types
included. £2.95

42-549 Pick set, similar to dentists
tools. Set of 6 supplied in neat plastic
wallet, all around 160mm long.
Stainless steel, various different curved
points. £5.95

42-551 Wax carver set of 6. Supplied in
neat plastic wallet. 160mm long,
stainless steel. Various curves, straights
and bends. £5.95

42-367 Baby mini vice. All metal
construction. 33mm wide jaws opening
to approximately 20mm. Can be bolted
to a work bench. Overall size 100 x 55 x
50mm. £2.50

\\ ’&‘

42-562 Telescopic inspection mirror.
Chrome finish. Telescopic shaft that
expands from 5” to 18%", with a pocket
clip for carrying in top pocket. The
mirroris 1%" in diameter. £1.95

S
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42-563 Magnetic pick up tool.
Telescopic shaft that extends to 25" with
powerful magnet that picks up to 2ib in
weight. Folds down to pen size and even
has a pocket clip. Very handy. £1.75

48-307 5" stainless steel locking
forceps. Straight. £2.00

48-308 5" stainless steel locking
forceps. Curved. £2.00

60-004 Bargain 6 piece tool kit. Consists
of 1 x 6" diagonal pliers, 1 x 6"
combination pliers, 1 x 6” long nose
pliers, 1 x 6” adjustable spanner, 1 x 4"
cross point screwdriver and 1 x 4"
slotted screw driver. All housed in a neat
hanging storage tray. A good quality,
heat treated carbon steel set. £7.50

42-523 25 piece hex set with both
imperial (0.02” to 3/8") and metric (1.27
to 10mm) sizes. Stored in a neat clear
fronted pouch. £3.95

ey e
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42-509 Micro, HSS, twist drill set. 20 x
drills from 0.3mm to 1.6mm in a neat,
micro box designed to take one drill out
atatime. £7.95

42-508 20 piece diamond engraving and
deburring kit supplied in a plastic
storage case. 2.3mm diameter shanks.
All sorts of shapes and sizes. Very
useful. £8.50

.,

60-003 Claw hammer. Good quality
made by Silverline Tools. 330mm long
wooden shaft. Total weight 700grms.
£3.00
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60-055 Head band magnifier.
Lightweight with velcro straps to adjust
to any size head. Has 3 magnifiers for
different strengths. Use 1 = 1.8x, 142 =
2.3x, 143 = 3.7x and 1+2+3 = 4.8x. |deal
for any miniature work. £24.00

42-524 14 in 1 multi-tool with the
following functions: needle nose pliers,
regular pliers, wire cutter, serrated edge
saw, can opener, bottle opener, Phillips
screwdriver, small screwdriver, mini
screwdriver, screwdriver, ruler, flat file,
25mm knife and a 50mm knife. Folds
down and either fits in your pocket or
attach it to your belt via a neat pouch
supplied. £4.95

ST
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42-349 11 piece combination spanner
set. Metric sizes 6,7,8,9,10,11,12,13,
14, 17 and 19mm. Supplied in a neat
clear fronted wallet. £4.95

! | T ; /
L
42-348 12 piece jumbo punch and chisel
set. Various shapes and sizes from

145mm up to 255mm long. Supplied in
aneat, clear fronted wallet. £9.00

42-315 10 piece bit set. gold colour.
Double sided. Good quality bits, 65mm
long. £1.50

60-078 Glue gun, miniature version. CE
approved. Brand new and boxed. Very
handy for the modeller or
DIY/handyman. Comes complete with 3
sticks of glue. Size 110 x 110 x 25mm.
£5.95

60-079 Giue sticks for above glue gun.
Will stick wood, card, most plastics, etc.
Size 8mm diameter x 100mm long.
Packof 12 £1.50

4

42-354 Polishing mop, 2.25mm (3/32”)
shank. 20mm diameter wheel x 10mm
high. 80p
42-355 Polishing mop, 2.25mm (3/32”)
shank. 23mm diameter wheel x 5Smm
high. 80p

42-361 Brass wheel with 2.25mm
(3/32") shank. Wheel diameter
app-oximately 20mm. 80p
42-358 Steel wheel with 2.25mm
(3/32") shank. Wheel diameter
approximately 20mm. 80p

e

42-360 Brass polishing brush, 2.25mm
(3/32") shank. Wheel diameter
approximately 15mm. 80p
42-357 Steel polishing brush, 2.25mm
(3/32") shank. Wheel diameter
approximately 15mm. 80p

S

42-359 Brass pencil brush, 2.25mm
(3/32") shank. Brush diameter
approximately 6mm. 80p
42-356 Steel pencil brush, 2.25mm
(3/32") shank. Brush diameter
approximately 5mm. 80p

X
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56-109 Needle file set. 10x 140mm long
needle files of various shapes. Supplied
in a neat plastic pouch. £2.00

42-386 Mini anvil, weighs just 440grms
and measures 115 x 50 x 45mm. Ideal
for modelling. £3.00

38-479 Mini side cutter, spring loaded.
Matted non-slip handles. 110mm total
length, £2.25

(

38-480 Mini top end cutter, 110mm
long. Spring loaded, matted non-slip
handles. £2.25

A

38-481 Mini bent nose pliers, 125mm
long. Spring loaded, matted non-slip
handles. £2.25

A

38-483 Mini combination pliers, spring
loaded. Matted non-slip handles.
120mm total length. £2.25

38-476 Wire stripper. Neat spring
loaded, easy action for stripping 0.2mm
up to 1mm cable. Also has wire cutter
and plier nose buiit in. Good quality.
£4.50

38-477 Circular saw set for 12V mini
drills. Consists of 1 x mandrel and 3 x
steel saws, 1 x 16mm, 1 x 19mm and 1 x
23mm diameter. Ideal for woods,
plastics, etc. £4.95

38-478 Vernier caliper. Metric. Made of
stainless steel. For measuring depth,
inside and outside up to 150mm.
Supplied in a neat plastic case. Locking
screw for dialand bar. £22.95

38-420 10 piece diamond needle file set.
100mm long with red sleeved handles.
Supplied ina net plastic wallet. £8.95

I—<
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38-226 Set of 6 open ended, miniature

spanners for BA. Sizes 0,1.2, 3, 4,5, 6,
7,8,9,10and 11 BA.£2.50

24-0211.7mm, pack of 10.
24-0221.8mm, pack of 10.
24-0231.9mm, pack of 10.
24-024 2.0mm, pack of 10.
24-026 2.5mm, pack of 10.
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HSS TWIST DRILL BITS

Supplied In Packs Of 10 - Ideal For The Modeller

RS

24-028 3.0mm, pack of 10.
24-030 3.5mm, pack of 10.
24-0324.0mm, pack of 10.
24-034 4.5mm, pack of 10.
24-036 5.0mm, pack of 1C.

24-0100.5mm, pack of 10.
24-012 0.8mm, pack of 10.
24-0141.0mm, pack of 10.
24-016 1.2mm, pack of 10.
24-0181.4mm, pack of 10.
24-0201.6mm, pack of 10.

Only £3.95
Each Pack
0f10




42-561 5m (16ft) measuring tape.
Automatically feeds back in with stop
button to hold the tape out. Comes with
belt clip and wrist strap. £2.75

|22
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42-559 Optical repair set. Consists of
mini screwdriver, 4 screws and 2 hinge
rings. Packed in a neat pocket size case.
Ideal justin case your glasses fall to bits!
£1.00

>y

42-560 4 piece tweezer set. 115mm
long, stainless steel. Fine point and right
angletypes. £3.50

42-507 5", light duty, thin profile cutter.
Insulated grips. 45° angle for use in tight
spaces. Opening spring loaded. Good
quality for price. £2.95

42-316 19 piece drill set in a neat metal
box. Alt HSS. Sizes included are 1mm,
1.5,2,25,3,3.5,4,45,555,6,6.5,7,
7.5, 8, 8.5, 9, 9.5 and 10. All this for
£6.50

38-227 Large, folding, triple magnifier.
Lens diameter 35mm. Very handy.
£3.00

e
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60-098 24 piece ring and open ended
spanner set. All made from carbon steel,
hardened and tempered, chrome piated
and polished. Both metric and imperial
sizes from 6mm up to 22mm and %" up
to 1”. Supplied in the usual clear fronted
wallet. £12.95 for the complete set

42-320 6" adjustable. All metal
construction. Jaws open to a maximum
of 19mm. £1.75

)
38-436 Single blade army style knife

with tooth pick, nail file and 50mm long
blade. £1.50

38-455 50 piece carbide bit set.
Assorted drills, routers and
microscribes. All have 3mm shanks.
Good quality. Made in USA. £22.95

=

70-093 Air brush kit, fluid and fan
control. Comes complete with 400ml of
“Air Power” inan aerosol. Only £24.95

&v

42-302 Brick Buster. 4" type, 210mm
long with nice rubber grip handle to
reduce the chance of hitting your hand.
£2.00

70-078 Low meit, mini glue gun.
Supplied with three glue sticks. Mains
use but wired to a shaver plug. 9W.
Trigger action. £4.50

60-073 Deluxe hand magnifier. 105mm
diameter lens (approximately).
Absolutely brilliant for that small print. 3
xmagnification. £4.00

42-301 Brick Buster. 2" type, 210mm
long with nice rubber grip handle to
reduce the chance of hitting your hand.
£1.25

& P
42-321 12 piece power screwdriver set.
Very handy. 3 sizes of bits, 6mm flat
blade, No. 2 cross and No. 2 Phillips in 4

different lengths (25mm, 50mm, 65mm
and 150mm). Exceptional value! £2.00

42-388 2 piece eye magnifier. Unscrews
in the centre to give two different
magnifications or use as is. Gives 6x and
12x magnification. £2.50

42-390 Folding magnifier with 10x
magnification. Approximately 15mm
diameter lens. Handy pocket size. £2.50

42-389 Folding triple magnifier, giving 7
different magnifications by varying
which of the 3 magnifiers you use.
Approximately 22mm diameter lenses.
Handy pocket size. £2.50

\_\

42-306 4 piece wood chisel set with nice
blue handles and blade guards. Sizes
W, %", %" and 1".£5.50

38-420 10 piece diamond needle file set.
100mm long with red sleeved handles.
Supplied in anet plastic wallet. £8.95

”

42-312 The ultimate new Muititool. 22
tools in one with carrying case. Includes
large screwdriver, small screwdriver,
needle nose pliers, regular pliers, hook
remover, large knife blade, small knife
blade, bottle opener, file, fish scaler, wire
cutters, hex socket wrenches (on
handle), ruler, can opener, tool
connector with six bits. Only £6.50

HOLE SAW SET

42-311 Hole saw to cut
smooth, clean, accurate holes
from 34" to 2%". 7 tool steel
cups (3", 778", 1", 1'/8", 1%,
2" and 2%"). Supplied in a
neat case.

Only £5.95
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42-301 Mode! railway track cutter.
Suitable for HO, 00, N and Z gauges.
Very good quality with insulated
handles. 145mm long. Made by Xuron.
£11.00

80-158 Steel hand vice, 4 inches long.
Jaws opento 15mm. £3.95

‘

42-319 3" deluxs, locking knife,
stainfess steel blade with brass and
wood handle. Leather pouch included.
£2.50

"\\
42-322 2 x precision screwdrivers, 1 x
flat blade and 1 x Phillips. Nice plastic
handles with metal shafts. Long reach

type. Shaft length 100mm, total length
185mm. £1.00

38-482 Needle nose pliers, spring
loaded. 150mm !ong. Matted non-slip
handles. £2.25

48-039 10 piece diamond file set.
180mm long with red handles. Very
good quality. Supplied in a neat blue with
clear fronted waliet. £15.00

80-038 UHU hot mert glue gun. Fast
heating. Includes 15 glue sticks. Handy,
miniature (150mm) size. £8.95

80-039 UHU cold melt glue gun. Bonds
in seconds. Ideal for paper, card, etc.
Includes 15 glae sticks with glitter.
Handy, miniature (150mm) size. £8.95

&

@

48-134 Lightweight air brush kit. Sprays
oil and water based paint, enamels and
lacquers - even rustproofing! Single
actior, external mix gun operates on 15-

50 PSI. Spray pattern adjusts from %" to
2". Comes with %" pipe adaptor, £8.95

48-157 13mm diameter masonry drill

bit. Total length 200mm. Made in
England. £1.50

17 PIECE BRUSH & POLISHER SET

7
o

48-132 17 piece brush and polisher set. Various brass, steel,
nylon and mops for polishing and cleaning most materials. All
have a 2.2mm or 3.2mm diameter shaft. Supplied in a neat
plastic case.

Complete Set Only £8.95
SANDING, - EER

-

GRINDING& =
CUTTING SET oy

48-133 86 piece sanding, cutting and grinding set. Consists of
loads of stones, mandrills, splicers and sanders. Supplied in a
neat plastic case.

Complete Set Just £9.95

fiddly jobs.

Only £25.00

LIGHT HEAD MAGNIFYING GLASSES

80-077 Deluxe, lightweight head band magnifier with light. Gives 4 different magnifying
lenses, 1.2x, 1.8x, 2.5x and 3.5x. Works from 2 x ‘AAA’ batteries (not included). Best
one we've seeninalongtime.

Excellent Value At Only £29.95

80-076 Light head band
magnifier with lights. Two lenses
giving either 2.2x or 3.3x
magnification. The lights work
from 4 x ‘AAA’ batteries (not
included). Ideal for those small,
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ELECTRONIC DIGITAL CALIPER

PartNo. | Diameter | Length | Price M As 0 N RY
176 Jsmm __Jsomm 138 |
48-177 |4mm 75mm 35p
80-046 Electronic digital caliper for both imperial (0-6 inches) and metric (0- 48-178 |5mm 82mm 40p D R I LL
150mm). Accuracy +/-0.001". Simple touch button facility to change from 48-179 |6mm | 93mm 45p
metric to imperial (and vice versa). On/off and zero button, inside and outside 48-180 [7mm 100mm | 50p
measuring plus locking screw to hold measurement. Uses a standard watch 48-181 [smm 108mm @i ] BITS
battery (included). Metal construction. Supplied in a neat plastic storage case. 48-182 |9mm  [110mm i EP._— 48-185 Pack of 2 of each of all
s ecial Price 0“' £34 95 48-183 |10mm  [112mm | 80p | masonry drill bits shown in table,
p v . 48-184 [12mm | 145mm_[90p | givingatotal of 18.£5.95

LATEST ARRIVALS - JUST IN AT WCN!

o

48-206 3mm red LED. Standard 2-3V
working. Packof 100 £2.50

48-207 5mm yellow, round LED.
Standard 2-3V working. Lensed and
bright. Made by Panasonic, Part No.
LN41YPHL. Pack of 100 £2.50

48-208 5mm green LED (clear before
illuminated). Lensed and bright. Part No.
SLR 54PT3F. Standard 2-3V working.
Pack of 100 £2.50

48-209 5mm red LED (clear before
illuminated). Ultra bright and lensed,
125mcd @ 20mA. Standard 2-3V

working. Pack of 20 £1.00

A #

48-199 6V grain of wheat bulb, 65mA.
3mm diameter bulb with 120mm long
leads. Pack of 4 £1.00

48-198 12V clear grain of wheat bulb,
80mA. 3mm diameter bulb with 120mm
long leads. Pack of 4 £1.00

"“®

48-229 Voltage regulator, LM337T. -
1.2V to 37V. Adjustable T0220 case.
1.5A.£1.00

48-235 LT117IC adjustable, 2.5A, high
efficiency, step up switching regulator.
Input voltage 3-40V. Switch frequency
100KHz. Switch current limit 5.5A
(max). 5 pin T0220 case. These
normally sell for £8.00. Our price £2.50

48-230 78L05, 5V, 100mA fixed positive
voltage regulator. TO92 case. Pack of 4
£1.00

48-231 78L12, 12V, 100mA fixed
positive voltage reguiator. T092 case.
Packof 4£1.00

48-232 78L05, 5V, 100mA fixed
negative voltage regulator. TO92 case.
Packof4£1.00

48-233 78L125, 12V, 100mA fixed
negative voltage regulator. T092 case.
Packof4£1.00

POWERFUL MAGNET
48-192 Powerful steel
magnet, 40mm diameter
X 9mm wide with a
22mm diameter hole.

Only £1.00 Each
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80-167 10m telephone extension kit.
Consists of 1 x extension wall mounting
box, 10m of cable, cable clips and an
adaptor to fit your master box so you can
stilt plug your phone in as well as having
the extension for an additional phone.
Comes complete with instructions.
£3.95

80-168 RS232 extension lead. 25 way
‘D’ type plug to socket lead. 1.2m long.
£1.50

48-236 8MHz, quartz crystal. HC49V
case. 11 x 10 x 4mm with 14mm long
legs.50p

48-238 15.7503MHz, quartz crystal.
M49V standard case. 13 x 10 x 4mm
with 124mm long legs. 50p

48-239 31.62857MHz, crystal, 3 pin
device. Standard HC49V case. 14 x 10 x
4mm with 12mmlong legs. 50p

48-240 31.62867MHz, crystal, 3 pin
device. Standard HC49V case. 14 x 10 x
4mm with 12mmiong legs. 50p

-
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48-336 Ni-Cad pack, 2 x 1/3 AA size,
1.2V cells soldered together to give
2.4V. Each cell measures 17 x 14mm
diameter terminating to a 2 pin socket.
Current rating is believed to be 180mA.
£1.00

48-246 GAL22V10B 15LP IC. 24 pin,
dual in-line package. High performance
E2-CMOSPLD. £1.00

48-247 CY7C199 25PC, 28 pin dual in-
line package RAM. £1.00

48-248 CY7C265 15PC, 28 pin DIL
package. Some sort of RAM. £1.00
48-249 CY7C263 20WC, 24 pin DIL
package.£2.00

48-250 CY7C265 15WC, 28 pin DIL
package. £2.00

48-251 CY7C277 30WC, 28 pin DIL
package IC. £2.00

48-252 CY7C287 45WC, 28 pin DIL
package. £2.00

48-337 Sanyo rechargeable coin cell. 2 x
ML2430 strapped together to give 6V.
Each cell measures 24mm diameter x
3mmthick. 50p each




80-169 Stepper motor, 3.1V. Coil 3.4 ohms,
decrease per step 1.8. Made by Kyushu Matsushta
Electic. Body size 44 x 44 x 35mm with a 20mm
fong shaft with a 5mm diameter.

Only £5.00

80-170 Stepper motor, 18V, 16 ohms. 7.5 degrees
per step angle. 6 leads. Body size 57 diameter x
25mm thick with a 12mm long shaft with a 6mm
diameter.

Only £5.00

80-171 Stepper motor, 5V, 5 ohms. 1.8 degrees per
step. Body size 57 x 57 x 40mm with a 25mm long
shaft with a 6mm diameter. Made by Minebea Co.
Ltd. Good quality.

Only £7.00

80-172 Stepper motor, 5V, 9.55 ohms. 8 degrees
per step. Body size 55mm diameter x 25mm thick
with a 10mm long spindie with a 4mm diameter. ‘&

Only £5.00

GOOD'%UALITY STEPPER MOTORS

Selection Of Audio Visual Products

Cordless Stereo Loudspeakers

RSPR863 Utilising the latest RF (Radio Frequency) technology to give clear
detailed reproduction. Signal will pass through walls and ceilings and can be
memmme | Used as rear speakers in surround or Pro-Logic systems. £25.00

Tie Clip Microphone
REM200 Omni-directional tie clip
microphone suitable for use with  Jyg Simple & Easy Editool
most types of camcorders. Ideal  gx-ED11 Easy to operate video editing.

for TV style interviews and Control both camcorder and VCR using the
narration. Complete with wind o1 jarge buttons. Compatible with most
‘ muff. £9.00 VCRs and camcorders that operate using
Prisma Video Sound Mixer infra-red remote control. Requires no
RMX250 Add background music, narration, etc to video film whilst connection between the JX-ED11 and
copying without affecting the original soundtrack. Complete with VCR/camcorder. Supports JVC Random
microphone. £15.00 Assemble Editing Function. £25.00
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SUPER DUPER MAGNETS!

“

48-277 Steel magnets,
bar type with a hole in
the centre. 20 x 10 x
8mm. Ideal for model
railways, etc.

Pack Of 3 Only £1.00

e

48-234 Miniature speaker, 10mm
diameter, 5mm thick. 16R. 1" tail toa pin

connector. 50p

48-243 12.288MHz crystal oscillator. 4
pincase. £1.00
48-244 16MHz crystal oscillator. 4 pin
package. £1.00

~

48-237 12MHz crystal, low profile style
case. 10 x 3mm high x 4mm with 14mm
longlegs. 50p

. 4

48-245 OP200G, 8 pin DIL IC. Dual low
noise op amp. Usually around the £4.50
mark. Our price £1.50

‘ F——
.
. /
e

48-261 Coax fly lead. Plug to plug,
white, 75 ohms. 1mlong. 60p

48-262 Coax fly lead. Plug to plug,
white, 75 ohms. 2m long. 80p

48-263 Coax fly lead. Plug to plug,
white, 75 ohms. 4m long. £1.30

48-264 Coax fly lead. Plug to plug,
white, 75 ohms. 10miong. £2.00

W), -

48-265 Coax fly lead. Plug to socket,
black, 75 ohms. 1miong. 60p

48-266 Coax fly lead. Plug to socket,
black, 75 chms. 2miong. 80p

48-267 Coax fly lead. Plug to socket,
black, 75 chms.4mliong. £1.30

48-268 Coax fly lead. Plug to socket,
black, 75 ohms. 10m long. £2.00

80-149 Figure of 8 mains lead. 1 x figure
of 8 socket to 1 x 2 pin shaver style plug.
Ideal for radio’s, etc. 2mlong. £1.50

48-241 4.096MHz crystal oseillator
module. 4 pin case. £1.00

48-242 12MHz crystal oscillator. 4 pin
case. £1.00

48-226 12V, 0.8Ah, lead acid gel type,
rechargeable battery. Second hand but
fully working. Size 95 x 52 x 25mm with
a 10cm lead coming out to a 2 pin
connector. Weighs 325grms. Only
£3.50 each

80-137 Pack of 20 strips
of foam with a sticky
back. Ideal for many
applications such as
protecting products,
modelling, insulating,
packing and much more.
Each strip measures
approximately 250 x
40mm x 6mm thick.

Fantastic Foam!

Pack Of 20 £1.95
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SWITCH MODE PSU

Our Prlce Only £40.00

80-138 WP505 switch
mode PSU made by Weir.
115V or 230V input.
¥ Output is +5V @ 80A,
+15V@10A, -15V @
10A, -5.2V @ 15A, +24V
@ 4A. Low profile type.
300 x 190 x 47mm.
These units are brand
new and normally cost
around £400.00.

48-201 Nickel metal hydride, 4 coin cell
battery pack giving 4.8V @ 250mAh,
with an 11" lead to a 2 pin connector.
Made by Varta (V250H). Each cell is
25mm diameter x 6mm thick. Neatly
soldered and heatshrunk together giving
an overall size of 100 x 25 x 6mm. Brand
new. Only £2.95

80-163 Nice quality goose neck
magnifier. 2 x magnification. 90mm
diameter glass magnifier, 180mm long
flexible neck to give any angle required.
Weighty base to prevent movement.
£12.95

80A086 30 x 30 x 6mm, 5V DC Sunon
fan.0.65W. £2.00

48A144 Digital IC camera chips in a neat
board 28 x 28 x 7mm. Standard image
format 160 x 120. Automatic exposure
and gain contrclier. Works off 5V DC.
Some data supplied. £10.00

> \‘ /
B0A089 Twin fibre optic cable, 5Sm long

with two connectors at each end. Solid
coretype, FDDI-SC Duplex MM. £3.00

-

2]

;)(}

48A142 Ni-Cad battery pack, ¥z ‘AA' x 3
for corcless phones giving 3.6V,
270mA. Size 45 x 30 x 14mm with lead
toa 2 pin socket. £2.00

80A087 Socket 7 processor fan with
heatsink. Heatsink size 50 x 50 x 15mm.
Fansize 45x45x11mm. 12V DC. £3.00




80A093 Battery pack giving 10V @
1.4Ah and 6V @ 0.6Ah. Consists of 5 x
2V, 1.4Ah cells and 3 x 2V, 0.6Ah cells.
Easy to split open. 100 x 80 x 38mm
black plastic case. £7.00

80A088 92 x 92 x 25mm, 12V DC fan.
£2.50

\//’Q

80A099 75-300 ohm V" shaped aerial.
Telescopic type, extends from 200 to
960mm with flying lead to coax plug.
Ideal for portable TV's and radios. £2.50

80A098 ‘SecurCam’ surveillance box.
Security video camera distribution box
to allow up to 2 cameras into one
television, with combined Scart/RF/RCA
inputs and outputs. Built-in alarm.
Automatic camera switching. £19.95

80A090 PSU, mains input with a 5V @
6A and a 12V @ 4A output. Farnell, part
number N20067. Switch mode type.
Size 195 x 145 x 85mm. £9.95

’/ff’ / 7 / //

80A097 PS2 keyboard. Second hand but
in good condition. £4.00

80A091 396W, switch mode PSU made
by Asian Micro Sources, model number
AK 486. Input 115V AC or 230V AC.
Qutput +5VDC @45A, +12VDC @ 13A, -
5V DC @ 0.5A and -12V DC @ 1A. Fan
cooled. Qutlet IEC socket for 230V AC @
1A or 115V AC @ 2A. Nice switch. Case
size215x150x 150mm. £19.95

80A096 SCSI, 4 speed CD ROM drive.
£15.00

80A095 Slim-tine, IBM 3%" floppy disk
drive. Approximately 14mm thick! Ex-
equipmer:t but fully werking. £8.00

80A094 1.44Mb, 3% floppy disk drive.
Ex-equipment but fully working. £5.00

80A092 3 COM, ISA network card. £5.00

COMPUTER MEMORY

48A1454Mb, 72 pin SIM’s. Fast page mode. £4.00
48A146 4Mb, 72 pir SIM’s, EDQ. £4.00

48A147 8Mb, 72 pir: SIM’s, £6.00

48A148 256k memory, 30 pin SIM's. £3.00
48A149 1Mb memory, 30 pin SIM’s. £6.00
48A150 32Mb, 168 pin DIMM's. £10.00

INTERESTED OR LIKE WHAT
YOU SEE BUT DON’T WANT
TO ORDER ANYTHING AT
THIS PARTICULAR MOMENT?

Then why not join our mailing list absolutely
FREE of charge and receive future
catalogues detailing all the latest bargains
from WCN Supplies. Simply fill in the coupon
opposite and return to us or, if you prefer,
phone, fax or email your contact detalls.
(Please be aware that if you place an order
you will automatically be entered on to our

database).

The OId Grain Store
Rear Of 62 Rumbridge Street
Totton - Southampton - SO40 9DS
Telephone or Fax On
Southampton 023 8066 0700

Email

[
[
|
[
[
[
[
[
[
[
[
: Email: info@wcnsupplies.fsnet.co.uk
[
[
[
[
[
[
[
I
[
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Rear
Entrance
For Car
Parking Via
Brokenford
Avenue

Pedestrian
Access
From

Rumbridge
Street
Via Alle
Between Shops

OPENING TIMES: Monday - Friday: 9.00am to 5.00pm
Saturday: 9.00am to 1.00pm - CALLERS WELCOME

WHERE TO FIND US

ORDER FORM

Name.... EMAil AGOTESS........ccveveciereieeee st sesre st et ese s snsesnnas
AGATESS....o.eveveeereerernrireeeeiecrietereststesessssssesssssesaesessnsanteras CREDIT/DEBIT CARD DETAILS

SUPPLIES
~—_—

............ Expiry Date........cccoccerrcacunccuenns Ememhnl’?&iy).................

