THE No.1 MAGAZINE FOR ELECTRONICS TECHNOLOGY & COMPUTER PROJECTS

EVERYDAY SEPTEMBER 2000
CTICAL

PRACT

ELECTRONICS

' INCORPORATING ELECTRONICS TODAY INTERNATIONAL £2.65

ACTIVE FERRITE
LOOP AERIAL i

Brlnﬂ in those §
distant stations }

EREE TR TRECNmET ‘
STEEPLECHASE w

GAME Fun game :
for under £10

MOODLOOPE

POWER SUPPLY
1 Amp at 13.2 Voits

BE RIEUS
News - Ingenuity Unilimited
Circuit Sureerny - Technlques
Teach-In 2000 Part 11

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

Ll




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

AUTOMATIC CHARGERForthe above battenes charges

g —

2atonce, charge level Indicator circuttry, 6 hourcharge £10refCYC8 |

A new range of 12v to

240v INVERTERS

IV400S (400 watt) £89

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

ECG MACHINES?/6v 10AH BATTS/24V 8A TX Ex
government ECG machines! Measures 390X320X120mm, onthefront
are controts for scan speed scan delay. scan mode, loads of connec-
tionsonthe rearincluding videc out etc On the front panel are two DIN
sockets for connecting the body sensors to  Sensors not included
Inside 2 x6v 10AH lead acid batts { not In good condition), pcb's and
aB8A? 24vtorrodial transformer (mains1n) soid as seery, may haveone
of two broken knobs etc due to poor storage £15 99 ref VP2
SODIUM LAMP SYSTEMS £75.70 complete system
with 250w or 400watt SON-T Agro butb, reflector with bulb hoider and
baliast and starter( d) alt you need Is wire. 250W
system ref SLS1, 400W system SLS2.
PCSUPPORT HANDBOOK The uttimatetechmical guide
o building and maintaining PC's. Over 460 A4 pages packed with
tach i JustE 10 refPCBK. Hyouwant4 copies
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|

|
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BRAND NEW MILITARY ISSUE DOSE ME-

TERS Current NATO 1ssue Standard emergency services unit
Used by most of the worlds Mittary persone! New and boxed Normal
retail price £400, BULLS bargam price just £99The PDRM B2 Mis a
portable, ightweight, water resistant garnma radiation survey meter
to measure radiclogical dose rate in the range 0 1to 300 centigrays
perhourinaw The Geiger Muller (G M )tube detecting unitis energy
and polar response corrected The radiation level is displayed on a
Liquid Crystal Display The microcamputer corrects for the non-
finearty of the G M tube response The instrument 1s powered by
three internationa! C size battenes givinig typicatly 400 hours opera-
tionin normal condmions. The dose rate meter PORMB82M designed
and selected for the United Kingdom Government, has been fully
evaluated to satisfy a wide range of environmental conditions and is
nuclear hard The construction enables the insteument to be easity
decontaminated The instrument rs designed for radation surveys for
post incident monitoring Used in a mobile role, ether carried by
troops or in miltary vehicles for rapid deployment enabhng radiation
hot spots to be quickly located Range 0 - 300 cGy/h in 0 1 ¢Gylh
increments Over range to 1500 cGy/h -indicates flashing 300 Accu-
racy f20% ot true dose rate +0 1 cGylh, 0- 100cGy/h 30% of true dose
rate, 100 - 300 cGy/h Energy Response 0 3 MeV 1o 3 MeV -within
f20% (Ra 226} 80 KeV to 30C KeV -within 140% (Ra 226) Detector
Energy compensated Hakgen quenched Gerges Multer Tube Con-
trois Combined battery access and ON/ OFF switch Battenes 3
Internationa! standard C cells Weight 560 urms Operatirg Tempera-
ture Range -30deg C to +60 degC Indications High contrast 4 digit
LCD Battery iow indication Dose rate Rising/Fatiing £39 ret PDRM

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

for£33 refPCBK2. Also is2CD pack
programmes to use with the book £5 ref PCBK 1

D SIZE NICADS Tagged, 1200mA, 1.2v pack of 4 for £6 ref
CYC9oras apack of 24for £22refCYC10

D SIZE SEALED LEAD ACID BATTERIES

2v 2 S5ah rechargeable sealed lead acd battery made by Cyclon
60x45mm (standard D size) supplied as a pack of 12 or 20 gming you
options for battery configerations eg 12v at Sah, 24v at 2 Sah, 6v at
10ah These battenes are particutarly usefut in that you can arrange
them In your project to optimise space efc (eg boat ballast etc) Pack
of 12 £10 ref CYCA4, pack of 20 £16 ref CYCS
HYDROPONICS DO YOU GROWYOUROWN-
We have a full colour hydroponics catalogue avatlabie contaning
nutnents, pumps, fittings, enviromental controf light fittngs, plants,
test equipment etc Ring for your free copy.

PC COMBINED UPS AND PSU Theunithas atotaipower

of 292 watts, standard mother board connectors and 12 penpheral
power leads for drives elc Inside 15 3 12v 7 2aH sealed lead acid
batteries Backup time s 8 mins at full load or 30 mins at half load
Madieinthe UK by Magnum, 1100r240vac nput, +Svat 35A, -Svat SA
+12vat 9A -12vat 5A outputs 17M0x260x220mm, new and baxed
£29 95Ref PCUPS2

ALTERNATIVE ENERGY CD, PACKED WITH l

HUNDREDS OF ALTERNATIVE ENERGY RE-
LATED ARTICLES,PLANS AND INFORMATION
ETC£14 50 REF CD56

AERIAL PHOTOGRAPHY KIT This rocket comes with

a built in cameral it fies up to 500 feet (150 m) turns over, and takes
anaenal photograph of the ground below The rocketthen retums wih
its film via ts paracute Takes 110 film Supplied compiete with
everything including a launch pad and 3 motors (no film) £29 98 ref
astro

PROJECT BOXES Another bargamn for you are these smart
ABS project boxes, smart two prece screw together case measunng
approx 6"x5"'x2" complete with panel mounted LED Inside you wilifind
loads of free bits, tape heads, motors, chips resistors, transistors etc

Pack of 20 £19 95 ref MD2

TELEPHONES uust in thrs week s a huge delrvery of tel-
ephones, all brand new and boxed Two prece construction - lllum-
nated keypad, tone or pulse {(switchable), recall, redial and pause
highfliowand off nnger switch and quahty construction Offwhite colour
and s supplied with a standard intemationat lead (same as US or
modems)if youwish to have a BT tead supplied to convert the phones
theseare £1 5SeachrefBTLX Phones£4.99eachrefPH2100fT£30
ref $S2

3HP MAINS MOTORS Single phase 240v, brand new, 2
pole, 340x180mm, 2850 rpm, buitin automatice reset overload protec-
tor, keyed shaft (40x16mm)Made by Leeson £99 eachref LEE1

BUILD YOU OWN WINDFARM FROM SCRAP
New publication grves step by step guide to building wind generators
and propefiors  Armed with this publication and a goodt locat scrap
yard coutd make you self sufficient in electneity! £12 ref LOT81

CHIEFTANTANK DOUBLE LASERS9WATT+3

WATT+LASER OPTICS coukt be adapted for laser
hstener, longrange comms etc Double beam units designedtofitinthe
barrelof atank, each unithas 2 semiconductor lasers and motor dnve
units for akignement 7 mie range, no circut diagrams due to MOD
new price £50,000? us? £199 Each unt has two gallium Arsenide
imjection fasers, 1 x 9 watt 1 x 3 watt, 900nm wavelength, 28vdc,
600hz pulse freq The units also contain a receiver to detect reflected
signals fromtargets £99 RefLOT4

MAGNETIC CREDIT CARD READERS AND
ENCODING MANUAL £9.95 Cased with flyleads, des.gned to
read standard credit cards! complete with control elctronics PCB and
manual covenng everything you could want to know about whats
hidden in that magnetic strip on your card! just £9 95 ref BAR31

SOLAR POWER LAB SPECIAL 2x6"x6"6v 130mA
cells 4LED's, wire, buzzer. switch + telay ormotor £7.99REF SA27

SOLARNICAD CHARGERS 4xAAsize£9.99ref6P476,
2x Csize £9 99 ref 6P477

|

designed to be completely taken apart, put back together
andexpanded to whatever capacity you like. (upto 10watts
and 12v perassembly. Celts cost£49 ref HFC11

PHILIPS VP406 LASER DISC PLAYERS, scart
OUTPUT. JUST PUT YOUR VIDEO DISK IN AND PRESS PLAY,
STANDARD AUDIOAND VIDEQOOQUTPUTS,.£14.96 REF VP 406
SMOKE ALARMS wains powered made by the famous
Gent compary, easy fit next to ight fittmgs power pont Pack of 5
£15ret SS23 pack of 12£24 ret SS24

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

SENDERKIT Containsall componentstobuiida A/ transmit
ter complete with case £35 ref VSXX2

10 WATT SOLAR PANEL Amorphous sihcon panel

fitted in a anodwzed aluminium frame  Panel measures 3’ by 1' with

T ——— —

screw terminals for easy connection 3 x 1° sofar panel £65 ref |
MAGSS

12VSOLARPOWERED WATER PUMP perfectfor
many 12v DC uses from solar fountains to hydroponics! Smali and
compact yet powerful works direct frorm our 10 watt solar panel in
bright sun Max hd I7 ft Max fiow =8 Lpm 1 S5A Ref AC8 £18 99
SOLAR ENERGY BANK KIT 50x6"x12"~ 6v solar
paneis(amorphous)+50 diodes £99 ref EF112
PINHOLE CAMERA MODULE WITH AUDIO!

Superb board camera with on board sound! extra small just 28mm
square (including microphone) ideal for covert survelllance Can be
hidden inside anything  even a matchbox! Complete with 15 metre
cable, psu and tviver connnectors £49 95 ref CC6J

SOLAR MOTORS Tiny motors which run quite happrly on
voltages from3-12vdc Works on our 6v amorphous 6" panels and
you can run them from the sun! 32mm dia 20mm thick £1 50 each
WALKIE TALKIES 1 MILE RANGE £37/PAIR REF MAG30

LIQUID CRYSTAL DISPLAY Bargain prices,

40 character 1 line 154x16mm £6.00 ref SMC4011A
YOURHOME COULD BE SELFSUFFICENTIN
ELECTRICITY Comprehensive plans with kads of info on
designing systems, paneis. control electronics etc £7 ret PV1

AUTO SUNCHARGER155x300mmsolarpanelwnhd|ode
and 3 metre lead and cigar plug 12v2w £12.99REF ALIG10P3

SOLAR POWER LAB SPECIAL 2x65"6v130mA |

cels, 4LED's, wire, buzzer switch + relayormotor £7.99REF SA27
SOLAR NICAD CHARGERS 4 x AA sze £9 99 ref
6P476_ 2 xCsize £9 99 ref 6P477

MINATURE TOGGLE SWITCHES Thesetopquatty
Japanese panel mount toggle switches measure 35x13x12mm, are
2 pole changeaver and will switch 1A at 250vac, or 3 A at 125vac
Complete with mountingwashers andnuts Suppiied as aboxof 100
switches for £29 95 ref SWT35 or abag of 15 for £4 99 ref SWT34

VOICE CHANGERS Hotd one of these units over your

phone mouth prece an you can adjust your voice using the controls
onthe unit! Rattery operated £15 ref CC3

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

WITHORDER PLUS £4.00 P&P PLUS VAT.

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

) FAX 01273 323077
Sales@bull-electrical.com
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BULL ELECTRICAL
MAEL ORDER TERMS: CASH, PO OR CHEQLUE|

(ACCESS,VISA, SWITCH, AMERICAN EXPRESS) |

‘phone orders : 01273 203500/

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

200 WATT INVERTERS piugs straght into your car

cigarette hghter socket and is fitted with a 13A socket soyou can run
your mains operated devices fraom your car battery £49 95 ref SS66
THE TRUTH MACHINE elis i someone s fying by micro
tremars in thexr voice, battery operated, works in generat conversa-
tion and on the ‘phone and TV as well' £42 49 ref TD3
INFRAREDFILM 6" square prece of fiexible nfra red film that
will ority alluw IR ight through Perfect for converting ordinary
torches, lights, headlights elc toinfrared output only using standard
hght buibs Easily cut to shape 6" square £15 ref IRF2
33KILOLIFT MAGNETNeodymum,32mm diameter with
a foang bolt on the back for easy mounting Each magnet wili hft 33
kilos 4 magnets bolted to a plate wiit hft anincredible 132 kilos! £15
ref MAG33 Pack of 4 just £39 reg MAG33AA

HYDROGEN FUEL CELL PLANS cads of mformation
on hydrogen storage and produchion Practical plans to build a
Hydrogenfuel cell (good workshop facilties required) £8 set ref FCP1

STIRLING ENGINE PLANS Interesting information pack

covening ail aspects of Stiling engines, pictures of home made
engines made froman aerosot canrunmingon acandle! £12ref STIR2
ENERGY SAVER PLUGS saves up to 15% electncity
when used with fridges motors up to 2A ight bulbs, soldering irons
etc £9earef LOT71, 10 pack £69 refLOT72

12V OPERATED SMOKE BOMBS t1ype 3isa 12v
tngger and 3 smoke cannisters each cannister will fill a room ina
very short space of ime! £14 99 ref SB3 Type 2 15 20 smaller
cannisters (sutable for mock equipment fires etc) and 1 tngger
module for £29 ref SB2 Type 11s a 12vingger and 20 large cannisters
£491et SB1

HIPOWER ZENONVARIABLE STROBES useful

12v PCB fitted with hi power strobe tube arxd control electronics and
speed control potentiometer. Perfect for interesting projects etc
TOx55mm 1 2vdc operation £6 earef FLS1, packof 10£49ref FLS2

NEW LASER POINTERS 4 5mw 75metre range hand
held unttruns ontwo AA battenes (supphied) 670nm £29refDEC49J
HOWTO PRODUCE 35§BOTTLES OF WHISKY
FROMA SACK OF POTATOES Comprehensive 270

page book covers all aspects of spirt productmon from everyday
matenais Inciudes construction details of simple stits £12 ref MS3

NEW HIGH POWER MINIBUG witha range ofupto 800

metres and a 3 days use from a PP3 this s our top setling bug! less
than 1" square and a 10m voice pickup range £28 RefLOT102

IR LAMP KIT sutabie for cctv cameras, enables the camera
1o be used in total darkness! £6 ret EF 138
INFRA RED POWERBEAM Handhekt battery powered

lamp 4inchreflector, gves out powerful pure infrared light! perfect for
CCTV use, nightsights etc £29 ref PB1
SUPERWIDEBAND RADARDETECTOR Detects
both radar and laser X K and KA bands, speed cameras and all
known speed detecton systems 360 degree coverage front&s
earwavegudes, 1 1"%2 7"x4 6" fts on wisor or dash £149

LOPTX made by Samsung for colour TV £3 each ref S§52
LAPTOP LCD SCREENS 240x175mm, £12 ref $551
WANT TO MAKE SOME MONEY? STUCKFOR

AN IDEA? we have coltated 140 business manuals that give
you infoiniation on setting up different businesses, you peruse these
at your leisure using the text editor on your PC Also included 1s the
certificate enabhng you to reproduce (and seff) the manuals as much
as you hke! £14 ref EP74

ELECTRONIC SPEED CONTROLLERKITForthe
above motoris £19ref MAG17 Save £5 fyoubuythem bothtogether
1 motor plus speed controtier rrpis £41, offer price £36 ref MOTSA

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

RCB UNITS Inline IEC lead with fitted RC
breaker. Installed in seconds. Pack of 3
£9.98 ref LOT5A

On our web sites you
can

. Order online.

. Check your premium bonds.

. Enter our auction or build your own.

Add E-commerce to your own site.

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

6. View our web camera.

7. invest in our future.

http://www.bullnet.co.uk

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

AUTO SUNCHARGER 155x300mmsolar paneiwith diode
and 3 metre lead and cigar plug 12v 2w £12.99 REF
auc10r3 STEPPER MOTORS &randnewstepper motors,
4mm foang holeswith 47 14mm fixing centres, 20mm shaft 6 35mm
diameter, Sviphase O 7A/phase, 18 deg step (200 step) Body

56x36mm £14 99 ea ref STEPS, pack of 4 for £49 95 PIC based
vanable speedcontrolier kit £15 ref STEP7
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Projects and Circuits

STEEPLECHASE GAME by Owen Bishop 652
Another Top-Tenner design — how well can your horse jump the fences?

ACTIVE FERRITE LOOP AERIAL by Raymond Haigh 672
Superbly designed vertically and horizontally rotating reception optimiser
INGENUITY UNLIMITED hosted by Alan Winstaniey 678
PIC UPS; Loudener; Radio Sleep Timer; 'Scope Synchroniser

EPE MOODLOOP POWER SUPPLY by Andy Flind 682
Stably power your Moodloop and other 13.2V or 12V 1A designs

REMOTE CONTROL IR DECODER by Roger Thomas 698

Allows PIC programming enthusiasts to remotely control their designs

Series and Features

NEW TECHNOLOGY UPDATE by lan Poole 660
Micromagnetic isolation enhances high speed data transfer

TEACH-IN 2000 - 11. Voltage Regulation, Integration, Differentiation
by John Becker 662
Essential info for the electronics novice, with breadboard experiments

and interactive computer simulations.

CIRCUIT SURGERY by Alan Winstanley and lan Bell 686
Common Ground; Beginner's Questions; Shocking Stuff; Ferric Disposal;

Assault and Ni-Cad Battery; Gas Gauge Chips; Down with Heavy Metal; RAM

your Batteries

PRACTICALLY SPEAKING by Robert Penfold 694
A novice's guide to project building
NET WORK - THE INTERNET PAGE surfed by Alan Winstaniey 702

Check the Google box

Kegulars and Services

EDITORIAL 651
NEWS - Barry Fox highlights technology's leading edge 655
Plus everyday news from the world of electronics
READOUT John Becker addresses general points arising 658
ELECTRONICS MANUALS 670
Essential reference works for hobbyists, students and service engineers.
Plus digital multimeter special offer
SHOPTALK with David Barrington 688
The essential guide to component buying for EPE projects
A . ELECTRONICS VIDEOS Our range of educational videos 690
) 3 CD-ROMS FOR ELECTRONICS 692

Filters; Digital Works 3.0; Parts Gallery + Electronic Circuits and
Components; Digital Electronics; Analogue Electronics; PICtutor; Modular

NOTE NEW PUBLISHING DATE ] Circuit Design; Electronic Components Photos; see also Direct Book

See Editorial page 651 for Service pages
full details. BACK ISSUES Did you miss these? 696
DIRECT BOOK SERVICE 704
© Wimborne Publishing Ltd 2000. Copyright in all A wide range of technical books available by mail order, plus more CD-ROMs
drawings, photographs and articles published in PRINTED CIRCUIT BOARD AND SOFTWARE SERVICE 709

EVERYDAY PRACTICAL ELECTRONICS is fully pro- .
tected, and reproduction or imitations in whole or in PCBs for EPE projects. Plus EPE software
part are expressly forbidden. ADVERTISERS INDEX 712

Our October 2000 issue will be published on Thursday, : Hrri :
7 September 2000, See page 643 for details Readers Services e Editorial and Advertisement Departments 651

Everyday Practical Electronics, September 2000 641




Visit our website
www.distel.co.uk

THE AMAZING TELEBOX IC's -TRANSISTORS - DIODES

Converts your colour monitor into a QUALITY COLOUR Tv!t

TVSOUND &
VIDEO TUNER

MB). Rny\b\nmmolsmmm
‘ot ax’ UHF colour talevision channels.

(pm,ven pﬂuve)saws Forwn(ie(emmlbiy even for monitors without
sound - an integral 4 watt audio ampifier and low level Hi F audio output are
provded as standard. Brand new - tully guaranteed.
TELEBOX ST for composite video input lype monitors
TELEBOX STL as ST but fitted with integral speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/H and tuner  £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification.
*For cable / hyperband signal reception Tetebox MB should be con-
nected tg a cable type service. Shipping on all Telebox's, code (B)

State of the art PAL (UK spec) UHF TV tuner module
™. with composite 1V pp video & NICAM hi i stereo sound
P> outputs. 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. Supplied complete with simple working pro-
gram and documentation. Requires +12V & + 5V DC to operate.

BRANOD NEW - Order as MY00. Only £49.95 code (B)
See www.distel.co.ui/data_my00.htm for picture + lull details

FLOPPY DISK DRIVES 2%:" - 8"

£36.95

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

3%* Mitsublishi MF355C-L. 1.4 Meg. Laptops only

3%" Mitsubisht MF355C-D. 1.4 Meg Non lapt

S5%" Teac FD-S5GFR 1.2 (for iBM pc's) RFE

5%" Teac FD-55F-03-U 720K 40/80 {for BBC's etc) RFE
5%“ BRAND NEW Mitsubishi MF5018 360K

£25.95(8)
£18.95(B)
£18.95(8)
£29.95(B)
22.95(a$

Table top case with lnlegral PSU for HH 5%* Floppy / HD £29.95(B
8" Shugart 800/801 8°

S refurbished & tested

8" Shugart 810 8° SS HH Brand New

8" Shugart 851 8' double sided refurbished & tested

8" Mitsubishl M2894-63 double sided NEW £295.00(E)

8" Mitsubishl M2896-63-02U DS slimline NEW £295.00(E)
Dual 8* cased drives with integral power supply 2 Mb £499.00(E)

HARD DISK DRIVES 2%:" - 14"

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

2%2" TOSHIBA MK2101MAN 2.16 Gb laptop (19 mm H) New £89.50

2% TOSHIBA MK4309MAT 4.3Gb laptop (8.2 mm H) New £105.00

2% TOSHIBAMKE409MAV 6.1Gb laptop (12.7 mm H) New£190.00

2% to 3%" convarsion kit tor Pc’s, complete with connectors £14.95

3% FUJI FK-309-26 20mb MFM V/F RFE

3%* CONNER CP3024 20 mb IDE I/F (or equi

3%" CONNER CP3044 40 mb IDE I/F {or equiv.) RFE

3% QUANTUM 40S Prodrl ve 42mb SCSI I/F, New RFE

S5%* MINISCRIBE 3425 20mb MFM /F {or equiv.) RFE

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

5%* CDC 84205-51 40mb HH MFM I/F RFE tested

S5%* HP 97548 850 Mb SCSI RFE tested

5%* HP C3010 2 Gbyte SCS! differentiel RFE tested

8" NEC D2246 85 Mb SMD intertace. New

8" FUJITSU M2322K 160Mb SMD I/F RFE tested

8" FUJITSU M2392K 2 Gb SMD I/F RFE tested £

Many other drives in stock - Shipping on all drives Is code (Ci)

06(E
2195 00(E)
£260.00(E)

£59.95
£69.00
£49.00
£49.95
£69.95
£69.95
£99.00
£195.00

MITS. A FA344SETKL 14" Industrial spec SVGA monitors  £245
FARNELL 0-60V OC @ 50 gs bench Power Supplies £995
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy £1850
1kW 10 400 kW - 400 Hz 3 power sources - ex stock £POA
IBM 8230 Type 1, Token ring base unit driver £760
wayne Kerr RA200 Audio frequency response analyser £2500
IBM S53F5501 Token Ring ICS 20 port lobe modules £750
{BM MAU Token ring distribution panel 8228-23-5050N £95
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550
ALLGON 8360.11805-1880 MHz hybrid power combiners £250
Trend DSA 274 Data Analgsef with G703(2M) 64 vo £POA
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500
Marconi 2022C 10KHz-1GHz RF signal generator £1550

Marconi 2030 opt 03 10KHz-1.3 GHz signat generator,New
£

HP1650B Logic Analyser 3750
HP3781A Pattem gonerator & HP3782A Eror Detector £POA
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts  £1800
HP6264 Rack mount variable 0-20V @ 20A metered PSU £675
HP54121A DC to 22 GHz four channel test set £POA
HP8130A opt 020 300 MHz pulse generator, GPIB elc £7900
HP A1, AO 8 pen HPGL high s drum plotters - from £550
HP DRAFTMASTER 18 pen high speed plotter £750
EG+G Brookdeai 95035C Precision lock in amp £1800
View Eng. Mod 1200 computensed inspection system £POA
Sony DXC-3000A High quality CCO colour TV camera £995
Keithley 590 CV capacitor / voltage analyser £POA
Racal ICR40 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Line UPS - New batteries £9500
Emerson AP130 2.5KVA industnal spec.UPS £2100
Mann Tatly MT645 High speed line printer £2200
Intel SBC 486/133SE Multbus 486 system B8Mb Ram £945
Slemens K4400 64Kb to 140Mb demux analyser 2950

EST EQUIPMENT & SPECIAL INTEREST ITEMS

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

OBSOLETE - SHORY SUPPLY - BULK

10,000,000 items EX STOCK

For MAJOR sa VINGS

VIDEO MONITOR SPECIALS

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

Mitsubishi FA3415ETKL 14" SVGA Muttisync colour monior with fine
028 dot pitch twbe and resolution of 1024 x 768. A
variety of nputs allows connection 10 a hast of comput-
ors 1BM PC's in CGA, EGA, VGA & SVGA
modes, CGAMODORE(r\dxi\gnga 1200)
ARC?WEDESa\dAPPLEManz

faceplate, mm\gwww nonum

speai-calm Fully guaranteed, in EXCELLENT little
used condition.

Tt & Swivel Base £4.75 Only £119 5 e,
VGA cable for 1BM PC Included. y @ VGa

Extornal cables for other types of computers available - CALL

Ex demo 177 0.28 SVYGA Mitsubishi Diamond Pro
monitors, Full muttisync etc.

Full 90 day gyarantee. Only £199.00 (E)

Just In - Microvitec 20" VGA (B00 x 600 res.) colour monitors.
Good SH condition - from £299 - CALL for Info

PHILIPS HCS35 {same sgle as CMB833) attractively styled 14"
colour monitor with oth RGB and standard composite 15.625
Khz video Inputs via SCART socket and separate phono jacks.
Integral audio power amr and speaker for alf audio visual uses.
Will connect direct to Armiga and Atsri BBC computers. ideal for all
video monitoring / security applications with direct connection
1o most colour cameras. High quality with many {features such as
tront concealed flap controls, VCR correction button etc. Good

used condition - fully tested - guaranteed
Dimensions: wwl Hizse caweo . Only £99.00

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

240 V AC mains powered. omy £79.00 ©

KME 10" 15M 10009 high definition colour monitors with 0.28° dot
pitch. Superb clarity and modern styling. .
Operates from arg 15.625 khz sync RGB video 7
source, with RGB analog and composite sync
such as Atari, Commodore Amiga, Acorn
Archimedes & BBC. Measures only 13%° x 12° x
11°. Good used condition. Only £125 (g)

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

20"...€135 22"..£155 26"...£185(

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

DC POWER SUPPLIES

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

HP6030A 0-200V DC @ 17 Amps bench power supply £1950
intel SBC 486/125C08 Enhanced Multibus (MSA) New £1150
Nikon HFX-11 {Ephiphot) exposure control unit £1450
PHILIPS PM5518 pro. TV signal generator £1250

Motorola VME Bus Boards & Components List. SAE / CALL £POA
Trio 0-18 vdc linear. metered 30 amp bench PSU. New £550
Fujitsu M3041R 600 LPM high speed band printer
Fujitsu M3041D 600 LPM printer with network interface
Perkin Eimer 299B iInfrared spectrophotometer

Perkin Elmer 597 Infrared spectrophotometer

VG Electronics 1035 TELETEXT Decoding Margin Meter
LightBand 60 output high spec 2u rack mount Video VDA's £495
Sekonic SD 150H 18 channe! digitat Hybrid chart recorder £1995
B&K 2633 Microphone pre amp £300
Taylor Hobson Tallysurf ampiifier / recorder

ADC $5200 Carbon doxide gas detector / mondor

BBC AM20/3 PPM Meter (Ernest Tumer) + drnive electronics  £75
ANRITSU 9654A Optical DC-2.5G/b waveform monitor £5650
ANRITSU MSS00181 0 6-1.7 uM optical spectrum analyser SPOA
ANRITSU ML93A optical power meter £990
ANRITSU Fibre oplic characteristic test set £POA
R&S FTDZ Dual sound umit £650
R&S SBUF-E1 Vision modulator £775

WILTRON 6630B 12.4 / 20GHz RF sweep generator £5750
TEK 2445 150 MHz 4 trace oscilloscope £1250
TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955
TEK TDS380 400Mhz dignal realtime + disk drive, FFT etc  £2900
TEK TDS524A 500Mhz digital reatime + colour display etc  £5100
HP3585A Opt 907 20Hz (0 40 Mhz spectrum analyser £3950

PHILIPS PW1730/10 60KV XRAY generator & accessories £POA
CLAUDE LYONS 12A 240V single phase auto volt. regs £325
CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900

Surplus always
wanted for cash!

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Uitra Smart
Less than Half Price!

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

OPT Rack 1 Complele with removab&e side panels. 2345 00 (G)

AN

S OERECREITITCICOF
SRETITIRETIIINC0NCT

-
b3
=
-
H
&
=
-
=
=
<

Over '1000'mcks shelves, accessories

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

| 32U - High Quality - All steel RakCab |

Made by Eurocraft Enclosures Ltd 1o the highest possible spec,
rack features all steel construction with removable

side, front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door £
is constructed of double walled steel with a P'Ss
‘designer style’ smoked acrylic front panel to E 3
enable status indicators to be seen through the &
panel, yet remain unobtrusive. tnternally the rack | ~'
features fully slotted reinforced vertical hxmg
members to take the heaviest of 19" rac i
equipment. The two movable vertical fixing struts |
{extras available) are pre punched for standard
‘cage nuts'. A mains distribution panel internal-
ly. mounted to the bottom rear, provides 8 x IEC 3 }{*
pin Euro sockets and 1 x 13 amp 3 pin switched "<
utility socket. Overall ventilation is provided by
fully louvered back door and double skinned top section
with top and side touvres. The top panel may be removed for fitting
of integral fans to the sub plate etc. Other {eatures include: fitted
castors and fioor levelers, prepunched utility panel at lower rear lor
cable / connector access etc. Supplied m excellent, slightly used
condition with keys. Colour Royal blue. External dimensions
mm=1625H x 6350 x 603 W. (64" H x 25" D x 23%" W)

Sold at LESS than a third of makers price !

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

12V BATTERY SCOOP - 60% off I!

A special bulk purchase from a cancelled export order brings you
the most amazing savings on these ultra high spec 12v DC 14 Ah
rechargeable batteries. Made by Hawker Energy L1d, type SBS15
featuring pure lead plates which offer a far superior shel1 & guaran-
teed 15 K‘a! service life. Fully BT & BS6290 approved. Supplied
BRAND NEW and boxed. Dimensions 200 wide, 137 high, 77 deep.

"'{‘\

M6 bolt terminals. Fully guaranteed. Current makers price over £70

eachDyr Price £35 each ) or 4 for £99

RELAYS - 200,000 FROM STOCK

Save ££££'s by choos‘n%’yaur next relay from our Massive Stocks
covering types such as

itary, Octal, Cradle, Hermetically Sealed,
Continental, Contactors, Time Delay, Reed, Mercury Wetted, Solid
State, Printed Circuit Mounting etc. , CALL or see our web site
www.dlstel.co.uk for more information. Many obsolete types Irom
stock. Save £E£LL's

COLOUR CCD CAMERAS

Undoubtedly a miracle of modern technology &
our special ing power ! A quality product fea-
turing a fully cased COLOUR CCD camera at a
give away price ! Unit features full autolight sensing for
- use in low light & high light g

applications. A 10 mm fixed focus
wide angle lens ?IVOS excellent focus
and resoiution from close up to long
~ range The composite video output will
4 connect to any composite monitor or TV

. (via SCART socket) and most video
recorders. Unit runs from 12V DC so
ideal for security & portable applica-
tions where mains power not available.
Overall dimensions 66 mm wide x 117 deep x 43 high Supplied
BRAND NEW & fully guaranteed with user data, 100's of applica-
tions including Sacurity, Home Video. Web TV, Web Cams etc, etc.