POSt COUE.....orenrerrrecree et Start Date (If Applicable)...........ccoveovuererecneersencenerecinceneens
The OMd Grain Store TOIEPNONE NO.....eces oo L DO

Rear Of 62 Rumbridge Street cee ore
Totton - Southampton - S040 9DS Qty Code Description Price Total
Telephone or Fax On
Southampton 023 8066 0700 - ]
Emall: Info@wensupplies.fsnet.co.uk | — -
www.wcnsupplies.com

ALL MAJOR CREDIT/DEBIT
CARDS ACCEPTED _ -

ALL PRICES i B
INCLUDE VAT | -

Should any item be unavailable, we do
not charge for it. If you have paid by i ] IR
cheque or postal order you will receive | —+ —
a refund. For any sold out items (if
value is less than a £1.00) we usually
send 1st or 2nd class postage Stamps. sy, yur order, together with payment by Cheque, Postal Order, Sub Total

WE DO NOT ISSUE CREDIT NOTES Cash or Stamps to: —F’—c>st—agT&7Handling £2 25.‘ m

WCN SUPPLIES - THE OLD GRAIN STORE
Dl e NN Lol 1) REAR OF 62 RUMBRIDGE STREET - TOTTON - SOUTHAMPTON - S0409DS| TOTAL
YOUR ORDER TODAY!

Please make cheques and postal orders payabie to WCN SUPPLIES *Postage & Handling Charge Is £2.25 For All Orders
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socket connects via a suitable lead to the
PC’s COM2 serial port.

Attach the panel meters, potentiometers,
remaining switches and sockets to the front
panel. Drill holes in the back panel 10 accept
the power supply sockets and the serial link
socket SK1. Cut ribbon cable to the required
length and solder the ends to the appropriate
connectors. Make cable harness to connect:

@ Power supply sockets to the Imm p.c.b.
pin-header connectors.

@ SKI1 serial socket to p.c.b. connector.

@ P.C.B. connectors to coefficient multi-
plier potentiometers and the return to
earth.

@ Panel meter wiring. Note that panel
meters may have connectors for illumi-
nation of the dials. Use either the +15V

Everyday Practical Electronics, November 2002

or the =15V to supply the bulbs. This is

useful as the panel meter lights function

also as power on indicators.

Photographs of some aspects of the case
assembly are in Part 2.

ATOM BOARD
The ATOM p.c.b. (Fig.17) is soldered
to the front panel sockets in a similar

805



-15V t=—t—i
GNOD +—+—@
+15V tmte® L B
+5V e—t—@ sa. NC
NC .
e m
—{Ri3}—e
e 0 0 S .
s3 NC
@nNC
SPEAKER{L:: e & 9 TR1 '3
5] C
& a-- $,
RESET
i
SWITCH P 4
0B | 4 +——@
PINS| 3 4——@® R
24-1—@ V7
@nNC
—&
- )-4C21
Rl e
LCD. |+—@®
DISPLAY { «—@
(PROVISION) | +1—@
-8
“-— f\ &
- 23 K
il 76 F
hdnd ?27¢
yvy
TO MAIN PCB

Fig.17. Component layout details for the ATOM microcontroller p.c.b.

way to the main board. The ATOM i.c.
used in the prototype had four small pads
at the back of it (these are the ADC pins),
which must be connected with four short
wires to the p.c.b. (see photo).

This is a very delicate operation and
must be done with extreme care as the
pads are tiny and very close together. Use a
very small soldering iron tip and melt a
small amount of solder onto the wire ends.
Then looking through a magnifying glass
hold the wire end on the pad and touch the
tip of the soldering iron on the wire and
pad momentarily to make the connection.

Whilst “carrying the solder” on the iron
is not normally recommended, if you do so
with sufficient haste (but with care) the
solder quality should not deteriorate
significantly.

Once complete, use a multimeter to o st s g e A M domngrd = 5. ok " P e lﬂ
check that a solder bridge has not been i . -
made between the pads. Prototype ATOM p.c.b.

NEXT MONTH ; = . .

In the concluding part next month, test-
ing the various aspects of the design is
described. Examples are then given illus-
trating how the computer can be used to -
simulate real-world engineering problems, i g ;-3 ABRE 2
such as encountered when loading a spring, s = 2
or demonstrating the take-off and landing ! ’ \ag
of a Harrier jump jet! Gy o S e,

RESOURCES R — — .
VB6 software for this project is avail- g e : ™

able for free download from the EPE ftp B O () 00 '

site, or on CD-ROM (for which a charge

applies) from the EPE Editorial office,

see the EPE PCB Service page for AR NRNNNERE NI |

details. Software for the ATOM can be ILALLE LIt ) r' 111
supplied on CD-ROM when you buy this Yy (L FY R Y ) TYTTYRG :
microcontroller (see this month’s i B L LR s : : 3 1P
Shoptalk page for details) or can be —— = Lﬂ—'-- : =N z

downloaded from www.basicmicro.com.

806 Everyday Practical Electronics, November 2002




EVERYDAY

TRE .1 IAGAZINE POR ELECTRONICS TECHNOLOGY & COMPUTER PROJECTS

We can supply back issues of EPE by post, most issues from the past three years are available. An EPE index for the 1ast five years is also available — see order form. Alternativety,
indexes are published m the December issue for that year. Where we are unable to provide a back issue a photocopy of any one article (or one part of a series) can be purchased
for the same price. Issues from Nov. 98 are available on CD-ROM ~ see next page — and issues from the last six months are also available to download from www.epemag.com.

DID YOU MISS THESE?

JULY '01

PROJECTS e Stereo/Surround Sound Amplifier
® PIC to Printer Interface ® Perpetual Projects 1—
Solar-Powered Power Supply and Voltage
Regulator @ MSF Signal Repeater and Indicator.
FEATURES e The World of PLCs e Ingenuity
Unlimited e Circuit Surgery ® New Technology
Update ® Net Work — The Internet Page.

PROJECTS e Digitimer e Lead-Acid Battery
Charger ® Compact Sho-twave Loop Aerial @
Perpetual Projects 2 — L.E.D. Flasher — Double
Door-Buzzer.

FEATURES e Controlling Power Generation
Ingenuity Unlimited e Interface ® Circuit Surgery
ew Technology Update ® Net Work.

SEPT '01 Photocopies onl

PROJECTS e Water Monitor ® L.E.D. Super
Torches @ Synchronous Clock Driver @ Perpetual
Projects 3 — Loop Surglar Alarm — Touch-Switch
Door-Light ~ Solar-Powered Rain Alarm.

FEATURES e Controlling Flight e Ingenuity
Unlimited @ Practically Speaking @ Circuit Surgey
o New Technology Update ® Net Work — The
Internet Page.

OCT '01 Photocopies onl

PROJECTS e PIC Toolkit Mk3 ® Camcorder Power
Supply ® 2-Valve SW Recelver ® Perpetual Projects
4 - Gate Sentinel - Bird Scarer — In-Out Register.
FEATURES e Traffic Control @ ingenuity Unlimited
o New Technol Update e Circuit Surge;’y (]
Interface ® Net Work — The Internet Page ® Free
2 CD-ROMs — Microchip 2001 Tech Library.

NOV '01

PROJECTS e Capacitance Meter ® Pitch Switch e
Lig:ts Needed Alert @ Teach-In 2002 Power Supply.
FEATURES e Teach-In 2002 - Part 1 e Practically
Speaking ® Circuit Surgery ® New Technol_lqu
Update o Ingenuity Unlimited ® Net Work —
Internet Pa%e ® free 16-page Supplement — PIC
Toolkit TK3 For Windows.

prre——
ELECTRONICS
e S e e S
ST ==

MLTECOH LED.

PROJECTS e Ghost Buster ® PIC Polywhatsit @
Twinkling Lights @ Mains Failure Alarm.

FEATURES e Teach-In 2002 — Part 2 ® Marconi —
The Father of Radio e Interface ® Ingenuity

Unlimited @ Circuit Surgery ® New Technol
Update ® Net Work ~ Tlgwg Internet Page @ 288¥
Annual Index.

JAN ’02
PROJECTS e PIC Magick Musick ® Time Delay
Touch Switch e Versatie Bench Power Supply e
Forever Flasher.
FEATURES e Teach-In 2002 ~ Part 3 e Practically

Speaking @ Ingenuity Unlimited ® New Technology
Update @ Circuit Surgery ® Net Work — The Internet
Page.

PROJECTS o PIC Spectrum Analyser & Guitar
Practice Amp ® HT Power Supply e Versatile
Current Monitor.

FEATURES e Teach-In 2002 — Part 4 e Ingenuity
Unlimited @ Russian Space Shuttle Revisited @
Circuit Surgemoo Interface ® New Technology
Update @ Net Work — The Internet Page.

»——

‘i;ﬁ'zi RONIES]

i

PROJECTS e MK484 Shortwave Radio ® PIC

Virus Zapéaer © RH Meter e PiC Mini-Erigma.

FEATURES e Teach-In 2002 — Part 5 e ingenuity
Unlimited ® Programming PIC Interrupts—1 @ Circuit
Surgery ® Practically Speaking ® New Technology
Update ® Net Work — The Internet Page.

APR '02

PROJECTS e Electric Guitas Tuner e PIG
Controlled Intruder Alarm @ Solar Charge and Go
e Manual Stepger Motor Controier.

FEATURES e Teach-In 2002 — Part 6 ® Interface
e Programming PIC Interrupts—2 @ Circuit Surgery
e Ingenuity Unlimited ® New Technol?:%y Update
o Net Work — The Internet Page ® FREE Giant
Op.Amp Data Chart.

MAY '02

PROJECTS e PIC Big-Digit Display ® Simple Audio

Circuits - 1 ® Freezer Alarm ® Washing Ready

ndicator.

FEATURES e Teach-In 2002 — Part 7 e Ingenuity

Unlimited e Practicalty Speakin%vo New Technology

gpdate ® Circuit Surgery ® Net Work — The Internet
age.

JUNE '02

PROJECTS e Biopic Heartbeat Monitor e
Frequency Standard Generator ® Simple Audio
Circuits — 2 ® World Lamp.

FEATURES e Teach-In 2002 — Part 8 e Interface ®
New Technology Update e Circuit Surgery e
IF?genuity Unlimited ® Net Work — The internet
age.

BACK ISSUES

EUEGTRONICS

JULY '02

PROJECTS e EPE StyloPIC e infra-Red
Autoswitch e Simple Audio Circuits — 3 ® Rotary
Combination Lock

FEATURES e Teach-In 2002 — Part 9 e Practically
Speaking ® Using The PIC's PCLATH Command
o Ingenuity Unlimited e Circuit Surgery ® New
Technology Update ® Net Work-The internet Page.

PROJECTS e PIC World Clock e Pickpocket Alarm
o Big-Ears Buggy ® Simple Audio Circuits — 4.
FEATURES e Teach-In 2002 — Part 10 e Using
Square Roots with PICs e Ingenuity Unlimited ®
Evolutionary Electronics e Interface e Circuit
Surgery ® Net Work — The Internet Page.

= =
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‘i
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— = __ltll

SEPT '02

PROJECTS e Freebird Glider Control e Portable
Telephone Tester ® EPE Morse Code Reader e
Vinyl to CD Preamplifier.

FEATURES e Circuit Surgery ® New Technology
Update e Practically Speaking ® Net Work @

Flowcode for PICmicro ® Logic Gate Inverter
Oscillators @ Net Work — The Internet Page.

OCT '02 :

PROJECTS ® EPE Bounty Treasure Hunter ® IC
Tester ® Headset Communicator @ PIC-Pocket
Battleships.

FEATURES e Circuit Surgery ® New Technology
Update ® Logic Gate Inverter Oscillators — 2 o
Interface ® Network — The Internet Page @ Using
TK3 With Windows XP and 2000.

BACK ISSUES ONLY £3.50 each inc. UK p&p.
Overseas prices £4 each surface mail, £5.50 each airmail.

We can also supply issues from earlier years: 1998 (except Jan. to May, July, Nov., Dec.), 1999, 2000
{except Feb.), 2001 (except May, Sept., Oct.). Where we do not have an issue a photocopy of any one
article or one part of a series can be provided at the same price.

ORDER FORM - BACK ISSUES — PHOTOCOPIES- INDEXES
L] Send back issues dated . ....... ...... ... ...
"] send photocopies of (article title and issue date) . . . . .

[:] Send copies of last five years indexes (£3.50 for five inc. p&p ~ Overseas £4 surface, £5.50 airmail)

Everyday Practical Electronics, November 2002

..................................................... L= BN 5800 aaas 8000800000 a8aa0a0aaa
[:] 1 enclose cheque/P.O.bank drafttothevalue cf € ... ... .. ... .. .. i
[:] Please charge my Visa/Mastercard/Amex/Diners Club/Switch€ . .... ... Switch Issue No. . .. . ..
(o100 55 06080000600000 GOGObS0aaaa00 ad A006a0a0000a Card ExpiryDate . . .................
SEND TO: Everyday Pracfical Ek wi F ing Ltd., 408 Wimb Road East, Ferndown, Dorset BH22 9ND.
Tel: 01202 873872. Fax: 01202 874562.
E-mail: orders @ epemag.wi co.uk  On-line Shop: www.epemag.wimborne.co.uk/shopdoor.htm
Payments must be in £ sterling - cheque or bank draft drawn on a UK bank. Normally supplied within seven days of receipt of order.
Send a copy of this form, or arder by letter if you do not wish to cut your issue.
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STORE YOUR BACK ISSUES ON MINI CD-ROMS

£1 4-45 each

including VAT

-

A great way to buy EPE Back Issues - our mini CD-ROMs contain
back issues from our EPE Online website plus bonus articles, all the
relevant PIC software and web links. Note: no free gifts are included.

All this for just £14.45 each including postage and packing.

VOL 1 CONTENTS NOTE: These mini CD-ROMs are

itable f ith
BACK ISSUES - November 1998 tc June 1999 (all the projects, C%—F?ga g:i:es,e{:ya?gqsi(r:ev:zjoze

features, news, IUs etc. from all eight issues). Note: No advertise- ;
ments are included. PIC PROJECT CODES - Al the available —_— Ret‘:gel' n(ta’ﬁ:‘:tl'e Uy
codes for the PIC based projects published in these issues. adobe.com/acrobat)

VOL 2 CONTENTS

BACK ISSUES - July 1999 to December 1999 (all the projects, Order on-line from
features, news, 1Us, etc. from all six issues). Note: No advertisements WWW-ePemag-W"“bome-co-UK/ShOP_door-htm
are included. PIC PROJECT CODES - All the available codes for the or www.epemag.com (USA §$ prices)
PIC-based projects published in these issues. or by phone, Fax, E-mail or Post
VOL 3 CONTENTS sttt :

BACK ISSUES - January 2000 to June 2000 (all the projects, features, BACK ISSUES MINI CD-ROM ORDER FORM

news, IUs, etc. from all six issues). PIC PROJECT CODES - All the
available codes for the PIC-based projects published in these issues.

]
]
]
]
]
VOL 4 CONTENTS ]
]
]
]
'
'
]
'

'
1
Please send me ........ (quantity) BACK ISSUES CD-ROM VOL 1 :
Please send me ........ (quantity) BACK ISSUES CD-ROM VOL 2 :
Please send me ........ (quantity) BACK ISSUES CD-ROM VOL 3 :
Please send me ........ (quantity) BACK ISSUES CD-ROM VOL 4 1
Please send me ........ (quantity) BACK ISSUES CD-ROM VOL 5 :

Please send me ........ (quantity) BACK ISSUES CD-ROM VOL 6 :

BACK ISSUES - July 2000 to Dec. 2000 (all the prajects, features,
news, IUs etc. from all six issues). PROJECT CODES - All the available
codes for the programmable projects in these issues.

VOL 5 CONTENTS

BACK ISSUES - January 2001 to June 2001 (all the projects, features, . , . !
news, IUs etc. from all six issues). PROJECT CODES — Al the available ! Price £14.45 each — includes postage to anywhere in the world. 1
codes for the programmable projects in these issues, inciuding those for 1 Name :
Interface. AU LA Sas e 800 2050 9063306000 000 d A da A 0d SN 0E a0 !
PAress . ... .. e 1

VOL 6 CONTENTS ' ]

BACK ISSUES — July 2001 to December 2001 (all the projects, : ................................................ :
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Constructional Projects

PICAXE
PROJECTS

MAX HORSEY

Part 1 - Egg Timer, Dice Machine, Quiz Game Monitor

Using the PICAXE system, you do not need specialised
equipment or knowledge to program the PIC microcontrollers
used in these designs.

is considerable, and this series of

articles is based around a variant of
one of them, used with a general-purpose
circuit and printed circuit board, allowing
nine projects to be realised. The only major
difference between them being the pro-
gram code and casing layouts.

All the projects are based on PICAXE-
18 microcontrollers. These are modified
versions of Microchip’s PIC16F627, a fair-
ly recent addition to the PIC family. They
have been modified by Revolution
Education to allow them to accept program
code written in a form of BASIC. These
devices do not need special programming
hardware and are simply programmed by
means of a serial link to your PC.

IN A FLASH

The basic PIC16F627 and its PICAXE-
18 derivative are flash reprogrammable,
include an internal oscillator, and analogue
as well as digital inputs. The designs pre-
sented here can be used with either device,
although the standard PIC16F627 needs to
be programmed using a conventional PIC
programmer.

Details of obtaining the software and the
PICAXE system are given later, as are
details of obtaining preprogrammed PICs
direct from the author, should you not have
a computer but still want to build the
designs.

The projects to be described are:

Part 1. Digital:
Egg Timer
Dice Machine
Quiz Game Monitor (4 inputs)

Part 2: Analogue:
Temperature Sensor
Voltage Sensor
VU Display

Part 3: Chaser:
Chaser (low voltage)
Interface Circuits
Mains Interface

Tm: flexibility of PIC microcontrollers
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WHAT IS PICAXE?

The PICAXE system allows you to pro-
gram a PICAXE-18 device directly in your
circuit by means of a 3-wire serial link
from your PC-compatible computer. This
is achieved by means of a 3-pin connector
and 3-wire download cable. The cable is
terminated with a 9-pin connector at the
PC end, and a 3-pin socket at the circuit
board end.

The steps required to construct a
PICAXE circuit are as follows:

1. Build the circuit
2. Write the program (already done for you
in this series)
3. Connect the circuit to the serial port of
your PC
4. Connect the 5V power supply to the
circuit
5. Download your program
The PC may now be disconnected from
your circuit since the program is safely
installed into the PIC. You can modify and
download your program as many times as
you like (although the PIC has a maximum
limit of about 1000 reprogram cycles).

ADVANTAGES OF PICAXE

® Employs easy-to-understand BASIC
@ No special programmer required

@ Inexpensive

@ Offers easy experimentation

@ Three of the pins can be used as
analogue inputs

@ All software is available free of charge

DISADVANTAGES OF PICAXE

@ Memory quite limited (128 bytes for the
PICAXE-18)

@ Limited to a fixed set of five input pins
and eight output pins

@ BASIC is an inefficient programming
method to use with microcontrollers

@ Functions such as interrupts are not
available

Anyone who is familiar with all the ben-
efits of a normal PIC, and is used to writ-
ing programs in assembly code, will see
that the disadvantages are considerable. It
is quite difficult (impossible?) to use the
PICAXE to multiplex an array of 7-seg-
ment l.e.d.s., and the limited memory is a
considerable problem - although this does
encourage the use of more intelligently-
written programs.

There is no suggestion that a PICAXE
device can replace a conventional PIC in
complex systems, but it does provide a
very easy introduction to anyone not famil-
iar with assembly code who wishes to join
the PIC “club”. If you have never pro-
grammed a PIC device, you will find that
the PICAXE system offers enormous
advantages over designing your circuit in a
conventional way, i.e. using many logic
gates etc.

Having mastered the essentials of the
PICAXE system you may then want to
progress to assembly code programming.
This is quite a leap, but much help is avail-
able through, for example, the excellent
PICtutor (now renamed as Assembly for
PICmicro V2) by John Becker, available on
CD-ROM as detailed elsewhere in this
issue.

MASTER CIRCUIT

The general purpose circuit diagram for
all the designs in this series of articles is
shown in Fig.1.

The PICAXE-18/PIC16F627 microcon-
troller is shown as IC1. The power supply
connections are via pins 5 and 14. Since
the chip has an internal oscillator, all the
remaining pins are normally available as
inputs or outputs. However, to ensure com-
patibility with the PICAXE system Port A
pins RAO, RAI, RA2, RA6 and RA7 are
set as inputs, and all Port B pins (RBO to
RB7) are set as outputs.

Pins RA3 and RA4 are configured for
serial programming using the PICAXE
system. Pin RAS is not used as a data

Everyday Practical Electronics, November 2002



input/output pin, but is used in
its other role as the MCLR
(reset) pin.

The 3-pin connector TB1 and
resistors R1 and R2 are required
for serial programming if the
PICAXE version of the PIC is
required. If in-circuit program-
ming is not required then these
three components can be omit-
ted, though their inclusion will
not otherwise affect the working
of the circuit.

Resistor R3 maintains the
MCLR pin at logic 1. If reset is
required then pin 4 must be
briefly connected to logic 0 (i.e.
0V). If reset is required only
infrequently then a pair of ter-
minal pins in the TP1 and TP2
positions will suffice, briefly
shorting them together when
reset is needed.

If reset is required for a par-
ticular project, (e.g. to reset the
Egg Timer part-way during the
timing period) then a pushbut-
ton switch can be connected to

TPl and TP2. Reset also
occurs each time you switch
off and on.

Note that PICAXE may very occasion-
ally lock up during programming unless a
reset is performed.

INPUTS

The five digital inputs via Port A are
shown connected to pushbutton switches,
S1 to S5. In practice these can be any type
of switch or a digital logic signal
(0V/+5V). The programs assume that if
the switch is not pressed then a logic O is
present, since resistors R4 and R13 1o R16
normally bias the inputs to OV. The pins
are held at logic 1 when the switches are
pressed.

Note that the switches are labelled in
numerical order from left to rnight,
although their numbers as defined in the
program are as follows:

S1: Input 2 (RA2)
S2: Input 1 (RA1)
S3: Input 0 (RAQ)
S4: Input 7 (RA7)
S5: Input 6 (RA6)

ouTPUTS

The eight digital outputs (from Port B)
are coupled to light emitting diodes
(l.e.d.s), D1 to D8, via ballast resistors R5
to RI2. Each output can supply about

The first three simple PICAXE projects.

25mA, which can light a standard l.e.d.
quite brightly. Note that the maximum
total current that the PIC can source or
sink via its ports is 200mA.

The three projects discussed here in Part
1 assume that a beeper WD is connected
to output RB7 in place of l.e.d. D8, with
resistor R12 reduced to 129.

The circuit is intended to be powered by
a voltage of between 4-5V and 6V. by
means of three 1-5V cells, or four 1.2V re-
chargeable cells. If a mains derived source
is employed, then 5V is the ideal supply.
The maximum safe voltage that the PIC
can accept is 6-5V. Capacitor C1 decouples
the supply.

O\D-‘
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R3
4k7 82 53 S4 85
I
f
A4 Q 9 T ?
22«
> ]
R2 ! RA2/AN2 RA1/AN1T 16
224 2 7
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! - L S ravtock RATIOSCY
O— 4 RAS/MCLR RAG/OSC2 A5
. 5 IC1 14
o GND PICAXE-18 +VE ,
W ¥ R3oinT UAIBERER ae7 2 | = Py
\ 2 e Res 2 B3 < A ms gksé ¢ é asv T
1 . res U 01 (3 x AA
1 10 ——
RB3 RB4 —
>
A1 RS R6 A7 R8 Re R10 R11
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Ceo X o ¥ Ro¥r Do ¥ Do ¥ o ¥ Mo
Fig.1. General circuit diagram for all the designs in this PICAXE series of projects.
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EGG TIMER

The Egg Timer’s design brief was to make a timer which is
quick and easy to set (unlike some!), and accurate without the
need for calibration. The use of a PIC ensures accuracy and a
single pushbutton switch, S2, sets the time required.

When S2 is held pressed, the first seven le.d.s, DI to D7,
light one by one, with a brief delay between them responding,

each indicating the countdown time required:
D1 | minute D5 3-5 minutes
D2 2 minutes D6 4 minutes
D3 2-5 minutes D7 4-5 minutes
D4 3 minutes

When the required time is reached,
release the switch and the countdown
begins. The remaining time is displayed by
the appropriate l.e.d. At the end of the
timed period the beeper (WD1) sounds for
five seconds. The beeper is connected in
place of le.d. D8 and resistor RI12
becomes 129 instead of the 330R2 needed
for an l.e.d.

A pushbutton reset switch can be added,
wired between TP1 and TP2, in case you
wish to interrupt the timing cycle,
although, as just said, momentarily turning
off the power will also cause a reset. This
switch was not included with the prototype
designs.

DICE MACHINE

With the Dice Machine, again only switch
S2 and the first seven l.e.d.s are used, arranged
in a pattern as used in dice. The beeper, WD1,
is also required. Pressing S2 causes a random
number to be displayed.

In practice it may be more fun to use a tilt
switch instead of S2 so that tilting the circuit
will “roll” the dice. Note that the switch must
make contact for about a second, hence a
vibration switch would not be appropriate.

An in-built delay prevents players from
attempting to cheat by knocking the count on
by one by tapping the switch quickly. The pro-
gram counts through the six numbers at high
speed, making the l.e.d.s flicker, and stopping
when the switch is released. A random num-
ber is therefore obtained. The beeper sounds a
number of times equal to the number dis-
played on the lLe.d.s. This provides fun for all,
and could also be used by blind players.

QuUlZ GAME MONITOR

The Quiz Game Monitor uses switches
S1, 82, S3 and SS for the contestants, and
l.e.d.s D4 to D7 indicate who pressed first,
mapped as S1/D6, S2/DS, S3/D4, S5/D7.
Once more the beeper (WD) is included
in place of l.e.d. D8, operating whenever a
contestant’s switch is pressed.

Switch S4 is for the Quizmaster to reset
the contestant l.e.d.s. Within the software,
it simultaneously increments a counter.
Although not implemented in the proto-
type, the value of this counter can be mon-
itored by adding l.e.d.s. D1 to D3. The
counter is in binary form and represents
the numbers from O to 7 and can be used as
a Question counter.

Note that the program required for this
timer is longer than needed for the other
projects, and the full version will not fit
into the PICAXE-18. Hence the BASIC
program for serial PICAXE in-circuit pro-
gramming is a cut-down version with just

four l.e.d.s. The times chosen are 2.5, 3,
3.5, and 4 minutes. It is very easy to
change the program to modify these times.
The HEX code file for conventional pro-
gramming provides the full range of times
as described.

812
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CONSTRUCTION

The same printed circuit board (p.c.b.) is used for all the pro-
jects in this series. Its full-size, copper foil tracking details are
shown in Fig.2, together with all the component positions. The
board is available from the EPE PCB Service, code 373.

Note that some designs do not need the full set of components,
as will be seen from the later wiring diagrams. However, there is
no reason why all components should not be included if you wish
to experiment with different programs while using the same board.

The component positioning and interwiring details for this
month’s three circuits are shown in Fig.3 to Fig.5. If you prefer to
build the board so that it is specific to the circuit function
described, insert only those components that are needed (see
Components list and relevant figures), and ignore the p.c.b. holes
that are not used. Do make sure that you put the components into
the correct holes!

Begin construction by fitting the 18-pin socket for IC1 (but
don’'t insert the PIC itself at this time). followed by the resistors.
As mentioned earlier, resistors R1 and R2, and connector TB1, are
only required if you wish to use the PICAXE version of the chip
and program it via a serial lead, otherwise they can be omitted.

Connector TB1 must be inserted the correct way round. with the
plastic tongue nearer the line of l.e.d.s (see Fig.2). Capacitor Cl
must also be fitted the correct way round. Attach wires for the
l.e.d s, switches and bleeper as required.

Note that the 1.e.d.s have a common cathode (k) and so only one
wire is required for all the cathodes as shown in their component
layout diagrams. Terminal pins TP1 and TP2 are optional, as dis-
cussed earlier.

When assembly has been completed and thoroughly checked.
insert the PIC the correct way round. If a PICAXE-18 is used. pro-
gramming should be carried out via the 3-pin serial connector,
described shortly. If a normal PIC16F627 is used, then it should
have already been programmed using a normal PIC programmer.