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

SOFTWARE SPECIALS

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

ENCARTA 95 - COROM, Not the latest - But at this price ! £7.95
DOS 5.0 on 3%" disks with concise books ¢/w QBasic £14.95
Windows for Workgroups 3.11+ Dos 6.22 on 3.5 disks  £55.00
Wordperfect 6 for DOS supplied on 3% disks with manual £24.95

shipping charges tor software is code B _

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

-ELECTRONIC D
S

€st,

YEARS

ALL MAIL TO
Dept PE, 29/35 Osborne Rd
Thornion Heath
Surrey CR7 8PD
Open Mon - Fri 9.00 - 5:30

LONDON SHOP

Open Mon - Sat 9:00 - 5:30
215 Whitehorse Lane
South Norwood
On 68A Bus Route

N.Thomton Heath &
Selhurst Park SR Rall Stations

DISTELO

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

ALL @ ENQUIRIES

0208 653 3333

FAX 0208 653 8888

T ST cr I Lt e A AR e T
Al prees for UK Manland UK customers add 17.5% VAT to TOTAL order amount. Miimum order £10. Bona Ficke account orders acceted from Govemment, Schoois.
v, 5 and Local

Authonies - mmum acoount order £50 Cheques over £100 are subject to 10 working days dearance Camage charges (A)=£3.00, (Al )=£4.00,

(B)=£5.50, (C)=08 50, (C1) £12.50. (D)=£15 00, (E.}=£18 00, (F)=£20 00, (G}=CALL Alow approx 6 days for shppng - faster CALL. Al goods supplied to our Standard Condtons
of Sale and uniess stated guaranteod tor 90 days Al
tostock Disoounts kx volume Top CASH prces pad

sarantees on a retumn 10 base basss. Al nghts reserved Iomange prces / specfications without pnor notice. Ocders subyect
surpius goods Al trademarks, tradenames etc acknowledged. ® Dsplay Electroncs 1999 E & O E.07/89
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PIC VIRTUAL SCOPE

A dual-channel virtual oscilloscope for monitoring audio
frequency waveforms via a PIC microcontrolled interface and
your computer. Performance sits mid-range between the simple
scope interface of the current Teach-In 2000 series, and the
versatile EPE Virtual Scope of 1998. Provides waveform display
of two signals simultaneously at rates much higher than the Tl
design offers, although lower than V-Scope. With care, even
less-experienced hobbyists shoutd stand an excellent chance of
constructing it successfully.

It requires a PC-compatible computer capable of running
QBasic or QuickBASIC and for it to “read” mouse controls via
those programming dialects. The controlling program allows you
to check on both points before purchasing any components.
The author has run the prototype under Windows 3.1, 95 and
98.

Many of the functions offered by this design are closely
similar to those provided by V-Scope, including output of
waveform data to disk and printer. Frequency counting and
waveform amplitude measurement are also included.

Bk WIND-UP TORCH
FR I D G E /FR E E ZE R A common problem with small torches is the short life-span both

1
p1e DURE - CHLY
|!r' M s

of the batteries and the bulb. The batteries of a small “penlite” torch
A R will commonly last only two to three hours, and many bulb
Many people have a sizeable amount of capital

tied up in their deep-freeze. A long power cut or a
failure of the freezer itself can lead to significant
financial loss, not to mention the prospect of losing
the delicious smoked trout from last summer’s
fishing holiday. The disaster is not discovered until
later, when it's too late to do anything about it.
Similar remarks apply to the contents of a
refrigerator, though it may be more a matter of
disappointment than loss when somebody (who
was it?) leaves the door ajar and the chilled
lemonade warms up on a summer’s day.

This circuit sits in the freezer and simply waits
for the temperature to rise above a preset limit.
Then it turns on a loud buzzer, ane that is loud
enough to be heard with the freezer door shut.

filaments burn no more than a few weeks before fusing.

With new l.e.d. technology, it is now possible to build a torch that
quite adequately lights the way five to ten metres in front of one. In
fact, since power consumptiory is so small, it is possible to power
the light for a considerable length of time from a few turns of a
small generator and a capacitor “reservoir” — the sole source of
power for this torch (no batteries). In addition to this, the white l.e.d.
used in this circuit has a life expectancy of years, not weeks as in
the case of a standard filament bulb.

While the light output of the Wind-up Torch is modest in
comparison with some modern torches, it matches several
candlepower at medijum power, and is thus quite serviceable. It will
provide ample light around a camp table, for walking on a footpath,
or for reading. The light output of the torch is continuously variable,
and its expected service from each full wind (about a
30-second wind) is as follows: as a book-light — 1% hours; as a
medium-power beam — 40 minutes; as a beam for walking —

15 minutes.

NOTE NEW PUBLISHING DATE
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Unit 14 Sunningdale, BISHOPS STORTFORD, Herts. CM23 2PA
FAX: 0870 7064222

TEL: 01279 306504

ADD £2.00 P&P [o ali orders (0r st Class Recorded €4, Next day
TInsured £2%0) £7 Eurose £4.00. Rest of Worid £6.004 We - capt all
major credit cards. Make cheques/PQ's payable to Quasar Electronics.
% VAT. MAIL ORDER ONLY

order or send 2 x 1st class stamps
_ {refundable) for detarls of over 150 kits & publications.

Prices include 17
FREE CATALOGUE

Establched 1920

PROJECT KITS

OUR PROJECT KITS COME COMPLETE WITH ALL COMPONENTS,

HIGH QUALITY PCBs, DETAILED ASSEMBLY/OPERATING INSTRUCTIONS

@ 2 x 25W CAR BOOSTER AMPLIFIER Connects to
the output of an existing car slereo cassefte player.
CD player or radio Heatsinks provided. PCB
76x75mm 1046KT. £24.95

@ 3-CHANNEL WIRELESS LIGHT MODULATOR
No electrical connection with ampiifier 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 £24.90

@ 12 RUNNING LIGHT EFFECT Exciting 12 LED
hight effec! «dzal for parties, discos. shop-windows &
eye-calching signs PCB design allows replacement
of LEDs with 220V bulbs by inserting 3 TRIACs.
Adjustable rotation speed & direcion PCB
52x112mm 1026KT £16.95; BOX (for mains opera-
tion) 2026KT £8.50

@ DISCO STROBE LIGHT Probably the most excil-

ing of all hght effects Very bright strobe tube. |

Adjustable strobe frequency 1-60Hz. Mains powered.
PCB: 60x68mm Box provided 6037KT £29.90

@ ANIMAL SOUNDS Cat, dog, chicken & cow. ldeal |
for kids farmyard toys & schools SG10M £5.50

® 3 1/2 DIGIT LED PANEL METER Use for basic
voltage/current displays or customise to measure
temperature, light, weight, movement, sound lev-
els, etc. with appropriate sensors (not supplied) |
Various input circuit designs provided 3061KT |
£12.95

@ IR REMOTE TOGGLE SWITCH Use any TVVCR
remote control unit to switch onboaid 12V/tA relay
onvoff 3058KT £9.95

SPEED CONTROLLER for any common DC motor up
to 100V/5A. Pulse width modulation gives maximum
torque at af speeds 5-15VDC Box provided 3067KT |
£14.95

@ 3 x 8 CHANNEL IR RELAY BOARD Control exght 12V 1A
relays by infra Red {IR) remote conirol over a 20m range in
sunhght 6 relays tum on only the other 2 toggle on/off 3 oper-
ation ranges delermined by jumgers Transmiter case & all
components provided Recerver PCB 76x89mm  3072KT
£44.95

P16PRO PIC PROGRAMMER

20V AC.

ORDERING INFO: Kit 3096KT

ZIF socket £39.95.

PRODUCT FEATURE

Our best selling PIC programmer for all 8, 18, 28
& 40-pin serial programmed PICs. Connects to
PC paraliel port. Will program, verify, read and
erase. Designed to work with P16PRO DOS or
Windows software that is supplied on a
shareware basis. Power supply 16-30V DC/12-

- £14.95;
Assembled AS3096 - £24.95; Assembled with

OPTIONAL EXTRAS: DOS software registration £14.95; Windows software registration
€21.95; 40-pin wide ZIF socket £15.95; Power supply £5.95; lead £4.95.

® SOUND EFFECTS GENERATOR Easy to buid. |

Create an almost infinite vanety of interesting/unusu-
al sound effects from birds chirping to sirens. 9VDC
PCB 54x85mm 1045KT £8.95

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

@ AUDIO TO LIGHT MODULATOR Controls intensi-
ty of one or more iights In response to an audo INput
Sa‘e. modern opto-coupler design Mains vottage
expenence required. 3012KT £7.95

® MUSIC BOX Activated by ight. Plays 8 Christmas
songs and 5 other tunes. 3104KT £6.95

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

J13IKT £11.95

® TRAIN SOUNDS 4 selectable sounds . whistie
blowing, level crossing bell, ‘cCickety-clack’ & 4 in
sequence SGOTM £5,95

FACTOR

PUBLICATIONS |

THE EXPERTS IN RARE &
UNUSUAL INFORMATIONI

Fui detaus of alf X-FACTOR PUBLICATIONS can be lound m
our catalegue N B Minmum 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 mcrophone Listen to distani
voices and sounds through open windows and even walls!
Made from reao-‘Lavasb'e parts R0O2 £3.50
@ TELEPHONE BUG PLANS Build you own micro-beetie
telephone bug Suttable for any phone Transmiis over 250
matees - more with good recewer Made trom easy to
obmin cheap components R006 £2.50
@ LOCKS - How they work and how lo pick them This fact
filled report will leach you more about locks and the art of
fock picling than many books we have seen al 4 times the
pnce Packed with information and ilustratons R008 £3.50
@ RADIO & TV JOKER PLANS
We show how to butld three different circuits for dis-
rupting picture and sound plus FM radio! May upset
oLr neighbours & the authoriies" DISCRETION
EQUIRED RO17 £3.50
@ INFINITY TRANSMITTER PLANS Complete plans for
building the famous Infinity Transmitter Once installed on
the targel phane device acts like a room bug Just call the
target phone & activale the umil to hear alt room sounds
Greal tor home'office securite! R019 £3,50
@ THE ETHER BOX CALL INTERCEPTOR PLANS Grabs
telephone calls out of thin air No need to wire-in a phone
bug Simp'y place this device near the phone nes to hear
the conversations taking p'ace' R025 £3.00
® CASH CREATOR BUSINESS REPORTS Need deas
for making some cash? Weil this could be |ust what you
need' You get 40 reports (approx 800 pages) on fioppy
disk thal grve you information on Sefting up different busi-
nesses You also get valuable reproduction and duplication
r[ngms $0 that you can sell the manuals as you hke RO30
.50

® PC CONTROLLED RELAY BOARD |
Convert any 286 upward PC into a dedicated
automatic controller to independently turn on/off
up to eight hghts. motors & other devices around
the home, office, laboratory or factory using 8 l
240VAC/12A onboard relays. DOS utiities, sample
test program. full-featured Windows utility & all
components {except cable) provided 12VDC. PCB
70x200mm 3074KT £29.95

® 2 CHANNEL UHF RELAY SWITCH Contains the |
same transmitter/receiver pair as 30A15 below plus
the components and PCB to control two
240VAC/10A relays (atso supplied) Ultra bright
LEDs used lo indicate relay status 3082KT £27.95

@ TRANSMITTER RECEIVER PAIR 2-butiton keyfob
style 300-375MHz Tx with 30m range Receiver
encoder module with matched decoder IC
Components must be built Into a circuit hke kit 3082
above 30A1S £13.95

® PC DATA ACQUISITION/CONTROL UNIT Use your
PC to monitor physical vanables (e g pressure, tem-
oerature, ight, weight, switch state movement, relays,
etc.), process the mformation & use results lo control |
physical devices like motors swrens relays, servo &
stepper motors inputs 16 digital & 11 analogue
Outputs B digrtal & 1 analogue Plastic case with print-
ed front/rear panels, software utities, programming
examples & all components (except sensors & cable)
provided 12VDC. 3093KT £89.95

® PIC 16C71 FOUR SERVO MOTOR DRIVER
Simuhaneousiy conrol up to 4 servo motors Software &
all components (except servos/control pots) supplied
SvDC PCB 50x70mm 3102KT £14.95

® PC SERIAL PORT ISOLATED 1O BOARD
Provides etght 240VAC/10A relay outouts & 4 opli-
cally 1solatea inputs Designed for use m vanous con-
trol & sensing apphcations e g load switching, exter-
nal switch input sensing, contact closure & external
voltage sensing. Controlied via senal port & a termi-
nal emulator program (built into Windows) Can be
used with ANY computer/operating system Plastic
case with prmted front/rear panels & all components
(except cable) provided. 3108KT £49.95

@® UNIPOLAR STEPPER MOTOR ORIVER for any
568 lead motor Fast/siow & single step rates
Dwrection control & on/off swilch Wave, 2-phase &
half-wave step modes. 4 LED indicators. PCB
50x65mm 3109KT £14.95

® PC CONTROLLEO STEPPER MOTOR DRIVER
Control two unipolar stepper molors (3A max each)
via PC pninler port. Wave, 2-phase & half-wave step
modes Software accepts 4 digital inputs from exter-
ral switches & will single step motors. PCB fits in D-
shell case provided 3113KT £17.95

@ 12-8BIT PC DATA ACQUISITION/CONTROL UNIT
Similar to kit 3093 above but uses a 12 bit Analogue-
to-Dignal Converter (ADC) with intemal analogue
multiplexor Reads B single ended channels or 4 dif-
ferential inputs or a mixture of both Analogue inputs |

read 0-4V Four TTL/CMOS compatible digital
input/outputs ADC conversion ime <10uS Software
(C, OB & Win), extended D shell case & all compo- |
nents (except sensors & cable) provided 3118KT |
£49.95

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

SURVEILLANCE

High performance surveiiance bugs Room lransmilters supphed with sensifive electret mcrophone & battery haderchp Al trans-
mtters can be recerved on an ordinary VHF.FM radko between 88-108MHz Avallable in Kit Form (KT) or Assemiied & Tested 'AS)

ROOM SURVEILLANCE

® MTX - MINIATURE 3V TRANSMITTER

Easy 1o buid & guaranteed 1o transmil 300m @ 3V. Long bat-
fery e 3-5V operation Only 45x18mm @ 3007XT £5.95
AS3007 £10.95

MATX - MINIATURE 9V TRANSMITTER

Our best sewng bug Super sensive igh power - 500m range
@ 9V {over tkm wiih 18V supply and betier aenal) 45x19mm
3018KT £6.95 AS3018 £11.95

HPTX - HIGH POWER TRANSMITTER

Hgh performance 2 stage

transmitter gves greates

stabiity & higher guality -
reception 1000m range 6
12V DC operatton Size
70x15mm  3032KT £8.95
AS3032 £17.95

@ MMTX - MICRO-MINIATURE 9V TRANSMITTER

The utvmate bug for its size performance and price Just
15x25mm 500m range @ 9V Good stabiity 6-18Y operation
3051KT £7.95 AS3051 £13.95

@ VTX - VOICE ACTIVATED TRANSMITTER

Operates only when sounds detected Low standby current
Vanable tngger sensimty. S00m range Peaking arcuil sup-
phed for maximum RF outpul. On/olf switch 6 operation Only
63x38mm 3028KT £9.95 AS3028 £22.95

HARD-WIRED BUG/TWO STATION INTERCOM

Each station has its own ampliter speaker and mic Can be
set up as ether a hard-wired bug or tvo-station intercom 10m
x 2-Core cable supplied 9V operaticn 3021KT £12.95 (kit
form only;

@ TRVS - TAPE RECORDER VOX SWITCH

Used to automateally operate a tape recorder (not supplied)
via #1s REMOTE socwet when sounds are delected All conver-
sations recorded Adwstabe sensttvity & turn-off delay
115x19mm 3013KT £7.95 AS3013 £19.95

-
Y

® LIQUID LEVEL SENSOR/RAIN ALARM Will indi-

cate tiud levels or simply the presence of fluid Reiay
output to control a pump to add/remove water when it
reaches a certain level. 1080KT £6.95

@® STEREO VU METER shows peak music power

using 2 rows of 10 LEDs {mixed green & red) |

mowing bar display 0-30db 3089KT £10.95

® AM RADIO KIT 1 Tuned Radio Frequency front-
end, single chip AM radio IC & 2 stages of audio
amplihcation. All components inc speaker provid-
ed. PCB 32x102mm 3063KT £9.95

@ DRILL SPEED CONTROLLER Adjust the speed
of your electnc drill according to the job at hand.
Suitable for 240V AC mains powered dnlis up to
700W power. PCB 48mm x 65mm Box provided
6074KT £17.90

® 3 INPUT MONO MIXER Independent level con-
trol for each input and separate bass/treble controls
Inpul sensiivity 240mV 18V DC PCB: 60mm x
185mm 1052KT £16.95

@® NEGATIVE\POSITIVE ION GENERATOR
Standard Cockcroft-Walton multipher circutt Mains
voltage experience required 3057KT £9.95

® LED DICE Classic intro to electronics & circuit
analyss 7 LED's simulate dice roll, slow down & land
on a number at random 555 IC circurt 3003KT £8.95
@ STAIRWAY TO HEAVEN Tesls hand-eye co-ordination
Press switch when green segment of LED lights to climb
the stairway - miss & start again’ Good intro to several
bas'c circuits 3005KT £8.95

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

® 9V XENON TUBE FLASHER Transtormer circuit
steps up 9V battery to flash a 25mm Xenon tube.
Adjustable flash rate (0-25-2 Sec's) 3022KT £10.95
® LED FLASHER 1 5 ultra bright red LED's flash in
7 selectable palterns 3037MKT £4.95

® LED FLASHER 2 Similar to above but flash in
sequence or randomly !deal for mode! raiways
3052MKT £4.95

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

@ SERIAL PIC PROGRAMMER for all 8/1828'40 ‘

pin DIP senal programmed PICs. Shareware soft-
ware supphed hmited to programming 256 bytes
(registration costs £14 95) 3096KT £14.95

® 'PICALL SERIAL & PARALLEL PIC PRO-
GRAMMER for all 8/18/28/40 pin DIP paraliel AND
senal PICs Includes fully functional & registered
software (DOS W3 1, W95/8) 3117KT £59.95

® ATMEL 89Cx051 PROGRAMMER Simple-to-

|

use yet powerful programmer for the Atmel |

B9C1051 BIC2051 & BIC4051 uC's Programmer
does NOT require spectal software other than a
terminal emuiator program (built 1nto Windows).
Can be used with ANY computer/operating sys-
tem 3121KT £34.95

@ 3V/1-5V TO 9V BATTERY CONVERTER Replace |

expensive 9V batteres with economic 1.5V batter-
1es. IC based cicuit steps up 1 or 2 'AA batteries to
give 9V/1BmA 3035KT £4.95

TELEPHONE SURVEILLANCE

©® MTTX - MINIATURE TELEPHONE TRANSMITTER
Attaches anywhere to phone bne Transmits omy when phone
15 used! Tune-in your rado and hear both parties 300m range
Uses hine as aenal & power source 20x45Smm 3016KT £7.95
AS3016 £13.95

@ TRI - TELEPHONE RECORDING INTERFACE
Automatically record all conversations Connecls between
phone line & tape recorder {not supphied) Operales recorders
with 15-12V battery systems Powered from kne 5x33mm
3033KY £7.95 AS3033 £16.95

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

Piace pck-up col on the phone Ine Of near phone earp ece
and hear both sdes of the comersation 3055KT £10.95
AS3055 £19.95

® 1 WATT FM TRANSMITTER Easy lo construct Delivers a
cnsp clear signal Two-stage creutt Kit includes merophone
and requires a smple open dipole aenal 8-30VDC PCB
42x45mm 1009KT £14.95

@ 4 WATT FM TRANSMITTER Comprises three RF
stages and an audo preamplifier stage Piezoelectrc
microphone supphed O you can use a separale pream:
plfier circun Antenna can be an open dipole or Ground
Plane. Ideal project for those who wish to ge! started in
the fascinating world of FM broadcasting and want a
good basic circunl to expenment with 12-18V0C PCB
44x146mm 1028KT. £23.95

@ 15 WATT FMTRANSMITTER (PRE-ASSEMBLED &
TESTED) Four transistor based stages with Philips BLY
88 1n final stage 15 Watts RF power on the ar 88-
108MHz Accepls open dipole Ground Plane, 5/8, J, or
YAGI configuration antennas 12-18V0OC PCB
70x220mm SWS meter needed for ahgnment 1021KT

£69.95
@ SIMILARTO ABOVE BUT 25W Output. 1031KT £79.95

® STABILISED POWER SUPPLY 3-30V/2.5A
ideal for hobbyist & professional laboratory. Very
rehable & versatile design at an extremely reason-
able price. Short circuit protection. Variable DC
voltages {3-30V) Rated output 25 Amps Large
heatsink supplied You just supply a 24VAC/3A
transformer PCB 55x112mm Mains operation
1007KT £17.50. Custom Designed Box 2007

® STABILISED POWER SUPPLY 2-30V/SA As kit
1007 above but rated at 5Amp. Requires a
24VAC/5A transformer 1096KT £29.95. Custom
Designed Box 2096 £34.95

® MOTORBIKE ALARM Uses a rehiable vibration
sensor {adjustable sensitivity) to detect movement
of the bike to trigger the alarm & switch the output
relay to which a siren, bikes horn, indicators or
other warning device can be altached Auto-reset.
6-12vDC PCB 57x64mm 1011KT £11.95 Box
£5.95

@® CAR ALARM SYSTEM Protect your car from
theft Features vibration sensor, courtesy/boot light
voltage drop sensor and bonnet/boot earth switch
sensor. Entry/exit delays, auto-reset and adjustable
alarm duration 6-12VDC PCB 47mm x 55mm
1019KT £11.95 Box £6.50

® PIEZO SCREAMER 110dB of ear piercing
notse Fits in box with 2 x 35mm piezo elements
built into their own resonant cavity Use as an
alarm siren or just for fun' 6-9VDC 3015KT £9.95
® COMBINATION LOCK Versatiie electronic lock
comprising main circuil & separate keypad for
remote opening of lock Relay supphed. 3029KT
£9.95

@ ULTRASONIC MOVEMENT DETECTOR Crystal
locked detector frequency for stability & reliabrity. PCB
75x40mm houses all components. 4-7m range
Adjustable sensitivity Output will dnve external
relay/circuts 9VDC 3049KT £12.95

PIR DETECTOR MODULE 3-fead assembled unit
just 25x35mm as used in commercial burglar alarm
syslems 3076KT £8.95

@ INFRARED SECURITY BEAM When the invisi-
ble IR beam 1s broken a relay 1s tnpped that can be
used to sound a bell or alarm. 25 metre range
Mains rated relays provided 12VDC operation
3130KT £11.95

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

® PC ORIVEN POCKET SAMPLER/DATA LOG-
GER Analogue voltage sampler records voltages
up to 2V or 20V over periods from mili-seconds to
months Can also be used as a simple digital
scope to examine audio & other signals up to
about 5KHz Sofiware & D-shell case provided
3112KT £19.95

@ 20 MHz FUNCTION GENERATOR Square, tn-
angular and sine waveform up to 20MHz over 3
ranges using 'coarse’ and 'fine’ frequency adjust-
ment controls. Adjustabie output from 0-2V p-p A
TTL output 1s also provided for connection to a
frequency meter. Uses MAX038 IC Plastic case
with printed front/rear panels & ali components
provided 7-12VAC. 3101KT £54.95

BARUVII

tions, and y C

ONLY £17.95 (phone for bulk discounts).

30-in-ONE
Electronic Projects Lab

Great introduction to electronics. Ideal for the budding elec-
tronics expert! Butld a radio, burglar alarm, water detector,
morse code practice circut, simpie computer circults, and
much more! NO soldering, toois or previous electronics
knowledge required. Circutts can be bullt and unassembled
repeatedly. Comprehensive 68-page manual with explana-
i . Suitable for age
10+ Excellent for schools Requires 2 x AA battenes

Secure Online Ordering Facilities
Fuli Kit Listing, Descriptions & Photos
Kit Documentation & Sof

ware Downloads

E

e
E
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The science lab in a PC
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Experiments ideas for DrD:AQ
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External sensors

The DrDAQ is a low cost data logger from Pico Technology. lv Very low cost
It is supplied ready to use with all cables, software and |¢/ Built in sensors for light, sound (level and
example science experiments. waveforms) and temperature
DrDAQ represents a breakthrough in data logging. Simply v Use DrDAQ to capture fast signals (eg
) . - sound waveforms)
plug DrDAQ into any Windows PC, run the supplied software .
and you are ready to collect and display data. DrDAQ draws v Outputs for control experiments
its power from the parallel port, so no batteries or power v Supplied with both PicoScope
supplies are required. (oscilloscope) and PicoLog (data logging)
software

Transform your PC.... Into an -
oscilloscope, spectrum analyser
and multimeter...

The Pico Technology range of PC based oscilloscopes offer performance
only previously available on the most expensive "benchtop' scopes. By
intergrating several instruments in:o one unit, they are both flexible and cost |: !
effective. e

ted

1

Technology Lim

Connection to a PC gives these virtual instruments the edge over traditional
oscilloscopes: the ability to print and save waveforms is just one example.

Units are supplied with PicoScope for Windows which is powerful, yet simple = *° >
to use, with comprehensive on line help. . .
Applications

Features ¥ Video

¥ A fraction of the cost of comparable benchtop scopes ¥ Automotive

¥ Oscilloscope and data logging software supplied ¥ Audio

V Prices from £69 (excl VAT) V¥ Electronics design

V¥ Up to 100 MS/s sampling, 50 MHz spectrum analyser V¥ Fault finding 4,

¥ Education "»

| Tel: 01480 396395, Fax: 01480 396296, E:mail: post@picotech.com, Web: www.drdaq.com
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Howlott Packard 3458A - Dighal
3488A -~ HP - 1B Switch Control Unit (various Plug-ins avelleble)...www...£860
:uou Dual Channel Dynamic Signal Analyser £3780

Level Meter. £800
3711Am1u/sn B/37938 - Link Analy £1800
3746A - Se £500
3778A - PCM Terminal Tost Se £1000
STTON/3TTOC - Primary Mux Analy from £400

8 CAVANS WAY, iy : fr
y 3788A - Jliter £1280
379000 - Signalling Test Set (No. 7 and ISDN) £4250
BINLEY INDUSTRIAL ot e
4192A - LF d Y £6800
EST ATE 4262A - Digital LCR Meter £960
] 4342A - °Q" Meter. £600
438A or B Power Meter (with B481A/8484A) from £400
COVE NTRY cv3 2sF 436A and 437B ~ Power Meter and Sensor. snssssssssssssssaseess TTOM £900
48484 - (TIMS) Pal M/Set. £1000
Tel: 01203 650702 sl ; £
53384  Ereguancy Counter 100M ]
- Freq ounter 1
[ " Fax: 01203 650773 B3144 - (NEW) 100MHz | Wersal Counter £250
= - Universal Counter
4 8338A -~ 200MHz High Per Y Counter. £600
MOb“e' 0860 400683 mm Microw quency Counter (SO0OMHz-18GHz) Opts 1+3. muoo
(Premises situated close to Eastern-by-pass in Coventry with easy BT "':‘"’“"""’ e
access to M1, M6, M40, M45 and M69) Hewlett d 5386A - Counter - 1GHz - (HP18) with OPTS 001 005.....£780
d 8033A - Power Supply 20V £780
d 8253A - Power Supply 20V - 3A Twin, £200
d 6288A - Power Supply 40V - 1-5A Twin, £200
OSCILLOSCOPES
HEWLETT PACKARD 6261B
Beckman 9020 - 20MHz - Dual Channel. £1 Power Supply 20V - 50A £350 Discount for Quantities
P 180A/180C/ Mi-:" from gg
181 62648 - £300
1740A, 17414, 1744A Dual Channel from £300 2008~ bower Subply .(‘%-zgv (il 220
841000 (GHzIDIp £1260 62718 - Power Supply 60V £226
B54200A - 50 MHz £800 $624A - Quad Power Supply. £2000
BA20TAL Dighizing 21480 86324 - Power Supply (20V - 5A) £800
845128 - 300MHz - 1GS/s 4-Channel 06524 - 20V - 25A System PS.U. £780
Packard 84501A ~ 100MHz — 4-Channel 21 7476A - 6 Pen Plottey -5 €250
Hitach V182F) /VIB3F from £108 7850A - 6 Pen Plotter, €380
Hitachl VOBOF - 60MHz Dual Channel £200 778D - Coax Dual Coupler. £600
Hikmchi V11004  100MIt2 4-Channe! £600 8018A - SOMHZ Pulse L: £500
Intron 2020 - 20MH2 Digital Storage (NEW) B168A - 50MHz Signal Source. £1280
Iwatsu “6110 - 20MHz from £128 S180A - D." £1800
Meguro - MSO 1270A - 20 MHz Digital ge (NEW) £450 81824 - Iy £1800
Lecroy 8304 AM - 200MHz - 100 Ms/s 4-Channel. £3000 Packard 83508 - Swu plug—n opth gorng
Lecroy 9450A - 300MHz/400 M'/' D.S.0. 2-Channel £2280 838844 - Wave SOurco Module 26-5 to 40GHz.. i, £3800
Phifips PM 2085 - 50MHz Dual Ti £4580 Wave Source Modul H £4250
Ph m;/;ummmm1mmw £125 B408A - Voc( or £380
8620C - Sweep Oscillator Mainfr, from £250
Philips PM 3208A - Dual Channel £1500 6408 _ Signa) Generator (512MKz+ 1024M from £850
Phitips PM 3338 - 50MHz/20 Ms/s D.S.0. 2-Channel. £960 86424 - Signal (001 to High £6800
Tolctronix 486 - 50MHz Dual Channel £200 B8656A - SIgnll Generator (990:’":)_. . £850
484/488 - Analogue ~from £300 98588 - Sy £1450
Toictronix 466/4688 - 100MHz Dual Channel. from £300 8657A - Signal G.mmor (1oomx-1oaom £1900
‘“ D.S.0. £500 88600 - 8 Signal Generator (10kH. £3250
— 4-Channol. £998 8780A - SI 9
Tokironts A78/ATBA - 200MHz/250MHz Dual Channe! from £400 BT88A - Scalat Network £1800
o - 780 6767A - Scalar y £2250
Tektronix 2211 - Digital saong- 50MHz £800 80014 - £1000
Tektronix 2213 - Hz Dual £350 18 - b £2000
Tektronix 2218 - GOMNz Dual Yr-u £378 $903E - Distortion £1600
Tektronix 2220 - 60MHz Dual Channel D.S.0. £960 - b (Mint). £1600
Tektronix 2221 ~ 60MHz Digital ston?o 2-Channel. £980 8920A - R/F Comms Test Set £2800
Tektronks) 2228 S0MHz|Dusl|Channg £380 98228/G/H - Radio Comms Test Sets (G.S.M.) from £8000
e ﬂ L NG Freed 80884 - Cellular Radilo Inter £1000
Toktrontx 2440 - 300MHz/500 Ms/s D, 5.0, 2-Channel, 2800 L R ron Conertas €50 i
Toktronkx "“ O e sl DM £300  Krohn-Hite 40244 - Oscllfator £250
Tektronb: 24768 - 400MMx _ +_Chennel 28500  jronnHite 8200 - Sweep, runc =
8403 ~ 60MHz - 2 or 4-Channel. from £180 Leader LDM-170 - Moter. £350
. oy from s Leader 3216~ Signal G G.n.mor (100kHz—140kHz) AM/FM/CW with bullt-in FM
- tereo mod £998
7904 - S00MHz. from £400 :
Marconl 10668 - Dtmulﬂploxor and Frame Ali nm.m Monl(or (new).. — £POA
Trio C8-1022 - 20MHz - Duel Channel €125 marconi 2019 - 80kHz-1040MHz Synthesised Signal G £780
Other scopes svaliable too gm:A-uaomz-manum ynthesised Ignal Gonorl(or £1000
Marcon 2111 - new). £POA
SPECIAL OFFER Marcond 2188 - 1-5GHY Programn (new) £POA
HITAGHI V212 - 20MHz DUAL TRACE. £160 m n Meter. £1780
HITACH} V222 ~ 20MHz DUAL TRACE + ALTERNATE MAGNIFY. £180 23374 - Automnlc Distortion Meter. £150
w 2610 - True RMS £700
Marconl 2871 - Dlu Comms by £500
Marconl 2088 - Radio Comms Test Set £2000
SPECTRUM ERS wﬂmﬂ 8310 - Swo.o ?n.;::‘o.rr-:mr‘lnn:mablo - new (2-20GHZ) e .....___._......Mmmm
Power Meter & Sensor. from £050
And 1-7GHz £1968 Marconi 863 - A/F Power Meter. £280
Anrt JOMI £1908 [.] £400
Anrd = (10H2-30MH2) £3800+£3008 (G.P.LB.). £800
Anritsu GHz - (Illn'\ £4500 E£1500
Anritsu MST10F - 100llNz-2.’lGNx Spectrum Y £5800 Patte E350
£880 50MHz Pulse £528
king Gen+100MHz Oscill £1000 (NEW) £350
21GH2) £200
500 1280 Counter. £700
z. £2250 GSM Radlo Comms Test Set EPOA
Y slg. y £5780 y Signal 520M from £400
~-50k H: £000 - Signal £450
3582A - 0-02Hz-25-6kHz (Dual Cl Racal 9301A - True RMS R/F £300
3888A - 20HZ-40MH. £4000 Racal A (new ver 278
88608 - (0-01 to 22GHz), £4250 Racal Dana 9303 - R/F Level Meter & Head. £650
SB046A - ‘S’ Parameter Test Sot. £2600 Racal Dana 9917 - UHF Meter S £178
S783A - from £3000 Rohde & Schwarz LFM2 - 60MHz Group Delsy Sweep £950
87538 - Network Y from £4500 tohde & Schwarz CMTA 84 - GSM Radio Comms Y £6008
1FR 7780 - 10kHz-1GHz. £2000 Schafiner N8G 203A - Line Voitage Varlation £780
Meguro MSA 4801 - 1 Hz (AS NEW), £780 NSG 222A - interference £700
mm“12-1-1GNz LA NEW). £1000 NSG 223 - £700
Rohde & Schwarz - SWOB Y 0-1-1 £1500 2720 - Counter. £400
Takeds Riken 4132 - 1 OGNx Spoclrum £2100 4031 - 1GHz Radlo Comms Test Set £4008
TLIS with (4] 5-606'\! with mixer: £2000 st 4040 - Radio Comms Test Set £1908
Tektronix 408P - 100H2-1-86GHz pr £4500 T060/7085/7075 - Multi £350
Tektronix 408P - 1kHz-1-6GHz Spec rum ty £4250 w Research D$ 340 - 15MHz Synthesisod Function (NEW) end Arbitrary 1200
Systron Donner 8030 - Microweve Frequency Counter (26-50!11) £1998
MISCELLANEOUS Tektronix AMBO03+ TMEO1 + ::Irom?robo Amplif £908
;mll m 1: +: 4-1'!!03 Clllbr-'m :::-f
Adret 740A - 100kHz-1120MHz Synthesised Signal Gener £800 oitrontx 577 — Curve Tracer.
Anitsu MQ 36014 Signal Generetor 0-1-1040M " £1260 }M Y L°'l S £500
Anritsu ME 4828 DF/ £2800 ‘sktronix 141A - PAL Test Signal £280
Ansitsy MG 8488 Signal 0-05-1( £780 Tektronix AAB001 & TMB00S - Programmable Distortion Anatyser.. £1905
Boonton 92C R/F Mk 198 Tektronix TMB003+AFQ 8101 - Arbitrary Function Generator £1800
Boonton 93A True RMS £198 Tektronix - Plug-ins - many avallable such as SC504, swsna, $G502,
Dranetz 628 ~ AC/DC - Multifunct y £500 PGS&O‘.‘FGP y FGsoa,br' 501, TR503+many mo m
EIP 331 - Frequency Counter 16GH £450 “' "m"' 9614 - ang"maflb ‘“ £850
EIP 545 - Frequency Counter 16G £1230 ol 9‘ rator CPOA
€IP 578 - Frequency Counter 18GH £1450 wllhllll Sclentific - 2724 Programmable Resistance Standard
E..k SMPS - Power supplysoov-:w wnnd.l : [« m Error/Jltter Tost Se t&lg
e P o ower Siomel danora RGeSy €125 Wandel & Goltermann uua: Tost Point § £1500
Famelt AP 30250A Power Supply V- £1780 T e e ) Fed
PF_G et P:'v;:r £ Wavetsk 1728 ~ broqummlblo Signal Source (0-0001Hz-13MHz) £POA
Fluke 8100A - Calibr 1980
GN ELM! EPR31 PCM Signalling £2000 Wavetek 184 - Sweep Generator - 5M £280
Guiliine 9182 - T12 Battory Standard Cell e o ;‘;-lnr,;‘ﬁ'g"-;g;;_-gggr‘ Bt
Howlott 1ml'°:‘¢ c- F‘in-d(v‘v:l’m 16510A/1651A/161530A/16531A Wiltron 66208 - Programmable Sweep Generator (3-86GHz-8-5GHz) £650
- Loglk y from £2000 Wiitron 6747-20 - Swept Frequency Synthesiser (10MH2~20GHz) CI950
331A - Distortion ty £300 3885 - ysing £POA
3344 - Distortion Analy £300
3328A - 21MHz Sy £900
3338A - Sy Signal 200H2-61MHz). £2780
3336C - Sy Signel 10Hz-21MH2) £800
Heowlett Packard 3458A - 6': Digit M ( £500
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SQUIRES
MODEL & CRAFT TOOLS

Fluorescent Bench Magnifier.
- With 22W circular daylight simulation tube.
- 5" dia. glass lens, x1.75 magnification.
- Spring balanced arms for universal positioning.
- Multi-angle table clamp.
- Robust metal construction.
Code LA100 - Price £49.95 Post Free to UK addresses.

Post, Telephone or Fax your orders to:-

e Squires, 100 London Road, Bognor Regis, mu—m—

Mn@ West Sussex, PO21 IDD VISA
Tel 01243 842424 ‘
Fax 01243 842525

Shop Now Open

o e 1o

Get your magazine “instantly” anywhere
in the world — buy from the web.

TAKE A LOOK, A FREE
ISSUE IS AVAILABLE

A one year subscription (12 issues) costs just $9.99(US)

ELECTRONICS SURPLUS CLEARANCE SALE

SCOOP PURCHASE:

FLUKE HAND HELD DIGITAL MULTIMETER, MODEL 8024B
Cancelled export order 750V AC/DC 2 amp AC/DC Resistance 20Megohm plus
Siemens range. Also measures temperature —20°C to +1265°C. Temp. probe
not included. Calibrated for K-type thermocouple. Peak hold facility. Supplied
brand new and boxed but with original purchasing organisation’s small identify-
ing mark on case. Test leads and handbook included.

Offered at a fraction of original price: £47.50, p&p £6.50

THE ELECTRONICS SURPLUS TRADER - This is a listing of new first class com-
ponents and electronic items at below trade prices. Includes manufacturers' surplus
and overstocks. Also obsolete semiconductors, valves and high voltage caps and

| components. Send two first class stamps for large catalogue.

(Dept E) CHEVET SUPPLIES LTD

157 Dickson Road, BLACKPOOL FY1 2EU

- Tel: (01253) 751858. Fax: (01253) 302979
Mast E-mail: chevet@globalnet.co.uk Telephone Orders Accepted w
d Callers welcome Tues, Thurs. Fri and Sat. ——

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 28B 2SC 2SD 2P 28] 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 IRF J KA
KIA L LA LB LC LD LF LM 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 S1 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
ZTS + many others

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

PLASTIC BOXES
&
ENCLOSURES

Contact us for your free catalogue

AR VISA Connect S.L.M. (Model) Engineers Ltd
B = T (o] || o s
Prestbury ebsite: www.slm.uk.com
5 3 Cheltenham Telephone 01242 525488
Cricklewood Electronics Ltd GL52 5JQ Fax 01242226288
40-42 Cricklewood Broadway London NW2 3ET
Tel: 0181 452 0161 Fax: 0181 208 1441
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EE217 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST Visa
m Tel 01283 565435 Fax 546932 s
http://www.magenta2000.co.uk n

E-mail: sales@magenta2000.co.uk
ELECTRONICS LTD All Prices include V.A.T. ADD £3.00 PER ORDER P&P. £6.99 next day

MAIL ORDER ONLY e CALLERS BY APPOINTMENT
EPE MICROCONTROLLER | PIC PIPE DESCALER EPE

P.. TREASURE HUNTER ® SIMPLE TO BUILD e SWEPT
TEACH-IN

The latest MAGENTA DESIGN - highly | e HIGH POWER OUTPUT  FREQUENCY
the incoming water supply with ~ X T mE
variable frequency electromagnetic DISCALER
signals. May reduce scale formation, —_—

timing functions and advanced pulse | An affordable circuit which sweeps
separation techniques.
® High stability

drift cancelling
® Easy to build

stable & sensitive — with 1.C. control of all e AUDIO & VISUAL MONITORING
dissolve existing scale and improve

& use lathering ability by altering the way .
 No ground salts in the water behave. Full set of top quality NEW
effect, works Kit includes case, P.C.B., coupling components for this "educa-
in seawater coil and all components. tional series. All parts as

High coil current ensures maximum specified by EPE. Kit includes
effect. L.E.D. monitor breadboar , wire, croc clips,
KIT 868 ....... £22.95 POWER UNIT......£3.99 |pins and all components for

Berfaad experiments, as listed in
® DeteCts golq,
S o MICRO PEsT introduction to Part 1.

non-ferrous SC A R E R *Batteries and tools not included.

tal
i metals QOur latest design — The ultimate TEACH-IN 2000 -

o E 'ncnent quartz controlled ) scarer for the garden. Uses

microcontroller pulse generation. special microchip to give random KIT 879 £44_95
® Full kit with headphones & all delay and pulse time. Easy to

hardware build reliable circuit. Keeps pets/ MULTIMETER £14.45
KIT 847 £63.95 pests away from newly sown areas,

""""" ° ?Iay agreas.4etc. uses power source
rom 9 to 24 volts, G,
e RANDOM PULSES SPACEWRITER %,
PORTABLE ULTRASON'C ¢ HIGH POWER cvn inng‘vativa gnl?\ eXCi:int?\ pmiect.d %;g:.
PEsT SCARER o DUAL OPTION Wave the ward IroLgh e o o e ™
A powerful 23kHz ultrasound generator in a KIT 867 to hold any message up to 16 digits long. ﬁg‘
compact hand-held case. MOSFET outputdrives  TMT OO0 eneneeevreeneensnrenceonne. . _(;olmgs pgélgadﬁd with “MEI:IR;('X:;AQASI". Kit 2’;
a special sealed transducer with intense pulses includes , all components & tube plus S
via a special tuned transformer, Sweeping KIT+SLAVEUNIT........ccoivveinnns £32.50 i;\(SlIr:AIftlon;g message loading. c16 99‘?(;*
frequency output is designed to give maximum  ya M IMIAATAD 20020 o INTB49........... R
output without any special setting up. WI N DICATOR ) ) 8
KIT 842 £292 56 A novel wind speed indicator with LED readout. Kit comes
""""""""""" : complete with sensor cups, and weatherproof sensing head. 12V EPROM ERASER

Mains power unit £5.99 extra.

A safe low cost eraser for up to 4 EPROMS at a

1 CEBREAKER KIT856.........00000veeeivnncncsnns £28.00 l1|r2n‘7 in Iesls ;ggg zg)mlljnu;gs. (')peratels ;rorn ab'l
supply (400mA). Used extensively for mobile
0000000000 v TENS UNIT % Bl
nw?tt,1 allj%wed. Safety interlock prevents contact
PIC REAL TIME IN-CIRCUIT DUAL OUTPUT TENS UNIT setoi™ KIT790............ £29.90

EMULATOR — SEE PAGE 669 As featured in March ‘97 issue. ( 4 spare j -

lectrodes
Magenta have prepared a FULL KIT for this. \° /" SUPER BAT
excelient new project. All components, PCB, \&'50/

DC Motor/Gearboxes hardware and electrodes are included. DETECTOR

Our Popular and Versatile DC Designed for simple assembly and testing and

motor/Gearbox sets. 5 providing high level dual output drive. 1 WATT O/P, BUILT IN
e e e KIT 866. . Full kit including four electrodes £32.90  SPEAKER, COMPACT CASE

Buggies etc. 1.5V to 4.5V N
Multi ratio gearbox 20kHz-140kHz

gives wide range of speeds. 1000V & _5730\/ INSULATION NEW DESIGN WITH 40kHz MIC.

LARGE TYPE - MGL £6.95 A new circuit using a
SMALL - MGS - £4.77 TESTER full-bridge’ audio

amplifier i.c., internal (
i speaker, and )
Superb new design. Regulated headphone/tape socket. \,

Stepping Motors output, efficient circuit. Dual-scale 15 5iest sensitive
meter, compact case. Reads up 10 transducer, and ‘double
200 Megohms. balanced mixer’ give a
Kit includes wound coil, cut-out stable, high perfor-

case, meter scale, PCB & ALL Mmance superheterodyne design.

“

MD38...Mini 48 step...£8.65 N '

MD35...Std 48 step...£9.99 > ||

MD200...200 step...£12.99 components. KIT861........... £24.99
MD24...Large 200 step...£22.95 KIT848............ £32.95 ALSO AVAILABLE Built & Tested. . . £39.99
MOSFET Mkil VARIABLE BENCH EPE LLISASONIC EESTOeR =
= . Keep pets/pests away from newly

POWER SUPPLY O 25V 2 5A PROJ ECT sown areas, fruit, vegetable and m
E%ss%dw?: 0:"' MSfe%ettler%g at;:?t flower beds, chiidren's play areas, ¢

K At J patios etc. This project produces R
now with  switching _pre- PICS intense pulses of ultrasound which .8
egulator for much higher effi- deter visiting animals. ‘0
ciency. Panel meters indicate Programmed PICs for g animals. ]

Volts and Amps. Fully variable
down to zero. Toroidal mains

! ~ e KIT INCLUDES ALL
sl o COMPONENTS, PCB & CASE

transformer. ~ Kit  includes 16C84/18FB4/16C71 | o EFFICIENT 100V e UP TO 4 METRES
punched and printed case and Al £5.90 each TRANSDUCER OUTPUT RANGE

all parts. As leatured in April PIC16F877 now in stock | ¢ COMPLETELY INAUDIBLE e LOW CURRENT

1?94 iEI:‘nE.n'?n essential piece £10 inc.VAT & postage | 1O HUMANS DRAIN

e Kit No.845 ........ £64.95 | (some projects are copyright) | KKIT 812 . . v v vvvvvvesenuanennnnnnnnns £15.00
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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

EPE PIC Tutorial

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

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

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

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

PIC 16C84 DISPLAY DRIVER
Kit 860 £19.99

Power Supply £3.99

FULL PROGRAM SOURCE
CODE SUPPLIED — DEVELOP
YOULR OWN APPLICATION!

INCLUDES 1-PIC16F84 WITH

DEMO PROGRAM SOFTWARE

DISK, PCB, INSTRUCTIONS

AND 16-CHARACTER 2-LINE
LCD DISPLAY

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

o WITH PROGRAMMED 16F84 AND DISK WITH

SOURCE CODE IN MPASM
& ZERO VOLT SWITCHING
MULTIPLE CHASE PATTERNS
® OPTO ISOLATED
5 AMP QUTPUTS
® 12 KEYPAD CONTROL
e SPEED/DIMMING POT.

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

e HARD-FIRED TRIACS
Kit 855 £39.95 LOTS OF OTHER APPLICATIONS
PIC TOOLKIT V1

o PROGRAMS PIC16C84 and 16F84 ¢ ACCEPTS TASM AND MPASM CODE
Full kit includes PIC16F84 chip, top quality p.c.p. printed with component
layout, turned-pin PIC socket, all components and software*

‘Needs QBASIC or QUICKBASIC

KIT 871 ... £13.99 Buitardtested £21.99

Ph izz B ALL PARTS FOR SERIES INCLUDING PCBs,
y PROGRAMMED CHIP, CD-ROM AND DISPLAYS

MAIN BOARD - FULL KIT£131.95 BUILT.............. £149.95
O PORT KIT..ooovo.. £16.99 BUILT............ £24.99
L.CDeoeeee e, £12.49 poweR surprLY £3.99

8-BIT SWITCH/LATCH..... £7.95 INT. MODULE. £10.45

6800

DEVELOPMENT AND

KIT 621

TRAINING KIT
& NEW PCB DESIGN £9995
¢ 8MHz 68000 16-BIT BUS ¢ ON BOARD
© MANUAL AND SOFTWARE 5V REGULATOR
® 2 SERIAL PORTS ¢ PSU £6.99

® PIT AND I/O PORT OPTIONS o~
® 12C PORT OPTIONS \

Mini-Lab & Micro Lab
Electronics Teach-In 7

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

All parts are supplied

by Magenta.

Teach-In 7 is £3.95 from us
or EPE

Full Mini Lab Kit - £119.95 —
Power supply extra — £22.55
Full Micro Lab Kit — £155.95
Built Micro Lab — £189.95

e SERIAL LEAD £3.99

Tel: 01283 565435 Fax: 01283 546932
Everyday Practical Electronics, September 2000

board programmer
PIC TUTOR BOARD KIT

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

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

PIC TOOLKIT V2

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

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

o INCLUDES SOFTWARE AND PIC CHIP

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

SUPER PIC PROGRAMMER

o READS PROGRAMS AND VERIFIES

® PIC16C6X, 7X, AND 8X

® USES ANY PC PARALLEL PORT

e USES STANDARD MICROCHIP e HEX FILES

¢ OPTIONAL DISASSEMBLER SOFTWARE (EXTRA)

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

e SEND FOR DETAILED | Kit 862 £29.99
INFORMATION - A

SUPERB PRODUCT AT | Power Supply £3.99

AN UNBEATABLE LOW DISASSEMBLER

PRICE. SOFTWARE £1175

PIC STEPPING MOTOR DRIVER
INCLUDES PCB Kit 863 £18.99

PIC16F84 WITH
Do rONARGRaM. | FULL SOURCE CODE SUPPLIED
" | ALSO USE FOR DRIVING OTHER

POWER DEVICES e.g. SOLENOIDS

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.

8-CHANNEL DATA LOGGER |

As featured in Aug./Sept. ‘99 EPE Ful kit with Magenta
redesigned PCB ~ LCD iits 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

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

E-mail: sales @magenta2000.co.uk
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092000 ‘°' RF Connectors Push Switche. Boxes & Cases Opto Electronics
, -t Many more sizes available  LEDS  Ful details on Web site
b= y - z 3mm White 900mc £2.13
=3 -2 4 " “mog 3mm Red Led £0.07
-1 [ . 3mm Green led £0.09
w2 BNC Plug 500 Solder £0.99 Minlature Round X o 3mm Yelow Led £0.09
ug rimp b m x 10mm T 2 mm Oronge Le 3
£0 BNCPlug 300 Crimp £0.68 250mA 125V 28 x 10 P 3mm O led €010
a 8NC Plug 750 Solder £0.95 7mm @ Mounting Hole - 3mm Blue 40mcd £0.78
SF INCflo7saCump 048 o Laleing Push to M el e " PIB890 mm Blos 100med  £096
$5S dOCKe R acl . X mm . mm ue mc .
2o e Tm gy, BRGCLAE gwEmueage, H
.U uq - rim, . ellow N x x mm . mm !e mc !
Station Road, Cullerceats, |35 11 1 i i LT
u Q Solder g it k x 98 x 45mm d mm Tri-Colour 3
Tyne & Wear, NE30 4PQ J INCPIL3 750 Crimp £1716 Non Lotching Push 1o Breck 150 % 100 x0mm  £2.77 Smm Red Led £0.07
fen - BED ) au—— (‘ C - UHF Plug 5mm Cable £0.63 Black PTB £0.24 150 x 80 x S0mm £2.72 5mm Green Led £0.08
. i .“ PRZETI & HF Plug T1mm Cable£0.75 Standard Square_ Diocast Aluminium 5mm Yelow Led £0.01
P el Crdit cords Acree 26 ot et o Q) B gy mmomgely 21
SoLOo - assis Skt- Rn b 4 > X x 2omm 5 mm Blue 6Umc b
8 ) Extensive range of RF con- 1A 250V 112 x 62 x 31mm £4.18 5mm Blue 80mcd £0.78
P et e hil ordars. Cre ek Tposisl| 8@ neciors instodk, inc FME, 39 x MM L. 120x 65 0mm  £4/6] 5mm Blue 100mcd  £0.78
orders poyoble 1o ESR Electronic Components. | ¥ SMA, Mini UHF & N Type.  12mm @& Moun‘hng Hole 150 x 80 x 50mm £6.30 5mm Blue 450med = £1.12
Terminals JAS Non Latching Push to Make 121 x 95 x 61mm £7.06 5mm Blue 1000med  £1.12
P Ty Tramtan £542 s R P 5090 Blastlc comtud wreel 1oB, Smm Gracn Fiatking £037
a ransistion 5 "r g lastic coated steel to mm reen Tlashin s
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16 Way Transistion £0.48 "0 4 Biack Green, White PTM £0.60 152 x 114 x 44mm £4.19 5mm Bi-Colour Led = £0.15
ay Transistion £0. d ‘. atching -push On pus! X x Slmm d mm Tri-Colour Le s
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H 03" y oh N ugs - dolder k4 q - re able 11 : g
}2 F:: B tg% 58'” 50 Way Transistion £0.84 Amm Plugs RS ‘3g White £0.65 Ribbon Cabie 8.3" Eeg E.Ec'h&ade gggg
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20PnDILO2"  £028 Seolder Bucket % 047 SPST30x 11 x22mm €058 Per 50g (202) Reel R §P:°_Egaplg: L
g DG Plug 0.71D 2.350D £0.47 d pto-Coup
24 Pin DIL 0.6 €035 9 Way Male Plu £0.24 BC P2 13D 3 037 Wuminate 500g reels available &N137 Opto-Coupler £0.90
Z8PNDILOG  £03 9 Way Female Sockel 024 BE Plud 171D 400D £0.4s Labi iy fushontogs o\ 14SWG Enamelled  £097 éN138 Obio-Coupler £084
40 Pin DIL 0.6 £0.64 15 Way Male Plug £0.36 DC Plug 1.7ID 4.750D £0.47 DpsT 30;‘25mm AmberEl.40 18 SWG Enomelied  £0.97 &N139 Opto-Coupler £0.90
ZIF Sockets 15 Way Female Socket£0.39 D€ Plug 2.11D 5.00D £0.25 ; E -3% CNY17-10-Coupler £0.38
nversel JIE DIL Sockets 13 Way HD. Plug ~ £048 3¢ piug 2.51D 5.00D £0.24 D721 30x2omm Greentl.40 20 oW Enamelied 2037 ENY17.2 O-Coupler £0.32
VRIS HR Buauosele B BCHSLBIND B aaten, Has ol O Sngsocihy g
.3-0.6" H ¢ i mm £0. ountin E d . - o-Coupler ’
P war030s 580 23 Way Female Sockel£0.50 DE Line Sockel 3.5mm £0.48 14 24veic DEDT 5v €138 25 2w Enamelled  £1.14 18074 Boto-Caupler £1.02
10 Way 03.06” €893 22 Way Male Ply .36 DC Chassis Skt 2.1mm £0.40 1A 24Vdc DPDT 12V £2.00 3 62 13Q-74 Opto-Coupler £1.41
y A 20 SWG £1.24 ¥
Transistor Sockets  IDC Rlbhon Mounting . Nc Moins 6A350Vas I 110V SPoT (v f038 2 SWCE £125 MSEIRAT Shletracts )
amn a ® F O-11r1ac .
10184 Bose Sockel £0.24 9 Way Male Plug 9 * ©  SATIOVIPDT 6V £077 3¢ 3WG Enomelled €127 MinilDR " £0.34
e o soan 13 TR AUNEN G Hhisomid f oz b
able Sockets g A 3
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+ C! 5 23 Y
10 Way Siroight  £0.23 Audlo Connectors CATISYIATSOV %EBOES%?&? avé;,:ANFf? 220 | aall] Te2ch-in 2000 & EPE
ay Straight - — ; ) Patch Box M- SALElectron L x Projects
16 Way Sraight €036 S PST 8 x 13mm £0.65 Ani-Stafic Wrist Strap £4.76 | L
20 Way Stroight ~ £0.41 SPDT 8 x 13mm £0.04 RS232 Surge Profector £5.43 i
worSiaigh 053 ZINTIORER  £a12 BT o® xlim 080 Maine Syrde rotectorg 11 99 | o2 Lo 408" & P ook Prica £33.87
JaWoy dtroight - £068  5'5mm Chassis Socket €020 3PDT c/g Biased 1 waykl 04 Leads & Cobleg. 39 Teach-in 2000 Camponents Pack{1)
50 Way Stroight  £1.03 3.2mm Mono Plug  ~ £0.24 DPDT 12x 13mm_ £0.72 Nemia 12102 Pack Price £16.82
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26 Way 90 £0.82 o7 ;\"/\m ereo Chossis V.22 10A 250V Push on terminols
[ i 4" Mono Plug £€0.34 12mm @ Mounting Hol 1. i A
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n iz Stereo Plug 2040 SeoT c/oft 16 Somm £1:43 10m 80 riner feod €908 | £ 42034
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eaders %" Stereo Chassis Skt £0.38 DPDT c/off 21 x 30mm €1.68 5m [EEE1284 Printer L £8.13
weurmix Speokon Plug £2.81 10m IEEE1284 Printer £16.13
Phono Series slide Switchos Serial Prinfer 25M-9F £4.88
- Serial Printer 25M-25F £4.38
. », Null Modem Leads
10 Way Straight £0.41 ’ - 9F le - 9 F le £4.38
14 Way Stroight £0.45 Red Line Plu £0.20 q'}g 2 EmO el - 25eFma eI e
16 Woy Straighi €051  Block Line Plug £090 Miniature e
20 Way Straight ~ £0.35  Yellow Line Plug £0.20 300mA 125V S 9g95F e &y
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a0 ooy Jlraignt - £0.85 gfdk"ﬂ'e %C i' 0 EOIQO DPDT 7 x 23mm £0.18  25Male fo 9Femole £4.08 | A vorioble sgeed, high torque tool for all those small
50 WOY traight 8927 v °”C 'L".e ‘s’c ﬁ £0.20 Standard 25Male 1o 25Female £3.78 | DIY, hobby & electronic jobs. 8000 - 21000 rpm, 230V
IOWGY traight 0746 V\?h'OWL'meS OE et 0750 1A 125V . PC Link Leads 90W fan cooled motor. Unigue DIN size body, fits all
L W° A iR dna‘me' osc ek' 243 5.5 x_12mm Mounting Hole  Interlink 25M to 25M £3.88 | standord drill stands & attachments on the market. Sur)-
16 Way 90 £054  Block Chassis Sockel £0.70 3pRT 12%3omm = " £023 Patchlead = B e Fo e ek i B R ccmssrion
o . - x mm « .Zmm! . Fuli range o tnicra’ rills ccessories
20 Way 90 £039  Gold Ploled Plug Red £0.86 00 /% 128 JiMalelozancle B0 oo ocked, o A
28 Way %2 £0B1  Gold Plated Plug Blacks0.6¢ Rotary Switches internal Leads Model MX1 Order Code 270-390 List price £59.99 inc.
20 Woy 90 I M st ote & Floppy Cable A/8  £2.70
50 Way £141 L ) . Hard Disk 2<DE  &183 Technical books & CD ROMs
DIL Headers e — i Power 5%.2 x 5% 150 [Dato Table & Equivalent chorts from ECA.
. - Power 5%4.2 x 3% £1.88 |Characteristics, pin outs, equivalents & selector
oy 3 Pin Line Piu £1.46 Power 5%.3Y% 5% £1'88 |tobles for semiconductors are avoilable as
. 3 Pin Line Socket £1.71 150mA 250V Networking *® Ipaper books or on CD ROM. Demo version
3 Pin Chassis Plu £1.50 Make before Break 22mm @ fistid of the CD ROMs & full detoils of the complete
! ! 9.8 Mounting Hol BNC T Piece FMF £1.71 f ;
14 Way DIL £0.51 ’3\jP|n' %h'c}sswp?oc et Sgg 1-P2|'e“ 9 WOU" ng °£8 g4 BNC Coupler F £0.81 |ronge are avoilable from our web site.
b eutrik Line Plu d ay g i . e —
JewarBIL - £053 Neurik Lne Socker  £199 2Pole oy’ £0.84 SAGGERI CINE 1058 Full details of UK, Evropean or World-
40 Way DIL £137 Neutrk ChassisBlug £2.13 2 Pole 3 Woy 5984 Thinnet Cable perm  £0.38 wide Order Information on our web site.

Tel: 0191 2514363 Fax: 0191 2522296 Email: sales@esr.co.uk  hitp: //www.esr.co.uk
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HARD WORK

You cannot please all of the people all of the time!

I keep a close eye on all the p.c.b. orders that come into the office, so I can
quickly see which projects are the most popular. Over a period of time — and I've
been doing this job for over 22 years now — I have built up a feeling for what will
be popular, but sometimes you wonder if you are going down the wrong road. This
morning I received a letter from a reader asking if we could include some simple
projects, “a lot of the projects are of an advanced nature”, he said, “*perhaps just a
few beginners pages and projects.”

But, I thought, we have been publishing Teach-In 2000 for the last eleven
months and our Starter Projects since the June *99 issue, altogether about 10 or
more pages in each issue dedicated to beginners. Now we have the Top Tenner
series of projects, each of which can be built for around £10. All in all, I believe
we cater for the beginner as well as more experienced constructors, but do tell me
if I've got it wrong.

The interesting thing is that it is rarely these simple projects that are the most
popular; top of the popularity list last year — by a country mile — was PIC Toolkit
Mk2 from the May ’99 issue.

NEW DATES

Please note that from next month our publishing date is changing. The October
issue will be published on Thursday, September 7 and subsequent issues will be
published on the second Thursday in the month. This is for production reasons to
fit in with other work in our typesetiing and production departments. I should also
inform you that the cover price will increase to £2.75 next month — the first rise
since May 1997. If you take out a subscription, the actual price you pay is under
£2.30 per issue (UK) and that includes delivery to your door — the equivalent of
two free issues each year! See below for subscription prices.

AVAILABILITY
Copies of EPE are available on subscription
anywhere in the world (see right), from al' UK

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

W”n Il

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £27.50. Overseas: £33.50 stan-
dard air service, £51 express airmail. Cheques or
bank drafts (in £ sterling only) payable to Everyday
Practical Electronics and sent to EPE Sub. Dept.,
Allen House, East Borough, Wimborne, Dorset
BH21 1PF. Tel: 01202 881749, Fax: 01202 841692.
E-mail: subs@epemag.wimborne.co.uk. Also via
the Web at: http://www.epemag.wimborne.co.uk.
Subscriptions start with the next available issue. We
accept MasterCard or Visa. (For past issues see the
Back Issues page.)