COMPONENTS

Resistors See
R1 10k 7
R2, R4, L

R13to R16 22k (6 off)

R3 4k7 TALK
R5 to R11 330Q (7 off) page
R12 12Q or 330Q (see text)

Capacitor
Cc1 470u, radial elect. 16V

Semiconductors

D1 to D8 red |.e.d. and mounting clips (8 off)

IC1 PICAXE-18 microcontroller (see text)
Miscellaneous

B1 4.5V battery (3 x AA) and clip (see text)

S1to S5 min. s.p. push-to-make switch (5 off)

S6 min. s.p.s.t. toggle switch

TB1 3-pin serial connector (shrouded 3-pin header)

(see text)
TP1,TP2 (see text)
WD1 active buzzer, 5V

Printed circuit board, available from the EPE PCB Service,
code 373 (1 for each design — see text); 18-pin socket (1 for each
p.c.b.); plastic case, size 140mm x 80mm x 30mm approximate-
ly (1 per p.c.b.); p.c.b. supports (4 off per p.c.b.); 1mm terminal
pins; connecting wires; solder, etc.

Variants

R12 is 12Q for designs in Part 1 but is 330Q for some later
designs in the series

D8 is not used in Part 1, but is in later parts

R5 to R7 are not used in Quiz Game Monitor (but see text)

D1 to D3 not used in the Quiz Game Monitor (but see text)

S1, 83 to S5 not used in Egg Timer and Dice Machine

L
! I
1 '
i [
i i
i i
1 !
i I
! [
! '

Approx. Cost
Guidance Only

£18

excl. case & batts.
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Fig.2. Multiboard topside component layout, full-size foil
master and general wiring details.
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All three projects described here were
housed in plastic cases. measuring approx-
imately 140mm x 80mm x 30mm.

EGG TIMER: This is intended to stand
upright on a work surface, and so the bat-
teries should be fitted near the base to aid
stability. The component layout and off-
board wiring details are shown in Fig.3.

DICE MACHINE: It is intended that
this should sit flat on a surface so that the
l.e.d.s can be observed from all angles. The
component layout and off-board wiring are
shown in Fig.4. As mentioned earlier, a tilt
switch can be substituted for switch S2 if
preferred. Remember that the switch must
be closed for at least a second to activate
the circuit.
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Fig.3. Egg Timer interwiring to off-board components.
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Completed Egg Timer prototype show-
ing general layout and wiring inside the
case.

QUIZ GAME MONITOR: The com-
ponent layout and off-board wiring details
for the Quiz Game Monitor are shown in
Fig.5. Additional small cases are needed
for this design. 0 house the contestant
pushbutton switches, one for each contes-
tant, although they could be mounted in
pairs in a team contest. They can be direct-
ly wired to the main board, or could be
connected via jack plugs and sockets if pre-
ferred. drilling case holes accordingly.

Note that although the pushbutton
switches for the Quiz Game Monitor can
all be connected individually 1o their
respective pads on the p.c.b., in a paired sit-
uation one wire can be saved by sharing the
positive lead as shown, since one side of
each switch is connected to positive. This
may be useful if the switches are at some
distance from the master circuit and allows
a 3-core cable to be used. It does not need
to be screened.

If the three Question count l.e.d.s (D] to
D3) are required as described earlier, three
more holes will need to be drilled in the
Quiz Master’s case than are shown in the
photograph.

PROGRAMMING AND

TESTING

PICAXE-18 chips are intended to be
programmed in-circuit, and this allows
program changes to be made and tested
very quickly. Read the instructions provid-
ed with the PICAXE system to understand
what you need to do to program the code
from your computer into the PICAXE-18.
The files you need for the PICAXE . system
are all suffixed with .BAS.

If the computer cannot “find” the
PICAXE-18, check the serial connection
and see which port is in use. The port set-
ting can be changed within the software at
start-up. If the 3-pin connector is the cor-
rect way round, resistors R1 and R2 are the
correct values and connected correctly, and
if the PICAXE-18 is powered correctly
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from a supply of about 5V then program-
ming should be successful.

Note that the type of serial cable
required is that available at low cost from
Revolution Education (whose contact
details are given later).

Sometimes it may be necessary to reset
the PICAXE-18 just before you send the
program. Hold the PIC reset, send the pro-
gram and release the reset control after
about a second. Having released the reset
control, the PICAXE then accepts the
program.

Still no luck? Ensure that the PIC is a
PICAXE chip. PICAXE-18 is a cus-
tomised PIC16F627 and so the label on the
chip will read PICI6F627. It is very easy
therefore to get it mixed up with a “nor-
mal” PIC16F627. A “normal” PIC16F627
will not work as a PICAXE-18, nor will a
PICAXE-18 chip which has been pro-
grammed by a standard PIC programmer
since the PICAXE code will have been
erased in the process.

Component layout on the Dice
Machine circuit board.

-~

i
:

Completed Dice Machine showing the
front panel layout of the l.e.d.s.

Assuming that the chip has been correct-
ly programmed, faultfinding can be
achieved with a voltmeter whose common
lead is connected to OV in the circuit. Now
use the positive voltmeter lead to probe
around the circuit. Check the voltage at the
PIC’s power supply pins, then check the
voltage at each output.

A +5V reading at any output pin should
light the appropriate l.e.d. if it has been
connected the correct way round, and
assuming that the correct value resistors
are fitted. A reading near to OV should be
obtained on pin 18, changing to about +5V
(depending on your power supply voltage)
when switch S2 is pressed.

Switch anti-bounce protection has been
incorporated into each program. Because it
Fig.4. Dice Machine interwiring to off-board components. causes a delay, it may be necessary to hold
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Fig.5. Quiz Monitor interwiring from the p.c.b. to off-board components. Note that
“contestant” switches S1,85/52,83 are housed in separate boxes — see photo. -
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the pushswitch pressed for a second or so.
If you think that the PIC has “crashed” try
resetting it as discussed earlier.

Note that if you are wishing to program
a standard PICI6F627 via a normal PIC
programmer, use the HEX file provided.
The Watchdog Timer setting must be On.

CREATING A BASIC
PROGRAM

We will describe the Egg Timer program
(the cut-down version for PICAXE-18) as
an example of how to program a PICAXE-
18 device. Refer to Listing |. All the
BASIC programs will open in the
Windows Notepad text editor and can be
modified there.

Note that anything in a program listing
which follows an apostrophe is ignored by
the system and so is useful for making
comments.

The first nine lines are statements to
remind the (human) programmer how the
circuit is configured. These lines are
ignored by the PIC (or more correctly. the
BASIC converter and compiler which gen-
erate the code required by the PICAXE-18
microcontroller).

The program begins with the routine
starting at the Make: label. This examines
the logic level at PIC pin | (if pin 1=1).If
it is logic 1 (positive — caused by pressing
switch S2) then the Break routine is
entered. Otherwise the program loops back
to the Make: label. The command Sleep is
included to reduce power consumption
(you will need to read the PICAXE docu-
mentation to understand how and why this
happens).

NOTATIONS

You will have spotted that switch S2 is
connected to pin 18, not pin 1. The com-
mand pin as used in the program refers to

General component layout in the
“‘master” case.
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EGG8.BAS

with sleep added
‘outputs 0 to 3 = lLe.d.s

‘output:
& 0=25 min.
= 3 min.
2 =35 min.
3 =4 min.

‘output 7 = buzzer
‘input 1= push switch, high =1

make:
if pinl = 1 then break

sleep |
tion

goto make

break: high )
pause 500
if pinl = 0 then twoh
high 1
pause 500
if pinl = O then three
high 2
pause 500
if pinl = O then threeh
high 3
pause 500
goto four

LISTING 1. Egg Timer program -

‘egg timer by MPH “egg8" simple version for PICAXE-18),

‘check for switch to be
pressed
‘reduces power consump-

'has switch been released?

twoh: let b2 =25
goto time
three: let b2 =30

goto time
threeh: let b2 = 35

goto time
four: let b2 =40
time:

let b3 = b2+b2
let b3 = b3+b2
for bO =1 to b3
let b4 = b3 — b0

if b4<75 then twohl
if b4<90 then threel
if bd4<105 then threehl

goto fourl

twohl: let pins = %00000001

goto hold

threel: let pins = %00000011

goto hold

goto hold
fourl:
‘has switch been released? hold:  pause 2000
next
let pins = ()
"has switch been released? high 7

pause 5000

low 7
goto make

threehl: let pins = %00000111

let pins = %00001111

‘set time factor (25 secs)

3= b2X3

'b4 counts down as time
elapses

‘displays one Le.d.

‘displays two Le.d.s

‘sounds beeper
"for 5 seconds

the input number. and not the i.c. pin num-
ber. Fig.1 shows that pin 18 is connected to
input 1 (RA1/AN1), so the command pin 1
in the program refers to pin 18 in the
schematic.

Now assume that S2 has been pressed
and we have jumped to the break: label.
The command high 0 causes output O
(RBO/INT), to switch high, to turn on the
first l.e.d., D1. The system now pauses for
500 milliseconds (pause 500). If you
release S2 during this time, the next com-
mand if pin 1 = 0 then twoh causes the
system to jump to label twoh:. This sets a
variable, b2, to 25, which will later trans-
late into 2-5 minutes)

There is a limited range of variables in
this system. You cannot, for exampie, state
let x = 25. A full explanation is available in
the help menu provided by the Revolution
Education software.

A jump is now made to the label time:.
The variable b2 is multiplied by three, by
repeated adding. The result is called b3.
The system now enters a For-Next loop,
using another variable, b0, (for b0 = 1 to
b3).

Each time the command next is encoun-
tered, b0 advances (increments) by the
value of 1, until it reaches the value of b3.
Variable b4 counts down and determines
the number of l.e.d.s which should be lit.
So if b4 is less than 75 (if b4<75 then
twohl) the system jumps to label twohl:.

This causes Port B to output the binary
number %00000001 via the command let
pins = %900000001. The percentage sign
allows the number to be written in binary
The effect is to light the first l.e.d. You
could omit the percentage sign and simply
use the decimal number 1, but when more
l.e.d.s have to be lit, binary notation pro-
vides a more visual representation.

After lighting the appropriate led., a
yump is made to hold:. This causes a pause
for two seconds.

The mathematics of the timing may now
be clarified; the original value for b2 was
25, this was multiplied by three (making
75). The For-Next loop therefore counts
from 1 to 75, each time pausing for two
seconds. This provides a total delay of 150
seconds, equal to 2-5 minutes.

You may wonder why b2 is multiplied
by three in the program, rather than just
stating let b2 = 75 in the first place. The
method was chosen to aid clarity in setting
the times. If you look back at the line
twoh: let b2 = 25, this sets a time of 2-5
minutes. The next setting is 30 (i.e. three
minutes), etc.

You can select any time you like by
choosing an appropriate number at this
stage. Note, however, that no variable can
exceed a value of 255, so if you require
much longer times, then increase the value
in the line hold: pause 2000.

When the For-Next loop has finished
looping 75 times (i.e. 2.5 minutes) the
command let pins = 0 ensures that no
le.d.s are lit. and the sequence high 7,
pause 5000, low 7 causes the beeper to
sound for five seconds. Note that the com-
mand high 7 has the same effect as let pins
= % 10000000, but is easier if only a single
output is being switched. The program now
goes back to the make: label.

Earlier in this description, during the
break: sequence, it was assumed that the
switch was released during the first 0-5
seconds, hence setting the timer to 2-5 min-
utes and lighting the l.e.d. connected to
output 0. If the switch is held down longer,
then the next l.e.d., D2 (output 1) will also
light and we jump to a different point, the
program thus setting b2 to a higher
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number, 30 to achieve three minutes, 35 for
three and half minutes or 40 for four
minutes.

You can set any time required by chang-
ing this number, providing that when mul-
tiplied by three the result does not exceed
2558

MORE ON PICAXE

Fuller details on PICAXE programming
can be found within the software issued by
Revolution Education. Further examples
on circuit design and program examples
relating to PICAXE devices can be found
on the CD-ROM Modular Circuit Design
available from EPE, see CD-ROMs page in
the current issue.

RESOURCES

Preprogrammed HEX versions of the
PICs for these designs can be obtained
from: M.P. Horsey, Electronics Dept.,
Radley College, Abingdon, Oxon. OX14
2HR. The price is £5 per PIC, including
postage. Specify the project for which the
PIC is required. Enclose a cheque payable
to Radley College.

Software for these three designs
(except the PICAXE programming soft-
ware) is available on 3.5in disk (EPE
Disk 5), for which a nominal handling
charge applies, from the Editorial office.
It is also available for free download
from the EPE fip site.

PICAXE programming software can be
obtained from: Tech-Supplies, Dept. EPE,
4 Old Dairy Business Centre, Melcombe
Road, Bath, BA2 3LR.

The telephone number of Revolution
Education is: 01225 340563, and their web
site is at: www.rev-ed.co.uk.

Next Month: Temperature Sensor e
Voltage Sensor @ VU Display.
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READOUT

E-mail: editorial @epemag.wimborne.co.uk
John Becker addresses some
of the general points readers

have railsed. Have you anything
interesting to say?
Drop us a line!
All letters quoted here have previously been replied to directly.

WIN A DIGITAL
MULTIMETER

A 3'2 digit pocket-sized l.c.d. multime-
ter which measures a.c. and d.c. volt-

age, d.c. current and resistance. It can

also test diodes and bipolar transistors.

Every month we will give a Digital
Multimeter to the author of the best
Readout letter.

UNUSED PIC PINS

Following on from the subject of what to do
with unused PIC pins raised in Readout October
‘02, a number of readers wrote in with informa-
tion. The following from Gerard Galvin seems to
be the definitive answer:

Dear EPE,

1 asked Microchip for their advice on unused
PIC pins, which produced the following from
Richard Bratcher, Microchip’s CAE Manager:

“When dealing with CMOS devices (such as
our microcontrollers) you should terminate
unused inputs to either high or low state. Most
people pull unused inputs to ground through a
resistor, but pulling the input to V,, is also fine.

“The point of all of this is that current con-
sumption in CMOS gates is directly related to
switching frequency of the gate. When an
unused input is left floating, charge can easily

% LETTER OF THE MONTH *

collect on the gate causing the input to go high
and low, often oscillating between the two,
thereby consuming unnecessary current within
the gate. If you tie the input high or low, then
you only have the static leakage current of the
input.

“My preferred method of dealing with
unused /O pins is that 1 tend to make them
outputs and have them drive low; that way the
pin is not floating and you don’t need to use an
external connection to pull the pin to either
high or low state.”

Hope that is of use to our family of readers.
Gerard Galvin,
via email

That really most useful Gerard. Thank you
for asking Microchip on our behalfs, and to
Richard Bratcher of Microchip for responding.
Some more thoughts follow below.

MORE ON UNUSED PINS

Peter Hemsley, Tony Horwood and Colin
Barnard via email also added to the pool of
knowledge about unused PIC pins:

Peter Hemsley: Unused pins on PICs are no
different to other CMOS i.c.s in that if the pin is
left unconnected, or an analogue voltage of
about 1/2 Vcc is present, excessive current could
be drawn by the input buffer. Unused pins can be
tied directly to Vce or OV providing you can def-
initely ensure that the pin is not accidentally pro-

ed as an output, in which case the output
buffer could be short circuited.

Therefore 1 would recommend tying unused
pins to OV via a resistor of suitable value. An
exception to this is any pin with an analogue input.
When the input is set to analogue mode the digital
input buffer is disabled thus preventing it drawing
excessive current. The above explanation is the
reason why pins with analogue/digital input capa-
bility default to analogue mode at power-on.

Tony Horwood: Some PICs have
RA4/TOCKI available as an open drain output (it
can only drive its output low, not high) so RA4
must be set to an output and programmed to out-
put a 0. Early PICs such as the 16C5x range have
TOCKI as input only so if this pin is not being
used for external timer input it should always be
connectedto V,, orV .

Some PICs aflow Port B to use internal port
pullup resistors. If the software has enabled Port
B pullups then any unused Port B inputs would
be pulled up to V ;, and not float. It would not be
advisable to wire these permanently to V as a
small amount of current would be drawn through
the pullup resistor and go to waste, which may
affect low power battery circuits.

Colin Barnard: Recently this subject was a
topic of hot debate on another chat zone (the
PIClist). The general consensus was, that it did
not matter what you did with the pins so long as
it was something.
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The options discussed were: Setting the pins
to outputs and leaving — the most widely used.
Setting the pins to inputs and tying high or low.
Setting the pins to inputs and tying high or low
but via resistors.

The last two choices tended to be favoured by
correspondents citing that they preferred to have
the pins at a known state preferably using resis-
tors as this negated damage to the PIC should
someone or something short the pins. The first
was used by those designers who wanted access
to the pins at a later date and where the cost of
resistors would add to the design.

Thank you to all of you.
PICKING UP PICS

I wish to build a project using PIC’s, but my
knowledge is minimal. Can you point me in the
right direction of where to get information?

Ian J. Coughlin,
via email

Well Ian, my PIC Tutorial series of Mar-May
‘98 is still regarded as the best inexpensive entry
point for beginners, so I'm frequently being
assured by readers. Back issue photocopies can
be ordered from HQ or via our Online Shop. A
slightly edited version of it is also included with
my Toolkit TK3 software available for free
download from our fip site, but you won't get the
benefit of being able to run the exercises on the
intended p.c.b. that goes with the tutorial series,
nor are pictures included.

If funds permit, you might also care to consid-
er the latest version of the CD-ROM tutorial that
was based on my original and which I further
developed with a commercial software company.
It has its own superb ready-built multifunction
board, and on-screen facilities that allow simu-
lation of simple software routines. It’s advertised
on our CD-ROMs pages and called Assembly
for PICmicros V2 (formerly PICtutor), and its
board is Version 2 PICmicro MCU Development
Board.

TIMELY INPUTS

Dear EPE,

I wonder if at some time in the future, you
could present a “Basic Principles of Timing a
Signal on a PIC Input” type of article. I have
been thinking for some time about the subject as
this could be the basis for an number of useful
tools such as frequency meter, or measuring
r.p.m. say from an optical or Hall Effect sensor.

Without asking you to write the code, it would
be useful to get the basic idea. I can see that an
interrupt would be good for catching one edge of
the signal on the pin, but it would also be great
for signalling TMRO rollover. What if they both
happen at once? How are these things dealt with
in the real world?

Gerard Galvin,
via email

Well, well, Gerard, you are in the PIC-light
this month — more power to you!

For simple stuff, I first reset a counter and then
Just read the pin until it first changes state, to
high say, then read it again during that high and
the entirety of the following low, incrementing
the counter during these two states. It can also
be done similarly but using the PIC’s Timer
option, depending on the PIC type. Knowing the
PIC’s clock rate, the total cycle duration is thus
known from the count result.

Using interrupts is far more tricky - read
Malcolm Wiles’ Programming PIC Interrupts of
Mar/Apr 2002, back issues available at the usual
price (elsewhere in this issue).

As useful as timing techniques are, I don’t
think that the subject would really justify an
article in own right.

BECKER SOURCE

Dear EPE,

I am a subscriber and am very interested in the
series of PIC projects which are commonly pub-
lished. I am particularly interested in interfacing
PC to PIC hardware and currently interested in
learning more about Visual Basic. I am therefore
asking if you would please give the email
address of John Becker who designed the Morse
Code Reader (Sep '02) as I would like to ask him
if he would send me a copy of the source code
for his Visual Basic program to help me learn
how to control the serial/parallel ports.

Lee Hewitt,
via email

Greetings Lee, I'm here at EPE, where I have
been for over eight years! All the software is on
our fip site. and includes the source code, not
only for the PIC program but also for the VB as
well. We always put all code up on that site. It's
also available on 3-5-inch disk, for a nominal
handling charge, from the Editorial office.
Details on the EPE PCB Service page.

I take this opportunity to say (yet again!) that
if anyone wants to contact me (or who has tech-
nical queries relating to a published project), to
do so directly via the Editorial office, not the
Chat Zone. Whilst I do look in there occasional-
ly, I don't guarantee it and I may miss your
message. My direct EPE email is john.
becker@epemag.wimborne.co.uk, although
techdept@epemag.wimborne.co.uk will also
reach me directly.
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WINZIP

Dear EPE,

With reference to Readout January 02 and
your reply to Ralph Llewellyn headed TK3 and
Winzip, 1 went to upgrade my own Winzip ver-
sion 7 and strangely it was no longer free! Below
is the reply I got from Chuck Campbell of
WinZip Technical Support:

“WinZip is, and has always been, distributed
as shareware. Shareware is a “try before you
buy’” method of distributing software. If you use
shareware beyond an evaluation period (which
varies from product to product — for WinZip, the
evaluation period is 21 days), you are expected
to pay for it, just as you would pay for a copy of
Microsoft Word that you bought from a store.”

Pat Alley, via email

Thanks Pat — readers take note!

P.C.B. IMAGES

Dear EPE,

As someone who has created and etched many
p.c.bs, and who is also a long time reader of
your excellent mag, I have followed all the dis-
cussions on creating and developing the initial
artwork using acetates. As far as I am aware, no-
one has mentioned the cheapest, easiest and I
believe best way of doing this for an inkjet print-
er, which is to use A4 heavy gauge (90g/m?) trac-
ing paper which can be obtained from any
Printing/Art shop for about £3 per 50 pages.

The quality of the print is excellent and
extremely fine lines can be etched, also, where
there is no ink on it, the paper is totally transpar-
ent to UV light.

Jim Gray (Senior Systems Analyst Retd),
via email

Thanks Jim, yes, I've used it with success, but
having discovered OHP (overhead projection)
film through my local computer chain store I get
better images and they don’t smudge.

MORE SQUARE ROOTING

Dear EPE,

Peter Hemsley's feature Square Roots (Aug
’02) reminded me of a square root routine I met in
Leo Scanlon’s 6502 Software Design, over 20
years ago when I was learning to program the
Compukit early computer. The square root of an
integer is equal to the number of successively
higher odd numbers that can be subtracted from it.

As an example, take the square root of 49:

* Deduct 1 and record one deduction.
Remainder 48

* Deduct 3 from the remainder and record two
deductions. Remainder 45

* Deduct 5 from the remainder and record
three deductions. Remainder 40

* Deduct 7 from the remainder and record four
deductions. Remainder 33

* Deduct 9 from the remainder and record five
deductions. Remainder 24

* Deduct 11 from the remainder and record six
deductions. Remainder 13

* Deduct 13 from the remainder and record
seven deductions. Remainder 0

There is no remainder and seven odd numbers
have been deducted. The square root of 49 is 7.
Yes, this routine is only usable with integers, but
one could multiply by 100 and divide the answer
by 10, or multiply by 256 and divide the answer
by 16.

1 am not sufficiently familiar with PIC pro-
gramming to design an appropriate rouatine but it
should not be a problem.

Ken Beard, via email

Thanks Ken, that's interesting, though I won-
der if when written in PIC it would take a lot of
cycles to achieve an answer? Let's hear from you
all on this!

In the meantime I shall continue with Peter’s
code which 1 find excellent, as are his multiply,
divide, bin2dec. etc routines which we’ve publi-
cised from time to time, and which are on our fip
site in the PIC Tricks folder

MPASM DIFFERENCES

Recently Andrew Chadler reported that he
was having difficulties when using TK3 to pro-
gram PICI6F627 chips whose code had been
assembled through MPASM. An extra NOP com-
mand was appearing towards the head of the
HEX file, as became apparent when the PIC’s
contents were disassembled through TK3.

I examined Andrew’s ASM and HEX files, and
then compiled his ASM through my MPASM
V2.30. His and my HEX files were different. His
had the extra NOP, mine did not. After sending
him my HEX files, and discussing MPASM ver-
sions with him, he responded:

It is to do with the version of MPASM I'm
using! When 1 use an older version (MPASM
V02.30) I get HEX files identical to the ones you
sent me, however when | use MPASM V03.10
{which comes with MPLAB IDE V5.62, released
May 2002) there is an extra line at the start of the
HEX file which reads:

:020000040000FA

The HEX files are otherwise identical. I'm
using the default HEX file output format in both
of the above versions of MPASM. However, it
appears that in the older version the default is the
Intel Hex Format (type INHX8M) whereas in the
newer version the default is Intel Hex 32 Format
(type INHX32), which has been causing all my
problems.

Thanks for your help and your great EPE
projects!

Andrew Candler, via email

I asked TK3 to decode Andrew’s above HEX
line on its own. TK3 drew my attention to the
“4” in it which, re-reading my Convert TASM
Notes in TK3, is the flag for 32-bit. MPASM
users take note!

VINYLTO CD

Via our Chat Zone, Andy Flind recently
offered the following comment with regard to the
Vinyl to CD Preamplifier (Sept '02):

1 have recently done this sort of copying and
potential constructors may be interested in my
experiences. I read in a computer mag that one
had only to plug the line output of the amplifi-
er into the line input of the sound card, and
activate Microsoft’s sound recorder or similar
.. .ohyes?

Well, I spent much time cutting and shutting
leads to get the connection into my amp, where
all the outputs were already in use. I got the left
and right connections swapped twice with the
computer between the swaps, so all the balance
sliders worked backwards! It didn’t help that my
computer’s amplifier had a headphone socket
which was also connected the wrong way round
— internal mods were necessary.

With this sorted, I fired up the ensemble, to
find that Sound Recorder will only record a max-
imum of one minute. More expensive software
required. Such software should have facilities for
editing out the pops and crackles of an old Vinyl
record. For some time I've been using a version
of EasyCD Creator, supplied with my CD-R
drive when it was installed.

So I went forth unto PC World and purchased
the Platinum Edition of this software, which says
on the box it can record analogue and has the
necessary editing facilities. You're supposed to
click an edit button, then set up some sliders for
the optimum results. Only, it didn’t work. It went
into something resembling severe positive feed-
back which built up until my PC protected itself
by turning the sound card gain right down. |
thought the card had blown up!

With huge difficulty 1 contacted the EasyCD
Creator website — it refused to accept the pass-
words 1 supplied during registration so 1 was
unable to access the usual tech support, and a
form provided for those without such access
crashed when | tried to use it. The only thing that
seemed to work properly was the email to their
sales department! I'm not sure which of my furi-
ous emails finally reached them, but eventually
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they replied to the effect of “it doesn’t work, we
know it doesn’t work, there may be a patch avail-
able one day”’!

PC World gave me a refund. 1 bought some-
thing called Clean. This came with a preamp
like the one in EPE, only it gets power from the
USB port! | thought it sent its signal through
that too, until I began wondering why it also
had an analogue connection to the sound card!
However, it does work well, and simplifies the
connection to a vinyl deck. It comes with a
manual translated from a German original
which was a bit difficult to follow, and the edit-
ing facilities could be better. However, it does
clean up old recordings quite well. Bundled
with it is something called Wavelab Lite, whick
is an excellent and intuitive editing suite. There
is also a CD label creator — if anyone manages
to figure out how to use this I'd love to hear
from them!

Final warnings — it takes a long time to
process an old vinyl into a reasonable CD. It’s a
real labour of love if you want to do it properly.
And in the process you'll create huge files. At
one point I had 1-6Gb of files for just one old LP.
If you want to store them for future recordings
you'll probably need to convert them into high-
quality MP3s, and maybe keep these on CD.
Hope this is of use to others inspired to try and
convert their old vinyls after seeing this project.

Andy Flind,
via the Chat Zone

JUMPING THE CLOCK

Dear EPE,

I see John Becker had a few minor problems
with large tables when writing code for his PIC
World Clock (Aug '02). 1 suspect he is using
ADDWF PCL,F which is not the correct com-
mand to use for this purpose. By using MOVWF
PCL,F a jump can be made to anywhere in pro-
gram memory (assuming PCLATH is correctly
set, of course).

Here is an extract of a table read I wrote some
time ago. It is sequential access only, i.e. a call to
RDTABL will return the next item in the list. It
should not be difficult to write a random access
routine if that is required. The data table is con-
tinuous and does not need to start at a sub-page
boundary.