BINDERS

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

Payment in £ sterling only please. Visa and
MasterCard accepted, minimum credit card
order £5. Send, fax or phone your card number
and card expiry date with your name, address
etc. Or order on our secure server via our web
site. Overseas customers ~ your credit card will
be charged by the card provider in your local
currency at the existing exchange rate.
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Editorial: Wimborne (01202) 881749

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

Advertisement Copy Controller:
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READERS’ ENQUIRIES

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

COMPONENT SUPPLIES

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

ADVERTISEMENTS

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

The Publishers regret that under no circum-
stances will the magazine accept liability for
non-receipt of goods ordered, or for late
delivery, or for faults in manufacture. Legal
remedies are available in respect of some of
these circumstances, and readers who have
complaints should first address them to the
advertiser.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

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

STEEPLECHASE

GAME

OWEN BISHOP

Il

Project 2 =

This short collection of projects, some useful, some instructive and some amusing, can be
made for around the ten pounds mark. The estimated cost does not include an enclosure, for
many of them work just as well as an open board.

All of the projects are built on stripboard, and have been designed to fit on to boards of stan-
dard dimensions. All of the projects are battery-powered, so are safe to build. In a few cases in
which, by its nature, the project is to be run for long periods, power may be provided by an
inexpensive mains adaptor. Again, the cost of such a unit is not included because most spares
boxes contain a few of these, possibly pensioned off from obsolete electronic gadgets.

T FIRST glance, this is a very simple
A game. There is a row of seven led.s
across the top edge of the circuit
board. all of them red except for the one on
the right. which is green. A timer drives a
counter that turns on the L.e.d.s one at a time,
starting from the left, in order.
The travelling display represents a horse

differs from an ordinary binary
divider/counter because only one output is
high at a time. The counter is incremented
as the input from the timer IC1 rises from
logic low (0V) to logic high (+6V). The
output that is currently high goes low and
the next output in order goes high.

There are seven le.d.s driven by the

counter so they each go high n turn, pro-
ducing the travelling display referred to
earlier. There is a gap of three counts
between “runs’ because there are no
l.e.d.s for stages 7, 8 and 9.

The aim of the player is to press the
pushbutton switch (S1) while the seventh
l.e.d. is lit, but more about that later.

approaching a jump, which is the green
l.e.d. If the player presses the white button
(switch S1) at the exact moment when the o
green le.d. is lit, this counts as perfect tim-
ing and a “clear jump™ is scored. There is
an eighth l.e.d. close to the white button to
indicate when this happens. However,
there is no time to gloat over a successful
jump because the horse is already pound-
ing toward the next fence.

The travelling display repeats regularly.
with only short pauses between.

Now comes the catch! Although this is a
digital game. which one might expect to
run as regularly as clockwork (a digital
clock, we suppose). there is an element of
uncertainty that taxes the skill of the play-
er. Like most horses, the steeplechaser
may accelerate or hang back as it
approaches and takes the jump. The player
must take this into account if the horse is
not to jump too soon or too late, and fall at
the fence.

This game can be played by one person
just for fun, but also makes a game for two
or more opponents. You can make your A
own rules about this but, as a suggestion, a 08 P
player may attempt ten jumps in succes- Lg:ﬁb , 14—z| IC4b me TR1 M [clEan

\ . : . 14 3 4011 ¢ [JumP
ston, and count the number of clear jumps 2 9 47
scored. The turn then passes to the next
contestant until all have played.

The winner is the player with the high-
est score out of ten. A tie results in a jump
off. Players take jumps alternately and
drop out if they do not achieve a clear
jump.

HOW IT WORKS

Referring to the Steeplechase Game
circuit diagram in Fig.1, IC2 is a decade
counter that has I-of-10 outputs. This
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Fig.1. Complete circuit diagram for the Steeplechase Game.
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The counter could be driven by a single
7555 timer integrated circuit (i.c.) but this
circuit uses the 7556 dual timer instead,
shown as IC]. The counter is driven by the
timer on the right of IC1, call it Timer 2.

From the values allotted to the compo-
nents (R3, R4, VR2 and C2), we can cal-
culate that the clock runs at a frequency of
between 7Hz and 14Hz, depending on the
setting of preset VR2. This allows the
players to adjust the skill level of the
game.

These frequencies are modified by the
action of the other timer in IC1 (Timer 1).
The values of R1, R2, VR1 and C1 show
that the frequency of this clock can range
between 0-74Hz and 0-37Hz.

CONTROLLING TIME

To understand how one timer can influ-
ence another we need to look more close-
ly at the connections. In Fig.l there is a
connection between the positive plate of
capacitor Cl and pin.11 of ICI. Pin 11 is
the control voltage (CV) input of Timer 2.

In the more familiar single 7555 timer,
the control voltage input is at pin 5, and we
normally ignore it. Either we connect a
low-value capacitor between it and the OV
line, or we simply leave it unconnected. In
this circuit, it is doing something useful

just for a change.
Vo:
(PIN 14)
R

(PIN11)

THRESHOLD
(PIN 12)

OV (PIN T}

Fig.2. Part of the internal circuit of the
timer.

Part of the internal circuit of the 7556
timer is shown in Fig.2. This is the part
that is concerned with detecting when the
voltage across the timing capacitor has
reached two-thirds of the supply voltage
(Vcce, or +VE). The resistor chain has three
equal value resistors and, since they are all
manufactured on the same chip, these are
very closely matched. This explains why
the timer i.c. has such good accuracy.

A comparator detects when the
threshold voltage (the voltage across the
capacitor) has risen to be exactly equal to
two-thirds of the supply. At this point, the
comparator changes state and resets the
timer. Its output goes low.

The circuit in Fig.2 shows why it is
unnecessary to connect anything to the
control voltage input when using the timer
in the normal way. In the absence of any
connection, that point on the resistor chain
sits at two-thirds of Vcc.

However, if an external voltage is con-
nected to the resistar chain through the
control voltage input, it is possible to pull
the voltage at that point higher or lower
than two-thirds of supply. The comparator

- e e

Lol ol ol o B ol o 3 O S ¥

Steeplechase prototype circuit board.

will then reset the timer when the capaci-
tor charge reaches a voltage other than
two-thirds of the supply voltage. It resets
earlier or later than usual.

If the timer is running as an astable. as
in this circuit, the effect is to alter its
frequency.

In this circuit, the source of the control
voltage is the voltage across the capacitor
of Timer 1. This is a sawtooth waveform.
frequency around 0)-6Hz, ramping up from
one-third of the 6V supply (2V) to two-
thirds of the supply (4V) as the capacitor
charges, and falling sharply back to one-
third of the supply in each cycle as the
capacilor is discharged.

This, is a good example of frequency
modulation. The counter is being driven
by a square-wave oscillator at around
10Hz, which is frequency modulated by a
0-6Hz sawtooth. The depth of modulation
is fairly high, producing a noticeable effect
on the frequency applied to the counter. In
terms of the horse, its rate of approach to
the fence is tantalizingly erratic. It is not
actually unpredictable, but a player needs
to get the feel of the timing to be success-
ful in jumping the fence.

JUMP CIRCUIT

The *“clear jump” l.e.d. (D8} is
switched by transistor TR1, which is fed
from the output of a set-reset flip-flop.
This is built from two NAND gates,
1C4b and IC4c, and is triggered by a low
input pulse at pin 9, supplied by NAND
gate IC4a. It is reset by a low pulse to
the other input, pin 6, produced by
pressing Reset switch S2.

The flip-flop can be set only if both
inputs of IC4a are high at exactly the same
time, one supplied by counter IC2 from
output Q6. the other generated by the
player through IC3b. With the clock run-
ning at (say) 10Hz, each output of 1C2 is
high tor 0-05s. The player has to produce a
trigger pulse to occur within that period
when only output Q6 is high.
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World Radio Histo

Resistors
R1 100k See
R2 47k 3 dind
R3, R7, R8 10k (3 off)
ra,r10 2200 (2 of) TALK
R5 330Q2 page
R6 1k
R 4k7
All 0-25W 5% carbon film or better.
Potentiometers
VR1 100k min. preset, horiz.
VR2 4k7 min, preset, horiz.
Capacitors
C1,C2 10u radial elect. 10V
(2 off)
C3 10u axial elect. 10V
C4 10n polyester

Semiconductors

D1to D6, 5mm l.ed., red
D8 (7 off)

D7 5mm l.e.d., green

IC1 7556 CMOS dual timer

IC2 74HC4017 CMOS
decade counter

IC3 4001 CMOS quad
2-input NOR gate

IC4 4011 CMOS quad
2-input NAND gate

TR1 BC548 npn transistor

Miscellaneous
81, 82 min. push-to-make
switch (2 off, black,
white)
Stripboard, 29 strips x 39 holes; 6V
battery and connector elip; 1Tmm termi-

nal pins (2 off); 14-pin d..!. socket (3 off),
16-pin d.i.l. socket; connecting wire;

solder, etc.
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The trigger pulse is generated by the
two NOR gates [C3a and IC3b, connected
to produce a high output pulse on a falling
edge occurring at input pin 2. In other
words, the pulse is generated when the
player releases pushbutton switch S1.
Note that it is not possible for the player to
cheat by pressing and holding the switch
while the horse canters up to the fence.

The pulse is generated when the switch
is first released. It lasts a little less than
one time constant, or 10us, as determined
by the time constant set by R6 and C4. If
the switch is released an instant too soon,
the pulse is finished before the Q6 output
from IC2 goes high. Thus, it is essential to
release the switch within the 0-05s that the
output is high.

The circuit should be powered by a 6V
battery (do not use any other supply
voltage).

CONSTRUCTION

The Steeplechase Game is constructed
on a piece of stripboard, 39 holes wide
by 29 holes (strips) down. The layout
details are shown in Fig.3. Dual-in-line
(d.i.l.) sockets should be used for all
i.c.s. Note that some resistors are
mounted vertically.

There are a lot of wire links on the
board, preferably use sleeving on them to
prevent accidental short circuits between
them. Note that two links have one end
beneath VR1 and VR2. Ensure that the
i.c.s.. l.e.d.s and electrolytic capacitors are
inserted the correct way round. Also
ensure that all the required track cuts are
made in the correct positions.

Begin construction with IC3 and 1C4.
Note that only two of the four gates of IC3
are used, and only three of the four gates
of IC4. In the layout shown, the inputs to
unused gates are connected to OV or +6V.
When assembling this part of the circuit,
solder in the lead connecting 1C4 to IC2.
This is the wire link from N21 to S21 in
Fig.3. Solder the end at S21 but leave the
other end free.

To test this section of the circuit, con-
nect the free end of the link to OV.
Pressing S1 should have no effect, l.e.d.
D8 remaining unlit. Then connect the wire
link to +6V. Now, pressing S| should
cause D8 to light, and then pressing S2
turns it off.

If this part does not work correctly,
check all the connecting wires and also
check that the copper strips have been cut
at the correct points.

Next install the socket for IC2, l.e.d.s D1
to D7 and resistor RS, but do not put IC2 in
its socket yet. Check the wiring by connect-
ing the terminal pin at F1 to +6V. Take a
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Fig.3. Steeplechase Game stripboard component layout and details of breaks
required in the underside copper tracks. Note the wire links under the two presets

(VR1, VR2).

flying lead connected to OV and touch it
against the individual pin sockets in the
socket for IC2. The l.e.d.s should come on
one at a time as the appropriate pin is
grounded (see Fig.l to check which l.e.d.
should light.)

Finally, assemble the timing circuits
based on IC1. Again, check very carefully

that you have cut the copper strips at the
correct points. Insert IC1 and IC2.

When the circuit is complete, test the
effects of altering the setting of VR and
VR2. The overall speed of the horse is
controlled by VR2. The amount by which
its speed varies is controlled by VRI.

May the best horse win! O

New Guinea which costs £10.50 each).
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= KEEP YOUR ISSUES SAFE ~ RING US NOW!

This ring binder uses a special system to allow the issues to be easily removea and re-inserted without any damage. A
nylon strip slips over each issue and this passes over the four rings in the binder. thus holding the magazine in place.
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A roundup of the latest Everyday
News from the world of

electronics

CAN E-MAILS CARRY VIRUSES?

Following on from recent headline-hitting virus attacks, Barry Fox
asks an all-important question.

Now that most people and companies
(except some PR folk!) are waking up
to the risks of sending binary files as E-
mail attachments, the question most com-
monly asked is — can a virus hide inside an
E-mail sent as plain ASCII text, or in the
rich text format that wordprocessors like
Word provide as a save option.

Graham Cluley of anti-virus company
Sophos has tried to clear the air for us. At
the same time he makes positive sugges-
tions and warnings.

Text and RTF Safe

Plain ASCII text is 100 per cent safe; but
if someone sends an HTML Web page
written in plain text, ard the PC uses an
Internet Browser to view it, this could let
Active X (the Microsoft system which
allows programs to run inside Web pages)
release a hidden virus.

This can happen if the file is deliber-
ately re-named. The original version of
Microsoft Outlook allowed this to hap-
pen automatically. it saw HTML and
took over to display it as a Web page.
Viruses Bubble Boy and Cakworm work
this way. A free software patch for
Outlook can be downloaded from the
Microsoft site to prevent this. But the PC
owner must be literate and be able to
handle download upgrades.

In its present form Outlook does nct
automatically opert attachments. “That’s
why any system of active E-mail would be
horrendous”, says Cluley.

RTF in native form is safe too, because 1t
is plain text with a little fancy formatting.
It does not support macros. But there is
now a sneaky new virus, called Cap, which
waits until you try and save a Word docu-
ment as RTF, silently iritrudes to save it as
a virus-infected Word file, and sticks the
letters RTF at the end so that it looks safe
to open. Because Windows treats a Word
file as a Word file, whatever the letters on
the end, the virus springs to life when the
file opens.

Advice to Microsoft

Cluley says Microsoft should change
Windows so that it checks the file exten-
sion against the embedded file identifier,
and only open a file if’ the extension and
identifier match. Currently Windows
ignores file extensions and relies on the
embedded identifier. “If they don’t match”
says Cluley “this should tell Windows
there is something wrong”’.

Cluley says Windows should alse stop
hiding file extensions which helps viras
writers get away with double extensions,
like File.jpg.exe.

Windows should aiso give the option to
disable all Macros, in a way that does not
let viruses turn the option back on.

Outlook should by default send only
ASCII - currently it may reply in HTML
if it receives HTML..

Cluley suggests that as a temporary safe-
guard users can remove the Windows
Scripting Host from Windows and disable
Active X. This will stop VBS batch files
running and will probably make no differ-
ence whatsoever to normal operation of
the computer. But the user has to know
how to burrow around inside the Windows
Settings Panel to Add/Remove programs,
and alter the Security Settings inside
Internet Explorer.

The Internet should be getting easier and
safer to use, not more risky and complicated.

The simple solution, says Cluley, is for
Microsoft to sell Windows in a default
state that is safe from viruses, and then let
users to change risky settings if they know
how and dare.

WAP Phone Viruses

Interestingly, Cluley believes that risk of
WAP cellphone viruses has been greatly
over-exaggerated. The Spanish virus
Timofonica connected to a Web site,

which then E-mailed short SMS messages
to random phone numbers. So it only
caused irritation. A side effect of the PC
LoveBug virus was to make a PC send
some of its code to any SMS address in the
Outlook address book. But it could not
spread itself that way because current cell-
phones do not have the processing power
or memory capacity to harbour viruses.
There have been no viruses yet for
Windows Pocket CE and Palm devices,
which do not support Macros.

“Virus writers want to infect the world”,
says Cluley. “They will not waste time
infecting devices that cannot spread infec-
tion”. But this may change as higher speed
mobile devices work hand in hand with PCs.

Terrestrial digital broadcaster On Digital
will soon provide Internet connection via
an add-one module and phone line. Will
this leave digital receivers open to infec-
tion that, for instance, re-flashes their
operating system chips?

“It all depends on the kind of digital sig-
nature they use” says Cluley. “The box
must ignore any update that arrives with-
out the correct digital signature; it could be
PGP or Verisign, with private and public
key. But the general rule is simple — the
more bits the better.”

TOOLS SITE

find and innovative tools”.

FOR SPECIALIST TOOLS

SHESTO Ltd, specialist suppliers of tools and equipment for technicians and crafts-
men, have opened their web-site. They describe it as “an ideal way to locate hard-to-

Over 900 products can be viewed and selected via this “easy to use and navigate”
web site. It also features the latest news on exhibitions and events of interest to model
makers, electronics, hobby and DIY enthusiasts.

Each month special offers will be available at very advantageous prices, as well as
features on interesting new products that have come on the market. The site uses the
latest web security systems so you can order on-line with complete confidence.

The site is at www.shesto.com. Other contacts with Shesto Ltd can be made with
them at Unit 2, Sapcote Trading Centre, 374 High Road, Willesden, London NW10
2DH. Tel: 020 8451 6188. Fax: 020 8451 5450. E-mail: sales @shesto.co.uk.
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YEDA 2000

YONC T,

s AWARD

THE 2000 Young Electronic Designer Awards ceremony took place in London on 6 July.
HRH The Duke of York presented the awards at the Mikennium Dome during a cele-
bration dinner attended by 200 guests including parents, teachers, local dignitaries and
members of the business community.

The Awards, now in their 15th year, recognise the creativity and initiative of young
people using modern technology. They are open to students between the ages of 12 to
25 in secondary schools, colleges anc universities. The competitior challenges young
designers to invent and produce a ncvel electroric device that meets an everyday need.

The overall objective is for contestants to have fun putting their ideas into practice and
in so doing to discover the exciting opportunities which a career in the electronics,
communications and IT industries can offer.

Awards were made in three categories, The Duke of York's Award for the most imag-
inative concept, a prize for the most commercially viable project and the |IEE Award to
the best new entrant to YEDA. There were also three special prizes, one each for the
Senior, Intermediate and Junior categcries.

The Duke of York's Award went to Martin Rosinski (pictured abave) of Ponteland
Community High School, Ponteland, Newcastle upon Tyne. Martin, 15 years old, invent-
ed Smartlink, the world's smallest data logger developed for stress measurement in dif-
ficult industrial applicaticns where existing systems cannot be used. His efforts were
rewarded with a magnificent crystal trophy, which he can keep for a year, a special cer-
tificate signed by the Duke, £1000 and an IBM Thirkpad, courtesy cf IBM.

Information on the other award winners, and details of the annual Awards scheme,
can be obtained from The YEDA Trust, 60 Lower Street, Pulborough, W. Sussex RH20

2BW. Tel: 01798 875559. Fax: 01798 873550. E-mail: yeda @cix.co.uk.

PICO CATALOGUE

PICO Technology's latest catalogue has
been received. Renowned for the excel-
lence and variety of their PC-based Test
and Measurement equipment, Pico’s cata-
logue is well worth obtaining if you are
looking to upgrade your workshop
facilities.

The PC-based equipment ranges include
oscilloscopes, spectrum analysers and
meters, data acquisition, temperature and
humidity, environment monitoring, and
signal conditioning. A range of related
accessories is offered as well.

Pico, of course, will also be well knawn
to you for their kind sponsorship of our
Ingenuity Unlimited pages. To find out
how you too could be a winner of a Pico
PC-based scope, see this month’s /U
pages.

This latest catalogue includes three new
product ranges, a high resolution version
of the ADC-11, an EnviroMon logger with
rechargeable battery pack and a vast
memory. and the DrDAQ data logger with
built in sensors for light, sound and
temperature.
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For more product information contact
Pico Technology Ltd.. Dept EPE, The Mill
House, Cambridge Street, St Neots PE19
1QB. Tel: 01480 396395. Fax: 01480
396296. E-mail: post@picotech.com.
Web: www.picotech.com.

Mobiles and Masts

THE National Radiological Protection
Board (NRPB) has published a report on
exposure to radio waves near to mobile
phone base stations (a matter which is fre-
quently in the news and the subject of pub-
lic controversy).

The NRPB made measurements at mast
sites in the vicinity of where people lived,
worked or had frequent access. In all cases
the total exposures were a small fraction of
national and international guidelines.
Typical average exposures were 0-002 per
cent of the guidelines. The measurements
were frequently comparable to those from
TV, FM radio and other transmitters.
See web sites www.nrpb.org.uk and
www.iegmp.org.uk.

Oldham RAE

Course

OLDHAM Amateur Radio Club tell us
that they will be starting a new RAE
course, beginning on 17 September 2000,
The course runs until May 2001, ready for
the examination. Enrolment commences
on 12 September at 8pm at the Moorside
Conservative Club, Ripponden Road,
Moorside, Oldham.

The Club is a registered City & Guilds
Examination Centre, able to host the RAE
and Novice exams, and welcomes external
candidates.

For more details contact the Oldham
Amateur Radio Club, 196 Middleton
Road, Hopwood, Heywood OLI0 2LH.
Alternatively, telephone/fax the Club
Secretary, Mike Crossley (MICVL), on
01706 367454. Mention EPE when
responding.

Organ Society

NEWISH readers of EPE who do not yet
know that the Electronic Organ
Constructors Society exists and would like
to become involved in such a society, are
invited to contact Peter Cox, the EOCS
Membership Secretary, 10 Victoria Street,
Reading, Berks RGl 4NQ for more
details. Tel: 0118 957 3865.

The Society has been in existence for sev-
eral decades, holding periodic meetings in
the London, South Essex and South Coast
regions, although anyone from any part of
the world can join. The Electronic Organ
Magazine is the quarterly journal of the
EOCS and includes articles from members
(and others). The latest issue has recently
been received at EPE HQ, and as usual cov-
ers a diverse range of subjects including con-
structional features, letters, details of Society
meetings and other pertinent matters.

It is interesting to note that an EOCS
web site is being constructed (but not yet
accessible) and one of its features will be a
discussion forum of the type provided by
ourselves. News about the EOCS site
progress can be accessed through EOCS
member Martin Bates’ site, www.bate-
suk.freeserve.co.uk. Martin says to “then
click on the supermarket trolley, then the
Wersi logo™.

Summery

Greenweld!

“SUMMER'’S here at last”. proclaims
Greenweld’s Summer 2000 catalogue. Well,
maybe as the named seasons go, but weath-
er-wise — what do you think? Anyway, irre-
spective of meteorology (but Greenweld say
that at least they are “full of sunshine’),
here’s a summery of what’s in their cat:

Tools galore, multimeters (one under a
tenner), new hot melt guns and Antex sol-
dering irons, photographic films and
equipment, electronic components includ-
ing digital i.c.s, audio/visual gear, motors,
project and computer books, and more
(including “‘surplus™)!

To get your copy of this 32-page bumper
value cat, contact Greenweld Ltd (Dept
EPE), PO Box 144, Hoddesdon EN11 0ZG.
Tel: 01277 811042. Fax: 01277 812419.
E-mail: service @ greenweld.co.uk.
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Get More in a Flash

Discover the power and flexibility of an 8-bit
PICmicro® RISC MCU with FLASH. The possibilities
are endless! When you incorporate self-programming
and two-wire In-Circuit Serial Programming™ over the
entire voltage range, without external components.
PICmicros feature an operating voltage from 2V, 10-bit
A/D converter with up to 8 channels, RS-485 type
USART, up to 256 bytes high-endurance EEPROM data

memory and up to 5 MIPS performance. For added
flexibility, the PICmicro MCU Migratable Memory™
path gives you socket compatible OTP, ROM and
FLASH MCUs... and a design without limits. Add
world-class development tools and technical support
and you’ve got the most complete 8-bit RISC MCU
solution with FLASH.
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READOUT

John Becker addresses some
of the general points readers
have ralsed. Have you anything
interesting to say?

Drop us a iine!

WIN A DIGITAL
MULTIMETER

A 3/, 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.

BETTER BIN-DEC CONVERSION

Dear EPE,

I see you have been using your old binary to
decimal routine again, this time in PI/C-Gen
(July *00). 1 hate it, please accept mine. It is neat
and fast and 24-bit but easily modified to 16 or
32-bit. Execution time is constant and so can be
used where timing is critical. 1 hope that some
readers will make use of it, I do like to see good
programming techniques.

1 got the idea from the way some processors
execute a decimal adjust instruction in hard-
ware, so did a bit of simple arithmetic and some
lateral thinking. The version I sent you is my
generic one, no real need for the subroutines
unless they are called from elsewhere. In the 16-
bit version 1 expanded the two inner loops, the
resulting code is hardly any bigger, executes
faster, uses only one loop counter and does not
use the FSR. Great for the smaller PICs.

Peter Hemsley, via the Net

To go back in time for a moment, in my PIC-
Agoras bike computer (April '97, and which I
still use), numerous calls to multiplication and
division routines were required. The PIC16x84,
as used in that design, does not have division or
multiplication commands (nor does the
PICI6F87x fumily) and I wrote special routines
for these functions.

Being short of program space, the binary-to-
decimal conversion was performed by the same
division routine. Since then, a modified
“library " version has been used in all my PIC
programs needing it for bin-dec conversion to
suit l.c.d. readout.

I tried Peter’s bin-dec routine and was
impressed, it works beautifully. Thank you Peter.
This is the listing:

BINDEC: CALL CLRDIG
MOVLW 24
MOVWF COUNTER1
GOTO SHIFT1
MOVLW DIGIT!
MOVWF FSR
MOVLW 7
MOVWF COUNTER?2
MOVLW 3

ADIBCD:

% LETTER OF THE MONTH >

ADILOOP: ADDWF INDFF
BTFSS INDF;3
SUBWF INDFEF
INCF FSR,F

DECFSZ COUNTERZ,F
GOTO ADILOOP
CALL SLCNT
MOVLW DIGITI
MOVWF FSR
MOVLW 8

MOVWF COUNTER2
SLDLOOP:

RLF INDFF

BTFSC INDF4

BSF STATUS,C

BCF INDF.4

INCF FSRF

DECFSZ COUNTER2.F
GOTO SLDLOOP
DECFSZ COUNTERI,F
GOTO ADIBCD
RETURN

RLF COUNTO,F

RLF COUNT1,F

RLF COUNT2.F
RETURN

CLRF DIGITI

CLRF DIGIT2

CLRF DIGIT3

CLRF DIGIT4

CLRF DIGITS

CLRF DIGIT6

CLRF DIGIT7

CLRF DIGIT8
RETURN

SHIFT1:
SLDEC:

SLCNT:

CLRDIG:

Peter’s routine will have its first EPE outing
with my forthcoming PIC Monitored Power
Supply (Nov or Dec '00), in which Peter’s
“remmed" comments will also be listed.

Note that on entry, variables COUNTO-2
already hold the number to be decimalised
and the answer goes into variables DIGITI-8.
When outputting the conversion data to an
Lcd., the decimal values held in the eight
DIGIT variables must be I0Red with decimal
48 1o convert them to ASCII. In my Power
Supply software an additional routine blanks
leading zeros as appropriate.

SPAM!

Dear EPE,

I hesitate to suggest that Alan Winstanley
could ever stand correction, but possibly not for
long enough. 1 have always understood that
SPAM (see Network July "00) is a contraction of
SPiced hAM. 1 was told this in the forties, and
have heard it repeated over the years.

In the early seventies I was given some tins of
Chinese made pork luncheon meat by a friend
who had done some work for a Chinese super-
market. The taste took me straight back to the
original Spam, and it did the same for him.

Michael Elphick. via the Net

Alan dropped below warp speed for half a mo
and replied:
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As things turn out, you are indeed correct. 1
eventually found a manutacturer’s reference to
the product, which originally started life as
Hormel's Spiced Ham. Production started in
1937. Apparently a competition was held with
customers to find a new name, and the winner
was Spam. Thanks for pointing out the
mistake.

Alan Winstanley

I too recall Spam gracing my childhood plate,
wsually fried in barter. Half a memory also tells
me there was a TV program some moons ago
which featured a conglomerate of Spam addicts
who had formed a club to celebrate its virtues!
And who can forget the infamous Monty Python
sketch?

XLR SOLDERING

Dear EPE,

1 work for Doyle Technology Consultants in
Redmond, Washington. USA and I'm putting
together a training manual for our new empioy-
ces on connector soldering techniques and would
like any information you could send my way on
where 1 could find clear photos or drawings of
soldering techniques on XLR and RCA and TRS
connectors.

Bradley J. Luther, via the Net

The query was sent to our On-line Editor,
Alan, who replied:

I really don't know of anywhere at the
moment. This is similar to something ['ve been
asked for in the past and is something 1 could
maybe attempt to photograph in the future.

Techs often develop their own technique so
I'm not sure there is a totally right way of sol-
dering connectors. I need to do some rescarch in
this respect to get a consensus.

However, 1 anticipated photographing the sol-
dering of D-type connects etc. using a reflow
soldering technique. (Also. jack plugs,
RCA/phono plugs and so on.)

My biggest concern is that my own preferred
way of soldering these items may not be seen as
the preferred way by others, but hopefully there
will be enough common ground to produce a
definitive resource. It would also be handy if
someone like Cannon gave me some expensive
XLRs to play with!

You may be interested to know that 1 have
recently released my first CD-ROM of 200+
colour photos of electronic components which
can be used as an educational/training resource.
The images are royalty-free for printed projects.

More on my home page at http://home
pages.tcp.co.uk/~alanwin.

Alan Winstanley

ICEBREAKER DISPLAY

Dear EPE,

1 recently purchased the kit for Mark Stuart’s
ICEbreaker (Mar "00). It is an excellent way to
get started with PICs. However, the example pro-
gram sent with it to introduce the l.c.d. module
has thrown up a slight problem.

1 have found that the R/W pin on the lc.d.
needs to be held low whilst writing to the mod-
ule otherwise spurious errors occur with the dis-
play, garbage being written to the screen. 1
corrected this by hardwiring the R/W pin to 0V
- obviously it would be better to code it in — and
this corrected the problem.

David Perks, Head of Electronics,
Graveney School, London, via the Net

We forwarded David's query to Mark Stuart,
who replied:

Have you fitted R1? It is a pull-down resistor
for the display R/W line and is shown in Fig.4. It
is underneath the l.c.d. I think it will solve your
problem. It is necessary to pull down this pin —
but unless you need to read from the display
memory there is no need to have it connected to
a port pin.

Mark Stuart
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QBASIC AND MICROSOFT

Dear EPE.,

I would like to say that, in my opinion, (}Basic
is probably the best choice for electronic pro-
jects. Its ease of use, wide availability and back-
ward compatibility, make it my first choice for
most programming problems. It can be run on
very old computers, and I find this very useful
because I use an 80386 for electronic work.

I suggest that while QBasic does what you
want, use it. If some more advanced features are
required, then another language would have to be
used, but this would put projects out of the range
of some readers who do not want to, or cannot
(as is my case) upgrade. Getting new commer-
cial software can cost a lot of money, and ¢an put
development and adaptation of code out ot reach.
If you must change language, at least use one
that is free!

Another point is that in QuickBASIC, not
QBasic, you can compile the files into stand-
alone executables, then if the target people do
not have QBasic, they can run the software any-
way. My point is, we should stick with QBasic
for now, and until such time as we can see what
is going to happen, or not, it is probably the best
language.

It is also worth asking: if Microsoft is bro-
ken up, what will happen about their software?
Will it be continued under other names, or will
just some of it be sold off and Microsoft con-
tinue to exist in a smaller form? Please
enlighten me!

Will we still be able to find a “standarc” oper-
ating system? As well as my MS-DOS system. |
have another 80386 running Linux perfectly hap-
pily. There are many other flavours of UNIX and
Linux, and this could cause compatibility prob-
lems if Microsoft goes under.

Another point about Microsoft software is that
it is becoming too “helpful™. If a new version of
Visual Basic does come about, will it try to for-
mat the screen, or put in bits and pieces the way
it wants, just like Word 2000? | find this the most
annoying feature of Microsoft: it thinks it knows
what you want to do, and then treats you like an
idiot. It defeats its own object. If the idea of it is
to help a new user, which | think it is, it makes
things even more complicated.

I have been reading EPE for four years now,
and have loved every issue. It has been, and still
will be, the best place from which to learn elec-
tronics. Incidentally, I could not find an E-mail
address for Readout, so | sent this letter to
Editorial. Some guide would have been nice {not
meant nastily!).

Ian Liverton (16),
Sidcup, Kent, via the Net

Thank you for contributing to the QB debate.
Regarding Microsoft, it is concerning how its
breakup might affect standardisation. I have wel-
comed what the company appears to have done
to standardise so much in the way of software
Sfunctionality. When [ first began program writing
in the late '70s, there were many systems vying
for acceptance and none that I swapped between
during the next few years were compatible with
each other. Names like Commodore, Apple,
Sinclair, Tangerine, Dragon, Amstrad and so on
come to mind.

I do not know the ins and outs of the legal
arguments or why in this instance the existence
of a large organisation and its alleged monopoly
status should be regarded as contrary to public
interest, yet in other instances it should not. Why
for example, should Cisco Systems be exempt
Sfrom criticism? If I understand their TV ads cor-
rectly they carry the majority of the World’s
Internet traffic — is that not a near-monopalistic
situation?

Like Ian, I too would like enlightenment.
Knowledgeable readers are invited to comment.

On Ian’s final point. Readout does not have a
separate E-mail address, just write ta editori-
al@epemag.wimborne.co.uk. Any correspon-
dence that comes in via E-mail or snail-mail is
considered for Readout suitability.

MORE QBASIC FOUND

Dear EPE,

As requested in Readout pages — this is just to
confirm that 1 have found QBasic on the
Windows 98 second edition CD. I've done a file
compare with the version that came with
Windows 3.1 and they're identical. The trouble is
that it’s in a folder called D:\Tools\oldmsdos.
The oldmsdos bit worries me because I've been
told that DOS disappears entirely with Win2000
so although everybody may have it now, that
may not be true next year (month? week?). Note
that the oldmsdos folder also has the old fc.exe
which I used to compare.

Roger Warrington, via the Net

Thanks Roger, and 10 all others who have
kindly told us that QBasic is on their Windows
95/98 CDs. Would anyone with Win2000 care to
comment on QBasic's availability with that?

APPRECIATION

Dear EPE,

Can I through your Readout column, express
my appreciation of the many contributions made
by Messrs R.A. Penfold and Robert Penfold to
your magazine.

I am a radio man myself, and have built every
set in the three paperbacks that R. A. Penfold
produced from the 1976 edition to the January
1991 edition. | ran out of space to house these
many years ago. Every one of them lacks one
attribute, however, that of frequency readout. I
have tried numerous suggestions for this but
without success.

Can I through your good offices ask that these
two knowledgeable gentlemen produce a program
and simple interface which I can attach to my
radios that will show on my computer (*486 run-
ning Windows 95) screen where 1 am in the spec-
trum up to 30MHz. This would make my day.

Peter McBeath,
Morpeth, Northumberiand

In fact, Robert and R. A. Penfold are one and
the same, although with so many designs, arti-
cles and books to his credit, anyone could be for-
given for wondering how just one person could
be so prolific. My own familiarity with Robert’s
work must date back to at least the early '70s.
Over the years he has taught many electronics
enthusiasts about how 1o get the best out of their
hobby and we greatly respect his abilities and
knowledge.

We are pleased to know that Robert's designs
have inspired you as well, and have passed your
letter to him.

LAPTOP AND TEACH-IN

Dear EPE,

I've been trying to test the paralle] port on my
laptop (Pentium II) running Windows 98 and I
do not get any responses from the parallel port
when testing it with Teach-In 2000's Parallel
Port Data Display/Set routine.

I've built the interface and checked it thor-
oughly and the outputs stay at OV regardless of
what I select from the state shown on the Output
Byte box on the computer screen. I have tried all
three addresses for the printer port all unsuccess-
ful. 1 checked the Readout column on some
issues of EPE to see if anyone had encountered
this problem but could not find any. Any help
would be appreciated.

Alejandro Fubini, via the Net

I suggested to Alejandro that he should read
Panel 9.5 of Teach-In Part 9, July '00, asking
him to let me know the outcome.

He responded:

Thanks for your help, I can now get on with
continuing the Tutorial, which is the best
refresher I've had since completing my electron-
ics engineering degree six years ago. It's amaz-
ing what you forget in that timespan.
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WEB DATA SHEETS

Dear EPE,

Following your information in Readout May
'00, I have in vain tried to access data sheets for
Harris Semiconductors HA12017 and also the
SSM2166P used in your Versarile Mic/Audio
Preamplifier (May '00).

Please advise how 1t is possible to access a site
with data sheets that I can print off as appropri-
ate to the specific chip concerned.

Roger Nightingale, via the Net

Our webmaster Alan received this query, and
gave Roger the following reply:

Links are stored on our Net Work A-Z web
page. which also has a Google search engine.
Entering “Harris Semiconductor’” into the
Google search engine (see Net Work May "00)
brought up  their  address instantly
(www.semi.harris.com). It says that Harris
Semiconductor was taken over by Intersil. You
could try searching www.intersil.com which is
where Harris’s web site will now send you.

Similarly, by typing “Analog Devices"” into
the Google search engine, the URL is immedi-
ately revealed (www.analog.com). Save any
Adobe Acrobat PDF files by right-clicking over
the file name, choose Save Target As . . . and
save to your hard disk. If you haven’t got it, you
then need Adobe Acrobat Reader, which can be
downloaded free from www.adobe.com.

Alan Winstanley

PIC F84 OR C84?

Dear EPE,

Keep up the wonderful work, especially with
PICs. Could you tell me if the code for the Mulri-
channel Transmission System (May/June '00)
will fitYwork on a PIC16C84 rather than the rec-
ommended PICI16F84, as 1 have a tube of
16C84s!

Gareth Evans, via the Net

In this instance the code will function just as
well on either device.

As a reminder to you all, code written for a
PIC16C84 will always work on a PICI6F84.
In many cases the reverse is also true, but not
always. The 'F84 has more registers and EEP-
ROM capacity than the 'C84 which some
authors (including myself) have sometimes
taken advantage of. In such instances, only the
'F84 is suitable. Gareth was quite right to
check with us.

KIND THANKS

Dear EPE,

Thank you for the prompt response and the
accurate diagnosis of the cure for Error Number
76 when running PIC Toolkit Mk2. 1 have now
created the CNASMCNYV directory and my
Toolkit Mk2 is assembling and disassembling
code just fine.

I have been collecting EPE since June 1996
and would like to make use of this opportunity to
thank you all for the many informative articles
which you publish at regular intervals. The
recent Technology Timelines series was great.

A special word of thanks for the free software
that you give away for your PIC and other pro-
jects as well. Some of your competitors could
take a leaf from your book.

Many thanks from darkest Africa.

Graham Jacobsen, Zambia. via the Net

We are glad to be of service! Best wishes from
Historic Wimborne (at least 1000 years old - the
location, not us personally!).

WRITEOUT

If you have something to say which
might interest other readers and is
loosely related to electronics, drop us
a line, or send an e-mail or fax -
addresses on the Editorial page.
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New Technology

SOLATING sections of circuitry can be a

very important function in some applica-
tions. A variety of techniques and compo-
nents can be used to achieve this. Which
one is chosen depends on a variety of fac-
tors, and each technique has its own advan-
tages and disadvantages.

With increasing demands for high speed
data transmission, one of the major
requirements of an isolator is to maintain a
very high speed path. Speeds of many
megabits per second are often required,
and designers of these systems often find
that the isolator limits the performance of
the whole system.

As a result, companies are investigating
new methods of providing cost-effective
isolators. Typically these are integrated cir-
cuit solutions because they are able 1o pro-
vide the required speeds.

Micromagnetic technigues offer better circuit
/solation for high speed data transfer.

/an Poole reports

Micromachined Magnetic
Isolators

Another approach is to use a magnetic
isolator. These are typically based around
transformers and for digital solutions it is
possible to integrate the driver and
receiver circuitry together with the trans-
former onto the same die, making a very
compact solution. The driver encodes the
input signal into a suitable a.c. waveform
that is fed into the transformer. This is
very tightly coupled so that stray effects
are minimised and the resilience to elec-
trostatic and other transient effects is
minimised. The output circuitry then
receives the signal from the transformer
and reconstructs it into the digital wave-
form required at the output.

electronic and mechanical or electro-
mechanical features.

The umlsolation device consists of two
CMOS die assembled into a common
package. Wires then provide the connec-
tions to the coil on the output of the CMOS
circuitry. This coil has a high Q and is fab-
ricated on the top of the receiver die. A
second coil is also fabricated with an insu-
lating oxide layer between it and the first
coil so that inductive coupling between the
two coils enables the signals to be trans-
mitted across the insulating layer. The cir-
cuitry connected to the second coil, again
fabricated using CMOS technology, recon-
stitutes the signal in its original form.

The coil, insulation and circuitry are all
contained within the same monolithic
assembly. The design of the chip is such
that there is sufficient isolation for

operation up to 2500 volts

Opto-isolators have provided
an ideal solution in many
respects and many suitable
devices have been available for
some years. Being based
around an l.e.d. and an optical
detector (photo-detector) very
high levels of isolation can be
obtained. because there is no
feedback from the output to
the input, and the isolation
depends upon the material that
separates the le.d. and the
detector. However, one of the

r.m.s.

The new pmlsolation inte-
grated circuits offer many
advantages to the electronics
designer requiring high-
speed data transmission over
an isolated link. Not only is
it possible to use a single
chip to perform this function,
but the fact that the coils are
tightly coupled means that
there are no cross talk and
interference concerns. This

drawbacks of these systems is
that they may not have a suffi-
ciently high bandwidth.

When a digital “one” is
received by the opto-isolator’s
led.. it emits light. This is
received by the photo-detector that converts
the incoming light into free electrons and
holes, thereby allowing current to flow in the
detector. However. when the l.e.d. is extin-
guished the photo-detector stops converting
the light into electrons but it takes finite time
for the charge to be dissipated. This is
particularly so because the detector is gener-
ally operating into a relatively high imped-
ance circuit and this slows down the rate at
which data can be transferred.

Static Gorruption

A further problem is that photo-detectors
are particularly sensitive to electrostatic
fields. Unfortunately. when driving large
machines. these are often present. Often elec-
trostatic transients appear and these manifest
themselves as additional spikes on the output
of the coupler. The resulting spikes can cor-
rupt the data being transferred. providing an
additional problem for the system designer.
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MEMS devices offer circuit isloation using high speed
magnetic techniques. (llustration courtesy Analogue Devices)

As these magnetic digital isolators are
fabricated using CMOS techniques they
have short propagation delays coupled
with high speeds of operation. In this way
they are able to provide much higher data
rates than their opto equivalents. Currently
these devices are able to provide data rates
of 100Mbps.

A new process called pmIntegration has
recently been announced by Analog
Devices. This represents their latest
approach  to  integrating MEMS
(Microelectromechanical Systems) and
semiconductor technology. It allows
MEMS structures to be built on top of
standard semiconductor wafers. By pro-
viding interconnections between the
MEMS structure and the electronic device
underneath they are able to provide very
high-density circuits that incorporate both

aspect can be developed
to allow several isolator
channels to be incorporated
within the same package,
allowing a large number of
data lines to be coupled. This
provides further size and cost savings
when it is compared to other opto-
coupler implementations.

A further advantage is that because they
do not require l.e.d.s, the magnetic solution
consumes considerably less power. This
can be of considerable importance in some
applications.

Further Developments

The same basic technology has also been
used to provide a solid state relay, the
umRelay, which provides another attrac-
tive option for some applications. Again
cost, size and power consumption are
lower than the mechanical counterparts,
whilst reliability and performance are
claimed to be better.

Further details about these devices can
be found on the Analog Devices website at
www.analog.com/industry/umic/isola-
tiontech.html
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EPE/ETI Tutorial Series

TEACH-IN 2000

Part Eleven - Voltage Regulation,
Integration, Differentiation

Transformers and rectifiers were the
Tutorial in Part 10 last month, introducing

cept of safely obtaining power from the a.c. mains supply
and converting it to a d.c. voltage suitable for use with
electronic circuits. We illustrated the discussion with

examples of the waveforms produced at
of the process, and how capacitors form
of the final conversion to d.c.

subject of the
you to the con-

various stages
an integral part

We now take the subject a step further by discussing how
d.c. voltages can be regulated so that they maintain a
stable level even though the source voltage may
fluctuate. We look, too, at how capacitor values can be
optimised in order modify waveform shapes in this and
other applications. We also describe a simple mains
operated 5V d.c. power supply that you can safely

assemble on your breadboard.

N Part 10 we made the point that the
I voltage of the a.c. mains supply and that

of a transformer’s secondary windings
can vary unpredictably, resulting in unsta-
ble rectified d.c. voltages. You will have
also found that the voltage supplied by your
(nominally) 6V battery has been progres-
sively dropping since you started using it
some months ago (you may even have had
to buy a new one since then).

The answer you must be itch-

become common usage, however, for any
reference diode to be referred to as a Zener
diode.

Commonly encountered circuit diagram
symbols for Zener diodes were shown in
Part 4 Fig.4.4. A symbol is also shown in
the screen display accessible via the Zener
Diode option of the main program menu.
Select and run this option, and also see
Photo 11.1.

® The maximum current that can be
drawn by the load circuit it powers.

@ The maximum current which is per-
mitted to flow through the diode when the
load circuit is drawing least current.

@® A Zener diode requires a minimum
current flow for the reverse voltage break-
down to occur at the correct voltage level.

ing to know is how we ensure that
d.c. supplies do maintain consis-
tent voltage levels.

One answer lies in the use of
Zener diodes, which were men-
tioned in Part 4. Let's examine
them next.

ZENER DIODE

In Part 4 Panel 4.1 it is stated
that all diodes have a maximum
reverse breakdown voltage limit.
In other words you normally only
exceed that limit at the diode’s
peril.

The reverse breakdown volt-
age, however, is not always disas-
trous and there are ways in which
it can be put to good use. Zener
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The first factor depends entirely
on the load circuit (R2), as we
have discussed in previous parts.
The other two factors are normal-
ly quoted in the Zener diode’s data
sheet, but also see later.

ZENER DIODE
CHARACTERISTICS

Unlike ‘“ordinary” diodes,
Zener diodes are used in a circuit
with their cathodes (k) facing the
most positive voltage so that they
only conduct when the supply
voltage is above their stated refer-
ence value.

Zener diodes are commonly
available having reference values
from 2-4V to 75V, although for

54, 264

(or reference) diodes have their
construction modified during
manufacture so that the reverse
current flow commences at a spe-
cific voltage.

Provided that the current flow is limited,
this breakdown voltage can be used as a
reference voltage. As such, a Zener diode
can be used to restrict power supply volt-
ages to a known maximum level.

As an aside, the term Zener really only
applies to certain reference diodes which
exhibit the so-called Zener effect (beyond
our scope to define this here). It has
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Photo 11.1. Interactive demo screen which illustrates volt-
age control using a Zener diode.

Reverse current flow through the Zener
(D1) and to the load circuit (represented
by R2) is normally limited by a ballast
resistor (R1) in series between them and
the power supply (Vin). The ballast resis-
tor is not included in the Zener package,
but needs to be connected as a separate
item and having a value which depends on
three factors:

specialist applications diodes
exist which provide much higher
reference voltages. As with many
other types of component, Zener
voltage values have a tolerance factor,
typically +5%.

The current which a Zener diode can
conduct in its “normal’ (voltage limiting)
direction is not usually quoted as such.
Zeners are normally specified by wattage
values which reflect the amount of power
that the diode can safely dissipate.
Typical values range from 400mW to
20W or more.
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ZENER DIODE PROGRAM

To explore what happens with a typical
Zener diode circuit, you can experiment by
changing various values through the Zener
demo program.

From the left-hand box you can change
the values for R1. R2, D! and the primary
d.c. powering voltage (Vin), using the con-
trol keys stated on screen. The results pro-
duced by the different values you select are
given in the right-hand box.

To use the program in a meaningful way,
set the Vin voltage level available from a
theoretical power supply and the value of
D1 for the fixed (reference) voltage output
required. The Zener values selectable are
those normally available through major
component suppliers, ranging from 2-4V to
10V. Note both voltage values.

With R1 at the minimum value that can
be set (1), i.e. as good as nil resistance,
adjust the value for R2 (the load) until the
right-hand box shows the estimated maxi-
mum current that will flow through it (more
on this presently — choose an arbitrary
value for the moment).

Next increase the value for R1 (ballast
resistor) until the current flow through the
Zener is at or just above 10mA. Make a
note of the value for R1.

Now estimate the minimum current that
is likely to flow through the load circuit.
Adjust the value of R2 until this current is
shown in the Results box. You will see that
the current now estimated to flow through
D1 will have increased.

From the Results box, read off the power
that R1 and D1 are likely to consume when
the load circuit of R2 is drawing the mini-
mum current.

WATTAGE VALUES

As you discovered in Part 1, resistors are
manufactured to handle specific maximum
power values. e.g. 0-25W, 0-5W erc.
Similarly with Zener diodes. whose typi-
cally available power ratings are stated near
the top of the screen. e.g. 400mW, S00mW,
1W, etc. (but other values exist).

In a real life situation. from these avail-
able values you would select wattage val-
ues for Rl and DI so that they can
withstand the power that they are expected
to handle. Choose power handling values
that are well above the maximum at which
the component is likely to be operated. at
least 50%. and preferably more.

Be aware that if the load circuit con-
sumes more current than allowed for by the
resistance value of R1, the Vout value nay
drop below the Zener voltage and inade-
quate stability of the powered circuit may
result.

Note also that the example minimum
current requirement through D1 may be
higher or lower than 10mA in some Zener
diodes — consult their data sheets for the
recommended minimum current flow. Note
that some Zener diodes are specifically
manufactured to have a very low minimum
current requirement.

OTHER VALUES

To establish the same value results with-
out using the demo program, all the calcu-
lations can be done in simple stages using
your knowledge of resistors in series iPart
1) and Ohm’s Law (Part 3). tracing the
steps we have just described.

Finding out likely
minimum and maxi-
mum load currents is
less straightforward.
One way is to calcu-
late them (not always
easy — as we have said
on previous occa-
sions). Another is to
first power the circuit
from a variable power
supply set to the
required  reference
(Zener) voltage and to
measure the currents.

However. it is not
likely that you will nor-
mally need to use
Zeners in circuits that
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Autotransforrers do

‘nut provide mains

draw particularly high
currents, or currents
that fluctuate signifi-
cantly. There are better
components (voltage regulators) to use in
such circumstances.

Zeners are more likely to be used to set a
fixed reference voltage to a low power
circuit rather than to control high power.

The following section offers a midway
option.

AMPLIFIED
ZENER CURRENT

From much of the foregoing, it will be
obvious that using a Zener is not necessar-
ily too easy when the characteristics of the
load circuit may not be fully known for any
instant of time. The choice of ballast resis-
tor and Zener wattage value can be critical
in cases where higher currents are demand-
ed by the load.

There is a simple way of improving the
Zener control, by using a transistor to
amplify the current available through the
Zener’s ballast resistor. and then to power
the load circuit using that amplified
current.

In Part 9 we demonstrated how a transis-
tor could amplify current. That technique is
used in the Zener buffer circuit shown at
the left of Photo 11.2. Remember that the
transistor connection letters of ¢, b and e
are abbreviations for collector, base and
emitter.

The Zener diode is chosen to have a ref-
erence value of 0-7V above the load’s sup-
ply voltage required from the emitter of
transistor TR1. This is to compensate for
the 0-7V (or so. as discussed in Part 9) volt-
age drop between the (silicon) transistor’s
base and emitter.

The current which is required to flow
through resistor R1 now only needs to be a
fraction of that required by the load. In fact.
it is typically chosen to be about the value
of the load current divided by the gain of
the transistor, allowing a bit of margin in
case somewhat greater currents than antici-
pated are drawn by the load. and in case the
gain is not necessarily known precisely
(remember that there is a spread of values
that it can be for any individual transistor).
The minimum Zener current must also be
taken into account.

Naturally, the transistor type (an npn
device) must be chosen so that it can safely
supply the current that is required by the load,
and that it can handle the heat generated (its
wattage value) when that current flows.
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Photo 11.2. The power supply Miscellany screen. Auto-
transformers were described in Part 10.

Noie the use of capacitors C1 and C2 to
smooth any slight fluctuations (caused by
circuit noise. such as minor power line rip-
ple, for example) in the supply to the base,
and the supply taken by the load. Typical
values are | 0OnF for C1 and between about
1¢¢F and 224F for C2.

Other values may be used if circum-
stances require greater smoothing. Be
aware, though. that when power is first
applied. C2 is fully discharged and thus the
transistor initially sees a short circuit
between the voltage on its collector and OV
at its emitter. This short circuit is only brief
while the capacitor charges up to the full
Zener controlled level, but for the first part
of that charging the current might be
greater than the transistor can safely han-
dle. This will especially apply if C2 has a
large value.

If C2 needs a large value, it can be pru-
dent to insert a small value resistor between
the full d.c. positive supply line (Vdc IN)
and the collector, say a value of 109, just
enough to reduce the switch-on current
flow through the transistor. but not so high
as to significantly restrict current being
supplied to the load.

ZENER AND
OP.AMP BUFFER

A similar current buffering technique
can be achieved using any normal op.amp,
such as the LM358. or a type 741 (a single
op.amp as opposed to a dual).

InFig.11.1. the circuit is arranged so that
the Zener regulated voltage is fed into the
non-inverting input of the op.amp. which is
connected in unity gain buffer mode (dis-
cussed in Part 7).

The op.amp thus outputs the same volr-
age as pravided by the Zenes, but with

O +VE

R1

v REF
O outPUT

— V]

Fig.11.1. Zener and op.amp reference
voltage buffer.
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much greater current available, although
usually less than can be provided via a tran-
sistor. There is also the security of knowing
that the op.amp is unlikely to die if too
much current is drawn from it, unlike the
transistor.

VOLTAGE REGULATORS

For situations where voltage regulation
is required for the supply that powers one
or more circuits, rather than just a sub-cir-
cuit, then a volrage regulator should used.

These are devices that contain circuitry
which very accurately regulates their out-
put voltage at a fixed level below the sup-
ply voltage being input to it. Various types
offer output currents typically from about
100mA up to several amps.

Furthermore, within quite broad limits
many types are practically indestructible. If
more power is drawn from them than they
are designed for, they start to overheat,
their internal circuitry senses this and they
shut down! Once they have cooled suffi-
ciently, they start to function again.

Typical fixed voltage regulators you will
come across are, for example, the types
78L05 and 780S. The 78 prefix indicates
that they are positive voltage regulators.
The final two digits (05 in this case) then
indicate that they regulate the output volt-
age at +5V. The 7805 is designed to supply
current up to lA (some manufacturers
allow 1-5A for their 7805). The 78L0S5 can
output up to 100mA.

Negative voltage regulators are also
available, typically prefixed 79 (as opposed
to 78), as with the 79L05 and 7905. These
are the negative equivalents of the 78L05
and 7805, both supplying -5V, again at
100mA and 1A, respectively.

A list of 78/79 series regulators is shown
in the centre of Photo 11.2. Pinouts for the
devices are shown in Fig.11.2.

O T~ 18

2

IDENTITY
XIOKX
ooxx [ SI0E
3 1
|J H “ TOP VIEW

t 2 3
SIDE VIEW
TAB

1.2 3 123

TOP VIEW PIN VIEW
PIN 78xx 79xx PIN | 78Lxx 79Lxx
1 | INPUT COMMON | 1 |INPUT OUTPUT
2 | COMMON [INPUT 2 | COMMON [ INPUT
3 |OUTPUT |OUTPUT 3 |OUTPUT | COMMON

Fig.11.2. Pinouts for the 78/79 series
of voltage regulators.

These particular devices require that the
input voltage is about 2V greater than the
output voltage required. The maximum
input voltage is about 35V (see data sheets
or suppliers’ catalogues).

Note, though, that the greater the differ-
ential between input and output voltages,
the greater the power that is dissipated by
the device. In other words, it will get hotter
more quickly for a given current drawn if
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the voltage differential is large (it's the
P = VA situation again).

The 1A (and greater) devices have metal
tabs to help radiate/convect/conduct heat
away from them. The tabs can be bolted to
heatsinks to aid cooling (a subject beyond
this series, but simply bolting the devices to
the metal case containing the circuit can
often provide a satisfactory cooling
solution).

Note that the tab is usually electrically con-
nected to the Common (0V) pin so they may
need to be insulated from the heatsink.
Suitable mica (or similar) washers are some-
times supplied with the device, although they
may have to be purchased separately.

The basic circuit for using a fixed volt-
age regulator is also shown in the centre of
Photo 11.2. The input voltage (Vdc) enters
one pin and the regulated voltage (Vout)
exits another, while a OV connection is
made to a third. That's all — just three pins
to connect to provide an extremely well-
regulated fixed d.c. voltage supply.

Obviously, such devices automatically
remove the power supply ripple voltage
referred to earlier, as long as the minimum
ripple voltage does not drop below the mini-
mum 2V (nominal) input/output differential.

However, such regulators are not totally
immune to power line noise and other
minor voltage fluctuations. It is advisable
to precede their inputs and follow their out-
puts with non-electrolytic capacitors.
Typical values are between about 100nF
and 330nF for the input, and 100nF for the
output. The input capacitor here is in addi-
tion 1o the power supply's electrolytic
smoothing capacitor.

OTHER REGULATORS

Other voltage regulators exist for a vari-
ety of purposes. Some allow the output
voltage to be varied by other component
values, for example. There are also low
drop-out regulators which operate with a
voltage differential of less than 2V.

Still others consume less control current
than the standard devices. There are also
sophisticated switch-mode devices which
regulate power supplies by other techniques.

SMOOTHING CAPACITORS

current controlling resistor is repeatedly
changing its value, i.e. it has been a wave-
form of some sort. In such situations, the
capacitor does not necessarily attain its
fully charged or discharged condition. This
is especially so when the capacitor is used
as the smoothing or reservoir component in
a power supply.

As aresult, the waveform which appears at
the C-R junction may not retain the shape of
the waveform applied to the resistor and. of
course, in a power supply you do not want
any waveform to remain. You have already
seen a good example of waveform modifica-
tion when examining the waveforms generat-
ed by the oscillator (and its variants) first
discussed in Part 4, Fig.4.2.

In the oscillator, the waveform feeding
into its resistance path is a square wave
alternating between OV and 6V (as sup-
plied by the output of ICla pin 2), yet the
waveform at the junction of the resistance
and the capacitor is approximately triangu-
lar and having an amplitude swing of much
less than this.

With this oscillator, of course, as soon as
the voltage on the capacitor reaches certain
thresholds, so the inverting gate’s output
changes its logic state.

SLOPING OFF

Let’s examine what happens if the oscil-
lator gate’s output is also fed into two sep-
arate  resistance-capacitance  circuits.
Modify the oscillator circuit on your bread-
board so that it matches the layout in
Fig.11.3. The equivalent circuit diagrams
and component values are given in Fig.11.4
and Fig.11.5 (later). It is the circuit of
Fig.11.4 that we shall discuss first.

Connect the junction of C2 and VR2 (V
Out Integrate) to the input of the ADC (IC2
pin 2) as indicated. Set the wiper of VR2
fully clockwise (minimum resistance).
Adjust VR until the oscillator l.e.d. flash-
es at about once per second.

Run the Analogue Input Waveform
Display program and observe the wave-
form displayed.

At this time, there is no (significant)
resistance between ICla pin 2 and capaci-
tor C2 and the waveform seen will be the
same square wave as output from ICla.

Capacitors  were
first discussed in Part
2. We demonstrated Ve
how they could be o
charged and dis- —~ABEER

charged at different
rates depending on
their capacitance
value and the value of
the resistor in series
with them, in other
words, on the CR
value of the circuit.

In both cases. it was
assumed that the
capacitor started off
either fully charged or
fully discharged and
we quoted the formu-
lae used to calculate
the associated rate of
voltage change. \_ ov

- e won~ oo

m. s;;;;'r

VouT DIFFERENTIATE
(IC2PIN2)

CQraumMmeT O ®O

i

VouT INTEGRATE
(IC2PIN 2)

Since then you have
been using capacitors

in circuits where the
voltage applied to the

Fig.11.3. Breadboard layout for the waveform modification
experiment circuits in Fig.11.4 and Fig.11.5.
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VoyT INTEGRATE
(ADC IC2 PIN2)

IC1a |

141 74HC14

224 T
O oV

Fig.11.4. circuit diagram for the capac-
itor charge/discharge experiment
(integration).

Note that the waveform may be a bit dis-
torted because of being connected to a
capacitor without a resistor in between.

Now slowly adjust VR2’s wiper anti-
clockwise to increase the resistance
between ICla pin 2 and C2, observing the
waveform display as you do so. Nate how
the waveform gradually loses its square
shape, becoming more triangular and
reducing in amplitude until it leaves an
almost straight line in its place on the
screen, roughly midway between the maxi-
mum and minimum points that the wave-
form reached while still a square wave.

What is happening as you increase VR2’s
resistance is that the CR ratio is progressive-
ly increasing and the capacitor has less and
less time to charge or discharge between
each change of voltage from ICla pim 2.

Set VR2’s wiper to a midway position.
Now vary the setting of VRI, to change the
frequency being generated. Again observe
the screen while you do so.

You will see that the waveform regains
some of its amplitude at lower frequencies,
but loses it as the frequency rises. Again its
all to do with the CR ratio of VR2 and C2,
this time in respect of the rate of change of
the controlling square wave.

Try the same tests with different capacitor
values, e.g. C1 at 22uF and C2 at 2-24F, so
setting other CR ratios and frequency ranges.

There are many varied applicatiors in
which this simple resistance-capacitance
(VR2/C2) configuration can be used, from
setting an oscillator’s frequency (as you’ve

- = LR R b L - T 5k VL
" L =\ FEATNATE M o 2 e A e

Photo 11.3. Detail of the breadboard layout in Fig.11.3.

been doing), to changing waveform shapes
(as you've just done), removing higher fre-
quency signals whilst retaining those at
lower frequencies (as in an audio tone con-
trol, for example) and smoothing a rectified
power supply voltage, of course, although
this is a special case since the discharge
resistance is that of the load circuit and the
charging resistance is virtually nil.

There is a term given to this simple cir-
cuit configuration, it is known as an inte-
grator, and its action is known as
integration. The term is not to be confused,
however, with the term integrated when
applied to a semiconductor integrated cir-
cuit (i.c.) — in this latter case the term loose-
ly means “combined”.

INTEGRATION DEMO

We can demonstrate further examples of
waveform shaping using an integrator
through program menu option Capacitors —
Integration. Select and run it (and also see
Photo 11.4).

On entry to the screen display a square
wave is shown as the changing voltage
being input via Vin to resistor R (see the
circuit diagram at bottom right). With the
CR and frequency values as shown at top
right, the second screen waveform, repre-
senting that at the R-C junction (Vc), is
shown as having a somewhat triangular
shape.

Press key <W> a few times and observe
how the input waveform shape changes
between square, sine

outputs, and at first sight the sine wave
input and output shapes appear similar.
Note, though, how the relationship between
the peaks and troughs shifts with various
CR values. In other words, a phase shift
occurs (see Photo 11.5).

The program allows control over the R,
C and F (frequency) values represented by
the circuit. The Scale option changes the
frequency range covered by option F and
amends the C and R values appropriately in
order to retain waveform shapes between
range changes.

Positive or negative d.c. bias (not speci-
fied as a particular voltage, just a number)
can be given to the input waveform and to
the voltage level to which capacitor C is
terminated (shown as OV on entry to the
program). The CR time constant in respect
of the C and R values is also quoted.

Experiment with the various options,
particularly C, R and F, and see how the Vc
waveform is affected. You will see how the
square wave input results in a Vc waveform
that closely matches what you observed on
your breadboard earlier.