RSTTABL MOVLW HIGH TABLE ; Reset
pointer to start of table
MOVWF TPAGE '
MOVLW LOW TABLE
MOVWF TPTR
RDTABL MOVF TPAGE,W ; Set pclath to
access table

MOVWF PCLATH

MOVF TPTR,W ; Table pointer

INCF TPTR,F ; Increment poin-

ter for next time

SKPNZ

INCF TPAGEF ; Roll-over: incre-
ment page

MOVWF PCL ; Go to data at
pclath_pcl

TABLE RETLW DATAI
RETLW DATA2

In fact, a vision of another piece of code has
also just appeared in my head, and here it is:

; Random access table read
; Table item number in INDEXL and INDEXH
RDTABL MOVLW HIGH TABLE

ADDWF INDEXH,W

MOVWF PCLATH

MOVLW LOW TABLE

ADDWEF INDEXL,W

SKPNC

INCF PCLATH,F

MOVWF PCL,F

Peter Hemsley, via email
Yes, Peter, I do use ADDWF. When | wrote
World Clock I had not at that time used PCLATH

and evolved the table jump code by trial and
error — your comments are useful, thank you.
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EPE IS PLEASED TO BE ABLE TO OFFER YOU THESE

ELECTRONICS CD-ROMS

ELECTRONICS PROJECTS

Logic Probe testing

Electronic Projects is split into two main sections: Building Electronic Projects
contains comprehensive information about the components, tools and techniques
used in developing projects from initial concept through to final circuit board
production. Extensive use is made of video presentations showing soldering and
construction techniques. The second section contains a set of ten projects for
students to build, ranging from simple sensor circuits through to power amplifiers. A
shareware version of Matrix's CADPACK schematic capture, circuit simulation and
p.c.b. design software is included.

The projects on the CD-ROM are: Logic Probe; Light, Heat and Moisture Sensor;
NES555 Timer; Egg Timer; Dice Machine; Bike Alarm; Stereo Mixer; Power
Amplifier; Sound Activated Switch; Reaction Tester. Full parts lists, schematics
and p.c.b. layouts are included on the CD-ROM.

ELECTRONIC CIRCUITS & COMPONENTS V2.0

Circuit simulation screen

Provides an introduction to the principles and application of the most common types of
electronic components and shows how they are used to form complete circuits. The
virtual laboratories, worked examples and pre-designed circuits allow students to
learn, experiment and check their understanding. Version 2 has been considerably
expanded in almost every area following a review of major syllabuses (GCSE, GNVQ,
A level and HNC). It also contains both European and American circuit symbols.
Sections include: Fundamentals: units & multiples, electricity, electric circuits,
alternating circuits. Pass/ve Components: resistors, capacitors, inductors,
transformers. Semiconductors: diodes, transistors, op.amps, logic gates. Passive
Clrcults. Active Clrcults. The Parts Galltery will help students to recognise common
electronic components and their corresponding symbols in circuit diagrams.

Included in the Institutional Versions are multiple choice questions, exam style
questions, fault finding virtual laboratories and investigations/worksheets.

ANALOGUE ELECTRONICS

Complimentary output stage

Analogue Electronics is a complete learning resource for this most difficult

branch of electronics. The CD-ROM includes a host of virtual laboratories,

animations, diagrams, photographs and text as well as a SPICE electronic

circuit simulator with over 50 pre-designed circuits.

Sections on the CD-ROM include: Fundamentals — Analogue Signals (5
sections), Transistors (4 sections), Waveshaping Circuits (6 sections). Op.Amps
— 17 sections covering everything from Symbols and Signal Connections to
Ditferentiators. Amplifiers — Single Stage Amplifiers (8 sections), Multi-stage
Amplifiers (3 sections). Fllters — Passive Filters (10 sections), Phase Shifting
Networks (4 sections), Active Filters (6 sections). Oscillators — 6 sections from
Positive Feedback to Crystal Oscillators. Systems — 12 sections from Audio
Pre-Amplifiers to 8-Bit ADC plus a gallery showing representative p.c.b. photos.

DIGITAL ELECTRONICS V2.0
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Filter synthesis

Digital Electronics builds on the knowledge of logic gates covered in Electronic
Circuits & Components (opposite), and takes users through the subject of digita!
electronics up to the operation and architecture of microprocessors. The virtual
laboratories allow users to operate many circuits on screen.

Covers binary and hexadecimal numbering systems, ASCI, basic logic gates,
monostable action and circuits, and bistables — including JK and D-type flip-flops.
Multiple gate circuits, equivalent logic functions and specialised logic functions.
Introduces sequential logic including clocks and clock circuitry, counters, binary
coded decimal and shift registers. A/D and D/A converters, traffic light controllers,
memories and microprocessors ~ architecture, bus systems and their arithmetic logic
units. Sections on Boolean Logic and Venn diagrams, displays and chip types have
been expanded in Version 2 and new sections include shift registers, digital fault
finding, programmabile logic controllers, and microcontrollers and microprocessors.
The Institutional versions now also include several types of assessment for
supervisors, including worksheets, multiple choice tests, fault finding exercises and
examination questions.

FILTERS

Filters is a complete course in designing active and passive filters that makes
use of highly interactive virtual laboratories and simulations to explain how filters
are designed. It is split into five chapters: Revision which provides underpinning
knowledge required for those who need to design filters. Filter Basics which is a
course in terminology and filter characterization, important classes of filter, filter
order, filter impedance and impedance matching, and effects of different filter
types. Advanced Theory which covers the use of filter tables, mathematics
behind filter design, and an explanation of the design of active filters. Passive
Filter Design which includes an expert system and filter synthesis tool for the
design of low-pass, high-pass, band-pass, and band-stop Bessel, Butterworth
and Chebyshev ladder filters. Active Filter Design which includes an expert
system and filter synthesis tool for the design of low-pass, high-pass, band-pass,
and band-stop Bessel, Butterworth and Chebyshev op.amp filters.

ELECTRONICS
CAD PACK

PCB Layout

Electronics CADPACK allows users to
design complex circuit schematics, to view
circuit animations using a unique SPICE-
based simulation tool, and to design
printed circuit boards. CADPACK is made
up of three separate software modules.
(These are restricted versions of the full
Labcenter software.) ISIS Lite which
provides full schematic drawing features
including full control of drawing
appearance, automatic wire routing, and
over 6,000 parts. PROSPICE Lite
(integrated into 1SIS Lite) which uses
unique animation to show the operation of
any circuit with mouse-operated switches,
pots. etc. The animation is compiled using
a full mixed mode SPICE simulator. ARES
Lite PCB layout software allows
professional quality PCBs to be designed
and includes advanced features such as
16-layer boards, SMT components, and
an autorouter operating cn user generated
Net Lists.

ROBOTICS &
MECHATRONICS

N ey T e Los_me o

Case study of the Milford
Instruments Spider

Robotics and Mechatronics is designed to
enable hobbyists/students wih little
previous experience of electronics to
design and build electromechanical
systems. The CD-ROM deals with all
aspects of robotics from the control
systems used, the transducers available,
motors/actuators and the circuits to drive
them. Case study material (including the
NASA Mars Rover, the Milford Spider and
the Furby) is used to show how practical
robotic systems are designed. The result
is a highly stimulating resource that will
make learning, and building robotics and
mechatronic systems easier. The
Institutional versions have additional
worksheets and multiple choice questions
@ Interactive Virtual Laboratories
@ Little previous knowledge required
@® Mathematics is kept to a minimum and
all calculations are explained
@ Clear circuit simulations

PRICES

Prices for each of the CD-ROMs above are:

(Order form on third page)
(UK and EU customers add VAT at 17.5% to “plus VAT” prices)

Hobbyist/Student

£45 inc VAT

Site Licence...

Institutional (Schools/HE/FE/Industry)..............£99 plus VAT
Institutional 10 user (Network Licence)..........£199 plus VAT

..£499 plus VAT




PICmicro TUTORIALS AND PROGRAMMING

VERSION 2 PiCmicro MCU

DEVELOPMENT BOARD
Suitable for use with the three software packages

listed below.

This flexible development board allows students to learn
both how to program PICmicro microcontrollers as well as
program a range of 8, 18, 28 and 40-pin devices. For
experienced programmers all programming software is
included in the PPP utility that comes with the development
board. For those who want to learn, choose one or all of the
packages below to use with the Development Board.

® Makes it easier to develop PICmicro projects

® Supports low cost Flash-programmable PICmicro

devices

@ Fully featured integrated displays — 13 individual l.e.d.s, L e
quad 7-segment display and alphanumeric |.c.d. display et s =

® Supports PICmicro microcontrollers with A/D converters

@ Fuily protected expansion bus for project work

® All inputs and outputs available on screw terminal

connectors for easy connection

HARDWARE
Eared

B

£145 including VAT and postage
12V 500mA plug-top PSU (UK plug) £7

25-way ‘D’ type connecting cable £5

SOFTWARE

Suitable for use with the Development Board shown above.

ASSEMBLY FOR PICmicro V2
(Formerly PICtutor)

Assembly for PICmicro microcontrollers V2.0
(previously known as PICtutor) bty John
Becker contains a complete course in
programming the PIC16F84 PICmicro
microcontroller from Arizona Microchip. It
starts with fundamental concepts and
extends up to complex programs including
watchdog timers, interrupts and sleep modes.
The CD makes use of the latest simulation
techniques which provide a superd tool for
learning: the Virtual PICmicro micro-
controfler. This is a simulation tool that
allows users to write and execute MPASM
assembler code for the PIC16F84
microcontrotler on-screen. Using this you
can actually see what happens inside the
PICmicro MCU as each insttuction is
executed which enhances understanding.

® Comprehensive instruction through 39
tutorial sections @ Includes Vlab, a Virtual
PICmicro microcontroller: a fully functioning
simulator @ Tests, exercises and projects
covering a wide range of PICmicro MCU
applications @ Includes MPLAB assembler
® Visual representation of a PICmicro
showing architecture and functions @
Expert system for code entry helps first time
users ® Shows data flow and fetch execute
cycle and has challenges (washing
machine, lift, crossroads etc.) @ Imports
MPASM files.

Virtual PICmicro

‘C’ FOR PICmicro
VERSION 2

The C for PICmicro microcontroliers CD-
ROM is designed for students and
professionals who need to learn how to
program embedded microcontrollers in C.
The CD contains a course as well as alf the
software tools needed to create Hex code
for a wide range of PICmicro gevices -
including a full C compiler for a wide range
of PICmicro devices.

Although the course focuses on the use of
the PICmicro microcontrollers, this CD-
ROM will provide a good grounding in C
programming for any microcontroller.

® Complete course in C as well as C
programming for PICmicro microcontrollers
® Highly interactive course ® Virtual C
PICmicro improves understanding @
Includes a C compiler for a wide range of
PiCmicro devices @ Includes full Integrated
Development Environment @ Includes

MPLAB software @ Compatible with most
PICmicro programmers @ Includes a
compiler for all the PICmicro devices.

Minimum system requirements for these
items: Pentium PC running Windows 98,
NT, 2000, ME, XP; CD-ROM drive;
64MB RAM; 10MB hard disk space.

FLOWCODE FOR PICmicro

Flowcode is a very high level language
programming system for PlCmicro
microcontrollers based on flowcharts.
Flowcode allows you to design and simulate
complex robotics and control systems in a
matter of minutes.

Flowcode is a powerful language that uses
macros to facilitate the control of complex
devices like 7-segment displays, motor
controllers and l.c.d. displays. The use of
macros allows you to control these
electronic devices without getting bogged
down in understanding the programming
involved.

Flowcode produces MPASM code which is
compatible with virtually all PICmicro
programmers. When used in conjunction
with the Version 2 development board this
provides a seamless solution that allows
you to program chips in minutes.

® Requires no programming experience ®
Allows complex PICmicro applications to be
designed quickly ® Uses international
standard flow chart symbols (1ISO5807) @
Fuil on-screen simulation allows debugging
and speeds up the development process
® Facilitates learning via a full suite of
demonstration tutorials ® Produces ASM
code for a range of 8, 18, 28 and 40-pin
devices @ Institutional versions include
virtual systems (burglar alarms, car parks
efc.).

Burglar Alarm Simulation

PRICES

Prices for each of the CD-ROMs above are:
(Order form on next page)

Hobbyist/Student

Institutional (Schools/HE/FE/Industry)

Flowcode Institutional

Institutional 10 user (Network Licence)

Site Licence

£45 inc VAT
£99 plus VAT
£70 plus VAT
£249 plus VAT
£599 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT"” prices)



TEACH-IN 2000 - LEARN ELECTRONICS WITH EPE

EPE'’s own Teach-in CD-ROM, contains ; -
tBheec‘f(uH 12-;;%?: ';'each-l? ser;‘es _?_y .lj:ghn y Bl ' 4 —in FREE BOOK
er in orm plus the Teach-in ey .

interactive software covering all aspects WITH TEACH-IN
of the series. We have also added Alan
Winstanley's highly acclaimed Basic
Soldering Guide which is fully illustrated
and which also includes Desoldering.
The Teach-In series covers: Colour
Codes and Resistors, Capacitors,
Potentiometers, Sensor Resistors, Ohm'’s
Law, Diodes and L.E.D.s, Waveforms,
Frequency and Time, Logic Gates,

2000 CD-ROM

Binary and Hex Logic, Op.amps, . p Ch SR
Comparators, Mixers, Audio and Sensor Sine wave relationship values P ool P e W
Amplifiers, Transistors, Transformers and e

Rectifiers, Voltage Regulation, Integration, Differentiation, 7-segment Displays, L.C.D.s, [SS i diasiiatul]
Digital-to-Analogue.

Each part has an associated practical section and the series includes a simple PC
interface so you can use your PC as a basic oscilloscope with the various circuits.

A hands-on approach to electronics with numerous breadboard circuits to try out.

£12.45 Including VAT an:‘):ostage. Requires Adobe Acrobat (avaitable free from
the internet — www.adobe.com/acrobat).
FREE WITH EACH TEACH-IN CD-ROM — Electronics Hobbyist Compendium 80-page

téoo[( by Robert Penfold. Covers Tools For The Job; Component Testing; Oscilloscope
asics.

Dicilloscope Basics

ELECTRONICS IN CONTROL

Two colourful animated courses for students on one CD-ROM. These cover Key Stage 3 and GCSE syllabuses. Key
Stage 3: A pictorial look at the Electronics section featuring animations and video clips. Provides an ideal introduction
or revision guide, including multi-choice questions with feedback. GCSE: Aimed at the Electronics in many Design &
Technology courses, it covers many sections of GCSE Electronics. Provides an ideal revision guide with Homework
Questions on each chapter. Worked answers with an access code are provided on a special website.
Single User £29 inc. VAT. Multiple User £39 plus VAT
Student coples (avallable only with a multiple user copy) £6 plus VAT
(UK and EU customers add VAT at 17.5% to “plus VAT prices)

MODULAR CIRCUIT DESIGN

Contains a range of tried and tested analogue and digital circuit modules, together with the

knowledge to use and interface them. Thus allowing anyone with a basic understanding of circuit symbols to

desiﬂ; and build their own projects. Version 3 includes data and circuit modules for a range of popular PIiCs; includes
PICAXE circuits, the system which enables a PIC to be programmed without a programmer, and without removing it
from the circuit. Shows where to obtain free software downloads to enable BASIC programminf%

Essential information for anyone undertaking GCSE or “A” level electronics or technology and for hobbyists who want
to get to 3rips with project design. Over seventy different Input, Processor and Output modules are illustrated and fully
described, together with detailed information on construction, fault finding and components, including circuit symbols,
pinouts, power supplies, decoupling etc.

Single User £19.95 inc. VAT. Multiple User £34 plus VAT
(UK and EU customers add VAT at 17.5% to “plus VAT prices)

DIGITAL WORKS 3.0

-

Counter
project

Digital Works Version 3.0 is a graphical
design tool that enables you to construct
digital logic circuits and analyze their
behaviour. It is so simple to use that it will
take you less than 10 minutes to make your
first digital design. It is so powerful that you
will never outgrow its capability @ Software
for simulating digital logic circuits ® Create
your own macros — highly scalable ® Create
your own circuits, components, and i.c.s ®
Easy-to-use digital interface ® Animation
brings circuits to life ® Vast library of logic
macros and 74 series i.c.s with data sheets
e Powerful tool for designing and learning.
Hobbylst/Student £45 inc. VAT.
Institutional £99 plus VAT.

Institutional 10 user £199 plus VAT.

Site Licence £499 plus VAT.

ELECTRONIC
COMPONENTS PHOTOS

A high quality selection of over 200 JPG
images of electronic

components, This

selection of high _
resolution photos can be amen
used to enhance ','-
projects and TN
presentations or to help
with training and 3 e
educational material. e
They are royalty free for
use in commercial or

personal printed projects, and can also be
used royalty free in books, catalogues,
magazine articles as well as worldwide web
Pages (subject to restrictions - see licence for
ull details).

Also contains a FREE 30-day evaluation of
Paint Shop Pro 6 — Paint Shop Pro image
editing tips and on-line help included!

Price £19.95 inc. vaT

Minimum system requirements for these CD-ROMs: Pentium PC, CD-ROM drive, 32MB RAM, 10MB hard disk space. Windows 95/98/NT/2000/ME/XP, mouse, sound card, web browser.

Please send me: CD-ROM ORDER FORM

Electronic Projects
Electronic Circuits & Components V2.0
Analogue Electronics Version required:

Digital Electronics V2.0 Hobbyist/Student . 1
Filters Institutional asterCord

Electronics CAD Pack institutional 10 user

E Robotics & Mechatronics Site licence

Assembler for PICmicro g
ernatiral

Flowcode for PICmicro

O

0

O

0

0

0

O

‘C’ for PICmicro
Digital Works 3.0

PiCmicro Development Board (hardware)
Development Board UK plugtop power supply
Development Board 25-way connecting lead
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[ enclose cheque/PO in £ sterling payable to WIMBORNE PUBLISHING LTDfor€ ..............
[ Please charge my Visa/Mastercard/Amex/Diners Club/Switch: £ ....... Card expiry date: .......

Card NO: .« .ot e e Switch Issue No. . ... ...

e |

ORDERING
ALL PRICES INCLUDE UK
POSTAGE

Student/Single User/Standard Version
price includes postage to most
countries in the world
EU residents outside the UK add £5 for
airmail postage per order

Institutional, Multiple User and Deluxe
Versions — overseas readers add £5 to the
basic price of each order for airmail posta
2"0 not add VAT unless you live in an EU
European Union) country, then add 17%%
VAT or provide your official VAT registration
number),

Send your order to:
Direct Book Service
Wimborne Publishing Ltd
408 Wimborne Road East
Ferndown, Dorset BH22 9ND
To order by phone ring
01202 873872. Fax: 01202 874562
Goods are normally sent within seven days
E-mail: orders@wimborne.co.uk
Online shop:
www.epemag.wimbome.co.uk/shopdoor.htm
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with David Barrington

Transient Tracker

Readers will need to take special care when ordering parts for the
Transient Tracker project. As mains voltages are involved, you MUST order
new Class-Y type capacitors. These are made for continuous use across
the a.c. mains supply and are usually rated at 250V a.c. to 275V a.c.

They are usually of metallised paper or polypropylene construction
and most of our component advertisers shouid be able to supply suitable
capacitors. If you do have problems finding a Y-Class type, the ones
depicted in the photographs came from RS Components, stock code
311-1074, and can be ordered from any bona-fide RS stockist. You can
order direct (credit card only) from RS on & 01536 444079 or on the
web at rswww.com. We understand a post and handling charge will be
made.

The opening comments also apply to the high voltage carbon film
resistors. The ones used in the prototype are 2W types and have a
claimed rating of 1200V max. overload voitage and came from RS,
codes 131-659 (1k) and 131-700 (1M). However, there is a minimum
quantity order, so try your local parts source first before ordering.

A plastic case must be used to house the printed circuit board (p.c.b.)
with no metal parts passing through it to be exposed on the outside. The
author used a small handheld type which was also obtained from the
above source, code 239-7637. As the p.c.b. is such a tight fit, it might be
wise to purchase a larger standard plastic snap-together case.

The slim-line rocker switch, code 197-7692, and the IRF510 n-chan-
nel MOSFET, code 395-6473 or 295-365, are stocked by RS. The print-
ed circuit board is available from the EPE PCB Service, code 372 (see
page 835).

Tuning Fork and Metronome

The rotary type binary-coded-decimal (BCD) switch called for in the
Tuning Fork and Metronome project only appears to be available from
RS Components and carries the stock code 327-939. It can be ordered
through any bona-fide RS stockist or, using your credit card, direct from
them on & 01536 444079 or the web at rswww.com. The rest of the
components, including the semiconductoss, should be widely available
from local sources.

For those readers unable to program their own PICs, a ready-pro-
grammed PIC16FB4 microcontroller can be purchased from Magenta
Electronics (B 01283 565435 or www.magenta2000.co.uk) for the
inclusive price of £5.90 each (overseas add £1 p&p). The software is
available on a 3-5in. PC-compatible disk (EPE Disk 5) from the EPE

Editorial Office for the sum of £3 each (UK), to cover admin costs (for
overseas charges see page 835). It is also available Free from the EPE
ftp site: ftp://ftp.epemag.wimborne.co.uk/pub/PICs/TuningFork.

The printed circuit board is available from the EPE PCB Service, code
374 (see page 835). Don't forget you need two LOG potentiometers.

EPE Hybrid Computer

Although it is one of our most ambitious projects for many years, most
of the components for the Hybrid Computer appear to be mainly stan-
dard devices and only a few items could be classed as specials. Starting
with the “heart” of the project, the BASICMicro Atom microcontroller
compiled BASIC module can be purchased from Milford Instruments
(B 01977 683665 or www.milinst.com), code 1-316. Make it clear that
it is the 24-pin version you want. When you purchase this microcontroller,
also enquire about a CB-ROM containing the ATOM software.

Next in line is finding a suitable sloping-fronted console (case) to
house the p.c.b.s and take the numerous controls, “patch” sockets and
meters etc. We have been unable to find a plastic version, but we under-
stand that a neat looking two-piece low-profile aluminium desktop case.
with sloping front, is manufactured by Boss Industrial Mouldings
(2 01638 716101 or web www.boss-enclosures.co.uk). It is from their
2600 range and is codad part no. 2605. You will need to contact them for
nearest stockist and price.

Regarding the Omron (G5V-2 series) 5V d.c. 50 ohms coil p.c.b.
mounting relays, these were obtained from Farnell (& 0113 263 6311
or www.farnell.com), code 179-350. They also supplied the vertical,
snap-in, p.c.b. mounting rotary pots. (VR1 to VR10), code 918-878.

The large double-sided printed circuit boards (codes 375 (Main) and
376 (Atom)) are available from the EPE PCB Service — see page 835 for
details and prices.

PICAXE Projects Pt.1 - Egg Timer ® Dice Machine ® Quiz Monitor

Ready-programmed HEX versions of the PICAXE-18 microcontroller
for the PICAXE Projects can be purchased (mail order) from M. P.
Horsey, Electronics Dept, Radley College, Abingdon, Oxon, OX14
2HR, for the inclusive sum of £5.90 each (overseas add £1 p&p). Specify
for which project the PICAXE is wanted and make cheques payable to
Radley College.

Software for these designs (except PICAXE programming software) is
available on a 3-5in. disk (Disk 5) from the EPE Editorial Office for the
sum of £3 each (UK), see page 835. It is also available for Free down-
load from the EPE fip site.

The “special” serial lead was supplied by Revolution Education
(B 01225 340563 or www.rev-ed.co.uk), stock code AXE025. They
aiso supplied the PICAXE programming software.

The same master printed circuit board is used for all the projects in
this short series. It is available from the EPE PCB Service, code 373. All
other components appear to be “off-the-shelf” devices.

SQUIRES MODE

L & CRAFT TOOLS

ANTEX SOLDERING STATIONS

ANTEX 660TC

Temperature control range 65 - 450°C’
Thumb wheel poteritiometer control
50 Watt Iron Included (25W Optional Extra)

Wide range of spare bits (0.5mm - 6.0mm

*

*

Normal Price £114.95 - Now £89.95
Post Free to UK addresses.

ANTEX 690SD

Temperature control range 65 - 450°C
Digital readout temperature control
50 Watt static dissapative iron included

Wide range of spare bits (0.5mm - 6.0mm)

Normal Price £169.95 - Now £129.95
Post Free to UK addresses.

Post, Telephone or Fax your orders to:-
Squires, 100 London Road, Bognor Regis, West Sussex, PO21 1DD
Tel 01243 842424 Fax 01243 842525

OUR 600 PAGE POST FREE MAIL ORDER CATALOGUE IS AVAILABLE FREE OF CHARGE TO

ADDRESS IN THE UK - OVERSEAS CATALOGUE FREE, POSTAGE CHARGED AT COST TO CR

1l
VISA |

———— |

Shop Open 9 - 5.30 Monday - Fridzy, 9- 5 Saturday
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Very low cost
Built in sensors for light, sound (level and
waveforms) and temperature

Use DrDAQ to capture fast signals (eg
sound waveforms)

Outputs for control experiments
Supplied with both PicoScope

(oscilloscope) and Picol.og (data logging)
software

Experiments ideas for DrDAQ
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The DrDAQ is a low cost data logger from Pico
Technology. It is supplied ready to use with all
cables, software and example science
experiments.

DrDAQ represents a breakthrough in data
logging. Simply plug DrDAQ into any Windows
PC, run the supplied software and you are ready
to collect and display data. DrDAQ draws its
power from the parallel port, so no batteries or
power supplies are required.

As well as the built in sensors, DrDAQ has two
sockets for external sensors. When a sensor is
plugged in, the software detects it and
automatically scales readings. For example, if a
temperature sensor is plugged in, readings are
displayed in °C . Details are provided to allow
users to develop their own sensors.

To order the DrDAQ please choose one of the following options:
i) Visit our web site and place an order over the Internet,
ii) Place an order over the phone by ringing the number below,or,
iii) Fill out the order form and either fax it, or post it back to Pico Technology.

DrDAQ Order Form:
Quantity | Package Price inc VAT Total

DrDAQ + Software £69.32

DrDAQ + 2 Temp £92.85

Sensors

DrDAQ + 2 Temp, pH £175.08 Visa / Mastercard / Switch / Amex

Electrode, Hunidity + T

Reed Switch Sensors |1
Delivery £4.11 £4.11 / Start Date & or lssue No.

Grand Total | ¢ | Cheque withorder | O

Pico Technology Ltd, The Mill House, Cambndge Street, St Neots, Cambridgeshire. PE19 1QB
Tel: 01480 396395, Fax: 01480 396296, @picotech.com, Web: www.drdaq.com
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Our regular round-up of readers' own circuits. We pay between | ° VN " 4
£10 and £50 for all material published, depending on length o= ———— C -
and technical merit. We're looking for novel applications and
circuit designs, not simply mechanical, electrical or software
ideas. ldeas must be the reader's own work and must not WIN A PICO PC BASED
have been submitted for publication elsewhere. The OSCILLOSCOPE WORTH £586
circuits shown have NOT been proven by us. Ingenuity ¢ 100MS/s Dual Channel Storage Oscifloscope
Unlimited is open to ALL abilities, but items for consideration in ~ ® 50MHz Spectrum Analyser
this column should be typed or word-processed, with a brief ® Multimeter o Frequency Meter
circuit description (between 100 and 500 words maximum) and ¢ Signal Generator
full circurt diagram showing all relevant component values. If you have a novel circuit idea which would be
Please draw all circuit schematics as clearly as possible. of use to other readers then a Pico Technology |
Send your circuit ideas to: Alan Winstanley, Ingenuity PC based oscilloscope could be yours. '
Unlimited, Wimborne Publishing Ltd., 408 Wimborne Road Every 12 months, Pico Technology will be
East, Ferndown Dorset BH22 9ND. (We do not accept sub- awarding an ADC200-100 digital storage
missions for /U via E-mail.) oscilloscope for the best IU submission. In
Your ideas could earn you some cash and a prize! addition, a DrDAQ Data Logger/Scope worth

£

[

£69 will be presented to the runner up.

Wien Oscillator — Dot Camg 0o

ONVENTIONAL Wien bridge oscillators

employ two-gang variable resistors
(potentiometers wired in resistance mode) as
the frequency-adjusting elements. Unfortu-
nately, the two resistances seldom stay
perfectly in step. The result is amplitude vari-
ation as the frequency is changed.

The circuit diagram shown in Fig.1a side-
steps the problem by using a single variable
resistance (VR1). When VR is at zero resis-
tance there is a normal Wien network in
which Cl =C2 = C, and R1 = R2 = R, giving
a tuned frequency f, = 1 / (22CR): about
700Hz with the values shown.

When VRI1 is turned up from zero resis-
tance, the frequency falls. Analysis shows
that the new frequency is the standard Wien
frequency:

£, =1/(2nCR) divided by V(1+VR1/R2)

When VR1 is very large then this is very
close to V(VR1/R2). The new frequency can
then be approximated by inverting part of the
equation and multiplying the standard fre-
quency by VIVRIT/R2).