FORMULATION

We have repeatedly referred to the wave-
form at ICla pin 1 of the oscillator as being
“triangular” (or nearly so). If you were to
actually look at the waveform on an oscil-
loscope, you would see that its shape con-
sisted of curved slopes. more like the Vc
waveform you observed when you first

and triangle, and how
the Vc output wave-
form also changes.

Note that the pro-
gram has set the Vin
square wave varying
between OV and a pos-
itive (unspecified)
voltage, whereas the
Vin sine and triangle
waveforms are evenly
swinging above and
below OV.

At certain CR val-
ues, you will see that
the square and triangle
inputs can both result
in similarly shaped

INTEGRATION Ve=UinHi=(1-EXP(~t/CR))*nin

C input bias, but unchanged by DC bias on €

i1 or VinPk«(EXP(-t/CR)) |
10 o
R 10
f 2kHz

kilohns

(100ps)
CONTROLS: n ¢
Tl

LB

Photo 11.4. Interactive integration demo screen illustrating
how a square wave input is modified by a CR ratio.

INTEGRATION Ve

(WoeDifF) » (1-EXP(-1/CR)) where

Uc = Ve ¢ DC input bias, but unchanged by DC bias on C
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Photo 11.5. Interactive integration demo screen illustrating
how CR ratios can cause signal phase shifting.
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DIFFERENTIATION: Uc=Pkw(EXP(-t/CR)) uvhere ¥}

Uc = Vo + bias on R, Rut unchanged by DC fnput bias

83 DIFFERENTIATION: Uc=Pkw(EXP(-t/CR)) where PkzlUcs

ki lohas

Uc = Uc ¢+ bias on R, but unchanged by DC input bias

x [1] or Uc-Vintlax (3]

iIc - B wF
R= 10
F 2z

kilohns

Scale
Bias In
Biaz R

Photo 11.6 and Photo 11.7. Interactive differentiation screens showing how different CR values can drastically affect the shape

of a square wave.

entered the Integration display screen (as in
Photo 11.4). You will probably have seen
similar curved slopes under some condi-
tions of using your Analogue Input
Waveform Display to monitor other bread-
board waveforms in previous experiments
earlier in the Teach-In series.

No doubt you wili recognise that the
slopes follow the graphs generated when
using the Resistor-Capacitor Charging
Graph displays in Part 2.

Indeed, the formulae which we pointed out
to you then basically apply to integration cal-
culations as well, but with a few extra factors
taken into account. Again we do not expect
you to leamn the formulae, but the varants
used to generate the integration demo dis-
plays are shown at the top of the screen. The
calculations are more complex for a square
wave than for the sine or triangle waveforms.

With experience at using the Integration
demo screen, you will find that you can use
its cantrol options as a reasonable guide to
selecting the waveform responses required
for real-life circuit designing.

DIFFERENTIATION

In integration, as we have just been
discussing, the waveform voltage/current
flows between its source and the capacitor
via a resistor. You have, though, been using
several circuits over the last few Teach-In
parts in which the waveform voltage is
applied first to a capacitor and then w a
resistor. Such a circuit is known as a differ-
entiator and its action is called differentia-
tion. It behaves very differently to an
integrator. Run menu option Capacitors —
Differentiation, and also see Photo 11.6.

At the bottom right will be seen a circuit
representation of a differentiator, using the
same terminology as betore. You will also
see the output waveform created by an input
square wave with R, C and F shown at the
top right. It is certainly not a square wave!

In fact, we are not sure it actually has a
name, but it’s the sort of shape that can be
produced if too law a CR value is chosen in
respect of a square wave input frequency.

Increase the screen CR value by using
the control options available (same as
before) and see how the output waveform
shape improves.

Decrease the CR value and observe how
spiky the waveform becomes (see Photo
11.7). This all confirms what we have
said/implied in previous parts, that wave-
form shapes when fed through capacitively
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Fig.11.5. Circuit diagram for the differ-
entiation experiment.

coupled circuits are modified by the CR
values of thase circuits.

Use the <W> key to change the input
waveform as before, and again observe
how the CR relationship changes the shape
and amplitude of the output for sine and tri-
angle wavefarms.

Again the CR relationship for a desired
output result is difficult to calculate, but it
is also based on the CR formulae used in
Part 2. The variants used for the demo dis-
play are shown at the top of the screen.

This demo display can also be used as a
guide for realdlife circuit design value assess-
ment. In many a.c. coupled circuits, of course,
you will want to retain the signal shape across
a particular frequency range, but there are
other instances where shape change is
desirable, such as in pulse generation or low
frequency attenuation, for example.

Return to your breadboard and connect the
output of C3 and VR3 (V Out Differentiate)
to IC2 pin 2. It is the differentiation circuit
shown in Fig.11.5 that is now to be moni-
tored. Once more observe the Analogue Input
Waveform Display as you experiment with
different CR and frequency values.

An important point to note about the cir-
cuit in Fig.11.5 is that we have had to refer-
ence the waveform at C3/VR3 to a midway
voltage of 3V (half the 6V battery voltage).
This is provided by potential divider R3 and
R4 and buffered by op.amp IC3b.

As discussed in Part 10, if the resistance
(VR3) were to be connected to the OV
power line, the voltage at its junction with
the capacitor (C3) would swing above and
below OV. The ADC cannot be fed with a
negative-going voltage and so the wave-
form is referenced to 3V instead.

As you did with the integrator circuit,
once more experiment with different values
of capacitance, resistance and frequency
and observe the waveforms on your com-
puter screen.

Additionally, if you feel adventurous,
use an op.amp to buffer/amplify the (now-
you-know-it’s-not!) triangular waveform
from ICla pin 1, and then experiment with
the resulting output connected to the differ-
entiator and integrator (in place of the
square wave output from ICla pin2).
Op.amp IC3a (pins 1, 2 and 3) is currently
unused on your breadboard and you can
connect it in the fashion described when we
discussed op.amps (Parts 7 and 8).

In your various experiments using the
oscillator around ICla, you may have
found that large values of capacitance
and/or resistance can prevent the oscilla-
tor from functioning.

It’s now opportune to comment on why
large values of C and R may inhibit oscil-
lation. An important thing to know about
electrolytic capacitors is that they are a bit
“leaky”” - the charge on one plate tends to
leak across to the other, progressively dis-
charging the capacitor.

With large values of R, the rate at
which the resistor allows the capacitor to
charge up could be slower than the rate at
which the capacitor self-discharges.
Consequently. oscillation can never be
sustained, and probably not even started.

PANEL 11.1.THEY LEAK A BIT

There is a type of largish value capaci-
tor, however, which has a much less leaky
disposition than electrolytics, it is the
Tantalum capacitor, see Part 2, Fig.2.7
and Table 2.2.

You will find Tantalums used in many
circuits where lengthy or more accurately
maintained timing is required. They are
also smaller, value for value, than elec-
trolytic capacitors.

Unfortunately, they are more expensive
than electrolytics, and their maximum
capacitance value is significantly lower,
330uF probably being the highest you’ll
readily find, whereas electrolytics are
commonly available in many hundreds of
thousands of microfarads, even up to 2
farads (2F).
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PANEL 11.2. VARIABLE CAPACITORS

Still on capacitors, but another subject
— we promised in Part 2 that we would
eventually give information on variatle
capacitors. Space is running a bit short,
but here is a brief description.

In comparison with their resistive
counterparts (potentiometers). variable
capacitors are much less common.
Unlike variable resistors, though, the
term variable capacitor really does
mean that the capacitance itself is vari-
able; you cannot attach a slider to a
capacitor to vary a fixed capacitarce
take-off point.

Variable capacitors are available in
both preset (trimmer) and fullv vari-
able forms, but the values tend to be
small (less than 1000pF). Schematic
representations were shown in Part 2
Fig.2.6.

Various forms of variable capacitor con-
struction are used. with dielectrics which are
either “solid™ (plastic film), mica, ceramic
material, or air. Variable capacitors are gen-
erally very reliable although mechanical
faults can occur with some of the cheaper
solid dielectric types. Air-spaced variable
capacitors can also be prone to problems
through dust and other contaminants getting
in between the inter-
leaved plates.

In earlier days, the

Table 11.1. Characteristics of commonly encountered

devices whose capacitance value
depends on the voltage applied to them,
and known as Varicap or tuning diodes.

The preset types continue to be used
for applications such as oscillator fre-
quency correction.

Characteristics of the most commonly
encountered variable capacitors are
shown in Table 11.1.

variable capacitors.

large alr-spaceld lypej Type Air-spaced Ceramic Plastic film
o g o T, 2P T Sos0 200 10750
tion frequency of Tolerance (%) +10 +20 10
dios: i Voltage (d.c.) 250V to 1kV 63V 63V to 150V
racios; In many - geahijity Excellent Fair Good
instances, they have Applications  Transmitters, Compensation, Radio tuning,
been replaced by rf. signal oscillator oscillator
semiconductor generators trimming trimming

TEACH-IN 2000 - Experimental 11

OPTIONAL 5V POWER SUPPLY

POWERFUL ARGUMENTS

When planning this Teach-In 2000
series, it was felt that expecting you to
experiment with different Zener diode val-
ues and voltage regulators was unrealistic.

The Zener values you could use with a
6V supply are few, and apart from check-
ing with your meter that the Zener does
indeed limit voltages to a particular value,
you could not actually put this voltage con-
trol to good use.

Standard fixed voltage regulator devices
are not available below 5V (e.g. 7805 and
78L05). These typically require a mini-
mum input voltage of 7V, and so cannot be
used with a 6V battery.

Consequently, no actual experiments
with either of these device types are
offered. We believe, though, that the
Tutorial and demo programs provide you
with enough information to understand
their nature and how you might use them in
some future designs of your own creation.

However (contrary to what we indicated
earlier in the series), we now offer you the
option to provide your breadboard with a
mains powered 5V d.c. regulated supply —
readon . ..

MAINS ADAPTION

It seems likely that many of you will
already possess mains adaptors (battery elim-
inators) that are suitable for connecting to a
few extra components in order to produce a
fully regulated and safe 5V d.c. supply that
can be used in place of your 6V battery.

Such adaptors are used, for example,
with mobile phones, computer modems
and personal audio equipment. The basic
requirement is that the adaptor should have
an output which falls into one the two
following ranges (other types are not
suitable):

®6Vac.to9Vac.

@9V dc o 12v | V¢ ~
d.c. (see later). /
6Vac
The circuit with SEE TEXT
which either type can \
be used interchange- Ay o—
ably is shown in
Fig.11.6, with its
breadboard  layout

D1 TO D4 1N4001
TP2

ouT
| 1C1 | ey
78L05

=
CoMm

SEE TEXT
c2

100n T
O 0V

given in Fig.11.7.

You will additional-
ly need to obtain the
following inexpensive
components:

@ Socket into which the adaptor can be
plugged to connect to the breadboard.

® 78L05 100mA +5V voltage regulator
achn.

® 220uF 25V electrolytic capacitor
with radial leads (C1). It is possible you
might already have one amongst the com-
ponents you bought for Part 1. We speci-
fied that a minimum working voltage of
10V was required, but your supplier may
have provided you with one rated at 25V,
check your stock (ones rated lower than
25V are not suitable — re-read the Tutorial
of Part 10 if you're not sure why!).

You should already have the 1N4001
rectifier diodes (D1 to D4), the 100nF
capacitor (C2) and the 10k preset (VR1).

Readers who do not have a suitable
mains adaptor (and have no intention of
getting one) should leave their existing
breadboard assembly unchanged, ignoring
the remainder of this Experimental section.
Next month’s experiments can be done
using either the existing breadboard (with
6V battery) or the modified version about
to be described.
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Fig.11.6. Suggested experimental +5V power supply.

POWER SUPPLY ASSEMBLY

Re-arrange the right-hand side of your
breadboard to match the layout in Fig.11.7,
ensuring that the orientations of IC1, Cl
and DI to D4 are correctly followed. Do
not insert Link X (top right) until we tell
you.

Note that the breadboard space available
has prevented the use of a small value non-
electrolytic capacitor in parallel with C2 (a
recommendation discussed in the Tutorial).

You will notice that the computer inter-
face resistors R1 to R10 (installed in Part
4) have been removed and the five data
inputs (INO to IN4) are now linked direct-
ly to the printer port terminals on the print-
ed circuit board. The revised circuit
diagram is shown in Fig.11.8.

Because of this direct connection, from
hereon your breadboard MUST ONLY be
operated at 5V (as supplied by the circuit
you are now assembling). To use the 6V
battery instead could be damaging to your
computer without those attenuating inter-
face resistors in place.

It does not matter which way round the
battery adaptor and its socket are connect-
ed to the breadboard. The diodes (D1 to
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D4) automatically route the voltage polari-
ty correctly.

Before plugging in the adaptor, ensure
that your 6V battery cannot be connected
(remove its crocodile-clip connection pins
from the breadboard). Turn the wiper of
VRI1 fully anti-clockwise.

With mains power supplied via the adap-
tor, use your multimeter to check that a
voltage of +5V is present at test point TP2

(within a decimal point or so). A much aunﬂsn = ..'nng.:..-.-.
higher or lower voltage will indicate that ERE SR NNENENENEE
you have made an assembly error. LS Y
If the voltage is correct, Link X can now 88 TTTREE -:’; BEEE
be inserted. This routes the fully regulated BE H EEEEREEREREEEEESE
5V supply to the rest of the circuits on the ne HERECRRNARNENERE TR
breadboard. ::::‘. -=========;; ——>  (SEE TEXT)
RIPPLE TEST a8sg|eslyvsvssesaaly
Also connect test point TP1 to the signal AL
input of the ADC, IC2. Carefully rotating :: : : = > : :: ::::: ::

VRI1's wiper clockwise, you can examine

BEEEEE BEE
IBBERY TS
& IIIIIII-IIIII‘

DATA OUT

01234

Biﬂll!lll.ﬂll.llllﬂﬂ

TP2

LINK X
|~ (SEE TEXT)

DATA IN

via your computer screen (Analogue Input
Waveform Display option) whether any

“ripple voltage’ is present at the junction
of diodes D2 and D4.

81 SK1

PIN COMPUTER
BLOCK CONNECTOR

el 0uTO 0 A

o OUT! o [ |

o—ouT2 02 | o | 4

ol OUT3 D3 .

o OuTs | o |6

ouT 5 s o |-
o OUTE s | o |5
o OuT? 7 | o |,
N4 BIT 6 (AND 64) R

® . | 10

.| w3 X BIT 7 (AND 128) susv | o |

° IN2 BIT 5(AND 32) PAPEL_‘ A

® IN 1 BIT 4 (AND 16) SELECT | o | 13

o N0 BIT 3 (AND 8) garon | o | 5

® oV GND PY 16,17,
L BT NUMBERS REFER TO PORT INPUT REGISTER BITS ;g UOEY

THE "AND" VALUE IS THAT NEEDED TO ISOLATE THE BIT IN A PROGRAM
NOTE THAT REGISTER INVERTS BIT 7

Fig.11.8. Revised circuit diagram for the printer port board
connections.

Fig.11.7. Breadboard layout for the 5V power supply circuit and the revised con-
nections to the printer port board.

Photo 11.8. Detail of the breadboard layout in Fig.11.7.

Do not allow the voltage applied to
IC2’s input to exceed 5V (and do not try
to monitor the output of an a.c. adaptor).

If a d.c. adaptor is used (and purely out
of interest), temporarily remove smoothing
capacitor Cl to see if ripple is present.

If an a.c. adaptor is used, lower

capacitance values for C2 can be tried
(providing the capacitor has a working
voltage of 25V or greater), until a minor
amount of ripple is present. Try 22uF in the
first instance. Do not totally remove C2
otherwise IC2 will not function correctly
(because of maximum OV to 5V ripple
being present on its

INPUT VIR IM

ANRLOGUE UAVEFORN U1k 84378

PORT ADDRESS <P

DISPLAY RATE ©

CAPTURE <O

power line).

Don’t forget to rein-
state C2 as a 220uF
component when
you'’ve finished!

The waveform
monitored on the
author’s test model is
shown in Photo 11.9,

ANOTHER
OPTION

Some of you may
have a 7V d.c. battery
charger for your
mobile phone (as has
the author). This may
be used as the power

LD CH) :
et source if you remove

Photo 11.9. Screen dump of the rectified but unsmoothed
voltage at the junction of diodes D2 and D4 (see text).
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the diodes D1 to D4
and connect the posi-
tive output to the input

of regulator ICI, and the OV output to the
breadboard’s OV line. You must ensure that
this polarity is correct!

WORKSHOP POWER
SUPPLY UNIT

In a separate constructional article to be
published in the November issue, a work-
shop power supply is described. In its full
form it is only suited for construction by
experienced hobbyists, but a simplified and
shortened version is also described and is a
supply suited for use by less-experienced
experimenters. It can provide outputs
between 5V and 15V d.c.

Note that the 13.2V supply described
elsewhere in this issue is not suited for use
with the Teach-In breadboard circuits.

NEXT MONTH

In the final part of Teach-In 2000 next
month (Part 12) we take a look at 7-segment
displays, both light emitting diode (l.e.d.)
and liquid crystal (l.c.d.), but without actual-
ly experimenting with them. We shall also
experiment with a digital-to-analogue con-
verter. There are a few loose ends yet to be
tied up as well, which we shall try to do!

In the meantime, may the power be with
you!
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studying electronics

e Over 900 pages

e In-depth theory

® Projects to build

e Detailed assembly instructions
® Full components checklists
e Extensive data tables

e Detailed supply information
® Easy-to-use format

e Clear and simple layout

e Comprehensive subject range
® Professionally written

e Regular Supplements

e Sturdy gold blocked ring-binder

EVERYTHING YOU NEED TO GET
STARTED AND GO FURTHER IN ELECTRONICS!

The revised edition of the Modern Electronics Base Manual amplifiers, car projects, computer interfaces, measuring
contains practical, easy-to-follow information on the following instruments, workshop equipment, security systems, etc.
subjects: The Base Manual describes 13 projects including a Theremin and

a Simple TENS Unit.
BASIC PRINCIPLES: Electronic Components and their

Characteristics (16 sections from Resistors and Potentiometers to ESSENTIAL DATA: Extensive tables on diodes, transistors,
Crystals, Crystal Modules and Resonators), Circuits Using Passive thyristors and triacs, digital and linear i.c.s.

Components (9 sections), Power Supplies, The Amateur

Electronics Workshop, The Uses of Semiconductors, Digital EXTENSIVE GLOSSARY: Should you come across a technical
Electronics (6 sections), Operational Amplifiers, introduction to word, phrase or abbreviation you're not familiar with, simply turn
Physics, Semiconductors (6 sections) and Digital Instruments to the glossary included in the Manual and you'll find a

(5 sections). comprehensive definition in plain English.

CIRCUITS TO BUILD: There's nothing to beat the satisfaction of The Manual also covers Safety and Suppliers.

creating your own project. From basic principles, like soldering and The most comprehensive reference work ever produced at a price
making printed circuit boards, to circuit-building, the Modern you can afford, the revised edition of THE MODERN
Electronics Manual and its Supplements describe clearly, with ELECTRONICS MANUAL provides you with all the essential
appropriate diagrams, how to assemble radios, loudspeakers, information you need.

THE MODERN ELECTRONICS MANUAL

Revised Edition of Basic Work: Contains over 900 pages of information. Edited by John Becker.

Regular Supplements: Approximately 160-page Supplements of additional information which, if requested, are forwarded to you
immediately on publication (four times a year). These are billed separately and can be discontinued at any time.

Presentation: Durable looseleaf system in large A4 format

Price of the Basic Work: £39-95 SALE PRICE £23.97 (to include a recent Supplement FREE)
s (b 1 ra i ¢ s

Our 30 day money back guarantee gives you complete peace of mind. If you are not entirely happy with either
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 no questions asked.

(Overseas buyers do have to pay the overseas postage charge)
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Wimborne Publishing Ltd., Dept Y9, Allen House, East Borough, Wimborne, Dorset BH21 1PF. Tel: 01202 881749. Fax: 01202 841692.



ELECTRONICS SERVICE MANUAL

EVERYTHING YOU NEED TO KNOW TO GET STARTED IN
REPAIRING AND SERVICING ELECTRONIC EQUIPMENT

SAFETY: Be knowledgeable about Safety Regulations, Electrical Safety and First Aid.

UNDERPINNING KNOWLEDGE: Specific sections enable you to Understand Electrical
and Electronic Principles, Active and Passive Components, Circuit Diagrams, Circuit
Measurements, Radio, Computers, Valves and manufacturers' Data, etc.

PRACTICAL SKILLS: Learn how to identify Electronic Components, Avoid Static
Hazards, Carry Out Soldering and Wiring, Remove and Replace Components.

TEST EQUIPMENT: How to Choose and Use Test Equipment, Assemble a Toolkit, Set
Up a Workshop, and Get the Most from Your Multimeter and Oscilloscope, etc.

SERVICING TECHNIQUES: The regular Supplements include vital guidelines on how to
Service Audio Amplifiers, Radio Receivers, TV Receivers, Cassette Recorders, Video
Recorders, Personal Computers, etc.

TECHNICAL NOTES: Commencing with the IBM PC, this section and the regular
Supplements deal with a very wide range of specific types of equipment - radios, TVs,
cassette recorders, amplifiers, video reccrders etc..

REFERENCE DATA: Detailing vital parameters for Diodes, Small-Signal Transistors,

Power Transistors, Thyristors, Triacs and Field Effect Transistors. Supplements include
Operational Amplifiers, Logic Circuits, Optoelectronic Devices, stc.

ELECTRONICS SERVICE MANUAL

Basic Work: Contains around 900 pages of information. Edited by Mike Tooley BA

The essential work for
servicing and repairing
electronic equipment

® Around 900 pages

® Fundamental principles
Troubleshooting techniques
Servicing techniques

Choosing and using test
equipment

Reference data

Easy-to-use format

Clear and simpie layout

Vital safety precautions
Professionally written

Regular Supplements

Sturdy gold blocked ring-binder

Regular Supplements: Approximately 160-page Supplements of additional information which, if requested, are forwarded to you
immediately on publication (four times a year). These are billed separately and can be discontinued at any time.

Presentation: Durable looseleaf system in large A4 format

Price of the Basic Work: £39-95 SALE PRICE £23.97 (to include a recent Supplement FREE)

ORDER BOTH MANUALS TOGETHER AND SAVE ANOTHER £8

A mass of well-organised and clearly explained information Is brought to you by expert editorial

teams whose combined experience ensures the widest coverage
Reguilar Supplements to these unique publications, each around 160 pages, keep you abreast of
the latest technology and techniques If required

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.

REGULAR SUPPLEMENTS

Unlike a book or encyclopedia, these Manuals
are living works — continuously extended with
new material. If requested, Supplements are sent
to you 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

RESPONDING TO YOUR NEEDS

We are able to provide you with the most

PLEASE send me

(] THE MODERN ELECTRONICS MANUAL plus a FREE SUPPLEMENT

(] ELECTRONICS SERVICE MANUAL plus a FREE SUPPLEMENT

| enclose payment of £23.97 (for one Manual) or £39.94 for both Manuals (saving
another £8 by ordering both together) plus postage if applicable.

| also require the appropriate Supplements four times a year. These are billed
separately and can be discontinued at any time. (Please delefe if not required.)

Should | decide not to keep the Manual/s | will return it/them to you within 30 days for a
full refund.

important and popular, up to date, features in our

Supplements. Our unique system is augmented
b% readers' requests for new information.
Through this service you are able to let us know
exactly what information you require in your
Manuals.

You can also contact the editors directly in writing
if you have a specific technical request or query
relating to the Manuals.

e — —— e ———— —

" ORDER FORM T

Simply complete and return the order form with your
payment to the following address:

Wimborne Publishing Ltd, Dept. Y9, Allen House,
East Borough, Wimborne, Dorset BH21 1PF

We offer a 30 day MONEY BACK GUARANTEE |

- if you are not happy with aither Manual simply return it to
us in good condition within 30 days for a full cefund.

Overseas buyers do have lo pay the overseas posiage — see below
g

 POSTAGE CHARGES

|

——————— e ————qy

FULL NAME . . oottt ettt et e ettt ettt e i s ia e e Price PER MANUAL
(PLEASE PRINT) Postal Region _ Surface Air
ADDRES S ... i i i i ittt ettt e e et et e Mainland UK FREE -
Scottish Highlands,
l ....................................................................... UK Islands & Eire £5.50 each -
| Europe (EU) - £20 each
J o POSTCODE ................. Europe (Non-EU) £20 each  £26 each
USA & Canada £25 each £33 each
SIGNATURE ... ittt ittt ittt ittt tnneteaeeeaeeeeseeenieeneanneaneenn Far East & Australasia £31 each £35 each
Rest of World £25 each £45 each

[ i enclose cheque/PO payable to Wimborne Publishing Ltd.

[[] piease charge my Visa/Mastercard Please allow four working days for UK delivery.
NOTE: Surface mail can take over 10 weeks to some parts of

the world. Each Manual weighs about 4kg when packed.

Card NO. ... ... i i i i i i Card Exp.Date ...........
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Constructional Project

ACTIVE
FERRITE LOOP
AERIAL

RAYMOND HAIGH

Whether you're a serious Medium Wave
listener or just an inveterate band
browser, this compact loop aerial will be

an aid to better reception.

ARGE loop or frame aerials were a
Lcommon part of the 1920s domestic

radio scene. but their popularity
waned during the thirties when an external
wire became the normal means of signal
pick-up.

A decade later. improved receiver sensi-
tivity made it possible for small loops to
be enclosed within the cabinets of portable
and table sets. At the close of the fifties, in
the twilight of the valve era, very high per-
meability ferrites were introduced. Rod-
like cores of this material enable a tiny coil
to pick up signals better than a small, air-
cored loop, and ferrite aerials are mow
found in most domestic receivers.

TILT AND TURN

When the axis of the loop or coil is
pointing towards the transmitter, the
induced signal voltage falls, in theory, to
zero. The two nulls, 180 degrees apart, are
extremely sharp. They enable the operator
to prevent interference reaching the receiv-
er, and to separate stations operating on
the same frequency.

It is this property which encouraged
American Raymond S. Moore to re-intro-
duce the large. air-cored loop, for serious
Medium Wave listening. during the 1940s.

The need to rotate the aerial in a hori-
zontal plane to optimise reception is evi-
dent to every owner of a transistor portable
radio. What is not so widely appreciat-
ed is the need to tilt it in the vertical if
the deepest possible nulls are to be
obtained.

Medium frequency radio waves reach
the receiver by line-of-sight (direct
waves), travel to it around the curvature of
the earth (surface waves), and, at night, are
reflected down from the ionosphere (sky
waves). The loop must, therefore, tilt as
well as turn in order to point its axis pre-
cisely at the advancing wave front.

Another American, Gordon Nelson, was
probably the first designer to incorporate
tilting into his Medium Wave loops.

672

LOOPS AND WIRES

Transmitting aerials radiate electrostatic
and electromagnetic fields which coexist
at right angles to one another. Long wire
and whip aerials, in conjunction with some
form of earthing, are acted upon by the
electrostatic field. Signal voltages are
induced in loop aerials by the magnetic
field.

Signal pick-up by a long (20 metres plus),
high (8 metres plus) wire and a decent earth
will usually exceed that from even a large
loop. A coil wound on a 150mm x 9mm
diameter ferrite rod will develop signal volt-

ages around 18dB below
those induced iIn a one
metre square air-cored

loop.

A loop of these dimensions, mounted so
that it can tilt and tumn, is cumbersome and
more than a little out-of-place in a domes-
tic setting. However, by increasing the size
of the ferrite rod. amplifying the output.
and multiplying the Q of the coil. a ferrite
loop can be made to outperform its bigger,
air-cored brother.

This approach has been adopted in the
design of the very compact unit which is
described here.

FERRITE RODS

Because of the high permeability of the
ferrite, the magnetic field radiated by the
transmitter is coneentrated in the rod and
the signal induced in the coil wound
around it greatly increased.

Bigger rods provide more signal pick-
up. Some early ferrite loops produced for
Medium Wave listening had rods more
than a metre long. This rather defeats the
advantage of compactness, and experi-
ments have shown that bundling the rods
together 1o increase the overall diameter is
as effective as placing them end-to-end to
increase length.

Loops incorporating up to thirty rods
have been produced. Signal pick-up
increases with each additional rod. but the
rate of improvement seems to fall off after
about ter: or so. Weight and cost are also
limiting factors, and this design incorpo-
rates seven rods. Fewer or more rods can,
of course, be used, and guidance on this is
given later.

HIGH-Q

Tuned circuits incorporating coils
wound on ferrite rods have a high Q.

This restricts bandwidth and can
result 'in side-band cutting which
reduces treble response.

The application of positive feedback to
the tuned circuit increases Q and signal
output. The price paid for this is a further
reduction in bandwidth. Sideband cutting
becomes severe and treble response heavi-
ly attenuated. Moreover, with high levels
of Q multiplication, lcop tuning becomes
critical.

High selectivity ahead of a receiver cov-

= ering a congested and noisy band can be

very useful, however. Careful operation
can restore the treble response. and
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measures can be taken to overconwe the
problem of critical tuning.

GOING ASTRAY

The Medium Wave band extends from
S§27kHz to 1620kHz in Europe. In the
USA. stations operate up to 1700kHz. ard
Australia has low-powered transmitters
working at 1720kHz.

United Kingdom coverage is from
558kHz to 1602kHz. the region beyord
1602KHz being taken up by cordless
‘phone channels. In Europe. Dutch, Greek
and Serbian pirate stations invade the seg-
ment above 1600kHz.

Stray capacitance can be relatively high
with circuits of this kind. and the 1uning
capacitor should have a swing of at least
10pF to 450pF to ensure coverage from
1720kHz down to 527kHz. Air-spaced
variables of this value are no longer readi-
ly available and currently listed polythene
dielectric types (as used in transistor
portables) have a lower value. even when
two gangs are connected in parallel.

circuitry avoids any loss of efficiency
because of this.

Concern is sometimes expressed at the
possibility of strong signal voltages dis-
turbing the diode bias and introducing
cross modulation. No problems of this
kind have been encountered with the loop
design described here.

CIRCUIT DETAILS

The full circuit diagram for the Active
Ferrite Loop Aerial is shown in Fig.l.
The main components of the circuit are a
dual-gate MOSFET (TR1). a field effect
transistor (TR2). a varicap diode (DI)
and. of course. the mulu-rod ferrite
“loop™ aerial.

Sockets SKI, SK2 are provided for
external aerials and SK3 is the common
Earth socket. Switches Sla and Slc permit
an instant comparison between loop and
wire aerials. Another switch. SlIb. con-
nects the battery into circuit. Low current
Le.d. D2 with its dropping resistor R7
forms an economical on/off indicator.

feedback. The gain of TR1, and hence the
O multiplication. is controlled by VR4,
which determines the voltage on gate g2.

The stage is decoupled from the supply
by preset VRS and capacitor C5. Making
the decoupling resistor variable enables
the operating conditions to be adjusted to
suit different dual-gate MOSFETs.

Positive feedback is applied. via source
bias resistor R4 and its bypass capacitor
C4 to coil winding L2.

BUFFER

The impedance of the tuned circuit is
very high at resonance and most communi-
cations receivers have a low input imped-
ance. typically 50 ohms. Source follower
stage TR2, with its high input and low out-
put impedance. matches the loop aerial to
the receiver. The voltage gain of a source
follower is slightly less than unity. There is,
however. a significant power gain.

Decoupling of the source follower stage
is provided by resistor RS and capacitor C7.
and the output is developed across source

SWITCH POSITIONS

1) OFF
2) LOOP AERIAL
3) LONG WIRE OR WHIP AZRIAL

L' 1TURN 28 S WG
\/ L2: 29 TURNS 28 SW.G.