If R2 = 2.2 kilohms and VR1 = IM then
this gives:

A / 22
f,, =724 x (m) =34H:

The attenuation factor of the network falls
from 3 when VR1 =0, towards 2 when VRI
is infinite. This is compensated by feeding a
correction signal (dependent on the setting of
VR1) to IC1b via buffer IC1a.

To set up the circuit first set VR2 and VR3
midway. Set VR] to maximum resistance.
Adjust VR2 carefully to obtain oscillation
with minimum peak clipping. Now set VRI
to zero and adjust VR3 for minimum clip-
ping. Repeat the procedure for fine trimming.
With care it should be possible to obtain
sinewaves across the tuning range with only a
trace of clipping.

The peak-to-peak output voltage is whatev-
er amplifier IC1b can deliver at its overload
point. For the op.amps shown, this gives
about 3V r.m.s. for a 5V-0V-5V supply and
6-6V r.m.s. with 10V-0V-10V.

O +Vee
A1 c1
%2 100n
R3
10k
7
b——0 out
VRS
1k
VR2
é 10K
LoG RS
R4
| | 104 L
-0 oV
%! O Ve

Fig.1a (above). Single control Wien

bridge oscillator. +45V
+Vee O

Fig.1b (right). Simple voltage splitter e
circuit. 10 "

If a centre-tapped supply is not available a o I 1 A |sz
single-ended supply can be split with the aid | r——a
of the divider network shown in Figlb. (Note A7 cs T -
that the supply cannot then be used to lower ’“% 20
a circuit having a negative earth.) Operation T
down to 9V should be possible. Ve O a5V 0

If capacitors C1 or C2 are changed the

trimmers must be reset, which complicates
the range switching. A possible solution
might be to duplicate the circuit for each
range, switching only VR1 and the output.
George Hylton, Worthing

MORE ON NEXT PAGE

WHY NOT SEND US YOUR
CIRCUIT IDEA? | i

Earn some extra cash and /. j
possibly a prize! % v
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Fig.2. Two-channel Christmas Lights Controller circuit diagram.
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Two-Channel Christmas Light
Controller - Festive Flasher

HE circuit diagram shown in Fig.2 was designed to control two sets

of Outdoor Christmas Lights. A friend had installed them across
the front of his house but his little lad was disappointed that they did
not do anything “interesting”. This circuit was put together to liven
things up a bit, and is presented in plenty of time to enable readers to
construct it ready for the approaching festive season.

The 7621 op.amp ICI forms a slow triangle waveform generator.
The signal output at pin 7 of IC1b feeds into the voltage-controlled
oscillator input of IC2, a 4046 phase-locked loop chip. The square
wave output of the v.c.o. (pin 4 of IC2) cycles from a very slow rate
up to about 2Hz to 3Hz.

Flip-flop IC3a slows things down a bit, and drives triac CSR1 via a
zero-crossing optotriac arrangement, IC4. A second flip-flop IC3b
divides by two again and controls the second output channel through
another zero-crossing optotriac, ICS, and triac CSR2.

As mains voltages are present, readers must take special pre-
cautions to ensure that all mains-voltage components are insulat-
ed to prevent accidental electric shock. In particular, note that the
metal tabs of the triacs are at mains voltage and MUST be fully
isolated using the correct mounting kits as needed. Since they
dissipate little power in this application, no heatsinks should be
necessary.

When the circuit is set up and running, the varying speed and the
binary effect is quite “‘engaging” — it certainly attracted comment from
people waiting at the bus stop opposite!

Steve Dellow, Warwick

Budget Light Sensor - Topped

39vdec.
VR1
MEDIUM POWER
PNP TRANSISTOR 00
T0-66 CAN
(E.G. 2N4900)
WITH TOP REMOVED R
TR1 7 e
TO OPAMP
—————— OR
¢ 4 SCREENED COMPARATOR
DX\ CABLE
NO BASE
CONNECTION
——————0 v

Fig.3. Simple light sensor.

HOBBYISTS often build electronic projects that are triggered when
the ambient light level changes (say, arrival of dusk). A number of
devices operate perfectly well in this role, including light-dependent
resistors (l.d.r.s), photodiodes and phototransistors.

However, they are often housed in fiddly little packages that are dif-
ficult to mount where they needed (usually outside the house). The
simple idea shown in Fig.3 solves this problem.

Ordinary bipolar transistors are in fact photo-sensitive and if the
semiconductor wafer is exposed it will often behave as an effective
phototransistor (hence the old Mullard OCP71 germanium phototran-
sistor — an unpainted glass OC71 device that was therefore slightly
photosensitive — ARW). Modem transistors are embedded in epoxy
and accessing the transistor die is not possible, but older transistors
were enclosed in metal cans. If the very top of the metal housing is
carefully sawn off with a hacksaw or Dremel, a sensitive phototran-
sistor maybe produced. Be aware that some semiconductor devices
may contain toxic elements so, just to be safe, take care to avoid acci-
dentally inhaling any dust or touching any swarf.

It has been found best to use medium-powered silicon transistors,
e.g. a TO-66 encapsulation which has a larger wafer area and a large
metal housing that can be converted into a handy photosensor in this
way. The real advantage is that these transistors come complete with a
mounting plate, so it is easy to attach the device where it is needed.

Two of these were used on my EPE Automatic Curtain Winder pro-
ject (issues not available) to detect night-time and daybreak. They
were easily bolted to a small plastic box which, in turn, was screwed
to the wall, a more elegant solution than the original which involved
trying to stick some awkwardly shaped light-dependent resistors to the
inside of the window-pane with sticky tape.

The opened device was protected from the elements using a plastic
window (e.g. the bottom of a test-tube ) glued in place, but, in my
experience, these devices are stable for years even when exposed.
Normally one would use an npn device, such as the 2N3054 which are
more common, but nowadays a pnp device is often handier instead
(see Fig. 3); the advantage is that the collector of the transistor (which
is also the casing ) is at ground potential. Use shielded cable if there is
any substantial distance between the sensor and the control circuit.

Bruce Clothier, Oadby, Leics.
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Fig.4. Circuit diagram for a simple tape tone index marker.

EING in charge of the technical side of
the Whitecliffs Talking Newspaper it
came to the writer’s notice that some visu-
ally impaired people had experienced “tone
indexing” on their cassette tapes obtained
in other areas of the UK. Not knowing if a
commercial unit was available, nor having
a circuit diagram available, it was decided
to try and devise one for use by the WTN.
Previous experience of applying a low
frequency tone to a radio transmitter sug-
gested that this technique might be a good
starting point.
What is tone indexing? Tone indexing
involves injecting a sub-audible tone of four

seconds duration at suitable points on the
cassette tape whilst it is being recorded.
This allows listeners with “cue and review”
facilities (fast forward or rewind, while
monitoring the soundtrack) on their
machines to hear a short “blip” at various
points on the tape, helping them to navigate
up and down the tape: the higher tape speed
gives shorter time but a higher frequency of
the tone.

The circuit diagram suggested in Fig.2
comprises of a 555 monostable, IC1, which
produces the four second burst, set by VRI
and visually seen at lLe.d. D2, and for the
same period it enables the low frequency

oscillator based around IC2. Trimmer preset
VR2 gives some control over the audible tone
heard through the cassette speaker, and the
output level is set by VR3.

In use. the output should be taken from
capacitor C6 and fed into one channel of an
audio mixer (not shown), and the channel
fader set to the recording level of the master
recording deck. The tone index marker is then
mixed in with the main soundtrack. To acti-
vate the unit just press and release push
switch S1 at any appropriate time whilst
recording.

Fred Knight (G4NJU),
Deal, Kent.
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SURFING THE INTERNET ———=

NET WORK

ALAN WINSTANLEY

A Can of Worms

NE of the most serious problems that e-mail users face today is

that of unsolicited email or “spam”. Usenet provided the first
rich pickings for spammers, who developed techniques for harvest-
ing users’ email addresses from newsgroup articles and then from
web sites. American marketers saw email as a legitimate way of
communicating their “message” to the world, and we certainly get
the message all right — thousands of them, mailed out blindly to
irate users every hour of the day.

The embarrassment and the major waste of time and resources
that spammers cause is reaching astronomical proportions. In one of
the worst examples, one of the writer’s regular email addresses was
bombarded from a single source at the rate of many hundred mails
over a few weeks, which effectively immobilised a mail account.
Rejecting the email merely moves the problem elsewhere; it clogs
mailservers to the point
where some addresses (e.g.

hotmail) are automatically —FEEEEENCEEIIEIES

3 -4
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with unsolicited or virus-infected mail. Commercial companies
already use third-party organisations to intercept virus-infected
email on the fly. For several months the writer has been testing a
new email filter service from www.emailfiltering.co.uk which fil-
ters both spam and viral email. It costs £21.00 ($30) per mail
account per year. The system logs into your mailbox and collects
your mail, and then screens it for known spam or viri. The customer
fetches the remaining emails from EMF’s mailserver. Spam is
detected by monitoring unsolicited emails received by a distributed
farm of servers, which then flags any spam. The system quarantines
any further such mails on customers’ accounts and prevents them
from being automatically delivered.

Fried Spam

So how good is email filtering? After a slow start, there has been
a gratifying difference in the quantities of spam email delivered to
the writer’s main address.
The system was not quite
perfect when it was initial-
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Spam shows no sign of
letting up in spite of US
regulations, and one of the
drawbacks of being a rela-
tively early Internet user in
the UK is having an email
address that is now well-
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Spam log

EMAIL FILTERING

ly set up, filtering out only
60 per cent of junk. Neil
Hammerton of company
Emailfiltering (EMF) tells
me that for some of their
customers they manage to
block 95-100 per cent of
spam but for a few they ini-
tially only blocked about
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50 per cent.

ers’ databases. In Europe
the possibility of compul-
sory opt-in email market-
ing is being discussed but
this will have little effect
on “foreign incoming”
email.

Worse still are the vari-

et S semioge | nocords per page: [10

{2131 P gt oo
1 TR et oo
LaC LT TR

-
-~

- i nm wvre
ot e T

s

t To vee them o,

A3 el e el

o T e (T ) [ T
am o Ot Sy - Ce
22 e o s Pt TV S

The Tonk You Moot To ot 7999

Tt To tiom NS

WA EO TN syendent) W0t s e [ Try Qouln $1, 400/ BB Milmey Cash Sysim, Change Tour Ll ) cne

he b aston

To address this issue, an
opt-in spam filtering level
was then introduced which
reduced spam by a further
24 per cent or so, claims
EME. This option works by
validating the sender’s
email address. If the email

ous viruses and worms
which are intended to dam-  wis=
age a user’s computer, or
which mail themselves out
again through  their
Windows address book.
About 15 per cent of the writer’s incoming unsolicited email con-
tains a deadly worm or a virus. The situation is set to become far
worse due to the always-on characteristic of high-speed broadband
services.

Attacking Tidal Waves

So how does one deal with this tidal wave of spam and viral
attacks? You should always run up-to-date anti-virus software and a
firewall of course, but it is sometimes best to interrogate the mailserv-
er directly using programs such as Popcorn (free but unsupported,
from www.ultrafunk.com) or JBMail (www.pc-tools.net). By sim-
ply glancing down the list of subjects and senders, you can then
decide to delete unwanted mail directly before fetching the rest. This
is a satisfying but ultimately time-consuming experience that can take
up several hours of your time each month. The next problem is that
genuine emails become buried in all the dross and are accidentally
overlooked or deleted. A program called Mailwasher (www.mail-
washer.net) has received good feedback from users, and more expe-
rienced users should download the trial.

It would be far better if the unwanted mail was screened out to
begin with. This brings us to a relatively new technique for dealing

author.
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Screenshot of the email filtering system currently being tried by the

address is invalid (i.e
not actually there, e.g.
9iz7p3ez @hotmail.com)
then it is assumed the email
is spam and it is screened
out, otherwise spam is
screened on the message content. The chances of intercepting gen-
uine emails are extremely remote, and I can confirm that after two
months and 500 filtered emails only one of them was a semi-gen-
uine email. This can be forwarded to your mailbox by hitting a
“release” button. Otherwise the system has generally worked silent-
ly in the background, and EMF provides a webmail front end as
well.

Perhaps more importantly, the EMF system has blocked 71
viral emails, mostly containing the tiresome W32-Klez worm but
a number carrying the deadly BIOS-destroying CIH virus. For
this reason alone the cost of the email filtering system could be
justified for some users. The system genuinely gives ordinary
mainstream Internet users a first line of defence against spam-
mers and virus attacks. You can sign up online and enjoy a
month’s free trial.

Discovery Channel

Next month, I'll be surfing the web and taking a look at one area
of consumer electronics that is largely undiscovered and is set to be
the next big thing. What is it? Tune in next month to find out! You
can email me at alan@epemag.demon.co.uk.

Everyday Practical Electronics, November 2002



£2 BARGAIN PACKS

30A 600V BRIDGE RECTIFIER. Order Ref:
2P474.

10 HOOK-UP LEADS. Assorted colours terminai-
ing with insulated crocodile clips each end. each
lead length 36cm. Order Ref: 2P459.

PHILIPS STEPPER MOTOR. 12V 7.5 degrees.
Order Ref: 2P457.

32uF 250V A.C. CAPACITOR. Order Ref: 2P452.
4uF 440V A.C. CAPACITOR. Order Ref: 2P454.
VERY POWERFUL MOTOR. Operates off 6, 9 or
12v D.C. 2%in. long, *'%in. diameter. Order Ref:
2P456.

HIGH VOLTAGE STRIPPER. Contains many
items for 10kV working. Order Ref: 2P388.
GALVANISED EQUIPMENT BOX. 150mm square
without lid. Order Ref: 2P391.

4 r.p.m. GEARED MAINS MOTOR. 115V put sup-
plied with mains adaptor. Order Ref: 2P393.
TWIN 50pF AIR-SPACED TUNING CAPACITOR,
the veins wide spaced so suitable for transmitting.
Order Ref: 2P394.

20 R.P.M. GEARED MAINS MOTOR. 115V but
supplied with mains adaptor. Order Ref: 2P396.
20uF 375V CAPACITOR. Aluminium cased. Order
Ref: 2P406.

9V-0V-9V MAINS TRANSFORMER. 25VA, upright
mounting with fixings. Order Ref: 2P408.
COPPER CLAD BOARD. Size 15in. x 10in. x
'hein. thick for maxing p.c.b.s etc. Order Ref:
2P409.

20W TWEETER. 4in. x 4in. 8 ohm by Goodmans.
Order Ref: 2P403.

BATTERY CHARGER METER. 0A-3A. Order Ref:
2P366.

W-SHAPED 30W FLUORESCENT. Philips, ideal
name plate illluminator. Order Ref: 2P372.
DIMMER SWITCH. Standard size flush place,
state colour — red, yellow, green or blue. Order Ref:
2P380.

TELEPHONE EXTENSION LEAD. 12m with plug
end, socket ends. Order Ref: 2P338.

FIGURE-8 FLEX. Mains voltage, 50m Order Ref:
2P345.

INFRA-RED UNIT. As fitted TV receiver. Order
Ref: 2P304.

L.C.D. CLOCK MODULE with details of other
uses. Order Ref. 2P307.

AM/FM RADIO RECEIVER with speaker but not
cased. Order Ref 2P308.

2A MAINS FILTER AND PEAK SUPPRESSOR.
Order Ref: 2P315.

45A DP 250V SWITCH on 6in. x 3in. goid plate.
Order Ref: 2P316.

SOLAR CELL. 3V 200mA, 5 of these m series
would make you a 12V battery charger, £2 each.
Order Ref: 2P374.

PERMANENT MAGNET SOLENOID. Opposite
action, core is released when voltage is applied.
Order Ref: 2P327.

HEATER PAD. Not waterproof. Order Ref: 2P329.
DISK DRIVE. Complete less stepper motor, has all
the electronics to control stepper motor. Order Ref:
2P280.

15V 320mA A.C. POWER SUPPLY. In case with
13A base, ideal for bell or chime contrailer. Order
Ref: 2P281.

POWERFUL MAINS MOTOR with 4in. spindle.
Order Ref: 2P262.

20M 80 OHM TV COAX. Order Ref: 2P270.
LOCTITE METAL ADHESIVE. Tube and some
accessories. Order Ref: 2P215.

6-DIGIT COUNTER. Mains operated. Order Ref:
2P235.

13A ADAPTORS. Take two 13A plugs, pack of 5,
£2. Order Ref. 2P187.

3-CORE 5A PVC FLEX. 15m. Order Ref: 2P189.
MAINS TRANSFORMER. 15V, 1A. Order Ref:
2P198.

7-SEGMENT NEON DISPLAYS. Pack of 8. Order
Ref: 2P126.

MODERN TELEPHONE HANDSET. Ideal office
extension. Order Ref: 2P94.

13A SWITCH SOCKET on satin chrome plate.
Order Ref: 2P95.

500 STAPLES. Hardened pin, suit bu-glar alarm or
telephone wire. Order Ref: 2P99.

PAD SWITCH for under carpets, doormats etc.
Order Ref: 2P119.

ROTARY SWITCH. 40A with porcelain pointer
control knob. Order Ref: 2P419

AIR-SPACED TUNING CAP with one section
350pF, the other 250pF, with 'in. spindle and slow
motion drive. Order Ref: 2P422.

DITTO but 150pF and 300pF. Order Ref: 2P423.
TRANSMITTER TUNER. 2-gang, wide spaced.
Order Ref. 2P425.

SELLING WELL BUT STILL AVAILABLE
IT 1S A DIGITAL MUL-
TITESTER, complete
with backrest to stand it
and hands-free test
prod holder. This tester
measures d.c. volts up
to 1,00C and a.c. volts
up to 750; d.c. current
up to 10A and resist-
ance up to 2 megs. Also
tests transistors and
diodes and has an
internal buzzer for con-
tinuty tests. Comes
complete with test prods. battery and instructions. Price
£6.99. Order Ref: 7P29.
INSULATION TESTER WITH MULTIMETER. Internally gener-
ates voltages which enable you to read insulation directly in
megohms. The multimeter has four ranges: AC/DC wolts, 3
ranges DC milliamps, 3 ranges resistance and 5 amp range.
These instruments are ex-Bntish Telecom but in very good con-
dition, tested and guaranteed OK, probably cost at least £50
each, yours for only £7.50 with leads, carrying case £2 extra.
Order Ref: 7.5P4.
REPAIRABLE METERS. We have some of the above testers
but shightly faulty, not working on all ranges, should be
repairable, we supply diagram, £3. Order Ref: 3P176.
BT TELEPHONE EXTEMSION WIRE. This is proper heavy
duty cable for running a ound the skirting board when you
want to make a permanent exiension. Four cores properly
colour coded, 25m length only £1. Order Ref: 1067
HEAVY DUTY POT. Rated at 25W this is 20 ohm resistance
s0 it could be just right ©or speed controlling a d.c. motor or
device or to control the output of a high cumrent. Price £1.
Order Ref: 1/33L1.
1mA PANEL METER. approximately 80mm x §5mm, front
engraved 0-100. Price £1.50 each. Order Ref: 1/16R2.
D.C. MOTOR WITH GEARBOX. Size 60mm long, 30mm
diameter. Very powerful. operates off any voltage between 6V
and 24v D.C. Speed at SV is 200 rpm, speed controller avail-
able. Special price £3 each. Order Retf: 3P108.
FLASHING BEACON. ideal for putting on a van, a tractor or
any vehicle that should always be seen. Uses a Xenon tube
and has an amber cofoured dome. Separate fixing base is
included so unit can be put away if desirable Price £5. Order
Ref: 5P267.
MOST USEFUL POWER SUPPLY. Rated at 9V 1A, this
plugs into a 13A socket, is really nicely boxed. £2. Order Ret:
2P733.
MOTOR SPEED CONTROLLER. These are suitable for D.C.
motors for voltages up to 12V and any power up to 1/6h.p.
They reduce the speed by intermittent full voltage pulses so
there shouid be no loss of power. Made up and tested, £18.
Order Ref: 20P39.
BALANCE ASSEMBLY KITS. Japanese made, when
assembled ideal for chemical experiments, complete with
tweezers and 6 weights 0-5 to 5 grams. Price £2. Order Ref:
2P44.
CYCLE LAMP BARGAIN. You can have 100 6V 0-2A MES
bulbs for just £2.50 or 1,000 for £20. Trey are beautifully
made, slightly larger than the standard 6-3V pilot bulb so
they would be 1deal for making displays for night lights and
similar applications.
SOLDERING IRON, super mains powered with tong-lite
ceramic element, heavy duty 40W for the extra special job,
complete with plated wire stand and 245mm lead, £3. Order
Ref: 3P221.

ENGINEERS BENCH PANEL
This has 2 x 13A mains sockets which are switched and
ifluminated, thus saving you having tc keep pulling out

the plugs. Nicely case. Only £2. Order Ref: 2P461

RELAYS
We have thousands of relays
of various sorts in stock, so if
you need anything special
give us a ring. A few new
ones that have just arrived
are special in that they are
plug-in and come complete
with a special base which
enables you to check volt-
ages of connections of it
without having to go under-
neath. We have 6 different
types with varying coil voltages and contact arrangemerts.

Coil Voltage  Contacts Price Order Ref:
12V DC 4-pole changeover £2.00 FR1C
24V DC 2 pole changeover £1.50 FR12
24V DC 4 pole changeover £2.00 FR13

Prices include base
MINI POWER RELAYS. For p.c.b. mounting, size 28mm x
25mm x 12mm_ all have 16A changeover contacts for up to
250V. Four versipns available, they all look the same but have
different coils:

6V ~ Order Ret: FR17 24V ~ Order Ref: FR19
12V - Order Ret: FR18 48V — Order Ref: FR20
Price £1 each less 10% if ordered i quantities of 10, same
or mixed values.
RECHARGEABLE NICAD BATTERIES. AA size, 25p
each, which i1s a real bargain considering many firms
charge as much as £2 each. These are in packs of 10,
coupled together with an output lead so are a 12V unit
but easily divideable into 2 x 6V or 10 x 1-2V. £2.50 per
pack, 10 packs for £25 including carriage. Order Ref:
2.5P34.
4 CIRCUIT 12v RELAY. Quite small, clear plastic enclosed
and with plug in tags, £1. Order Rei: 205N.
NOT MUCH BIGGER THAN AN OXO CUBE. Anothar relay
just arrived is extra sma'l with a 12V coil and 6A changeover
contacts. It 1s sealed so it can be mounted in any position or
on a p.c.b. Pnce 75p each, 10 for £6 or 100 for £50. Order
Ref: FR16.
1.5v-6V MOTOR  WITH
GEARBOX. Motor 1s 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,
£7. Order Ret: 7P26.

£2 BARGAIN PAC

24v STEREO POWER SUPPLY. Mullard. Order Ref:
2P80.

UP TO 90 MIN 25A SWITCH. Clockwork. Order Ref:
2P90.

POWERFUL MAINS MOTOR. 1%in. stack, double
spindie. Order Ref: 2P55.

SPEED CONTROL FOR MODELS. 6V-12V variable
ps.u., also reverse. Order Ref: 2P3.

MAINS TIME AND SET SWITCH. 25A, up to 6 hours
aelay. Order Ref: 2P9.

MOTORISED 6 MICROSWITCHES but motor 50V
A.C. Order Ref: 2P19.

TWIN EXTENSION LEAD. Ideal lead lamp, Black &
Decker tools, etc., 20m. Order Ref: 2P20.

MAINS COUNTER. Resettable, 3 digit. Order Ref:
2P26.

ILLUMINOUS PANEL, 16 x 16V bulbs fo light coal
effect heater, etc. Order Ref: 2P317.

TIME AND SET SWITCH. 15A mains. Order Ref:
2P104. !
D.C. VOLT REDUCER. 12v-6V, fits into car lighter
socket. Order Ref: 2P318.

CAPACITOR, VARIABLE. For tuning AM/FM with %in.
spindle. Order Ref: 2P269.

CAPACITOR, VARIABLE. 0.0005 solid dia. %in.
spindle. Order Ref: 2P268.

COPPER CLAD BOARD. 15 x 10 x ‘6 for
Order Ref: 2P409.

25V-0V-25V MAINS TRANSFORMER. 1'%A. Order
Ref: 2P410.

20V-0V-20V DITTO. Order Ref: 2P411.

80mm x 46mm x 65mm METAL PROJECT BOX with
rubber feet, supplied as flat pack. Order Ref: 2P412.
24V 1A MAINS TRANSFORMER. Order Ref: 2P413.
12V 2A MAINS TRANSFORMER. Order Ref: 2P414.
80 OHM COAX. Extra thin, 15m. Order Ref: 2P417.
A.C. 250V CAPACITOR. 20u«F Order Ref: 2P427.
12V P.S.U. 800mA D.C. with pins for shaver socket.
Order Ref: 2P428.

MAINS MOTOR WITH GEARBOX giving 6 revs per
hour. Order Ref: 2P430.

CLOCKWORK TIMESWITCH with scale settable up
to 6 hours. Order Ref: 2P432.

OLD TIME RADIO CASE for the Good Companion.
Order Ref: 2P436.

4 OHM TWEETER. 20W, by Goodmans. Order Ref:
2P437.

OLD TYPE 15A ROUND PIN PLUGS. Order Ref:
2P438.

BT ENGINEER'S PHONE. Unused but missing some
parts, ideal for stripping. Order Ref: 2P439.
FLUORESCENT TUBE CHOKE. 65W or 80W. Order
Ref: 2P440.

MINI MOTOR WITH GEARBOX, giving 16 r.p.m. Order
Ref: 2P442.

ICESTAT. Cuts in just above freezing. Order Ref:
2P443.

BALANCE KIT with gram weights for chemical exper-
iments etc. Order Ref: 2P444.

Vu METER. 40mm square. Order Ref: 2P445.
SLYDLOK FUSE. 30A. Order Ref: 2P447.

KV CAP. 14F 1500V. Order Ref: 2P448.

9V P.S.U. 1A D.C,, plugs into 13A socket.. Order Ref:
2P450.

6-CORE 3A FLEX. 15m. Order Ref: 2P451.

SOME BUY ONE GET ONE FREE OFFERS
CUPBOARD ALARM. Activated by light. Wher: set,
this alert is designed to let you know when small
hands open medicine cabinets, drawers, desks or
other places they shouldn't. Price £3. Order Ref:
3P155.

WATER LEVEL ALARM. When water reaches its
sense head its internal alarm sounds. it is a ready-
built unit which you fix above where you want to
know the water has risen. It then sounds its internal
alarm. Needs only a battery. Price £3. Order Ref:
3P156.

DYNAMIC MICROHONE. 500 ohm, plastic body
with black mesh head, on/oft switch, good length
lead and terminated with audio plug. Price £1.
Order Ref: 2P220.

p.c.b.

TERMS
Send cash, uncrossed PO, cheque or quote credit
card number. If order is £25 or over deduct 10% but
add postage, £3.50 if under 2 kilo, £6 if under 4 kilo.

J & N FACTORS

Pligrim Works (Dept.E.E.)
Stairbridge Lane, Bolney

Sussex RH17 5PA
Telephone: 01444 881965
E-mall: jnfactors@aol.com
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PRACGTIGALLY SPEAKING

Robert Penfold looks at the Techniques of Actually Doing It!

THE time it takes to obtain every com-
ponent for a project, right down to
the last nut and bolt, has long been a
sore point with electronic project con-
structors. Electronics kits were very
popular in the past, even though they
generally represented relatively poor
value for money.

For many constructors the added
expense was worth it for the greater
convenience. You only had to order one
item from one supplier in order to
obtain a complete set of parts.

With mail order buying you also
incurred a single charge for postage
and packing, which in most cases par-
tially offset the higher price of the prod-
uct. When putting together a complete
set of parts yourself it is often neces-
sary to order them from two or three
suppliers, with no single supplier stock-
ing everything required.

Electronic kits are still around today
and probably offer good value for
money as well as convenience.
However, it is a fact of project building
life that most types of project cannot be
obtained in kit form. Unless you are
prepared to settle for a relatively small
repertoire of projects it is necessary to
do things the hard way and buy all the
components from scratch. The “old
hands” at electronic project building
have a much easier time because they
have a stock of popular parts, and in
the main only have to order the more
specialist components for each project.

Stock Answers

Beginners can make life easier by
building up a stock of everyday compo-
nents, but care has to be taken when
selecting components for stock. It
would be easy to waste significant
sums of money on components that
stood little chance of finding there way
into a project. So which components
are worth adding to your stock of parts
and which should be avoided?

The obvious starting point is ordinary
resistors having a power rating of about
0-25 watts. It is not a good idea to stock
up with the more exotic resistors such
as high-power and close tolerance
types as they are little used in projects.
In contrast, practically every project you
build will require at least a few “bog
standard” resistors, and some might
require dozens of them.

The obvious problem with resistors is
that they are available in a large num-
ber of different values, and a good
stock of resistors includes several of
each value. On the plus side, resistors
are the cheapest components and
stocking up with a substantial number
should not cost all that much.

Some resistor values are used far
more than others. The middle values
tend to be used more than very high
or very low ones. Within the middle
range, values such as 4k7 (4.7 kilo-

830

hms) and 10k are used more than
values such as 5k6 and 8k2. It is
clearly a good idea to buy more of the
popular vaiues.

The quick and easy way is to buy one
of the resistor development packs that
are available from some component
retailers. These usually include larger
numbers of the more popular values. It
is likely that the popular values will still
run out first, but you can take the
opportunity to top up any dwindling val-
ues when buying the components for a
project.

If you buy your own selection it is not
really worthwhile buying a substantial
quantity of every resistor value. Most
projects for the home constructor use
resistor values in the E12 series (1, 12,
1.5,1.8, 2.2, 2.7, 3-3, 3.9, 4.7, 5-6, 68,
8-2 and their decades).

Resistors are also available in the
E24 series, which consists of the E12
series plus 12 intermediate values (1-1,
1.3, 1.6, 2.0, 2.4, 3-0, 3-6, 4.3, 5-1, 6-2,
7-5, 9-1 and their decades). As these
additional values are little used in elec-
tronic projects there is little point in
holding a stock of them. Buy them as
and when they are required, just like
any of the other more specialised
components.

Doubling Up

Back in the early days of Everyday
Electronics it was often suggested
that a stock of resistors should be
built up by purchasing twice as many
resistors as you actually needed. This
remains a very good way of doing
things. If a project needs (say) five
100k resistors you would actually
order 10 of them.

You will not obtain a stock of compo-
nents overnight using this method, and
it will obviously take time to build up a
useful stock of resistors. It is relatively
painiess though, because you will bare-
ly notice the additional cost each time
you build a project.

The beauty of this

components. This includes non-spe-
cialised capacitors and semiconduc-
tors. For example, many projects use
inexpensive silicon diodes such as the
1N4148, and it is worthwhile having a
supply of these.

It’s A Bargain

Bargain packs of resistors offer
another alternative, but some are better
than others. Although these packs usu-
ally offer excellent value for money, you
may find that only a few values are
included. Another potential problem is
that the values included in the pack
may be ones that you do not use very
often. There is no point in having a
huge stock of resistors if you still have
to order most of the resistors each time
you build a project.

Many of these packs also contain
some odd values. All sorts of weird val-
ues are used in commercial electronic
products, and the components in bar-
gain packs will not necessarily have
standard values. It would be acceptable
to use something like a close tolerance
28-7k resistor instead of an ordinary
27k component, but with the low cost of
resistors it would hardly seem to justify
the effort.

Some resistor packs contain a lot of
old and (or) high wattage resistors. It is
probably pointless to produce a stock
of “bargain” resistors that are not pre-
dominantly modern miniature types.
Older and higher wattage resistors are
simply too big to fit into most modern
component layouts. Bargain resistor
packs are perhaps better suited to
experienced constructors who can sort
the “wheat from the chaff”.

Going to Pot

Small fixed value resistors are cheap,
and are even cheaper if you buy a sub-
stantial quantity. Unfortunately, the same
cannot be said for potentiometers, even
though they are only available in a very
limited range of values.

method is that you
automatically buy
more of the popular
values, and less of
the little-used val-
ues. This weighting
of the quantities
obtained should
accurately reflect
the popularity of
each value, resulting
in a few components
that are left unused
for long periods.
Obviously the
same method can
be applied to other

]

components, but it
should be limited to
the cheaper and
more common

Miniature horizontal preset potentiometers (resistors) are
normally used in projects. Multiturn types (left) are relatively
expensive and little used.
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A selection of potentiometers would
be quite costly with the possibility that
half of them would never be used.
Bargain packs offer a possible solution,
especially if you can find one that offers
a good range of values with compo-
nents that have standard mounting
bushes and spindles.

Practically all the control knobs avail-
able to amateur users are intended for
a spindle diameter of around 6mm to
6-35mm. A few knobs for smaller diam-
eter spindles are available, and with
something like control knobs it is possi-
ble to improvise if the “real thing” can-
not be obtained.

However, a pack of potentiometers in
weird and wonderful shapes could be
more trouble than its worth, so stick
with packs of reasonably standard
components. Fixing nuts and washers
for potentiometers, non-standard or
otherwise, can be very difficult to
obtain, so only buy packs that coms
complete with both of these.

Logarithmic (log.) potentiometers are
used for volume controls but not much
else. Linear (lin.) types are used for
most applications other than volume
controls, and are likely to be used more
than logarithmic types. Incidentally, not
all potentiometers carry “log” or “lin”
markings these days, but instead have
the letter “A” or “B" respectively.

Preset potentiometers (resistors) are
significantly more expensive than ordi-
nary resistors, but they are far cheaper
than normal potentiometers. Also, like
ordinary potentiometers they are conly
available in a limited range of values.
Again, the quick and easy method of
obtaining a stock of these components
is to buy a “development” pack.

Presets are also a good candidate
for the double-buying method of stock
building. Incidentally, they are normally
only sold in linear versions, which is
understandable as they are not normal-
ly used as volume controls.

Overcapacity

Due to the very wide range of values
available, together with the many differ-
ent types in common use, buying a
comprehensive stock of capacitors
would be extremely expensive. Iri gen-
eral, capacitors are not expensive, but
they are not sold at the “give-away”
prices associated with resistors. Unless
a fair amount of money is available it
will be necessary to make some com-
promises when building a stock of
capacitors.

Higher value capacitors are almost
invariably of the electrolytic variety, and
it is certainly worthwhile obtaining a
small stock of these. Electrolytic capac-
itors are produced in axial lead and
radial (printad circuit board or p.c.b.)
mounting varieties. The radial type
seems to be somewhat cheaper these
days, and it is this type that is used in
most modern projects. Radial capaci-
tors will usually fit quite well in place of
axial types, so it is best to concentrate
on these.

Electrolytic capacitors are only gen-
erally available in the E6 range of val-
ues, which is every other value in the
E12 series (1-0, 1-5, 2.2, 3.3, 4.7, 68

The two capacitors on the left have the same values as the modern equivalents on

the right.

and their decades). In practice it is only
1.0, 2-2, 4.7 and their decades that are
used to any extent.

A basic stock of electrolytic capaci-
tors could therefore be rationalised to
something like 10 of each value from
0-47uF to 10uF, and five of each value
from 22uF to 470uF. A working voltage
of about 16V or more will suffice.
Higher value types having high working
voltages are relatively expensive and
shouid be bought as and when they are
neaded.

Development packs are a good way
of buying a stock of electrolytic capaci-
tors, but you need to be careful when
buying bargain packs. Electrolytic
capacitors made a number of years
ago tend to be much larger than their
current equivalents, and might not fit
into modern component layouts.

Spaced Out

There is potentially the same prob-
lem with bargain packs of non-elec-
trolytic capacitors. Modern projects
mainly use non-electrolytic capacitors
of the printed circuit variety. These are
the box-shaped capacitors and they are
available with various lead spacings.

The 5mm spacing type are probably
the most popular at present, and they
can usually be persuaded to fit boards
designed for 2-5mm or 7-5mm compo-
nents. If you intend to do this it is impor-
tant to obtain fully cased components
and not the open construction variety.
With the iatter it is likely that one of the
leads will break off when you try to form
them into the required shape.

For low values of under 1nF the
usual choices are ceramic plate and
polystyrene capacitors. Polystyrene
capacitors are used where good stabil-
ity is important. Ceramic plate capaci-
tors are generally smaller and cheaper
than polystyrene components and are
used in less demanding applications.
You will probably not use these low val-
ues a great deal unless radio circuits
are of particular interest.

it is probably not a good idea to stock
up with large numbers of polystyrene
capacitors, which are riot exactly cheap
and are relatively little used. A small
selection of ceramic plate capacitors
can be very useful though, and a devel-
opment pack is also a good option.
Development packs are a good choice
with other types of capacitor if you can
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find a suitable selection at the right
price.

Semiconductors

These days there are relatively few
semiconductors that turn up regularly
in projects, with specialist devices and
microcontrollers now taking a more
dominant role. Old favourites such as
the 555 timer still turn up quite fre-
quently, but this chip is now available in
various low-power and high-speed
versions, which rather complicates
matters.

Another point to consider is that
semiconductors have a habit of sud-
denly becoming obsolete. Apart from
general-purpose silicon diodes it is
probably not a good idea to buy semi-
conductors until you actually need
them.

Bits and Pieces

Electronic project construction is not
only about resistors, capacitors, and
the like. ltems of hardware, such as
nuts, bolts, spacers, plastic stand-offs
and battery connectors are essential to
every project.

in the case of nuts, bolts, and spac-
ers you will probably have to buy in fair-
ly large quantities, so a small stock will
soon start to accrue. Probably the most
useful are the M2.5 and M3 screws
from about 6 to 25 millimetres in length,
together with matching nuts. Also use-
ful are M2.5 and M3 spacers of around
6mm to 12mm in length.

Itis a good idea to keep plenty of sol-
der in stock. Ideally a 500g reel of 22
s.w.g. (0-7mm) solder should be
obtained. This should avoid the frustra-
tion of running out of solder just as the
shops shut, with your latest master-
piece almost completed.

Last and by no means least, ouy or
make suitable storage units for the
newly acquired stock of parts.
Searching for the required components
in a bag of several hundred assorted
parts will take a long time and result in
unnecessary wear on the components.

Do-it-yourself shops or even the local
Woolies store should have a selection of
low-cost storage units that are ideal for
electronic components. Alternatively,
homemade storage trays are easily built
for next to nothing. Clearly label every-
thing so that any required component
can be located quickly.
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FREE Electronics Hobbyist Compendium
book wlth Teach-In 2000 CD-ROM

EPE TEACH-IN
2000 CD-ROM

The whole of the 12-part Teach-In 2000 series by John
Becker {(published in EPE Nov '99 to Oct 2000} is now
available on CD-ROM. Plus the Teach-In 2000 interac-
tive software covering all aspects of the series and
Alan Winstanley's Basic Soldering Guide (including
illustrations and Desoldering).

Teach-In 2000 covers all the basic principles of elec-
tronics from Ohm's Law to Displays, including Op.Amps,
Logic Gates etc. Each part has its own section on the
interactive software where you can also change compo-
nent values in the various on-screen demonstration cir-
cuits.

The series gives a hands-on approach to electronics
with numerous breadboard circuits to try out, plus a
simple computer interface which allows a PC to be
used as a basic oscilloscope.

ONLY £12.45 including VAT and p&p

PROJECT
CONSTRUCTION

PRACTICAL REMOTE CONTROL PROJECTS
Owen Bishop
Provides a wealth of circuits and circuit modules for use
in remote control systems of all kinds; ultrasonic, infra-
red, optical fibre, cable and radio. There are instructions
for building fourteen novel and practical remote control
projects. But this is not all, as each of these projects
provides a model for building dozens of other related cir-
cuits by simply modifying parts of the design slightly to
suit your own requirements. This book tells you how.
Also included are techniques for connecting a PC to a
remote control system, the use of a microcontroller in
remote control, as exemplified by the BASIC Stamp, and
the application of ready-made type-approved 418MHz
radio transmitter and receiver modules to remote control

systems.
Order code BP413 £6.49

160 pages

PRACTICAL ELECTRONIC MODEL RAILWAY
PROJECTS

R. A. Penfold

The alm of this book is to provide the model railway
enthusiast with a number of useful but reasonably sim-
ple projects that are easily constructed from readily
available components. Stripboard layouts and wiring
diagrams are provided for each project. The projects
covered include: constant voltage controller; pulsed con-
troller; pushbutton pulsed controller; pulsed controller
with simulated inertia, momentum and braking;
automatic signals; steam whistie sound effect; two-tone
horn sound effect; automatic two-tone horn effect;
automatic chuffer.

The final chapter covers the increasingly popular sub-
ject of using a computer 1o control a model railway lay-
out, including circuits for computer-based controllers
and signalling systems.

151 pages es.49

A PRACTICAL INTRODUCTION TO SURFACE
MOUNT DEVICES

Bill Mooney

This book takes you from the simplest possible starting
point to a high level of competence in handworking with
surface mount devices (SMD's). The wider subject of SM
technology is also introduced, so giving a feeling for its
depth and fascination.

Subjects such as p.c.b. design, chip control, soldering
techniques and specialist tools for SM are fully
explained and developed as the book progresses. Some
useful constructional projects are also included.

Whilst the book is mainly intended as an introduction
it is also an invaluable reference book, and the browser
should find it engrossing.

120 pages £5.49

FAULT-FINDING ELECTRONIC PROJECTS

R. A. Penfold

Starting with mechanical faults such as dry joints, short-circuits

efc, coverage includes linear circuits, using a meter 10 make
checks, signal tracing techniques and fault finding on

logic circuits. The final chapter covers ways of testing a wide
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IRECT BOOK

SERVICE

book page.

The books listed have been selected by Everyday Practical
Electronics editorial staff as being of special interest to everyone
involved in electronics and computing. They are supplied by mail
order direct to your door. Full ordering details are given on the last

FOR A FURTHER SELECTION OF BOOKS

SEE THE NEXT TWO ISSUES OF EPE.

All prices include UK postage

range of electronic components, such as resistors, capacitors,
operational ampilifiers, diodes, transistors, SCRs and triacs,
with the aid of only a limited amount of test equipment.

The construction and use of a Tristate Continuity Tester, a
Signal Tracer, a Logic Probe and a CMOS Tester are also

included

156 pages csas
TEST EQUIPMENT CONSTRUCTION

R. A. Penfoid

Thisbod(d&wibosindetailhowtoconstmctsomesimpleand
inexpensive but useful, pieces of test equipment.
Stripboard layouts are provided for all designs, together with
wnmgdagramsvﬂmemappmpnate plus notes on construction

Thefo!lomngdesngmare included:-
AF Generator, Capacitance Meter, Test Bench Amplifier, AF
Frequency Meter, Audio Muliivoitmeter, Analogue Probe, High
Resistance Voitmeter, CMOS Probe, Transistor Tester, TTL
Probe. The designs are suitable for both newcomers and more
experienced hobbyists.

104 pages s

AUDIO AND
MUSIC

VALVE & TRANSISTOR AUDIO AMPLIFIERS

John Linsley Hood

This is John Linsley Hood's greatest work yet, describ-
ing the milestones that have marked the development of
audio amplifiers since the earliest days to the latest sys-
tems. Including classic amps with valves at their heart
and exciting new designs using the latest components,
this book is the complete world guide to audio amp
design.

Contents: Active components; Valves or vacuum
tubes; Solid-state devices; Passive components;
Inductors and transformers; Capacitors, Resistors,
Switches and electrical contacts; Voltage amplifier
stages using valves; Valve audio amplifier layouts;
Negative feedback; Valve operated power amplifiers;
Solid state voltage ampiifiers; Early solid-state audio
amplifiers; Contemporary power amplifier designs;
Preamplifiers; Power supplies (PSUs); Index.

Order code NE24 £21.99

250 pages

AUDIO AMPLIFIER PROJECTS

R. A. Penfold

A wide range of useful audio amplifier projects, each
project features a circuit diagram, an explanation of the
circuit operation and a stripboard layout diagram. All
constructional details are provided along with a shop-
ping list of components, and none of the designs
requires the use of any test equipment in order to set
up properly. All the projects are designed for straight-
forward assembly on simple circuit boards.

Circuits include: High impedance mic preamp, Low
impedance mic preamp, Crystal mic preamp, Guitar and
GP preamplifier, Scratch and rumble filter, RIAA
preamplifier, Tape preamplifier, Audio limiter, Bass and
treble tone controls, Loudness filter, Loudness control,
Simple graphic equaliser, Basic audio mixer, Small
(300mW) audio power amp, 6 watt audio power amp,
20/32 watt power amp and power supply, Dynamic noise
limiter.

A must for audio enthusiasts with more sense than

money!
£1095

116 pages

RADIO/TV
VIDEO

ELECTRONIC PROJECTS FOR VIDEO ENTHUSIASTS
R. A. Penfold
This book provides a number of practical designs for
video accessories that will help you get the best results
from your camcorder and VCR. All the projects use
inexpensive components that are readily available, and
they are easy to construct. Full construction details are
provided, including stripboard layouts and wiring dia-
grams. Where appropriate, simple setting up procedures
are described in detail; no test equipment is needed.
The projects covered in this book include: Four channel
audio mixer, Four channel stereo mixer, Dynamic noise
limiter (DNL), Automatic audio fader, Video faders, Video
wipers, Video crispener, Mains power supply uni.

109 pages 55

SETTING UP AN AMATEUR RADIO STATION

I. D. Poole

The aim of this book is to give guidance on the decisions
which have to be made when setting up any amateur
radio or short wave listening station. Often the experience
which is needed is learned by one's mistakes, however,
this can be expensive. To help overcome this, guidance is
given on many aspects of setting up and running an effi-
cient station. It then proceeds to the steps that need to be
taken in gaining a full transmitting licence.

Topics covered include: The equipment that is needed;
Setting up the shack; Which aerials t0 use; Methods of
construction; Preparing for the licence.

An essential addition 10 the library of all those taking
their first steps in amateur radio.

86 pages o4

EXPERIMENTAL ANTENNA TOPICS

H. C. Wright

Although nearly a century has passed since Marconi's first
demonstration or radio communication, there is still
research and experiment to be carmied out in the field of
antenna design and behaviour.

The aim of the experimenter will be to make a measure-
ment or confirm a principle, and this can be done with
relatively fragile, short-life apparatus. Because of this,
devices described in this book make liberal use of card-
board, cooking foil, plastic bottles, cat food tins, etc. These
materials are, in general, cheap to obtain and easily worked
with simple tools, encouraging the trial-and-error philosoptty
which leads to innovation and discovery.

Although primarily a practical book with text closely
supported by diagrams, some formulae which can be used
by straightiorward substitution and some simple graphs
have also been included.

72 pages Order code BP278 £4.00

25 SIMPLE INDOOR AND WINDOW AERIALS

E. M. Noll

Many peopie live in flats and apartments or other types of
accommodation where outdoor aerials are prohibited, or a
lack of garden space etc. prevents aerals from being
erected. This does not mean you have to forgo shortwave-lis-
tening, for even a 20-foot length of wire stretched out along
the skirting board of a room can produce acceptable results.
However, with some additional effort and experimentation
one may well be able to improve performance further.

This concise book tells the story, and shows the reader
how to construct and use 25 indoor and window aerials that
the author has proven to be sure performers. Much infor-
mation is also given on shortwave bands, aerial directivity,
time zones, dimensions etc.

50 pages 2228

Everyday Practical Electronics, November 2002



CIRCUITS AND DESIGN

AN INTRODUCTION TO PIC MICROCONTROLLERS
Robert Penfold

Designing your own PIC based projects may seem a
daunting task, but it is really not too difficult providing you
have some previous experience of electronics.

The PIC processors have plenty of useful features, but
they are still reasonably simpte and straightforward to
use. This book should contair everything you need to
know.

Topics covered include: the PIC register set; numbering
systems; bitwise operations and rotation; the PIC instruc-
tion set; using interrupts; using the analogue to digital
converter; clock circuits; using the real time clock counter
(RTCC); using subroutines; driving seven segment
displays.

166 pages Temporarily out of print

PRACTICAL OSCILLATOR CIRCUTS

A. Flind

Extensive coverage is given to circuits using capacitors
and resistors to control frequency. Designs using
CMOS, timer i.c.s and op.amps are all described in
detail, with a special cnapter o **waveform generator”
i.c.s. Reliable “white” and “pink" noise generator circuits
are also included.

Various circuits using inductors and capacitors are cov-
ered, with emphasis on stable low frequency generation.
Some of these are amazingly simple, but are still very
useful signal sources.

Crystal oscillators have their own chapter. Many of the
circuits shown are readily available special i.c.s fot
simplicity and reliability, and offer several output frequen-
cies. Finally, complete constructional details are given for
an audio sinewave generator.

549

PRACTICAL ELECTRONICS HANDBOOK —

Fifth Edition. lan Sinclair

Contains all of the everyday information that anyore
working in electronics will need.

It provides a practical and comprehensive collection of
circuits, rules of thumb and design data for professioral
engineers, students and enthusaists, and therefare
enough background to allow the understanding and
development of a range of basic circuits.

Contents: Passive components, Active discrete
components, Circuits, Linear 1.C.s, Energy conversion
components, Digital 1.C s, Microprocessors and micro-
processor systems, Transferring digital data, Digital-
analogue conversions, Computer aids in electronics,
Hardware components ang practical work, Micro-con-
trollers and PLCs, Dugital broadcasting, Electronic

security.
Order code NE21 £16.99

133 pages

440 pages

COIL DESIGN AND CONSTRUCTIONAL MANUAL

B. B. Babani

A complete book for the home constructor on “how to
make” RF, IF, audio and power coils, cnokes and trans-
formers. Practically every possible type is discussed and
calculations necessary are given and explained in detail.
Although this book is now twenty years old, with the
exception of toroids and pulse transformers little has
changed in coil design since it was written.

96 pagas coas

OPTOELECTRONICS CIRCUITS MANUAL

R. M. Marston

A useful single-volume guide to the optoelectronics
device user, specifically aimed at the practical design
engineer, technician, and the experimenter, as well as
the electronics student and amateur. It deals with the
subject in an easy-to-read, down-to-earth, and non-
mathematical yet comprehensive manner, explaining
the basic principles and characteristics of the best
known devices, and presenting the reader with many
practical applications and over 200 circuits. Most of the
i.c.s and other devices used are inexpensive and read-
ily available types, with universally recognised type

numbers.
Order code NE14 £15.99

182 pages
OPERATIONAL AMPLIFIER USER'S HANDBOOK
R. A, Penfold

The first part of this book covers standard operational
amplifer based “building blocks™ (integrator, precision

rectifier, function generator, amplifiers, efc), and consid-
ers the ways in which modern devices can be used to give
superior performance in each one. The second part
describes a number of practical circuits that exploit mod-
ern operational amplifiers, such as high slew-rate, ultra
low noise, and low input offset devices. The projects
include: Low noise tape preamplifier, low noise RIAA pre-
amplifier, audio power amplifiers, d.c. power controllers,
opto-isolator audio link, audio millivolt meter, temperature
monitor, low distortion audio signal generator, simple
video fader, and many more.

120 pages ss.s

A BEGINNERS GUIDE TO CMOS DIGITAL ICs

R. A. Penfold

Getting started with logic circuits can be difficult, since many
of the fundamental concepts of digital design tend to seem
rather abstract, and remote from obviously useful applica-
tions. This book covers the basic of digital electronics
and the use of CMOS integrated circuits, but does not lose
sight of the fact that digital electronics has numerous “real
‘world" applications.

The topics covered in this book include: the basic
concepts of logic circuits; the functions of gates, invert-
ers and other logic “building blocks"; CMOS logic i.c.
Characteristics, and their advantages in practical circuit
design; oscillators and monostables (timers); flip/tlops,
binary dividers and binary counters; decade counters
and display drivers.

Order code BP333 £5.45

119 pages

AUDIO AND MUSIC

INTRODUCTION TO DIGITAL AUDIO

{Second Edition) lan Sinclair

The compact disc (CD) was the first device to bring digital
audio methods into the home.

This development has involved methods and circuits
that are totally alien to the technician or keen amateur
who has previously worked with audio circuits. The princi-
ples and practices of digital audio owe little or nothing to
the traditional linear circuits of the past, and are much
more comprehensible 1o today's computer engineer than
the older generation of audio engineers.

This book is intended to bridge the gap of understand-
ing for the technician and enthusiast. The principles and
methods are explained, but the mathematical background
and theory is avoided, other than to state the end product.
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PROJECTS FOR THE ELECTRIC GUITAR

J. Chatwin

This book is for anyone interested in the electric gui-
tar. It explains how the electronic functions of the
Instrument work together, and includes information on

128 pages

BOOK ORDERING DETAILS

All prices include UK postage. For postage to Europe (air) and the rest of the world (surface)
please add £2 per pook. For the rest of the world airmail add £3 per book. CD-ROM prices
include VAT andior postage to anywhere in the world. Send a PO, cheque, international money
order (£ sterling only) made payable to Direct Book Service or card details, Visa, Mastercard,
Amex, Diners Club or Switch to: DIRECT BOOK SERVICE, WIMBORNE PUBLISHING LIMIT-
ED, 408 WIMBCRNE ROAD EAST, FERNDOWN, DORSET BH22 9ND.

Books are normally sent within seven days of receipt of order, but please allow 28 days for
delivery — more for overseas orders. Please check price and availability (see latest issue of
Everyday Practical Electronics) before ordering from old lists.

For a further selection of books see the next two issues of EPE.
Tel 01202 873872 Fax 01202 874562. E-mall: dbs@epemag.wimborne.co.uk
Order from our online shop at: www.epemag.wimborne.co.uk/shopdoor.htm

BOOK ORDER FORM

) S S SRRSO
{aSeLe [EEER rrtrrrerrrrror oo e e T T T T T LT Y LT ey Y Y eY e TP Y PO e OO T
.............................................. Post code: .........cccvevvnrenee. TElEPhONe NO: L.
83 (o F- L VT8 erererrons oo oo o e T X e T T T Y DY T T XY LT XY PT e T ECrreres
{11 enclose cheque/PO payable to DIRECT BOOK SERVICE for £ ..

] Please charge my card € ..........cc.coevvveeeinicnniininne Card expiry date.

Card NUMDEFK ......oceeiiiiiiiiitii it
Please Send DOOK OFAEE COURS: ......... woviiiieeiieiieteiietie ettt ettt b bt e bbb eteaesaeseesestaseentmis

Please continue On separate sheet of paper if necessary
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the various pickups and transducers that can be fitted.
There are complete circuit diagrams for the major
types of instrument, as well as a selection of wiring
modifications and pickup switching circuits. These can
be used to help you create your own customn wiring.

Along with the electric guitar, sections are also
included relating to acoustic instruments. The function
of specialised piezoelectric pickups is explained and
there are detailed instructions on how to make your own
contact and bridge transducers. The projects range
from simple preamps and tone boosters, to complete
active controls and equaliser units.

32 pages ss.45

VALVE AMPLIFIERS

Second Edition. Morgan Jones

This book allows those with a limited knowledge of the fieid
1o understand both the theory and practice of valve audio
amplifier design, such that they can analyse and modify cir-
cuits, and build or restore an amplifier. Design principles and
construction techniques are provided so readers can devise
and build from scratch, designs that actually work.

The second edition of this popular book builds on its main
strength — exploring and illustrating theory with practical
applications. Numerous new sections include: output trans-
former problems; heater regulators; phase splitter analysis;
and component technology. In addition to the numerous
amplifier and preamplifier circuits, three major new designs
are included: a low-noise single-ended LP stage, and a pair
of high vottage amplifiers for driving electrostatic transduc-
ers directly — one for headphones, one for loudspeakers.

488 pages Order code NE33 £26.99

VALVE RADIO AND AUDIO REPAIR HANDBOOK
Chas Miller

This book is an essential read for everyone working
with antique radio and gramophone equipment, includ-
ing dealers, coltectors and valve technology entnusi-
asts the world over. The emphasis is firmly on the prac-
ticalities of repairing and restoring, so technical content
is kept to @ minimum, and always explained in a way
that can be followed by readers with no background in
electronics. Those who have a good grounding in elec-
tronics, but wish to learn more about the practical
aspects, will benefit from the emphasis given to hands-
on repair work, covering mechanical as well as electri-
cal aspects of servicing. Repair techniques are also
illustrated throughout.

A large reference section provides a range of infor-
mation compiled from many contemporary sources, and
includes specialist dealers for valves, components and
complete receivers.