*SEE TEXT

Q
ULTI

VR4
10k

FERRITE

|
LONG WIRE " 1
OR WHIP o
AERIAL " *SKEPLI
SK‘” SOCKET I
[N}
AN " 2
: : POLE v Stc " C1 mim
" 100 I
t L___C:/ 8 l 1"
X [N
Wfr==- 4 1§ L
" 9 [N}
[} L) L2 "
1! [ coaxiaL " D1 !
SK2 AERIAL 3 1] Kvi23e
SOCKET T T (172) ?
3

COARSE| 47k 15& ——
RobS TUNING _»3 T

Rt
100k

R3 o
asd M2
47k
C2 wimm 4
1000 T

VR1

FINE
TUNING

VR2 R4
1K - 4k7 %

-OUTPUT
g e POLE
) o0, Ska

—|EFO ::?
-~

cs VR6

100 1k
=t
-t-+"

Fig. 1. Complete circuit diagram for the Active Ferrite Loop Aerial.

VARICAPS

Varicap diodes intended for M.W. tuning
are widely retailed. Although the minimum
capacitance of these devices is higher than
that of their mechanical counterparts, they
have a big enough maximum capacitance to
ensure the required coverage.

Varicaps exhibit a tuning rate which
reduces as frequency increases, and this
makes loop adjustment easier. Moreover,
the provision of vernier or fine tuning
involves no more than an additional poten-
tiometer. They are also relatively inexpen-
sive. Quite apart from the question of
availability. therefore. electronic tuning
has much to recommend it.

These semiconductor devices have a
lower Q than a mechanical capacitor. par-
ticularly at low bias settings when the
capacitance is close to maximum.
However. the inclusion of Q-multiplving

TUNING

The loop’s main winding L1 is tuned by
varicap diode D1. which is connected to it
via d.c. blocking capacitor C1. Tuning bias
is applied through signal isolating resistor

Potentiometer VR 1 adjusts the bias volt-
age and acts as the Coarse. or main tuning
control. Fine tuning is provided by VR2
which produces a much smaller voltage
change. Preset potentiometer VR3 sets the
minimum bias voltage. fixing the maxi-
mum capacitance of the varicap and the
low frequency limit of the tuning range.
Bypass capacitor C2 eliminates any poten-
tiometer noise.

Q-MULTIPLIER

Dual-gate MOSFET TR1 amplifies the
signal voltage developed across coil L1 in
order to provide  enhancing positive
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load resistor R6. Output level control VR6
could be connected as the source load.
However. the arrangement shown ensures
that the impedance presented to the receiv-
er is reasonably constant. Capacitors Cé
and C8 block the flow of d.c.

COMPONENTS

Resistors
R1 100k See
R2 120k
R3 2M2
R4 ax7
R5 120Q TALK
R6 1K page
R7 2k7

All 0-25W 5% carbon film

Potentiometers

VR1 47K rotary carbon, lin.

VR2 1k rotary carbon, lin.

VR3 47k enclosed carbon
preset, horizontal

VR4 10k rotary carbon

VR5 100k enclosed carbon
preset, horizontal

VR6 1k rotary carbon (log
law, if obtainable).

Capacitors

C1 10n polycarbonate or
Mylar.

C2, C3, 100n disc ceramic

C5, C7 (4 off)
C4 1n disc ceramic
Ce6, C8 10n disc ceramic
Semiconductors

D1 KV1236 dual varicap
diode (2 of)

D2 3mm or 5mm red l.e.d.

low current (2mA)

TR1 BF381 n-channel
dual-gate MOSFET
TR2 2N3819 n-channel field

effect transistor

Miscellaneous
L1, L2 ferrite loop aerial, wound
using 28s.w.g.
enamelled copper
wire — see text
St 3-way 4-pole rotary
switch (plastic cased
Lorlin)
screw terminal post,
with 4mm socket top
(2 off)
coaxial socket, chassis
mounting (2 off)
stereo jack socket and
plug, for linking ferrite
aerial to main unit
(optional)

SK1, SK3

SK2, SK4
SK5/PL1

Printed circuit board available from the
EPE PCB Service, code 274; ferrite rod,
9mm dia. at least 150mm long (7-off — see
text); instrument case for control unit, size
170mm x 150mm x 50mm; diecast
screening box for p.c.b. (optional), size
120mm x 90mm x 30mm,; l.e.d. holder;
plastic control knob (5 off); 9V battery with
connectors and box; single-core screened
cable; multistrand connecting wire; plastic
pipe for aerial coil former; materials for fer-
rite loop aerial housing/mounting; fixing
nuts and bolts; solder tag; solder etc.

COMPONENTS

Most dual-gate MOSFETSs. including
the BF960. BF961. 3SK81. 3SKS8S,
MFE20! and 40673 will prove satisfac-
tory in this circuit. Likewise, most
j.fe.ts. including the BF244. BF24S.
J310, MPF102, TIS14 and 2SK168 will
be suitable for the source follower stage
TR2. Case styles and leadouts vary and
must be checked if these and other alter-
natives are substituted.

Most varicaps designed for Medium
Wave tuning with a 9V maximum bias
should prove suitable. Plastic pipe for the
coil former for L1/L2 is available from
DIY outlets, and plastic and metal
spindles and bushes for the loop aerial
mounting are stocked by model shops.

CONSTRUCTION

Dealing with the control box first. Most
parts are assembled on a small printed

circuit board (p.c.b.), which is available
from the EPE PCB Service, code 274.

The topside component layout. off-
board wiring and a full-size underside
copper foil master pattern are shown in
Fig.2. Note that one lead of capacitor C8
is soldered directly on to one tag of VR6
and the other to the solid, centre core. lead
of the coax cable running to pin 2 of the
rotary switch section Sla. Provision is not
made for this component on the p.c.b.

Commence construction by mounting
the smallest components first, and solder
the semiconductors into circuit last. The
use of tweezers or a crocodile clip as a
heat shunt is a wise precaution when sol-
dering the f.e.tss.

Solder pins inserted into the board beneath
the specified MOSFET leads will permit
TR1 to be mounted on the component side of
the board. Pins inserted at the p.c.b. lead-off
points will ease the task of interwiring.

Approx. Cost

Guidance Only £35

excl. case and “mechanics”
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Fig.2. Printed circuit board topside component layout, off-board wiring and full-size
copper foil underside master. Note capacitor C8 is mounted directly on one outer
tag of VR6 and soldered to the centre core of the output screened lead.
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thirty rods, twenty turns will be about
right.

TO COAXIAL

Sooket FERRITE LOOP

Moving on to the loop assembly, Fig.5,
tightly bind the seven ferrite rods together
with masking tape, winding on sufficient
material to ensure that the plastic coil for-
mer is a tight sliding fit.

TO GROUND

TO VRE
TO BATTERY B1 +VE et

+9V TOPC.B et

TO GROUND (0V) RAIL

OISOCKETS Secure the wire to the former with a

FoR e narrow strip of tape and wind on the spec-

SK1 AND SK2 ified number of turns - 29 turns of

28s.w.g. enamelled copper wire. Don't try

Fig.3. Wiring to the on/off and aerial selector switch. Pole letters and tag too hard to space the turns, just concen-
numbers match specified switch. trate on getting them on as tightly as pos-

N, sible: they can be evenly spaced with the
o tip of a screwdriver after the other
end of the winding has been
secured.

Use screened cable (ordinary audio type cable will suffice for this
purpose) between the wire aerial input sockets, the rotary switch, : .
and the loop output socket. Connect the metal cases of the g ; Y5
potentiometers to ground (0V rail). Details of ¢ 1 ‘
the Selector switch wiring are given in Fig.3.

HOUSING THE
CONTROLS

The photographs show how the controls
and p.c.b. are housed in a plastic
instrument case which also
acts as the base of the unit.
The p.c.b. and jack socket
SKS are screened within a
diecast box which also
strengthens the case beneath
the loop. Screening the p.c.b.
is not essential; the entire
enclosure can be of wood or
plastic.

RODS AND TURNS

Seven ferrite rods represents a good com-
promise between cost, weight and perfor-
mance, but fewer or more rods can be used.

The number of turns to give the required inductance
(about 160uH) depends, of course, on the number of rods
finally used. For a single rod, thirty-seven turns should produce
the required value. (If only one rod is used, it may be necessary to
increase the feedback winding, L2, to two turns). With a bundle of

. INITIAL
TESTING

Before we can get
down to the “nitty gritty”
of constructing the “turret”
assembly, we need to carry out
a few initial spot tests.

First, check the p.c.b. for bridged
copper tracks and poor soldered joints,
and check the orientation of the semicon-
ductors. Wire up the potentiometers and
the loop aerial. Set presets VR3 and VRS
at half-travel; set controls VR4 at mini-

mum and VR6 at maximum.

TYPE No Connect the unit to the receiver by a
ol @ TYPENo short length of coaxial cable, then connect
W Fig.4 (left). C— a 9V battery. Current consumption should

gt d 7 Semiconductor be approximately SmA.
| 49 pinout details. Assuming you are using a receiver with
AN s al (Right) an in-built signal strength meter, proceed
D e o) e Completed as follows. With receiver and loop tuned
GIo0E BF98!1 PR e ferrite loop to a strong transmission, the receiver’s
K/1236 aerial housed signal strength meter should be driven

in a pivot box. hard over. Turn down Level control VR6

until the signal strength meter reads about

half-scale. Advancing the Q-multiplier

s control VR4 should now drive the pointer

ENAMELLED 2 L CERRITE RODS hard over again.

COPPER WIRE A .
A0mm / Loop tuning has to be very precise at
— ~ ‘.} high Q levels, and it may be necessary to
' ‘ o A / e % use Flne.tum.ng control VR.2 to bring loop

| PLASTIC / and receiver into perfect alignment.

e HRSIE Check that the loop can be tuned over
i‘ the required frequency range, and adjust
‘ 10 preset VR} until the lo»y f.requency.hmlt is
ST FiisH RS TART k S reached with VR2 at minimum resistance.
1 TURN OF 28 SW.G Set preset VRS 50 that the loop just glides
pENAMEL e : into oscillation. with Q-control VR4 at

maximum, when tuned to a station near
the low frequency end of the band.

Sliding the coil along the ferrite rods

will change its inductance, and coverage
can be adjusted in this way. If it has to be
located very close to the end, remove a

Fig.5. Ferrite rod (7 off) loop aerial winding details and
dimensions. The coil former is made from a piece of 35mm
outside diameter plastic waste pipe.
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Underside of the “turret” assembly showing four wheels set in the plywood base to
relieve the strain on the jack plug. The wheels are taken from curtain runners and
mounted on spindles cut from a wire coat hanger. The wheels are cushioned on a
disc of thin leather, above right. to allow the turret to glide around freely and silently.

turn. If the lowest frequencies cannot be
covered even when the coil is central. a
turn or two should be added.

LOOP MOUNTING

Now for the task of putting everything
together to give a neat finish. Two sugges-
tions are put forward. one fairly basic and
the other almost a professional ““work-of-
art”’, but not so hard to achieve as it looks.

Simple System

The mounting of the aerial section must
allow the loop to rotate and tilt, and read-
ers will have their own ideas for this.

[t can consist simply of a 23mm square
wooden post, secured by a screw driven
through the top of the control unit case,
and free to rotate. The bundle of ferrite
rods can then be attached with rubber
bands to a cross arm. fixed by a central
screw, close to the tap of the post and,
again, free to rotate. The coil leads are
taken through a hoie in the top of the case.

Although extremely basic. this arrange-
ment works quite well. especially if a few
washers are used to make the pivots turn
smoothly.

Prototype System

A more complicated maunting. and the
one adopted by the author. is shown in
Fig.6 and the photographs. Built up from
ply and wood blocks. the internal angles
are rounded with car body filler and the
unit is finished with “spray-can™ paints.

The rods are enclosad in a pivoted box
and tilt is controlled by a cord drive. A spring
keeps the cord under constant tension.

The plastic spindle which drives the
cord is extended a little beyond the body
of the unit in order to minimise hand
capacity effects. This problem is experi-
enced with all loops when cntical null
adjustments are being made.

A 6mm stereo 'phone jack plug and
socket form the vertical pivot und connects
the aerial loop leads to the p.c.b.

Coil connections 1 and 3 go to the jack
shank, 2 is wired to the tip. and 4 to the

jack’s centre band. This arrangement run-

imises stray capacitance.

OPERATING THE LOOP

Communications receivars and, indsed,
any Medium Wave receiver with aerial and

earth sockets can be used with the loop.
(Salvaged car radios often perform
extremely well). Connection between the
Active Ferrite Loop Aerial and receiver
should be by means of a length of coaxial
cable.

This loop is not balanced with respect
to ground., and the two nulls are not
equal or symmetrical. The unit cannot,
therefore, be used for direction finding.
There is one position for maximum sig-
nal, and one for the deepest null. not two
180 degrees apart, as is the case with
balanced loops.

The a.g.c. (automatic gain control) sys-
tem of a sensitive radio will tend to mask
the null, but turning loop output well down
will usually expose it. Bearing and tilt can
then be adjusted until the null is as deep as
possible.

Null depth will vary from station to
station and from time to time. Some pro-
grammes are transmitted from different
locations on the same frequency. and a
combination of ground and sky waves
also results in multi-path reception,
making it impossible to achieve deep
nulls.

Notwithstanding this. interference
from unwanted stations. and man-made
electrical interference. can always be
greatly reduced and usually eliminated.
To have one station completely disap-
pear and be replaced by another as the
loop is rotated can be magical. It cer-
tainly makes the construction of the unit
very worthwhile.

Advancing the Q-control (VR4) will
dramatically increase sensitivity at the
expense of bandwidth. At high settings the
audio quality is muffled, and the loop can
be tuned across the received signal and
centred on one or other of its sidebands.
Not only will this restore the treble
response, it can also shift the tuning to the
side of the signal furthest from a source of
interference.

The Selector switch S1 permits an
instant comparison between the loop and
the other aerial available at the listening
station. Band searching is best carried out
with some form of wire aerial. The loop
can then be switched in for comparison
when the station has been located. This
avoids the need "o keep loop and receiver
tuning in step.
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Rear of the prototype model, showing
the tilt drive-cord arrangement.

PERFORMANCE

Performance was assessed by compar-
ing the seven-rod active loop with other
aerials. The receiver used for the test has a
large signal strength meter. and its a.g.c.
system was switched out.

The aerials used were as follows:

(1) A long (20 metres). high (10 metres)
wire aerial with impedance matching
transformer and screened downlead. The
receiver was earthed when this aerial was
in use.

(2) A passive, one metre diameter air-
cored loop with a single turn coupling
winding and no provision for tilting; i.e.. a
traditional loop or frame aerial.

(3) A thirty-rod version of the ferrite
loop described here.

The test was carried out, during day-
light, in a room *“caged’ by the usual
house-wiring and plumbing (this distorts
nulls). It involved ten stations spread
across the Medium Wave band. Loop out-
put was set at maximum, and the Q-multi-
plier control at zero.

CONCLUSIONS

Results were as follows:

With the exception of one station, the
signal level from the seven-rad loop
always matched that from the long wire.

The seven-rod Active Ferrite Loop
Aerial consistently outperformed the air-
cored passive loop, the signal delivered
being from 3dB to 6dB stronger. The tilt
facility made the nulls with the ferrite loop
deeper than those displayed by the air-
cored model; in some instances a decent
null could be obtained with the ferrite aer-
ial when the null with the traditional loop
was barely discernible.

Output from the thirty rod loop was
some 3dB greater than that from the
seven-rod version.

The application of a modest amount of
Q multiplication dramatically increased
the output of the ferrite loops at the
expense of bandwidth. For a given output,
bandwidth with thirty rods was always
greater than with seven. O
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INGENUITY
" UNLIMITED

)\ Our regular round-up of readers' own circuits. We pay

/ between £10 and £50 for all material published, depending
on length and technical merit. We're looking for novel
applications and circuit tips, not simply mechanical or

) electrical ideas. Ideas must be the reader's own work and
not have been submitted for publication elsewhere.
The circuits shown have NOT been proven by us. Ingenuity
Unlimited is open to ALL abilities, but items for
consideration in this column should preferably be typed or
word-processed, with a brief circuit description (between
100 and 500 words maximum) and full circuit diagram
showing all relevant component values. Please draw all
circuit schematics as clearly as possible.

Send your circuit ideas to: Alan Winstanley, Ingenuity
Unlimited, Wimborne Publishing Ltd., Allen House, East
Borough, Wimborne, Dorset BS21 1PF.

They could earn you some real cash and a prize!

£ %

y

WIN A PICO PC BASED

OSCILLOSCOPE
¢ 50MSPS Dual Channel Storage Oscilloscope
® 25MHz Spectrum Analyser
o Multimeter e Frequency Meter
o Signal Generator
If you have a novel circuit idea which would be
of use to other readers then a Pico Technology
PC based oscilloscope could be yours.
Every six months, Pico Technology will be
awarding an ADC200-50 digital storage
oscilloscope for the best IU submission. In
addition, two single channel ADC-40s will be
presented to the runners-up.

PIC UPS - Jgixsﬂ‘@l"o) Your

1) 1172 T 1o )
PIC Powered

The circuit uses a standard full wave mains
power supply. Diode D5 and resistor R1 pro-

THE purpose of the simple UPS
(Uninterruptible Power Supply) circuit of
Fig.l is to provide a near-seamless battery
backup power for a PIC-based circuit in the
event of a mains failure. It allows the circuit
to be powered from the mains under normal
operating conditions, whilst charging a back-
up battery at a reasonably constant current. In
the event of a power failure the battery takes
up the load with no spikes or delays as would
be caused by a relay changing over.

vide the charging current for battery Bl
which is a standard 84 volt Ni-Cad (9V
RX22 style) type. The purpose of DS is to
prevent the battery from discharging back-
wards following a mains failure. Transistor
TRI! (BC178 or 2N3702) is a pnp type which
combines with R2, R3 and Zener diode D7 to
produce a low voltage cut-off to prevent deep
discharge of BI.

Under mains power, current flows from
the mains power supply through D5 and R1
which charges the Ni-Cad B1. Current also

FS1 05 TR1
o 1N4001 BC178/2N3702
SOmA 230v 017008 il o ¢ wlicqlour o
‘ N
1N4001 7805 ouTPUT
COM ;%
+
€3
47u
=0 oV

Fig.1. Circuit diagram for the uninterruptible PIC Power Supply.

flows through TRI to regulator IC1 which
provides a 5V output for the PIC microcon-
troller. Following a power failure, as the
voltage across Cl falls, D6 becomes for-
ward-biased and D5 reverse biased, so now
the regulator is powered by the battery
instead. Should the battery voltage fall
below approx. 6:2V (5-6V + 0-6V) as set by
D6 and D7. then the Zener will come out of
breakdown and turn off TRI, which cuts
power to the regulator until mains power
returns.
Damien Maguire,
Greystones, Co. Wicklow.

INGENUITY

UNLIMITED

BE INTERACTIVE
IU is your forum where |
you can offer others Q
readers the benefit of |
your Ingenuity. Share
those ideas, earn some . [t/
cash and possibly a
prize!
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THE circuit depicted in Fig.2 is a sound-sen-
sitive switch which will operate a bleeper
whenever a microphone detects a sound. It
could be used in monitoring systems or even
as a novel form of doorbell. The input section
contains an electret microphone (MIC1) fol-
lowed by an amplifier circuit around
Darlington TR1I. The op.amp is configured as
a comparator with the reference voltage
applied to the inverting input (pin 2). The out-
put of the op.amp powers a Darlington driver
which operates an external audible tone gen-
erator. Detected sounds are transformed into
a series of beeps or one long beep. Some
experimentation may be needed as the circuit,
when tested, produced noise with some
op.amps but responded correctly with others.
M.N. Beg, Lenasia,

South Africa.

678

R3
4ak7
R1
43k R2
220k

TR1
MPSA14
c1
au7

__+{] b

MIC1
ELECTRET

-
TR3 -

MPSA14

PIEZO
SOUNDER

Fig.2. Circuit diagram for the Sound Activated Bleeper
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Radio Sleep Timer - Snooze Time

THE circuit diagram of Fig.3 was designed
as a Radio Sleep Timer to be attached to a
battery-operated radio. Its existence was
necessitated by the very poor sound quality of
bedside clock radios, and the realisation that
“sleep”” mode was the only use that the bed-
side clock was getting.

The circuit is based around a NOR gate R-3
latch (IC1a and IC1b) which is operated by
pushswitch S1. Its output drives transistor TR
which sinks current and consequently turns on
the radio. The latch’s inverted output gates an
astable oscillator made up of IClc and ICld.
The oscillator provides pulses to the 14-stage

binary counter/divider 1C2, used here effec-
tively as a divide by 16,384 (214) counter.
Having reached that figure, the counter resets
both the latch and itself. The latch, and hence
the timer, can be manually reset by switch S2.

Connection to the radio is achieved by a
3-5mm stereo socket (SK1). The “collar” or
sleeve (A) is connected to the uninterrupted
positive supply. The switched “ring” (B)
interrupts the negative supply to the radio
when the plug PL1 is inserted; power to the
radio is restored when TR1’s drain goes
low. Negative power is supplied to the timer
via the tip of the stereo plug (C). The circuit

is switched on by plugging it into the radio,
obviating the need for an on-off switch.
The period of timing is set by capacitor C3
and resistor RS. Values of 470nF and 56092
give about an hour delay. A rotary switch
could be used on IC2’s unused outputs to
select variable timing lengths, and the addi-
tion of another 4001 NOR gate could give
touch control and a more reliable “ring-of-
three” astable.
Driver transistor TR1 could be replaced by
a junction transistor and relay, or could trig-
ger other logic circuitry. If switching any-
thing other than a low power battery radio,
sturdier connections between the circuit and
radio will be needed.
Andrew Fisher,
Hitchin, Herts.
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Fig.3. Circuit diagram for the Radio Sleep Timer.

'Scope Synchroniser - Patently a Good ldea

AM a graduate from the Ryazan Radio
Engineering Institute of Russia. The circuit
of Fig.4 was invented and tested as an addi-
tional synchroniser for a common ascilio-
scope to synchronise complex shaped signals.
These signals could not be “stopped” on the
screen with the plain (comparator based) syn-
chroniser because thev had 2nd and/or 3rd

harmonics with amplitudes comparable or
even higher than those of the 1st harmonic.
The new synchroniser perfectly “stopped”
these signals, and has the additional benefit of
not needing any adjustment because it sets
the threshold automatically. The design has
also been used successfully as an input device
for a frequency counter because it perfectly

separated the Ist harmonic. I managed to
obtain a Russian patent certifying this scheme
as an invention.

The device consists of two peak amplitude
detectors: one for the positive and one for the
negative polarity. Their output voltages are
reduced by a coefficient of 0.8 after which
they are compared as reference voltages to
the input voltage using two comparators. The
first comparator IC3 gives out a high level if
the input voltage is higher than the positive

+HIZVTO +15V O

SIGNAL IN]

2 [

Fig.4. Basic
circuit diagram
for the Scope
Synchroniser.

=12V TO =15V O
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reference voltage, and the second one (IC4)
gives out a high level if the input is lower than

. +12TO +15V —O +5V
the negative reference voltage. The outputs of
the comparators are connected to the R and S
pins of the flip-flop ICS which is a type 4013. . o 3
Its Q output pin forms the output “sync” ter- . —— » o s
minal of the circuit. Fig.5 shows how a dual +1 oP1 s p———0
comparator can be used instead. REF+ — —1 ov P SYNC OUT)
The opera}ion gf t.he 'circu.it can be fee7 & B g
explored by simulating it with MicroCAP or o— V318
amils ~ ] CMP—|
similar pac.kages. Flg..6 shows the waveforms ] .
generated in such a simulation. One can see 10 8
. . -2 oV p—q
that the device works properly even if the —vE

amplitude of the input signal alters.

To prove that it works properly when the
phases of harmonics alter, the frequencies
were specially selected to be not exactly 2f or
3f. where f is the frequency of the Ist har-
monic. The values of the peak amplitude
detector capacitors C1/C2 shown in Fig.4 are
chosen to provide the lowest working fre-

1 |
=12V TO-15V -0 0V

A\

quency equal to 200Hz. This frequency also
determines how much of the input signal har-
monics can be frequency shifted from their
values of 2f, 3f, etc.

Fig.5. Using a dual comparator instead of IC3 and IC4 in Fig.4.

Since this frequency shift is comparable to
the lowest working frequency, a switchable
capacitor is recommended. For example
0.1C, 0.33C, IC, 3C could be used to
increase the frequency range and to adjust the
device for a certain signal if the frequencies
of the harmonics are not exact multiples of
the frequency.

Without switching the capacitors the work-
ing range is 200Hz to 20kHz when the ampli-
tude of 2nd and 3rd harmonics are both equal
to amplitude of the Ist harmonic, i.e.
THR = 140%.

The upper frequency is approximately 20-
40kHz, but the circuit can be used to syn-
chronise high frequency signals up to 50-
100MHz by replacing the op.amp-based
detectors and using high speed comparators
for IC3 and IC4.

Dmitry Moskalenko,
Ryazan, Russia.

ddig ou) ML J J

-

L J U LJ

(Our compliments to Mr. Moskalenko and

greetings to our new-found readers in Russia
— ARW).

Fig.6. Waveforms generated to simulate the Scope Synchroniser operation usin_d
MicroCAP,

SUBSCRIBE AND SAVE OVER £5.50 - THAT’S LIKE GETTING

TWO ISSUES FREE

ELECTRONICS TODAY mmmmom_

THE Mo.{ MAGAZINE FOR ELECTRONICS TECHNOLOGY & COMPUTER PROJECTS
SUBSCRIPTION ORDER FORM

Annual subscription rates (2000/2001):
1 Year: UK £27.50, Overseas £33.50 (standard air service)
£51 (express airmail)
2 Years: UK £50.00, Overseas £60.00 (standard air service)
£92.50 (express airmail)
To: Everyday Practical Electronics,
Allen House, East Borough, Wimborne, Dorset BH21 1PF
Tel: 01202 881749 Fax: 01202 841692

EWERYRAY ' \
oz | enclose payment of £........... {cheque/PO in £ sterling INENGNG—_N
; D O only)' m
> payable to Everyday Practical Electronics

Access or Visa No.

S 11 LIRS S SIS

Card EX. DAE ......iiceieiiiiece i

Please supply name and address of cardholder if different from the
subscription address shown below. Subscriptions can only start with the
next available issue. For back numbers see the Editorial page.

INETILE 06 000000000000000006060000640000006A000600060600066080006A06000095000300069000030A0030A009000000000000630000a
[0S 500000000000 0600060000600Aa060606000003005060000A0060005020000A06000060060008000030000006900003000a000s
........................................................ Postcode . ....... ... .. .. .. ..
i
680 Evervday Practical Electronics, September 2000



Our philosophy is simple

Don't just test it...

...Analyse it!

The new Feak Atlas Component Analyser, UK price £60 fully inclusive.
(Shown approx actual size)
To find out just what the Atlas is capable of, give us a call and we'll send you our data pack.
Alternatively, see comprehensive data on our web site.

Peak Electronic Design Limited - West Road House - West Road - Buxton - Derbyshire - SK17 6HF - UK
www.peakelec.co.uk - sales@peakelec.co.uk - Tel. +44 (0)1298 70012 - Fax. +44 (0)1298 22044




Constructional Project

EPE MOODLOOP
POWER SUPPLY

ANDY FLIND

A regulated 132V TA supply which may
be modified for 12V output.

HIS power supply was designed to

I give a constant voltage output with

sufficient current for the EPE
Moodloop project described in last
month’s issue. The Moodloop may be
operated from a supply anywhere between
9V and 15V, the only restriction being that
the voltage of the supply should not vary.

Although the average supply current
drawn at 12V is about 600mA, the peak
value is closer to 1A and at 15V it will be
even higher. Since the output frequency
range of the Moodloop extends down to
1Hz, the use of large decoupling capaci-
tors to supply these current peaks is
impracticable. Instead, a power supply
capable of delivering the peak current con-
tinuously is required.

In some cases a suitable regulated supply
may already be available, but for Moodloop
constructors without access to a suitable
power source this project will fill the need.
It is compact, simple and relatively inex-
pensive to construct and can also double as
a useful source of d.c. power in the work-
shop for other applications.

HOTLY COMPROMISED

The design of a linear regulated power
supply usually involves some compro-
mise. Linear voltage regulators generate
heat. The amount of this heat can be

v d
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determined from the product of the output
current and the voitage difference between
the regulator’s input and output, in watts.
This is why experimenters are sometimes
surprised to find regulators overheating or
even failing despite not being run at any-
where near their full current rating, an
excessive input voltage is often the culprit.

closer to the peak value, which is about
1-414 times this.

The rectifier also introduces a small
voltage drop, typically about 1-2V for a
silicon bridge rectifier where two diodes
are in series with the output at any point
during operation. For a 15V transformer
with a bridge rectifier and a smoothing
capacitor the unregulated d.c. voltage is
likely to exceed 20V with no load.

c3
230V R1
A 100n 100n 5600 é
MAINS
+
0t ca
1N4001
. 4704
N O=0 a
+ D2 a
100000 = 1N4001 03 Yo
T k k| ovenD)
E O 5 ¢ ¢ O SK2

out
: g O ski
l +132v

Fig.1. Complete circuit diagram for the EPE Moodloop Power Supply.

Keeping this to a minimum improves

efficiency and reduces the heat output,
which in turn allows the use of a smaller
heatsink or even no heatsink at all in some
cases. To minimise heat generation in a
mains-operated supply, therefore, it is
desirable to keep the voltage difference
between the unregulated supply from the
rectifier and the regulated output to a
minimum.
It should be remembered, however,
that the average and “ripple” voltage
of the unregulated side both vary
considerably with load current
and it is essential to ensure
that the instantaneous
voltage does not dip
below the minimum
value required for cor-
rect operation of the
regulator.

Typically this is
about 2V to 3V above
the regulated output
voltage. Transformer
output voltages are usu-

ally stated in terms of the

P :
/ r.m.s. value at full power but rise
when lightly loaded, and the rectified
and smoothed d.c. output is in any case

Ripple is usually reckoned to be about
700mV peak-to-peak for each 100mA of
load current with a 1000uF smoothing
capacitor, so it should be about the same
for a 1A output if a 10,000uF capacitor is
used. These were the basic factors consid-
ered when designing this power supply.

CIRCUIT DESCRIPTION

The full circuit of the project is shown
in Fig.1. Transformer T1 is a 20VA type
with two 15V outputs which are connect-
ed in parallel to provide a total current
capacity of about 1.3A. This is full-wave
rectified to d.c. by RECI1 and then
smoothed by the 10,000uF capacitor C1.
This is used to supply regulator ICI, a
standard 12V | A positive supply regulator.

The output voltage is raised to 13-2V by
the inclusion of the two silicon diodes, D1
and D2, between the regulator’s common
connection and the OV supply rail. This
serves two purposes as it both increases the
output power from the EPE Moodloop and
reduces the heat generated in the regulator.

Constructors requiring a 12V supply for
workshop use can replace these two diodes
with a link or even fit a switch to short
them out in order to make both output
voltages available.
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Capacitor C4 provides additional
decoupling for the output of IC1 whilst C2
and C3 provide high frequency decoupling
for IC1’s input and output. The l.e.d. D3,
together with current limiting resistor R1,
indicate that the unit is operating and the
output is present.

UP TO MEASURE

A few measuremenis taken from the
prototype confirm the design considera-
tions just described. The r.m.s. a.c. voltage
of the two parallel connected secondary
windings of T1 was measured at 16-3V
with no load and dropped to 15-5V with a
load of about 1A, The unregulated voltage
across C1 was found to be 20-9V when
unloaded, but dropped to 17-6V with the
1A load.

Maximum ripple at this current was
about 600mV peak-to-peak, so the lowest
instantaneous voltage, at the bottom of the
ripple waveform, was just over 17V. This
leaves a minimum “headroom” of almost
4V for the regulator when it is delivering
13-2V, sufficient to ensure correct opera-
tion but low enough to minimise heat
generation.