268 pages 52099

LOUDSPEAKERS FOR MUSICIANS
Vivan Capel
This book contains all that a working musician needs to
know about loudspeakers; the different types, how they
work, the most suitable for different instruments, for
cabaret work, and for vocals. It gives tips on constructing
cabinets, wiring up, when and where to use wadding,
and when not 1o, what fittings are available, finishing,
how to ensure they travel well, how to connect multi-
speaker arrays and much more.

Ten practical enclosure designs with plans and
comments are given in the last chapter, but by the time
you've read that far you should be abie to design your

own!
Order code BP297 £5.49

164 pages
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VIDEOS ON
ELECTRONICS

A range of videos selected by EPE and designed to provide instruc-
tion on electronics theory. Each video gives a sound introduction
and grounding in a specialised area of the subject. The tapes make
learning both easier and more enjoyable than pure textbook or
magazine study. They have proved particularly useful in schools,
colleges, training departments and electronics clubs as well as to
general hobbyists and those following distance learning courses etc

BASICS

VT201 to VT206 is a basic electronics course
and is designed to be used as a complete
series, if required.

VT201 54 minutes. Part One; D.C. Circuits.
This video is an absolute must for the begin-
ner. Series circuits, parallel circuits, Ohms
law, how to use the digital multimeter and
much more. Order Code VT201
VT202 62 minutes. Part Two; A.C. Circuits.
This is your next step in understanding the
basics of electronics. You will {earn about how
coils, transformers, capacitors, etc are used in
common circuits. Order Code VT202
VT203 57 minutes. Part Three; Semicon-
ductors. Gives you an exciting look into the
world of semiconductors. With basic semicon-
ductor theory. Plus 15 different semiconduc-
tor devices explained.

Order Code VT203

VT204 56 minutes. Part Four; Power
Supplies. Guides you step-by-step through
different sections of a power supply.

er Code VT204
VT205 57 minutes. Part Five; Amplifiers.
Shows you how amplifiers work as you have
never seen them before. Class A, class B,
class C, op.amps. etc.  Order Code VT205
VT206 54 minutes. Part Six; Oscillators.
Oscillators are found in both linear and digi-
tal circuits. Gives a good basic background in
oscillator circuits. Order Code VT206

VCR MAINTENANCE
VT102 84 minutes: Introduction to VCR
Repair. Warning, not for the beginner.
Through the use of block diagrams this
video will take you through the various
circuits found in the NTSC VHS system.
You will follow the signal from the input to
the audio/video heads then from the
heads back to the output.

Order Code VT102
VT103 35 minutes: A step-by-step easy to
follow procedure for professionally clean-
ing the tape path and replacing many of
the belts in most VHS VCR's. The viewer
will also become familiar with the various
parts found in the tape path.

Order Code VT103

£34.95 ...

inc. VAT & postage

Order 8 or more get one extra FREE
Order 16 get two extra FREE

DIGITAL

Now for the digital series of six videos. This
series is designed to provide a good ground-
ing in digital and computer technology.

VT301 54 minutes. Digital One; Gates begins
with the basics as you learn about seven of
the most common gates which are used in
almost every digital circuit, plus Binary
notation. Order Code VT301

VT302 55 minutes. Digital Two; Flip Flops
will further enhance your knowledge of digital
basics. You will learn about Octal and
Hexadecimal notation groups, flip-flops,
counters, etc. Order Code
VT303 54 minutes. Digital Three; Registers
and Displays is your next step in obtaining a
solid understanding of the basic circuits
found in today's digital designs. Gets into
multiplexers, registers, display devices, etc.

Order Code VT303
VT304 59 minutes. Digital Four; DAC and
ADC shows you how the computer is able to
communicate with the real world. You will
learn about digital-to-analogue and ana-
logue-to-digital converter circuits.

Order Code VT304
VT305 56 minutes. Digital Five; Memory
Devices introduces you to the technology
used in many of today’s memory devices. You
will learn all about ROM devices and then
proceed into PROM, EPROM, EEPROM,
SRAM, DRAM, and MBM devices.

Order Code VT305
VT306 56 minutes. Digital Six; The CPU
gives you a thorough understanding in the
basics of the central processing unit and the
input/output circuits used to make the system
work. Order Code VT306

ORDERING: Price includes postage to anywhere in the world.

OVERSEAS ORDERS: We use the VAT portion of the price to pay for airmail postage

and packing, wherever you live in the world. Just send £34.95 per tape. All payments

in £ sterling only (send cheque or money order drawn on a UK bank). Make cheques
payable to Direct Book Service.

Visa, Mastercard, Amex, Diners Club and Switch orders accepted - please give card
number, card expiry date and Switch Issue No.

Orders are normally sent within seven days but please allow a maximum of 28 days,
longer for overseas orders.

Send your order to: Direct Book Service, Wimborne Publishing Ltd., 408 Wimborne
Road East, Ferndown, Dorset BH22 9ND

Tel: 01202 873872. Fax: 01202 874562. E-mail: dbs@epemag.wimborne.co.uk
Online store: www.epemag.wimbome.co.uk/shopdoor.htm
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RADIO
VT401 61 minutes. A M. Radlo Theory. The
most complete video ever produced on a.m.
radio. Begins with the basics of a.m. trans-
mission and proceeds to the five major stages
of a.m. reception. Learn how the signal is
detected, converted and reproduced. Also
covers the Motorola C-QUAM a.m. stereo
system. Order Code VT401
VT402 58 minutes. F.M. Radio Part 1. FM.
basics including the functional blocks of a
receiver. Plus r.f. amplifier, mixer oscillator,
i.f. amplifier, limiter and f.m. decoder stages
of a typical f.m. receiver. Order Code VT402

VT403 58 minutes. F.M. Radio Part 2. A con-
tinuation of f.m. technology from Part 1.
Begins with the detector stage output, pro-
ceeds to the 19kHz amplifier, frequency dou-
bler, stereo demultiplexer and audio amplifier
stages. Also covers RDS digital data encoding
and decoding. Order Code VT403

MISCELLANEOUS
VT501 58 minutes. Fibre Optics. From the
fundamentals of fibre optic technology
through cable manufacture to connectors,
transmitters and receivers.

Order Code VT501
VT502 57 minutes. Laser Technology A basic
introduction covering some of the common
uses of laser devices, plus the operation of the
Ruby Rod laser, HeNe laser, CO, gas laser
and semiconductor laser devices. Also covers
the basics of CD and bar code scanning.
Order Code VT502

Each video uses a mixture of animated current
flow in circuits plus text, plus cartoon instruc-
tion etc., and a very full commentary to get the
points across. The tapes are imported by us and
originate from VCR Educational Products Co,
an American supplier. We are the worldwide
distributors of the PAL and SECAM versions of
these tapes. (All videos are to the UK PAL stan-
dard on VHS tapes unless you specifically
request SECAM versions.)
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PCB SERVICE

Printed circuit boards for most recent EPE constructional projects are available from
the PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and
roller tinned. All prices include VAT and postage and packing. Add £1 per board for
airmail outside of Europe. Remittances should be sent to Tha PCB Servica,
Everyday Practical Electronics,Wimborne Publishing Ltd., 408 Wimborna Road
East, Ferndown, Dorset BH22 9ND. Tel: 01202 873872; Fax 01202 874562;
E-mail: ordars@apemag.wimborna.co.uk. On-line Shop: www.epemag.
wimborne.co.uk/shopdoor.htm. Cheques should be crossed and made payable to
Everyday Practical Electronics (Payment in € sterling only).

NOTE: While 95% of our boards are held in stock and are dispatched within
seven days of receipt of orter, please allow a maximum of 28 days for delivery
— overseas readers allow extra if ordered by surface mail.

Back numbers or photostats of articles are available if required — see the Back
Issues page for details. We do not supply kits or components for our projects.

Please check price and availability in the latest issue.

A number of older boards are listed on our website.
Boards can only be supplied on a payment with order basis.

PROJECT TITLE Order Code Cost
“* PIC Spectrum Analyser 334 £7.13
Versatile Current Monitor 335 £4.75
Guitar Practice Amp 336 £5.39
% PIC Virus Zapper 337 £4.75
RH Meter 338 £4.28
% PIC Mini-Enigma ~ Software only - -
% Programming PIC Interrupts — Software onl - -
* P 0 Ala 339 £6.50
BIc Big 341 v6.02
Washing Ready Indicator 342 £4.75
Audio Circuits~1 - LM386N-1 343 £4.28
- TDA7052 344 £4.12
-~ TBA820M 345 £4 .44
- LM380ON 346 £4.44
— TDA2003 347 £4.60
— Twin TDA2003 348 £4.75
World Lamp | JUNE '02 [T £571
Simple Audio Circuits—2 — Low, Med and High
Input impedance Preamplifiers (Single Trans.) 349 £4.60
Low-Noise Preamplifier (Dual Trans.) 350 £4.75
Tone Control 351 £4.60
Bandpass Filter 352 €475
Frequency Standard Generator — Receiver 353 £4.12
- Digital 354 £6.82
% Biopic Heartbeat Monitor 355 £5.71
Simple Audio Circuits — 3
— Dual Output Power Supply 356 £4.60
- Crossover/Audio Filter 357 £4.44
Infra-Red Autoswitch 358 £4.91
% EPE StyloPIC 359 £6.50
Rotary Combination Lock — Main Board 360 £5.39
- Interface Board 361 £4.91
% Using the PIC's PCLATH Command - Software onl - -
Big-Ears Buggy m 362 £5.71
“* PIC World Clock 363 £5.39
Simple Audio Circuits—4
Low Freq. Oscillator 364 £4.44
Resonance Detector 365 £4.28
Viny}-To-CD Preamplifier SEPT '02 366 £5.71
“ Freebird Glider Control 367 £4.91
* Morse Code Reader 368 £5.23
Headset Communicator OCT '02 369 £4.75
EPE Bounty Treasure Hunter 370 £4.77
J % Digital |.C. Tester 37 £7.14
% PIC-Pocket Battleships — Software onl - -
Transient Tracker 372 £4.75
# PICAXE Projects (muitiboard) 373 £3.00
% Tuning Fork & Metronome 374 £5.39
Y s EPE Hybrid Computer — Main Board double- 375 £18.87
— Atom Board sided 376 £11.57

EPE SOFTWARE

Software programs for EPE projects marked with a single asterisk & are available on 3.5 inch
PC-compatible disks or free from our Internet site. following disks are available: PIC
Tutorial (Mar-May '98); PIC Toolkit Mk2 V2.4d (May-Jun '99); EPE Disk 1 (Apr '95-Dec '98);
EPE Disk 2 (1999); EPE Disk 3 (2000); EPE Disk 4 (2001), EPE Disk 5 (Jan 2002 issue t0
cumrent cover date); EPE Teach-in 2000; EPE Spectrum; EPE interface Disk 1 %ober ‘00
issue to current cover date). % % The software for these projects is on CD-ROM. 35inch
disks are £3.00 each (UK) the CD-ROMs are £6.95 (UK). Add each for overseas surface
mail, and £1 each for airmail. All are available from the EPE PCB Service. All files can be
downloaded free from our Internet FTP site: ftp:/fitp.epemag.wimbome.co.uk.

PROJECT TITLE Order Code Cost
Active Ferrite Loop Aerial SEPT '00 274 £4.67
+ Remote Control IR Decoder  Software only - -
% PIC Dual-Channel Virtual Scope 275 £5.15
Handclap Switch 270 £3.96
% PIC Pulsometer Software only - -
Twinkling Star 276 £4.28
Festive Fader 277 £5.71
Motorists’ Buzz-Box 278 £5.39
“ PICtogram 279 £491
“ PIC-Monitored Dual PSU-1 PSU 280 £475
Monitor Unit 281 £5.23
Static Field Detector (Muhi-project PCB) 932 £3.00
Two-Way tntercom lﬂ!‘]- 282 £4.76
UFO Detector and Event Recorder
Magnetic Anomaly Detector 283
Event Recorder 284 »Sell £6.19
Audic Alarm 285
J Using PICs and Keypads Software only - -
ice Alarm | FEB ‘01 [PEY £4.60
 Graphics L.C.D. Display with PICs (Supp) 288 £5.23
Using the LM3914-6 L.E.D. Bargraph Drivers
Multi-purpose Main pc.b. 289
Relay Control 290 ¢ Se £7.14
L.E.D. Display 291
* PC Audio Power Meter Software only - -
Doorbell Extender: Transmitter I!E:I:]J 292 £4.20
Receiver 293 £4.60
Trans/Remote 294 £4.28
Rec./Relay 295 £4.92
EPE Snug-bug Heat Control for Pets 296 £6.50
Intruder Alarm Control Panel
Main Board 297 £6.97
External Bell Unit 298 £4.76
Camcorder Mixer MAY '01 299 £6.34
+ PIC Graphics L.C.D. Scope 300 £5.07
Hosepipe Controller JUNE '01 301 £5.14
Magfield Monitor (Sensor Board) 302 £4.91
Dummy PIR Detector | 303 £4.36
% PIC16F87x Extended Memory Software only i - -
Stereo/Surround Sound Amplifier 304 £€4.75
Perpetual Projects Uniboard—1 305 £3.00
Solar-Powered Power Supply & Voltage Reg.
MSF Signal Repeater and Indicator
Repeater Board 306 £4.75
Meter Board 307 £4.44
% PIC to Printer Interface 308 £5.39
Lead/Acid Battery Charger 309 £4.99
Shortwave Loop Aerial 310 £507
% Digitimer — Main Board 31 £6.50
- R.F. Board 312 £4.36
Perpetual Projects Uniboard-2
L.E.D. Flasher — Double Door-Buzzer 305 £3.00
Perpetual Projects Uniboard—3 305 £3.00
Loop Burglar Alarm, Touch-Switch Door-Light
and Solar-Powered Rain Alarm
L.E.D. Super Torches — Red Main 313
- Display Red 314 }Se1 £6.10
— White L.E.D. 315 £4.28
% Sync Clock Driver 316 £5.94
“ Water Monitor 317 £4.91
Camcorder Power Supply :m 318 £594
PIC Toolkit Mk3 319 £8.24
Perpetual Projects Uniboard—4. Gate Sentinel, Solar- 305 £3.00
powered Bird Scarer and Solar-Powered Register
Teach-in 2002 Power Supply ﬁm‘. 320 £4.28
Lights Needed Alert 321 £5.39
Pitch Switch 322 £5.87
Capacitance Meter — Main Board (double-sided) 323 Set| £12.00
- Display Board (double-sided) 324f € /
“ % PiC Toolk:t TK3 — Software only - -
4-Channel Twinkling Lights 35 £6.82
Ghost Buster — Mic 326 }
3 ~ Main 327 Sqt £5.78
PIC Polywhatsit - Digital 323}
— Analogue a29f St £7.61
Forever Flasher Bl JAN 02 [EEEREW £4.44
Time Delay Touch Switch 331 £4.60
% PIC Magick Musick 332 £5.87
Versatile Bench Power Supply 333 £5.71

EPE PRINTED CIRCUIT BOARD SERVICE

Order Code Project Quantity  Price

NAME oottt —
AdArESS ...ooveriiceie e e
TEL NO. oo
| enclose payment of £................ (cheque/PQ in £ sterling only) to:

Everyday
Practical Electronics

MasterCard, Amex, Diners
Club, Visa or Switch

Pmers (R
Iruernatuvnd

E ]
———

(0= 1o N\ Lo TSRS

Card Exp. Date.........cccoceeevueeirennenns Switch Issue No............

SIGRAUFE. ...ceeeenriiirirreiee e e e

NOTE: You can also order p.c.b.s by phone, Fax, Email or via our
Internet site on a secure server:

http://www.epemag.wimborne.co.uk/shopdoor.htm
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WHETHER ELECTRONICS IS YOUR HOBBY
OR YOUR LIVELIHOOD . ..

vou neep THE MODERN ELECTRONICS MANUAL
and the ELECTRONICS SERVICE MANUAL

THE MODERN ELECTRONICS MANUAL (CD-ROM VERSION ONLY)

EVERYTHING YOU NEED TO GET
STARTED AND GO FURTHER IN ELECTRONICS!

The revised CD-ROM edition of the Modern Electronics Base
Manual (MEM) contains practical, easy-to-foliow information on the
following subjects:

BASIC PRINCIPLES: Electronic Components and their
Characteristics (16 sections from Resistors and Potentiometers to
Crystals, Crystal Modules and Resonators); Circuits Using Passive
Components (10 sections); Power Supplies; The Amateur
Electronics Workshop; The Uses of Semiconductors; Digital
Electronics (6 sections); Operational Amplifiers; Introduction to
Physics, including practical experiments; Semiconductors

(5 sections) and Digital Instruments (3 sections).

CIRCUITS TO BUILD: There's nothing to beat the satisfaction of
creating your own projects. From basic principles, like soldering
and making printed circuit boards, to the tools needed for
circuit-building, the Modern Electronics Manual and its
Supplements describe clearly, with appropriate diagrams, how to
assemble a radio, loudspeaker circuits, amplifiers, car projects,

The essential reference
work for everyone
studying electronics

e Over 800 pages

e In-depth theory

e Projects to build

e Detailed assembly instructions

e Full components checklists

e Extensive data tables

e Manufacturers’ web links

e Easy-to-use Adobe Acrobat
format

e Clear and simple layout

e Comprehensive subject range

e Professionally written

e Regular Supplements

a computer interface, measuring instruments, workshop
equipment, security systems, medical and musical circuits, etc.
The Base Manual describes 12 projects including a Theremin
and a Simple TENS Unit.

ESSENTIAL DATA: Extensive tables on diodes, transistors,
thyristors and triacs, digital and linear i.c.s.

EXTENSIVE GLOSSARY: Should you come across a technical
word, phrase or abbreviation you're not familiar with, simply look
up the glossary included in the Manual and you'll find a
comprehensive definition in plain English.

The Manual also covers Safety and provides web links to
component and equipment Manufacturers and Suppliers.

The most comprehensive reference work ever produced at a price
you can afford, the CD-ROM edition of THE MODERN
ELECTRONICS MANUAL provides you with all the essential
information you need.

THE MODERN ELECTRON’CS MANUAL (MEM - CD-ROM version only)

Revised CD-ROM Edition of Basic Work: Contains over 800 pages of information in Adobe Acrobat format. Edited by John Becker.
Regular Supplements: Additional CD-ROMs each containing approximately 500 pages of additional information on specific areas of
electronics will be available for £19.95 each. Information on the availability and content of each Supplement CD-ROM will be sent to you as they

become available.

Presentation: CD-ROM suitable for any modern PC. Requires Adobe Acrobat Reader which is included on the MEM CD-ROM.

Price of the Basic Work: £29.95 POST FREE.

ORDER BOTH MANUALS TOGETHER AND SAVE £10

A mass of well-organised and clearly explained Information Is brought to you by expert editorial

teams whose combined experience ensures the widest coverage
Regular Supplements to these unique publications, keep you abreast of the latest technology and
techniques If required




ELECTRONICS SERVICE MANUAL

(PRINTED VERSION ONLY)

EVERYTHING YOU NEED TO KNOW TO GET STARTED IN The essential work for
REPAIRING AND SERVICING ELECTRONIC EQUIPMENT servicing and repairing
SAFETY: Be knowledgeable about Safety Regulations, Electrical Safety and First Aid. e Iectro n iC equipment

UNDERPINNING KNOWLEDGE: Specific sections enable you to Understand Electrical
and Electronic Principles, Active and Passive Components, Circuit Diagrams, Circuit ® Around 900 pag.es.
Measurements, Radio, Computers, Valves and Manufacturers' Data, etc. ® Fundamental principles

PRACTICAL SKILLS: Learn how to identify Electronic Components, Avoid Static ® Troubleshooting techniques
Hazards, Carry Out Scidering and Wiring, Remove and Replace Components. Servicing techniques

o
TEST EQUIPMENT: How to Choose and Use Test Equipment, Assemble a Toolkit, Set * ggz,%%’g,f"d using test
Up a Workshop, and Get the Most from Your Multimeter and Oscitloscope, etc.

SERVICING TECHNIQUES: Th lar Suppl ts include vital guideli how t ® Reference data

: The regular Supplements include vital guidelines on how to 4

Service Audio Amplifiers, Radio Receivers, TV Receivers, Cassette Recorders, Video DAL use. Iz
Recorders, Personai Computers, etc. Clear and simple layout

TECHNICAL NOTES: Commencing with the IBM PC, this section and the regular AE T e )
Supplements deal with a very wide range of specific types of equipment — radios, TVs, Professionally written
cassette recorders, amplifiers, video recorders etc.. Regular Supplements

REFERENCE DATA: Detailing vital parameters for Diodes, Small-Signal Transistors, Sturdy gold blocked ring-binder
Power Transistors, Thyristors, Triacs and Field Effect Transistors. Supplements include
Operational Amplifiers, Logic Circuits, Optoelectronic Devices, etc.

ELECTRONICS SERVICE MANUAL
(ESM - Printed version only)

Basic Work: Contains around 900 pages of information. Edited by Mike Tooley BA
Regular Supplements: Unlike a book or encyclopedia, this Manual is a living work —
continuously extended with new material. If requested, Supplements are sent to you on
approval approximately every three months. Each Supplement contains around 160 pages
- all for only £23.50+£2.50 p&p. You can, of course, return any Supplement (within ten
days) which you feel is superfluous to your needs. You can also purchase a range of past
Supplements to extend your Base Manual on subjects of particular interest to you.
Presentation: Durable looseleaf system in large A4 format

Price of the Basic Work: £29.95
(to include a recent Supplement FREE).
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Guarantees

Our 30 day money back guarantee gives you complete peace of mind. If you are not entirely happy with the Electronics Service
Manual, for whatever reason, simply return it to us in good condition within 30 days and we will make a full refund of your
payment — no small print and nc questions asked. All we ask is that you pay the return postage. (Overseas buyers also have to
pay our overseas postage charge). Sorry, but we can only make exchanges on the Modern Electronics Manual (CD-ROM
version) if the CD-ROM is faulty, we cannot offer a money back guarantee on this product as the content can be printed out.
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Wimborne Pwlnshmg Ltd., Dept Y11, 408 Wimborne Road East, Ferndown, Dorset BH22 9ND. Tel: 01202 873872. Fax: 01202 874562.
Online shop: www.epemag.wimborne.co.uk/shopdoor.htm
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| PLEASE send me wrea S o , ORDER FORM |
VISA ol
| L o J Simply complete and return thg order form with your |
| [J THE MODERN ELECTRONICS MANUAL (CD-ROM version only) e N, ;%'Z:';;I;;’g”z "1"”0"'"9;‘1"1”25;; wimborne | 1
| [[] ELECTRONICS SERVICE MANUAL plus a FREE SUPPLEMENT (Printed version only) Road East, Femdow’n, Dorset BH22 SND |
| 1enclose payment of £29.95 (for one Manual) or £49.90 for both Manuals (saving £10 by we offer a 30 day MONEY BAck GUARANTEE | |
| ordering both together) plus postage if applicable. on ESM - see the panel above for detalls. |
| | also require the appropriate ESM Supplements four times a year. These are billed |
I separately and can be discontinued at any time. (Please delete if not required.) pOSTAGE CH ARGES FOR ESM I
1 MEM CD-ROM POST FREE TO ALL COUNTRIES |
FULL NAME ...ttt iit it i ter e s e rarnerasseonsenensenensnnrnnenns (Note we use the VAT portion of the MEM CD-ROM payment
| (PLEASE FRINT) to pay for overseas postage) |
| ADDRESS ...............cuon. L et o A Price PER ESM PRINTED MANUAL |
i Postal Region Surface Air |
I .................................................................... + Mainland UK FREE _ I
I Scottish Highlands, |
[ oo POSTCODE ................. UK Islands & Eire £7 each - [
I Europe (EU) . £23 each I
I SIGNATURE ;e wisininieads sele eve wie aaiaie e o S aTeT6 6786 e e s s 1o s s v s s onsssssveosnss ... Europe (Non-EU) g£23 each  £30 each I
. ) - USA & Canada £28 each £39 each
| [J 1 enclose cheque/PO in UK pounds payable to Wimborne Publishing Ltd. Far East & Australasia €35 each €43 each |
| [OPlease charge my Visa/Mastercard/Amex/Diners Club/Switch  Switch Issue No.......... Rest of World £28 each  £52each |
i Please allow four working days for UK delivery. |
1 Card NO. .. ittt i i ittt e e Card Exp.Date ........... NOTE: Surface mail can take over 10 weeks to some parts of |

the world. Each ESM weighs about 4kg when packed.

mem-cd
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If you want your advertisements to be seen by the largest readership at the most economical price our classified and semi-display
pages offer the best value. The prepaid rate for semi-display space is £8 (+VAT) per single column centimetre (minimum 2-5cm).
The prepaid rate for classified adverts is 30p (+VAT) per word (minimum 12 words).

All cheques, postal orders, etc., to be made payable to Everyday Practical Electronics. VAT must be added. Advertisements, together
with remittance, should be sent to Everyday Practical Electronics Advertisements, Mill Lodge, Mill Lane, Thorpe-le-Soken, Essex CO16
OED. Phone/Fax (01255) 861161.

For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above.

Everyday Practical Electronics reaches twice as
many UK readers as any other UK monthly hobby
electronics magazine, our sales figures prove it.
We have been the leading monthly magazine in
this market for the last seventeen years.

'_ | ® 3 N ati . .
TOTALROBOTS X-10® Home _‘\““’"““"TL“ www.luv-it-electronics.co.uk
We put you in control Quality Components at lowest ever price
Mail order only ~ we do not deal in credit cards
ROBOTICS, CONTROL & Why tolerate when you can automate? If we have not got it we send you a cheque back
ELECTRONICS TECHNOLOGY ; .
Hich i bot kit 3 ; An extensive range of 230V X-10 products We only deal in Cheques or Postal Orders
igh quality robot kits and components and starter kits available. Uses proven Power : :
UK distributor of the OOPic microcontroller T e T A wiris reqiived: www.luv-it-electronics.co.uk
Secure qn-ling ordering Products Catalogue available Online. Phone 01843 570905
. Rapid de!lyery . Worldwide delivery.
Highly competitive prices
- i 2003 CATALOGUE NOW AVAILABLE
Visit www.totalrobots.com Lase; ﬁus;mc;s;lSy stems Ltd. SEND LcAsGE 15t CLASS S.AE. FOR A FREE COPY o
o -Mail; info@laser.com —m— email: fmi@breathemail.net with details of your name, address and
Tel: 0208 823 9220 B pvouisercom 2 g
J Tel: (020) 8441 9788 x FREEPOST NEA 3627 BEDALE, NORTH YORKSHIRE DLS 28R
Fax: (020) 8449 0430 SPECIALIST SUPPLIERS OF SEMICONDUCTORS, RESISTORS, CAPACITORS

AND OTHER ELECTRONIC COMPONENTS AT COMPETITIVE PRICES.

V YV TTRANSFORMERS TEL: 01677 425849
Transformers and Chokes for all types 0 ‘ BOWOOD ELECTRONICS LTD
of circuits including specialist valve units Contact Will Outram for your

: Electronic Components
Custom design or standard range hitp://www.olimex.com/pcb L
ngh and low voItage Weh: www.bowood-electronics.co.uk
7 Bakewell Road, Baslow, Derhyshire DE45 1RE
Variable Voltage Technology Ltd PCB protofypes for $26 O avas: 01546 56077 IRE
Unit 24 Samuels Whites Estate Send 41p stamp for catalogue
Cowes, Isle of Wight PO31 7LP FR-4, 1.5 mm, 35/35 um copper,
Tel: 01983 280592 Fax: 01983 280593 160x100 mm, double side, PTH, .
email: sales@vvi-cowes.freeserve.co.uk soldermask, component silkscreen Miscellaneous
www.vvttransformers.co.uk production in 3-5 working days FREE PROTOTYPE PRINTED CIRCUIT
made in Bulgaria BOARDS! Free prototype p.c.b. with quantity orders,
Call Patrick on 028 9073 8897 for details. A
Cooke no import tax to Europe, UK and US Circuits, Unit S, East Belfast Enterprise Park. 308

Albertbridge Road, Belfast BT5 4GX,

PRINTED CIRCUIT BOARDS - QUICK SER-
VICE. Prototype and production artwork raised from
magazines or draft designs at low cost. PCBs designed
from schematics. Production assembly, wiring and soft-
ware programming. For details contact Patrick at Agar

International
www.cooke-int.com
Electronic Test &
Measuring Equipment

BTEC ELECTRONICS
TECHNICIAN TRAINING

VCE ADVANCED ENGINEERING

. Circuits, Unit 5, East Belfast Enterprise Park, 308
Tel: (*:44) 0 124? 55 55 90 ELECTRONICS AND ICT Allel:‘llbsridg:lRoad. Belfasle. Ba'is'S 43;%?15:“ 8;8 9073
Operating & Service Manuals HNC AND HND ELECTRONICS 8897, Fax 028 9073 1802, Email agar@argonet.co.uk.

G.CS.E. ELECTRONICS KITS, at pocket money
prices. S.A.E. for FREE catalogue. SIR-KIT
Electronics, 52 Severn Road, Clacton, CO15 3RB.
www.geocities.com/sirkituk.

VALVES AND ALLIED COMPONENTS IN STOCK

NVQ ENGINEERING AND IT
PLEASE APPLY TO COLLEGE FOR
NEXT COURSE DATE

FULL PROSPECTUS FROM

zee NOW AVAILABLE WITH
128K AND 512K - 024

ALSO SPECTRUM please ring for free list. Valve equipment repaired. Geoff
AND QL. PARTS LONDON ELECTRONICS COLLEGE Davies (Radio). Phone 01788 574774.
W. N. RICHARDSON & CO. (Dept EPE) 20 PENYWERN ROAD ELECTRONICS ENGINEER available to develop

PHONE/FAX 014 7131 your prototype project from schematic drawing to
Bk wn,@cgmp%‘sfm,ofm EARLS COURT, LONDON SW5 9SU assembled p.c.b. Phone 01633 895580. Mobile 07748

RAVENSMEAD, CHALFONT ST PETER, BUCKS, SL9 ONB TEL: (020) 7373 8721 658567.

WANTED: Visual Basic for DOS. Must be complete
on 3-5 inch H.D. discs. Phone John Bridges evenings,
01933 311548.

EPE NET ADDRESSES ANALOGUE RESEARCH & DEVELOPMENT.

EPE FTP site: ftp:/fftp.epemag.wimborne.co.uk Reproductions or modern; for feasibility. Call between
Access the FTP site by typing the above into your web browser, or by setting up an FTP session using 9-10 a.m/1-3 p.m., 01534 610213. )
appropriate FTP software, then go into quoted sub-directories: BOOKLETS AND KITS for the Electronics
Plg-project source code files: /pubIPlcg Constructor. Send s.a.e. for product list to: metaStable
PIC projects each have their own folder; navigate to the correct folder and open it, then fetch all the files Electronics, PO Box 3103, Sheffield, SII 7WW. Visit
contained within. Do not try to download the folder itself! www.metastable.electronics.btinternet.co.uk.

EPE text files: /pub/docs SOLDER SALE: Ersin Multicore 60/40, 22s.w.g.,
Basic Soldering Guide: solder.txt 0-5kg roll, £9 each; Ersin Multicore 60/40, 18s.w.g.,
Ingenuity Unlimited submission guidance: ing_unit.txt 2:5kg roll, £35 each. Call for more details: 01582
New readers and subscribers info: epe_info.txt 794168.

Newsgroups or Usenet users advice: usenet.txt THANDAR PFM200A handheid frequency counter,
Ni-Cad discussion: nicadfaq.zip and nicad2.zip 20Hz-200MHz, £30. Function generator GFG8050
Writing for EPE advice: write4us.txt SMHz digital display, sweep control and frequency
You can also enter the FTP site via the link at the top of the main page of our home site at: counter to 100MHz, £150 ono. Tektronix 2225 S0OMHz
http:/fwww.epemag.wimbome.co.uk dual-trace oscilloscope, £250 ono. Phone Phil 01525
Shop now on-line: www.epemag.wimborne.co.uk/shopdoor.htm 874657 (Bedford area).
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ANALOGUE MU :

80 040 Analogue

Comes complete with
test leads and

Worth £4.00

witimeter. Uses 1.5V
‘AA battery (included).

instructions. 16 ranges.

IYOURICHOICE{OEVAYEREE{GIET!,

Purchase any items from our catalogue*
and receive absolutely FREE your choice of either
one of these great gifts!

H

WCN Supplies !
Dept EE - The Old Grain Store
Rear Of 62 Rumbridge Street

er order. Offer

Totton - Southampton - S040 9DS l D whil

Telephone or Fax On y stocks last. Mail

Southampton 023 8066 0700 order P & P is £2.25
Email: info@wcnsupplies.fsnet.co.uk

www.wensupplies.com

ADPHONES WITH BOOM MIC

38 427
microphone. 2m long lead to 2 x

.l

Ia .]pL_ =

3.5mm stereo plugs. Nice,
lightweight type.

Phone, Fax, Email
Or Write For

Your FREE
Catalogue!

PLEASE NOTE:
Offer limited to
one per customer

Worth £5.95

_Radio
Bygores

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 in
profess:onal radio systems fixed or mobile, RADIO BYGONES is
the magazine for you.

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

has a place.
FROM THE DaYS of Maxwell, Hertz, Lodge and Marconi to

advertisements in every issue.

Radio Bygones covers it all!

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

TO TAKE OUT a subscription, or to ‘order a sample copy,
please contact:

RADIO BYGONES, Wimborne Publishing, 408 Wimborne
Road East, Ferndown, Dorset BH22 9ND.

Tel: 01202 873872. Fax 01202 874562. Web sites:
www.radiobygones.co.uk www.radiobygones.com

ARTICLES on restoration and repair. history, circuit techniques,

of the coherer and spark-gap variety or early transistors — also

what was the state-of-the-art iust a few short years ago . . .
THERE IS ALSO a selection of free readers' For Sale and Wanted

FRUSTRATED!

Looking for ICs TRANSISTORs?
A phone call to us could get a result. We
offer an extensive range and with a world-
wide database at our fingertips, we are
able to source even more. We specialise in
devices with the following prefix (to name
but a few).

2N 2SA 2SB 28C 2SD 2P 28J 2SK 3N 3SK 4N 6N 17 40 AD
ADC AN AM AY BA BC BD BDT BDV BDW BDX BF
BFR BFS BFT BFX BFY BLY BLX BS BR BRX BRY BS
BSS BSV BSW BSX BT BTA BTB BRW BU BUK BUT BUV
BUW BUX BUY BUZ CA CD CX CXA DAC DG DM DS
DTA DTC GL GM HA HCF HD HEF ICL ICM IRFJ KA
KIALLALBLCLD LFLM M M5M MA MAB MAX MB
MC MDAJ MJE MJF MM MN MPS MPSA MPSH MPSU
MRF NJM NE OM OP PA PAL PIC PN RC S SAA SAB
SAD SAJ SAS SDA SG SI SL SN SO STA STK STR STRD
STRM STRS SV1 T TA TAA TAG TBA TC TCA TDA TDB
TEA TIC TIP TIPL TEA TL TLC TMP TMS TPU U UA
UAA UC UDN ULN UM UPA UPC UPD VN X XR Z ZN
ZTX + many others

—
iAMEERKAN!
- .9 VISA Connect
. LA - -

Cricklewood Electronics Ltd

We can also offer equivalents (at customers’ risk)
We also stock a full range of other electronic components
Mail, phone, Fax Credit Card orders and callers welcome

40-42 Cricklewood Broadway London NW2 3ET
~ Tel: 020 8452 0161 Fax: 020 8208 1441
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Watch Slides on TV.

Make videos of your slides. Digitise your slides
{using a video capture card)

“Liesgang diatv’ automatic slide viewer with built in
high quality colour TV camera. It has a composite
video output to a phono plug (SCART & BNC adaptors
are available). They are in very good condition with few
signs of use. More details see www.diatv.co.uk.
£91.91 + VAT = £108.00

Board cameras all with 512 x 582 pixels 8-5mm 1/3 inch sensor and composite video
out. All need to be housed in your own enclosure and have fragile exposed surface
mount parts. They all require a power supply of between 10V and 12V DC 150mA.
47MIR size 60 x 36 x 27mm with 6 infra red LEDs (gives the same illumination as a
small torch but is not visible to the human eye) £37.00 + VAT = £43.48

30MP size 32 x 32 x 14mm spy camera with a fixed focus pin hole lens for hiding
behind a very smail hole £35.00 + VAT = £41.13

40MC size 39 x 38 x 27mm camera for ‘C’ mount iens these give a much sharper
image than with the smaller lenses £32.00 + VAT = £37.60

Economy C mount lenses all fixed focus & fixed iris

VSL1220F 12mm F1.6 12 x 15 degrees viewing angle £15.97 + VAT £18.76
VSL4022F 4mm F1-22 63 x 47 degrees viewing angle £17.65 + VAT £20.74
VSLE022F 6mm F1-22 42 x 32 degrees viewing angle £19.05 + VAT £22.38
VSL8020F 8mm F1-22 32 x 24 degrees viewing angle £19.90 + VAT £23.38

Better quality C Mount lenses
VSL1614F 16mm F1.6 30 x 24 degrees viewing angle £26.43 + VAT £31.06
VWL813M 8mm F1.3 with iris 56 x 42 degrees viewing angle £77.45 + VAT = £91.00
1206 surface mount resistors E12 values 10 ohm to 1M ohm

100 of 1 value £1.00 + VAT 1000 of 1 value £5.00 + VAT
866 battery pack originally intended to be
used with an orbitel mobile telephone it con-
tains 10 1-6Ah sub C batteries (42 x 22 dia.
the size usually used in cordless screw-
drivers etc.} the pack is new and unused
and can be broken open quite easily
£7.46 + VAT = £8.77

./- FREE ;304-page

_ colour catalogue

Great .value, Yor \'Speakers;,

Microphores Hepgphories
Aerlals, Trbmsmitjersi ’

W
“Car_Audio, . Testii

Tool
Fuse ndicators,
Cable & W're, Crossovars,
Speaker Hardware, PA Amps, '
and a great deal more. .. all for
rhe pri€®of a stamp.

B Sky Electronics
40-42 Crickiewood Broadway,
Londen, NW2 3ET
Tel: 020 8450 0995
Fax: 020 8208 1441
Email: sales@ciicklewoodelectronics.com
www,skyelectronics.co.uk

Please add £1.66 + vat = £1.95 postage & packing per order

JPG Electronics

Shaws Row, Old Road, Chesterfield, S40 2RB.
Tel 01246 211202 Fax 01246 550959
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) . Mastercard/Visa/Switch
Tae Catalogue is FREE to shop callers or send £2 to cover postage. Callers welcome 9.30 a.m. to 5.30 p.m. Monday to Saturday
| FREE COMPONENTS ADVERTISERS INDEX
Buy 10 x £1 Special Packs and choose another one FREE ANTEX ..o 788
gg; 15 x 5mm ged LEDEsD gm 15 x 1N4007 diorées N.R.BARDWELL .. ... ... ... ... ... .. ... ....... 774
12 x 5mm Green LEDs 145 6 x Miniature slide switches BITZ TECHNOLOGY .. ... ... e 797
SP3 2 x 5mm Yellow LED. SP136 3 x BFY50 transist A
SP6 15 x amm Red LEDS $157 4r 005 oA DD oo Bbrs BK. ELECTRONICS ...................... Cover (iv)/797
ggg :(2) x 3mm $r|<leen tgg: gg:% 23 x ﬁgﬁs?vs L’ﬁ‘ﬁi elect. & BRUNNING SOFTWARE . .......................... 786
pRemmpYSToW 3 Sl 3 (et L BULL ELECTRICAL .......... ... ........... Cover (ii)
SP10 100 x 1N4148 diod SF142 2 x TMOS 4C1
SP11 30 x IN001 diodes SP143  5|Paits min, cosodile cips CRICKLEWOOD ELECTRONICS ... ... ............... 839
gglg ggx ég:ggztdime; . sp1a . (ZF%dsgoEiI:fQ . CROWNHILL ASSOCIATES .................... Cover (iii)
x ransgon 2 x amson DISPLAY ELECTRONICS ............. ... ........ 770
SP20 20 x BC184 t o SP146 10 x 2N3704 transist
Se21 20 :gcmz iransistors SP147 5 x Siripboard § strps 7 ESR ELECTRONIC COMPONENTS ... .. ... .. . .. .. 778
P23 20 x BCS549 transistors 25 holes FOREST ELECTRONIC DEVELOPMENTS . ............ 775
SP24 4 x CMOS 4001 SP151 4 x 8mm Red LED!
SpoE 4 xchewers 2p150 4% B Gosen LEDS ICOP TECHNOLOGY INC. . ...... ... ... 809
gggg 3 x éﬁo%p;ﬁ)r:l?s gg}gi 1‘; x SBr(rérSn“getHow ufos ICS . 774
e oo aSiansislons) JEANFACTORS . ... .. e 829
SP29 3 x CMOS 4013 P156 3 x Stipboard,
SP34 zoi 1N914 diodes SP1s * J‘ﬁo.‘;i' s JPG ELECTRONICS .. ... ... .. ... .. ... ... ........ 840
gggg %g x }ggg: Vradigl flect.tcap& gglf_? :8 x gsgggé :ransfs:ovs LABCENTER ... ... .. .. ... .. ... .. ... ... .. .. 785
e LGB G, g x fagsisioe MAGENTA ELECTRONICS . 776/777
SP39 10 x 47016V radial eiect. caps.  SP165 2 x LF351 OpAmps | || IAEIN A ELDL IISINSD e e
S0 15 X BC237 transistors T Spies 20 x Inio0a diodes MAGTRIX CONNECTORS . . ........................ 788
P41 20 x Mixed transistors EP167 6 x BC107 transstors MILFORD INSTRUMENTS . ... ... . ... . ... ........ 789
SP42 200 x Mixed 0-25W C.F resist SP168  6xBC108 t 1
PaT e e e OBl 3L ial A Standara ShiE awiiches PICOTECHNOLOGY . ...t 824
ggdgz ax 58me!r§15leranded corewire SP173 20 x 22/25V radial elect. caps QUASAR ELECTRONICS .. ..................... 772/773
)y 20 x 8-pin DIL sockets SP175 20 x 1/63V radial elect. caps. SHERWOOD ELECTRONICS .. ...... ... ... .......... 840
SP103 15 x 14-pin DIL sockets SP177 10 x 1A 20 K blow f2 ¥
SP104 15 x 16-pin DIL sockets SP182 20 x 4.7/53V radia elect. caps SKY ELECTRONICS ....... ... ... ... .. ... ... ..., 840
gg}gg 1‘; x 78%555(;0 . gg:gg fg x Sggg :rans;ss:ors SQUIRES ... ... ... ... ... .. ... 823
x Jgianseos x 51 OIS STEWARTOF READING ... ........................ 774
SP112 4 x CMOS 4093 SP189 4 x 5 met lid 2
SP115 3 x 10mm Red LEDs SP192 3 cﬁgée:oss%l core wire WCNSUPPLIES . ... ... .. 839
SP116 3 x 10mm Green LEDs SP185 3 x 10mm Yellow LEDs
SP124 20 x Assoriec ceramic disc caps  SP197 6 x 20 pin DIL soc«ets
SP126  8x Banerypgxps -4dea ggwa 5x 34 pin DIL socl'.e"\(s | ADVERTISEMENT MANAGER: PETER J. MEW
PP3 + PPg 199  5x 2.5 no jack plugs
SP130 100 x Mixed OSW CF resstors SP200 5 X 2-5mm mona Jack Sockets ADVERTISEMENT OFFICES:
SP131 2 x TLO71 Dp.A
2P133 20 1NACOS Hiodee EVERYDAY PRACTICAL ELECTRONICS, ADVERTISEMENTS,
2002 Catalogue now avallable £1 MILL LODGE, MILL LANE, THORPE-LE-SOKEN,
., RESISTOR PACKS — CFilm_ P o1 o8 ’;Efo‘::g; et ESSEX CO16 OED.
3 h value - iotal 355 0-25W  £3.00 . - .
gwo ‘g}licnvié’.ﬁe -ﬁgatgaov%zsw gé.zg Ordets to: Phone/Fax: (01255) 861161
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Pic the best I

now supports PROTEUS wwwlabcenter.co.uk

it anywhere! the most powerful pic compiler at the lowest cost anywhere! the mos

Associates
electronic solutions

PIC Basic Programming
at an affordable price

- Low Cost - Entry Level compiler

- Full Windows™ IDE

- 100% MPASM™ compatability —
- Real-Time Syntax checking

¢ _ |- Integrated PIC Programmer driver

# |- Program with one keystroke

- View Basic and the resulting Assembly onscreen

- Supplied with book “LET PIC BASIC Unleashed” by Les Johnson

: L.E.T. PIC BASIC £49.95

Realise the true potential
of the PIC micro™

- Full Windows™ ICE
- 100% MPASM™ compatability
- Real-Time Syntax checking
- Graphic LCD Support

- Full I’C and SPI implementation

- Enhanced serial communications !
- Integrated serial booticader =
- Aimed at the pro and advanced user

- Suppert for PIC12C, 16C+F and 18C+F Devices

PIC BASIC PLUS £99.99

download free working versions of our pic basic compilers
www.picbasic.org or www.picbasicplus.com

Solderiess Breadboard.

Design with ease

The Crownhill Solderless Breadboard Development System
allows projects to be assembled quickly and easily without
soldering . Add to that, the on-board power supply and serial
transceiver, and you have all you need for a quick and
efficient process of design.

Solderless Breadboard £24.95

*
Q\C)a§, @e’ b"’ Ny O ‘7%
¥ E %, 'R %
Q & < (’% % O"

0 ’,‘/ A8

066‘0(\ ( \ % v
- / - o)}-
licence fre€ source code

- AP| Software
+ APl Documentation
+ Six Smart Cards
* L One CHIPDRIVE Micro 120
.- Sample application software
- Sample code written in C++, DELPHI, and VB included
- Create a working application in under a day
- Interface to PIC BASIC using Smart Cards

smart card evaluation

system £35

Cut development
time in half.

- 16 button keypad

- True RS232 serial port
- Supplied with 16F877
- A choice of crystal frequencies
! - Infrared transmitters and receiver on board

- A choice of twa LCD types (Graphic or Alphanumeric)

- 12¢ Serial eeprom on board and onboard socket for SPI

low cost pics

— Www.picbasicplus.com

12C508
12C509
16F84 04/P
16F628 04/P
16F877 04/P
16F877 20/P
16F876 04/P
18F2421/SP
18F4421/P

24C16

24C64

24C128
24C256

Secure Memory
GSM SIM (test)

£0.58
£0.59
£1.70
£1.35
£3.95
£5.00
£2.50
£4.50
£5.00

£1.40
£1.70
£2.70
£3.30
from £1
£10.00

Www.labcenter.co.uk
Schematrc . Simul and 0 -

Authors o sign e

rt cards in stock over 20 types and 40,000 smart cards in stock

*all prices exclude VAT and P+P
over 20 types ant

Tel: 01353 666709 Fax: 01353 666710 & Via

e-mail: sales@crownhil.co.uk
Crownhill Associates Ltd, 32 Broad Street, Ely Combs CB7 4AH



BK ELECTRONICS

OMP MOS- POWER AMPLIFIERS
H:GH POWER, TWO CHANNEL 19 INCH RACK

10,000's
SOLD
TO PRO
USERS

THE RENOWNED MXF SERIES OF POWER APLIFIERS

FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 {300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS ARE R.M.S. INTO 4 OHMS, WITH BOTH CHANNELS DRIVEN

-

FEATURES:- Independent power ~supplies with two torcidal transformers
* Twin L.E.D. Vu Meters * Level controls * IIlummated onvoff switeh * Jack " XLR inputs -
Speakon Qutputs “Standard 775mv inputs * en and Short circuit proct * Latest Mos-Fets

slew rate * Very iow distortion * Aluminium

for stress free delivery into virtually any lcad *
C. Loudspeaker and therimal protection

cases * MXF600 & MXF300 fan cocled wnh%)
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC
MXF200 W19" D11" H3'/" (2U

MXF400 W19~ D12" H5'/." (3U

MXF600 W19” D13” H5'/" (3U

MXF900 W19" D14” H5'/." (3U

PRICES:- MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL £12.50 Each

CATALOGUE 2001-2002
— r

SIZES:-

y’s The lirvi: From-

¢/
= :ctronics
Unit 1, Comet way, Soatne «1-Z1 -Ta
Essex, T2 65
Te':- 017A2.8T /<7 Fax:- 01702-420243
Lisrafl.. Lalasrhalss.2u
el 3% - N T e

—‘"""—"“‘f"mﬂm"ﬂ
mw.. !4 LIRS )

AN A R WITH A TRUE 100W
RMS IR E ONSTRUCTION WITH THE
FACILITIES TO INTEGRATE SEEMLESSLY INTO MOST
HI-FI OR HOME CINEMA SETUPS. USE THIS PANEL
PLUS ONE OF OUR LOUDSPEAKERS TO MAKE YOUR
OWN SUB WOOFER THAT WILL MATCH OR BEAT MOST
COMMERCIALLY  AVAILABLE SuB  WOOFERS.

FEATURES.- * 100W RMS INTO 8 OHMS * HIGH AND
LOW LEVEL INPUTS * TOROIDAL TRANSFORMER
* SHORT CIRCUIT PROTECTION * D C. SPEAKER
PROTECTION * FREQUENCY ROLL OFF, LOWER
10Hz, UPPER 60Hz TO 240Hz (FULLY ADJUSTABLE)
* AC3 COMPATIBLE FILTER CAN BE BYPASSED
FOR 5-1 FORMATS. * AIRTIGHT CONSTRUCTION
* TENS OF THOUSANDS OF OUR PANELS ALREADY
IN USE. * COMPLETE WITH LEADS

SPECIFICATIONS:-* POWER 100W RMS @ 8 OHMS *FREQ RESP. 10Hz 15KHz2
-3dB * DAMPING FACTOR >200 * DISTORTION 0.05% * S/N A WEIGHTED
>100dB * SUPPLY 230V A.C. *WEIGHT 2.7Kg * SIZE H254 X W254 X D94mm

THERE ARE 2 VERSIONS OF THE ABOVE PANEL AVAILABLE :-BSB100/8
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POWER AMPLIFIER MODULES-LOUDSPEAKERS-MIXERS
19 INCH STEREO AMPLIFIERS-ACTIVE CROSS/OVERS
e S e
fitted grilles, wide dispersion constant directivity homs, extruded aluminium comer protection and steel
ball comers, complimented with heavy duty black covering. The enclosures are fitted as standard with
top hats for optional loudspeaker stands. The FC15-300 incomporates a large 16 X 6 inch hom. All

cabinets are fitted with the latest Speakon connectors for your convenience and safety.
Five models to choose from.

ihl FC15-300 WATTS Freq Range 35Hz-20kHz,Sens 101dB, Size H695 W502 D415mm |
ibl FC12-300 WATTS Freq Range 45Hz-20kHz, Sens 96dB, Size H600 W405 D300mm
ibl FC12-200 WATTS Freq Range 40Hz-20kHz, Sens 97dB, Size H600 W405 D300mm

il FC12-100 WATTS Freq Range 45Hz-20kHz, Sens 100dB, Size H546 W380 D300mm

“ PRICES INCLUDE V.AT.
* PROMPT DELIVERY

utiise high quality studio cast aluminium loudspeakers with factory

mg
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PLEASE NOTE:- POWER RATINGS
QUOTED ARE IN WATTS R.M.S. FOR
EACH INDIVIDUAL CABINET ALL
ENCLOSURES ARE 8 OHMS

15=15 Inch speaker
12=12 Inch speaker

Price:- £299.00 per pair
Price:- £249.00 per pair
Price:- £199.00 per pair
Price:- £179.00 per pair
iht WM12-200 WATTS Freq Range 40Hz-20kHz, Sens 97dB, Size H418 W600 D385mm
Price:- £125.00 Each

£12.50 per pair wedge monitor £7.00 each
£49.00 per pair Delivery:- £6.00

SPECIALIST CARRIER DEL
uonal Melal Stands PR/CE

ASSHY'MID\(TOP BASS/MID M/TOP gass MID/TOP
CONFIGURED 3 WAY 2 WAY BASS/MID COMBINED 2 WAY MID/TOP COMBINED
FEATURES:-

Advanced 3-Way Stereo Active Cross-Over (Switchable two way), housed in a 19" x 1U case. Each
channel has three level controls: Bass, Mid & Top. The removable front facia allows access to the
programmabile DIL switches to adjust the cross-over frequency: There are two versions available:-
X03-S Bass-Mid 125/250/500Hz, Mid-Top 1.8/3/5kHz, all at 24 dB per octave.
X003 Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5kHz, all at 24 dB per Octave.
Please make sure you ask for the correct model when ordering. The 2/3 way selector switches are
also accessed by removing the front facia. Each stereo channel can be configured separately. Bass
Invert Switches are incorporated on each channel. Nominal 7756mV input/output. Fully compatible
with the OMP Rack Amplifier and Modules.

BOTH MODELS PRICED AT :- £117.44 + £5.00 P&P

UFPLIED SEADY
BUILT AND TESTED
formarrce at a realistic price. Four]
t Jie. Industry, Leisure, Instrumental
and Hi-Fi etc When comparing prices, NOTE that all modeis Include toroidal power supply, integral heatsink,
glass fibre P.C B. and drive circuits to power a compatible Vu meter. All models are of»en and short aircuit proof

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Ouiput Power 110 watts

R.MS. into_4 ohms,frequency response 1Hz -

100kHz -3dB Damplng actor >300, Slew Rate

45V/uS, TH.D t¥8|cal 0.002%, Input Sensitivity

500mV, S.N.R. dB. Size 300 x 123 x 60mm.
Price:- + £4.00 P&P

OMP/MF 200 Mos-Fet Qutput Power 200 watts
RM.S. into 4 ohms,frequency resgonse 1Hz -
100kHz 3dB Damplng acior >300, Slew Rate
50V/uS, TH.D t¥8|cal 0001“ Input Sensitivity
500mV, S.N.R dB. Size 300 x 155 x 100mm.
Price:- £66.35 + £4 00 P&P

OMP/MF 300 Mos-Fet Output Power 300 watts
R.M.S. into_4 ohms frequency response 1Hz -
100kHz 3dB Dampmg actof >300, Slew Rate
60V uS t¥8|ca 0.001%, Input Sensitivity
500mV, S N R 1100B. Size 330 x 175 x 100mm.

Price:- £83.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output Power 450 walls

R.M.S. into_4 ohms, frequency response 1Hz -
100kHz 3dB Damping Factor >300, Slew Rate
75V/uS, b typlcal 0.001%. Input Sensmvty
500m 0dB. Fam Cooled, D.
Loudspeaker Protectlon 2 Set,ond Anti ' Thump
Delay. Size 385 x 210 x 105m
Price:- £135. 85 + !:6 00 P&P

00 Mos-! utput Power 3 watts
R.M.S. into 2 ohms, freguency resgonse 1Hz -
100kHz -3dB Damplng actor >300, Slew Rate
75VIUS, typlca 0.001%, Input Sensmvgy
500mv, S. 110dB.  Fan Cooled, D.

Loudspeaker Protectlon 2 Second Anti Thump
Delay. Size 422 X 300 x 125mm
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AV N VERSIONS:
STANDARD INPUT SENS 500mV,BANDVICTH 100dHz. OR PEC

8 OHM VERSION BSB100/4 4 OHM VERSION BOTH PANELS ARE PRICED AT
£117.44 + £5.00 P&P INCL. V.A.T. CHECK WEBSITE FO n

TDSLR/En?vXICHAnGEs PLEASE INCLUDE AS ABOVE
ROM SCHOOL COLLEGES GOVT._ PLCs ETC. PRICES

NCLUSIVE OF V.A LES COUN‘rEn CREDIT CARD

onDEns ACCEPTED BY POST PHONE OR FAX.

VISA

(PROFESSIONAL EQUIPMENT COMPATIELE) - INPUT SENS
775mV, BANDWIDTH S0kHz ORDER STANDARD OR PEC

B.K. ELECTRON

UNIT 1 COMET WAY, SOUTHEND-ON-SEA, ESSEX. SS2 6TR.
TEL.: 01702-527572 FAX.: 01703-420243

Web:- http:/www.bkelec.com E-Mail sales @bkelec.com