With a continuous load of 1A. the regu-
lator will therefore produce about four
watts of heat, whilst the rectifier will add a
further one watt or thereabouts, so a
heatsink of some kind is required. The
transformer was also found to generate an
appreciable amount of heat at this power
level.

CONSTRUCTION

The prototype was constructed within
an inexpensive aluminium box as shown in
the photographs. Transformer T1, rectifier
RECI and the capacitor Cl were fitted
into the bottom section of the box. RECI
is secured with a single screw and a dab of
heatsink compound, no insulation being
necessary.
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Fig.2. Stripboard component layout.

STRIPBOARD

INSULATING
WASHERS
IC
]
T\ \ h g
INSULATING ALUMINIUM
SPACER CASE

Fig.3. Suggested method of mounting
the circuit board and regulator on the
underside of the case cover.

Capacitor C1 is a “snap-in” type really
intended for mounting on a printed circuit
board, but here it is secured with a U-
shaped bracket made from a scrap of alu-
minium and connections are made with
soldered leads.

Capacitors C2, C3 and C4 with the two
diodes D1 and D2 were assembled on a
piece of 0-1-inch pitch stripboard having 8
strips of 11 holes as shown in Fig.2. This
and the regulator IC1 were then fitted to

COMPONENTS

See
Resistor
R 560  TALK
Capacitors page

C1 10,0004 radial elect,

snap-in, 35V

C2,C3 100n ceramic,

resin-dipped (2-off)

C4 470u radial elect, 35V
Semiconductors

D1, D2 1N4001 rectifier diode

(2 off)

D3 red l.ed.,

panel-mounting

REC1 6A 100V bridge rectifier

IC1 7812 1A +12V regulator
Miscellaneous

T 20VA mains

transformer, 15V
X 2 secondaries

S1 d.p.s.t. switch, mains

rated

SK1 4mm socket, red

(see text)
SK2 4mm socket, black
(see text)

Stripboard, 0-1-inch matrix, 8 strips
by 11 holes; insulating mounting kit for
IC1; aluminium case 152mm x 114mm
x 76mm; heatsink 152mm x 94mm x
14mm, plain aluminium.

Approx. Cost
Guidance Only

£22

excluding case

the upper section of the box, well away
from the transformer and rectifier to dis-
tribute the heat as evenly as possible.

The mounting tab of regulator ICI is
internally connected to the common lead
so it was fitted to the aluminium sheet




with an insulating washer and some
heatsink compound. The leads were
then bent to allow them to be soldered
directly to their connections on the
stripboard as shown in Fig.3. This keeps
the decoupling capacitors C2 and C3
close to 1CI.

A single mounting screw with an insu-
lating spacer provides additional support
for the stripboard. The components are
connected together as shown in Fig.4.

Two 4mm sockets are fitted to the case
for the output, and l.ed. D3 and RI are
connected to these as shown. Although a
single-pole switch was used for the mains
input a double-pole type would be prefer-
able for safety reasons so Fig.4 shows
how this should be wired.

General component layout within the aluminium case. Note the
regulator and small circuit board mounted on the underside of

the case cover.

MAINS SAFETY

Where possible, parts of the circuit con-
nected to the mains supply, such as the
switch and transformer connections,
should be insulated or shrouded. Some
heat-shrink sleeving proved useful for
this. Where live parts are exposed, care
MUST be exercised whilst testing or
working on the unit. Temporary covering
with insulating tape is often a good idea
when working with such hazards.

Enlargement showing the regulator (IC1) bolted to the underside of the aluminium
case cover. It is mounted using an insulating kit and some heatsink compound.

230V ac
MAINS

T1 O

OV 18V OV 18V

STRIPBOARD

Fig.4. Details of the interwiring between components. The
“heavyweight” components are mounted on the base of the

aluminium box — see facing photograph.
\

It is essential to earth the metalwork of
the case and it will be seen that the negative
output rail (SK2) is also connected to earth.
The prototype does not have any built-in
fusing, instead it relies on a 3A fuse in the
mains plug, but constructors wishing to add
fuses to the input or the output for addition-
al safety may easily do so.

If the unit is to be used as a source of
power for the workshop a separate switch
for the output would be a useful addition
as capacitor C1 stores a considerable
amount of power and rapid disconnection

.of this from a circuit on test might occa-

sionally be required. It would also help to
spare the unit from the stress of frequent
power-up from the mains.

COMPONENT LAYOUT

Apart from keeping the stripboard close
to the regulator, the layout of this unit is in
no way critical. Built as described, it gen-
erates a moderate amount of heat, much of
which seems to come from the trans-
former. To assist with dissipation a large
heatsink was screwed to the top of the
box, and overnight use with the EPE
Moodloop results in it becoming quite
warm but not too hot to touch, which is
quite acceptable for modern electronic
components.

If 4mm sockets are used as shown for
the output, it is essential to ensure the

leads are plugged in the correct way round
when using it with the Moodloop as
reversing the supply polarity would dam-
age this.

A later addition to the prototype, which
may be seen in the photographs, was a
concentric type power socket wired in par-
allel with the 4mm output sockets. This
was placed at the rear so that the cable was
out of the way when in use.

The unit is capable of continuous output
of up to about 1A, in fact most regulators of
this type can actually supply a little more
than their nominal 1A output for short peri-
ods. Momentary short circuiting of the out-
put should not cause damage as they also
generally have internal “fold-back™ current
limiting protection, although for longevity
prolonged short circuiting and overload of
the output should obviously be avoided. []

NEXT MONTH

We present a Magnetic Field
Strength Checker. Ideal for indicat-
ing the presence (or absence) of
“force fields” from the EPE
Mooodloop relaxation project
(Aug. '00) and other sources of
magnetic “radiation”.

ON SALE - 7 Sept
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£1 BARGAIN PACKS
Selected ltems

CROCODILE CLIPS. Small size, 10 each red and
black. Order Ref: 116.

PLASTIC HEADED CABLE CLIPS. Nail n type,
several sizes. Pack of 50. Order Ref: 123.

30A PANEL MOUNTING TOGGLE SWITCH.
Double pole. Order Ref: 166.

SUB MIN TOGGLE SWITCHES. Pack of 3. Order
Ref: 214.

HIGH POWER 3in. SPEAKER (1W 8ohm). Order
Ref: 246.

MEDIUM WAVE PERMEABILITY TUNER. It's
almost a complete radic with circuit. Order Ref:
247.

HEATING ELEMENT. Mains voltage 100W, brass
encased. Order Ref: 8.

MAINS MOTOR with gearbox giving 1 rev per 24
hours. Order Ref: 89.

ROUND POINTER KNOBS for flatted %in. spin-
dles. Pack of 10. Order Ref: 295.

CERAMIC WAVE CHANGE SWITCH. 12-pole, 3-
way with %in. spindie. Order Ref: 303.
REVERSING SWITCH. 20A double pole or 40A
single pole. Order Ref: 343.

LUMINOUS PUSH-ON PUSH-OFF SWITCHES.
Pack of 3. Order Ref: 373.

SLIDE SWITCHES. Single pole changeover. Pack
of 10. Order Ref: 1053.

PAXOLIN PANEL. Approximately 12in x 12in.
Order Ref: 1033.

CLOCKWORK MOTOR. Suitable for up to 6
hours. Order Ref: 1038.

TRANSISTOR DRIVER TRANSFORMER.
Maker’s ref. no. LT44, impedance ratio 20k ohm to
1k ohm, centre tapped, 50p. Order Ref: 1/23R4.
HIGH CURRENT RELAY. 12V D.C. or 24V A.C,,
operates changeover contacts. Order Ref: 1026.
2-CORE CURLY LEAD. 5A, 2m. Order Ref: 846.
3 CHANGEOVER RELAY. 6V A.C., 3V D.C. Order
Ref: 859.

3 CONTACT MICRO SWITCHES, operated with
slightest touch. Pack of 2. Order Ref: 861.

HIVAC NUMICATOR TUBE. Hivac ref XN3. Order
Ret: 865.

2IN. ROUND LOUDSPEAKERS. 502 coil. Pack of
2. Order Ref: 908.

5K POT, standard size with DP switch, good
length Y%in. spindle, pack of 2. Order Ref: 11R24.
13A PLUG, fully legal with insulated legs, pack of
3. Order Ref: GR19.

OPTO SWITCH on p.c.b., size 2in. x 1in., pack of
2. Order Ref: GR21.

COMPONENT MOUNTING PANEL, heavy
Paxolin 10in. x 2in., 32 pairs of brass pillars for sol-
dering binding components. Order Ref: 7RC26.
PEA LAMPS, only 4mm but 14V at G-04A, wire
ended, pack of 4. Order Ref: 7RC28.

HIGH AMP THYRISTOR, normal 2 contacts from
top, heavy threaded fixing underneath, think
amperage to be at least 25A, pack of 2. Order Ref:
7FC43.

BRIDGE RECTIFIER, ideal for 12V to 24V charg-
er at 5A, pack of 2. Otder Ref: 1070.

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

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

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

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

12V POLARISED RELAY, 2 changeover contacts.
Order Ref: 1032.

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

LARGE MICRO SWITCHES, 20mm x Smm x
10mm, changeover contacts, pack of 2. Order Ref:
826.

PIEZO ELECTRIC SOUNDER, also operates effi-
ciently as a microphone. Approximately 30mm
diameter, easily mountable, 2 for £1. Order Ref:
1084.

LIQUID CRYSTAL DISPLAY on p.c.b. with ICs
etc. to drive it to give 2 rows of 8 characters, price
£1. Order Ref: 1085.

RECHARGEABLE 12V JELLY ACID BATTERIES.
Yuasa 12V 2.3AH. These are 7in. long, 3in. high
and 1%in. wide with robust terminals protruding
through the top. Price £3.50. Order Ref: 3.5P11.
DITTO, but 12V 18AH. This is 7in. long, 7in. high
and 3in. wide. Brand new with 12 months guaran-
tee, price £12.50 or pack of 4 for £48, including
VAT and carriage. Order Ref: 12.5P3.

Note -~ This battery will start a car and is ideal for
golf trolleys, etc.

CHARGER for these batteries and other sealed
lead acid batteries, £5. Order Ref: 5P269.
RECHARGEABLE NICAD BATTERIES. AA size,
25p each, which is 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.
ANSWER-PHONE UNIT. Brand new, suitable for
connection to any BT line, has been currently sold
for around £25. You can have one at £12. Order
Ret: 12P38.

LIGHT ALARM. A circuit for this appears in the
February issue, however, we have a rather less
complicated model already made up and in a nice
case, price only £3. Order Ref: 3P155.

FOR QUICK HOOK-UPS.
You can't beat leads with a
croc clip each end. You can
have a set of 10 leads, 2
each of 5 assorted colours
with insulated crocodile
clips on each end. lead
length 36cm, £2 per set.
Order Ref: 2P459.

1MA PANEL METER. Approximately 80mm x
55mm, front engraved 0-100. Price £1.50 each.
Order Ref: 1/16R2.

VERY THIN DRILLS. 12 assorted sizes vary
between 0-6mm and 1-6mm. Price £1. Order Ref:
128.

EVEN THINNER DRILLS. 12 that vary between
0-1 and 0-5mm. Price £1. Order Ref:129.

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

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

FLASHING BEACON. Ideal for putting on a van, a
tractor or any vehicle that should always be seen.
Uses a Xenon tube and has an amber coloured
dome. Separate fixing base is included so unit can
be put away if desirable. Price £5. Order Ref:
5P267.

MOTOR SPEED CONTROLLER. These are suit-
able for D.C. motors for voltage up to 12 and any
power up to 1/6 h.p. They reduce the speed by
intermittent full voltage pulses so there should be
no loss of power. In kit form these are £12. Order
Ref: 12P34. Or made up and tested, £20. Order
Ref: 20P39.

MOST USEFUL POWER SUPPLY. Rated at 9V
1A, this plugs into a 13A socket, is really nicely
boxed. £2. Order Ref: 2P733.

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

12V 8A DC POWER SUPPLY. Totally enclosed
with its own cooling fan. Normal mains operation.
Price £11. order Ref: 11P6.

TWIN 13A SWITCHED SOCKET. Standard in alt
respects and complete with fixing screws. White,
standard size and suitable for flush mounting or in
a surface box. Price £1.50. Order Ref: 1.5P61.
INSULATION TESTER WITH MULTIMETER.
Internally generates voltages which enable you to
read insulation directly in megohms. The multi-
meter has four ranges AC/DC volts, 3 ranges DC
milliamps, 3 ranges resistance and 5 amp range.
Ex-British Telecom but in very good condition,
tested and guaranteed, probably cost at least £50
each, yours for only £7.50 with leads, carrying
case £2 each. Order Ref: 7.5P4.

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

BIG 12V TRANSFORMER. It is 55VA so that is
over 4A which is normal working, intermittently it
would be a much higher amperage. Beautiful
transformer, well made and very well insulated,
terminals are in a plastic frame so can't be acci-
dentally touched. Price £3.50. Order Ref: 3.5P20.

SMART HIGH QUALITY ELECTRONIC KITS

CAT. NO. DESCRIPTION PRICE
£
1005 Touch Switch 2.87
1010 5-input stereo mixer with monitor output  19.31
1016 Loudspeaker protection unit 3.22
1023 Dynamic head preamp 2.50
1024 Microphone preamplifier 207
1025 7 watt hi-fi power amplifier 253
1026 Running lights 460
1027 NiC.cad battery charger 3.91
1030 Light dimmer 2.53
1039 Stereo VU meter 4.60
1042 AF generator 250Hz-16kHz 1.70
1043 Loudness sterec unit 3.22
1047 Sound switch 5.29
1048 Electronic thermostat 3.68
1050 3-input hi-fi stereo preamplifier 12.42
1052 3-input mono mixer 6.21
1053 Electronic metronome 3.22
1054 4-input instrument mixer 2.76
1059 Telephone ampiifier 4.60
1062 5V 0-5A stabilised supply for TTL 2.30
1064 12V 0-5A stabilised supply 3.22
1067 Stereo VU meter with leads 9.20
1068 18V 0-5A stabilised power supply 2,53
1070 Hi-fi preamplifier 7.47
1071 4-input selector 6.90
1080 Liquid level sensor, rain alarm 2.30
1082 Car voltmeter with .e.d.s 7.36
1083 Video signal amplifier 2.76
1085 DC converter 12V to 6V or 7-5V or 9V 253
1086 Music to light for your car 4.60
1093 Windscreen wiper controller 3.68
1094 Home alarm system 12.42
1098 Digital thermometer with |.c.d. display 11.50
1101 Dollar tester 4.60
1102 Stereo VU metar with 14 lL.e.d.s 6.67
1106 Thermometer with L.e.d.s 6.90
1107 Electronics to help win the pools 3.68
1112 Loudspeaker protection with delay 4.60
1115 Courtesy light delay 2.07
1118 Time switch with triac 0-10 mins 4.14
1122 Telephone call relay 3.68
1123 Morse code generator 1.84
1126 Microphone preamplifier 4.60
1127 Microphone tone control 4.60
1128a Power flasher 12V d.c. 253
1133 Stereo sound 10 light 526

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

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

3-OCTAVE KEYBOARDS with piano size keys, brand
new, previous price £9.50. now 2 for the price of one.

Order Ref: 9.5P5.

TOROIDAL MAINS TRANSFORMERS
All with 220V/240V primary winding

24V + 24V at 25VA would give 25V at 1A or 50V at %A,
price £3. Order Ref: 3P245.
0-7V 40VA has a main winding 7V at 5A and a secondary
winding 12V at 1A, price £3. Order Ref: 3P238.
35V at 80VA, price £5.
0-110V + 0-110V at 120VA would give you 110V at just
over 1A or 220V at %2A, price £8. Order Ref: 8PG3.
0-35V + 0-35V at 150VA would give 35V at 4A or 70V at
2A, price £8. Order Ref: 8PG9.
0-35V + 0-35V at 220VA would give 35V at 6%2A or 70V at
3UA, price £10. Order Ref: 10PG4.
0-110V + 0-110V at 220V would give 110V at 2A or 220V
at 1A, price £12. Order Ref: 12PG5.
0-110V + 0-110V at 500VA would give 110V at 5A or 220V
at nearly 3A, price £25. Order Ref: 25PG8.

1-5-6V MOTOR WITH GEAR-
BOX. Motor is mounted on
the gearbox which has inter-
changeable gears giving a
range of speeds and motor
torques. Comes with full
instructions  for changing
gears and calculating
speeds, £7. Order Ref. 7P26.

TERMS

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

J & N FACTORS

Pligrim Works (Dept.E.E.)

Stairbridge Lane, Bolney
Sussex RH17 5PA
Telephone: 01444 881965
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and IAN BELL

Our surgeons round up a variety of readers’ queries and examine choices for
rechargeable batteries, including the latest Rechargeable Alkaline Manganese
(RAM) and Nickel-Metal Hydride cells.

Common ground

I'm a beginner in electronics and have
an idea for a project using a microcon-
troller to interface with some components
including some pumps. I've made a start
by purchasing a PIC Programmer and
assembler. I need to know how to inte-
grate a PIC into a circuit which will be
powered by a 12V rail, and also how to
switch a 12V pump from the PIC I/O
Ports. I would like to know how to bring a
12V supply down to 5V (to power the
microcontroller) and also how to switch
on a 12V device from a 5V output. Thanks,
David Nash (by E-mail).

All you need is an ordinary three-termi-
nal SV regulator such as the 7805 to
reduce the 12V rail to 5V. The regulator
has an advantage of being short-circuit
proof, having a thermal shutdown func-
tion to prevent overheating (caused by
inadequate heatsinking for instance). For
an example, see the Interior Lamp Delay
project in Oct’99 EPE.

You can interface your 5V PIC micro-
controller output to a higher voltage load
by ensuring that the PIC and load circuits
both have a common ground as a refer-
ence. Then use say an npn transistor to
interface (or buffer) the PIC to the load,
with the emitter connected to OV. The PIC
output drives the transistor through a base
resistor of say 4.7 kilohms (4k7) or so.
One side of the load is connected to the
collector but the other side can be
“returned” to a higher voltage (+12V say).
A 1IN4001 diode should be connected
across the pump, anode on collector, to
prevent back-E.M.F. spikes.

As long as the PIC circuit and transistor
all use the same OV rail everything will be
fine — you just have to keep an eye on the
voltages appearing across which compo-
nents. Also consider using a MOSFET
power transistor, which being voltage
operated will draw next to no current from
the PIC. ARW.

Beginner’s Questions

I'm building an l.e.d. flasher circuit on
stripboard and have a few questions. What

686

is the best way to cut the copper strip? How
do I know which way round to connect
le.d.s? Even under a magnifying glass the
leads look the same all round to me.

One of my resistors (a 4,700 one) has got
FIVE stripes — yellow, violet, black, brown,
brown! How do I read it? Is there some-
where with a good description of the 555
timer i.c.? Lastly, what's a good source of
3V for the circuit? Peter (via the Internet).

Use a twist drill bit to break the copper
strips. Something like a 3 or 3-5mm diam-
eter, held in a pin vice (a handheld
“chuck”) is fine, or buy the proper tool
called a “spot face cutter”. Avoid drilling
right through the board. Much practical
advice for constructors will be found in
Robert Penfold’s Practically Speaking —
Techniques of Actually Doing It column.

Most l.e.d.s. have a flat on the “body” cir-
cumference to mark the cathode (k) lead.
Sometimes, especially with miniature types,
the l.e.d. leads may be designated only by
their length so you'd need to check the con-
nection data in a catalogue. Personally, |
look inside the l.e.d. body; almost always
the cathode is the reflector cup.

The resistor: yellow = 4, violet = 7, black
= 0, brown = x 10, brown = 1%, so it’s a
4k7 1% resistor. When you’ve more expe-
rience, as soon as you see yellow and vio-
let stripes together you’ll know it’s a “47
something” resistor, which will tell you
which end to read the colour code from,
but even I have to get the data books out to
check those bothersome five-band types
sometimes'

Data sheets on the 555 timer abound, try
downloading one from the National
Semiconductor or Texas Instruments web
sites (I commend the National
Semiconductor data CD ROM which 1
bought on-line for a few dollars). The man-
ufacturer Zetex produces an interesting
low-voltage variation of this timer, the
ZSCT1555 which operates down to 2V.

You can easily obtain 3V d.c. by placing
two 1-5V cells in series using a suitable
battery holder and clip. Or try the idea of
using a 3V lithium manganese coin cell,
e.g. the CR2450.

Lastly, this seems as good a time as any
to introduce my new Electronic
Components Photos CD-ROM, which
contains over 200 colour JPG images of
electronic components divided into cate-
gories. It’s in HTML format and runs
from your web browser, but you don’t
need an Internet connection to view it.
Both thumbnail and high-resolution
colour images are included, along with a
demo copy of Paint Shop Pro image edit-
ing software.

The CD ROM is intended for further
education, presentations, parts cata-
logues, handouts, industry training, per-
sonal projects and web sites, and it is
available from the publishers of EPE for
only £19.99. (See the CD ROM advert
elsewhere in this issue.) You’'ll find all
sorts of photos of resistors, light-emitting
diodes, chips and more, included on the
CD ROM. ARW.

Shocking Stuff

Fernando Bentes de Jesus in Portugal
is a regular reader and enquires about the
use of Residual Current Devices (RCDs
or Ground Fault Circuit Interrupters
(GFCls) in the States).

If it only takes a current of 20mA to
cause uncontrollable spasms, perhaps
rendering a person unable to release a
live wire and electrocuting them, how can
an RCD offer protection if it typically only
trips at 30mA? Incidentally, I have a dish-
washer which causes a worrying and tin-
gling electric shock — yet the RCD checks
out OK and does not trip in use.

This was prompted by a two part feature
on electricity generation and distribution
(EPE Aug’99 to Sept.’99). I haven’t
heard of any cases whereby anyone has
suffered electrocution before an RCD has
managed to trip. The level of leakage cur-
rent flowing through the body is unstable
because it depends on so many factors,
including skin moisture and the body’s
contact with the earth.

Even if a fault current of (say) 20mA
was received, this is very likely to
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increase and as soon as the RCD threshold
is reached, the device must trip. There is
no question of someone clinging on to a
live apparatus and suffering a constant
20mA shock, because in practice that fig-
ure just couldn’t be constant. If they lose
muscle control and therefore grip some-
thing tighter, the current would rise and
trip the RCD. A trip time of 40 millisec-
onds is typical, far too rapid to allow the
current to cause any real damage, so hope-
fully I can put your mind at rest.

We can’t really cover electrical repairs,
but your dishwasher may have developed
an insulation fault (perhaps in the wiring
loom near the door hinge) made worse by
condensation or water leakage. You were
unable to pinpoint the problem, so my
advice is to get it looked at by a profes-
sional or treat yourself to a new one
instead! ARW.

Ferric Disposal

If you're looking to dispose of highly
corrosive Ferric Chloride etchant safely at
home, there is a problem. (In some coun-
tries the use of this etchant by the pubiic is
banned altogether.) You can’t put it in the
waste disposal, nor bury it, nor are you
supposed to flush it down drains or toilets
(and definitely don’t pour it down a sink!).

I'm told that it can be rendered safe by
mixing it with Sodium Hydroxide (caustic
soda). The sodium and chloride will com-
bine to make salt whilst the iron and cop-
per will settle, but I haven’t confirmed
this. Sodium Hydroxide is itself already
useful as a developer for UV-exposed
boards but as a caustic product it has its
own share of handling hazards.

An alternative suggestion is to mix
Sodium Carbonate (common washing
soda crystals) with the Ferric Chloride,
then mix the result in with cement ar
Plaster-of-Paris, which can then safely be
thrown away. Comments from chemists
would be welcomed! ARW.

Assault and Ni-Cad Battery

From Mr. D.E. Gardner, of Yateley,
Hants came a query in respect of the cor-
rect use of Nickel-Cadmium (Ni-Cd) bat-
teries. The increased use of digital cameras,
camcorders and radio-control means that
there are ever more Ni-Cads in circulation.
Their life will be extended if treated prop-
erly, but how do you do that? Let’s look at
rechargeable battery options, including the
latest rechargeable alkaline types.

I would like to know how best to treat
rechargeable Ni-Cad batteries. | guess |
must have five different battery systerms
for my radio-control models, each battery
needing a specific time for charging. How
far must a battery discharge before
recharging? There seem to be no proper
facilities for discharging these battery
packs, so is there a simple way to do it?

Whilst queuing in an electronics store, a
customer walked in with a cordless phone
which had suddenly stopped working. The
phone looked like new but it wouldn’t
work at all. Dodgy rechargeable batter.es
were diagnosed, and with a new set
installed, the phone sprang into life. All
the previous two week’s missed calls sud-
denly came in! (Ahem.)

Constant trickle-charging coupled with
light use in between times, is a sure way of
shortening the working life of a Ni-Cad,
which is the main reason why there is a
thriving trade in replacement cordless
phone batteries. Ni-Cad cells dislike
repeated shallow discharges, and, of
course, everyone knows about the so-called
“memory effect”, which is defined by
Eveready as the “characteristic attributed
to nickel-cadmium cells wherein the cell
retains the characteristics of the previous
cycling. That is, after repeated shallow
depth discharges the cell wil! fail to pro-
vide a satisfactory full depth discharge.”

Ni-Cads are strange because they enjoy
being treated somewhat badly, not gently.
Generally, it’s best to let the gadget fully
discharge occasionally (several times a
year), rather than partially discharge the
Ni-Cad before recharging. Cordless
phone, electric toothbrush, rechargeable
torch or razor owners should take note.
Unfortunately Ni-Cads tend to self-dis-
charge over an extended time (say 10 to
20 weeks), and they are useless for low-
drain applications such as clocks or
L.C.D. calculators.

If, like me. you use many sets of cells, a
good tip is to number your cells in sets
using a Dymo or Brother label maker, so
that you know which sets are ready and
which have been discharged. This helps to
ensure that the cells are treated consistent-
ly and aren’t mixed up. Also to avoid a
fire hazard, always store charged batteries
safely, so that they cannot be shorted out
by metal objects.

As for “when is a Ni-Cad considered
flat” the consensus is when the voltage
across a cell is approximately 0-9V it is
time to recharge. A 3-6V or 7-2V pack has
three or six cells respectively, so they are
“flat” when they have about 2.7V or 5.4V
on-load. There is no point continuing
beyond that because the Ni-Cad’s capaci-
ty has already been spent. You run the
additional risk of causing polarity reversal
if the cells are discharged too much.

Gas gauge chips

It’s nothing to do with spiralling gaso-
line prices — knowing how much power
remains is a big headache for laptop com-
puter and mobile phone manufacturers. In
the industry, a variety of so-called “gas
gauge” chips are available from the likes
of Texas Instruments, who recently joined
forces with specialist battery controller
makers Unitrode and Benchmarq
Microelectronics. If you’re looking for
data on their current range of battery
controller chips, go to www.bench-
marq.com.

Radio control models that use 7-2V rac-
ing packs are notoriously abusive of
Nickel-Cadmium cells. Battery packs can
become too hot to handle after just a few
minutes of hard driving but elevated tem-
peratures are a potential source of internal
battery ruin. In racing applications, ensur-
ing that the battery has fully discharged is
not a problem (it usually happens just as
you're winning!), as the batteries are sub-
ject to a complete discharge over a 10
minute cycle or so.

There is probably less risk of “memory
effect” arising but the high temperatures
caused by self-heating are of concern.
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Eveready suggest a maximum tempera-
ture of 45°C when discharging before cut-
ting the load.

You cannot measure the remaining capac-
ity of a Ni-Cad by reading its off-load volt-
age. If you want a simple method of mea-
suring when they are nearly flat, you could
maybe measure the voltage at which point a
particular light bulb filament ceases to glow
and, using that as a guide, discharge a bat-
tery pack down to a known voltage that
way, or place a load across the battery and
use a voltmeter. Avoid merely connecting a
bulb and letting it run flat.

Internet users can fetch a couple of inter-
esting old documents from our FTP site
which describe some of the chemistry
behind the so-called “memory effect”. Go to
ftp://ftp.epemag.wimborne.co.uk/pub/
docs.

Down with heavy metal

Today my advice would be to choose
Nickel Metal Hydride (NiMH) types
instead, which are a development of the
Nickel Cadmium cell. They are more envi-
ronmentally friendly, eliminating the use of
heavy metals (Cadmium). Better still, size-
for-size NiMH cells have up to 40 per cent
extra capacity, though their discharge char-
acteristics are broadly the same as Ni-Cd
cells — their terminal voltage runs along a
plateau and then plummets suddenly.

I find NiMH cells indispensable for
heavy loads such as my digital camera and
flashguns. The elimination of Cadmium
also vastly reduces the cell’s susceptibility
to memory effect (more correctly called
voltage depression, where the cell cannot
“return” to the original voltage).

However, it is strongly recommended
that you never leave a NIMH battery con-
nected to a load such that it is allowed to
completely discharge the battery, or (as
with NiCads) it may suffer voltage rever-
sal. Always remove the load from a NiIMH
battery before it is too late. I find this
slightly disconcerting as I need to leave a
set of NiMH cells in my digital camera to
keep its clock running in between times,
but I have not noted any ill effects so far.

The best charging techniques are
designed to avoid overcharging and pos-
sible damage, and they use a three-stage
process: a fast recharge to restore up to
90 per cent capacity, an intermediate
timed charge completely restores full
capacity followed by a trickle charge to
balance the cells and compensate for
self-discharge.

The electronics industry has a lot of
experience of the fifty-year old Ni-Cd but
the newer NiMH cell is now creeping on
to the consumer market. One wall
recharger (the Energiser ACCU Hi Energy
Charger, from Argos 982/6852 - also see
the identical-looking/priced Uniross
CHX2 from Maplin, UG31J) will charge
four cells of either type or a 9V battery, at
the flick of a switch. I must say that the
first example of this model T purchased
got alarmingly hot during charging and
failed altogether after a few uses, but its
replacement is going strong.

RAM your batteries

The latest arrival on the battery scene is
the Rechargeable Alkaline Manganese
(RAM) cell, in which Rayovac leads the
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way (see photo)_gltlhough th'fl:ybz}re %\\‘& gide;t fpossitt;le. appeal.
not very widely available. ‘\ ueries from beginners are
Rayovac claim that they have a o g _ welcome, and you can rely on
higher initial capacity than either \\\ \\23 \\?'Q\\ \S\% 5@ g us for practical and responsible
Ni-Cd or NiMH cells, though not \\\%\ e \\\'6 S advice. We try to help with
as much as an ordinary alkaline \\%‘% D general  electronics-related
cell, which have a lower internal 0L queries and offer pointers
resistancq. Importantly, much bet- - \‘ whe:re we can, but we cannot
ter self-discharge parameters are = \"* — design custom circuits to
claimed. N3 / order, help with spares or
Choosing a rechargeable battery \ i repairs, nor does this column
is very much like choosing horses : )25& deal with microcontroller pro-
for courses — there may be times < g :ﬁf gramming (sorry).
when a RAM battery would be ’ We know that Circuit
ideal for loads where ordinary - Surgery is amongst the maga-
alkaline types are used but have a ‘ : zine’s ‘most popular. columns.
moderate turnover. Cost-effec- There is however an increasing
tiveness is often the most critical dearth of what we would term

factor which determines what

type of cell to use. Rayovac par-
ticularly recommends RAM cells for
applications needing high capacity and
low self-discharge uses. I would consider
them for flashlights or radios.

The charging method is complex, and
TI/Benchmarq have developed some chips
for recharging RAM batteries. More
advanced systems, including microcon-
troller-based chargers, require expert advice.

intended for Original Equipment
Manufacturers (OEMs), there is plenty of
technical data there of interest to the con-
structor or engineer.

Also have a look at http://data.energiz-
er.com/batteryinfo for the low-down on
Ni-Cd and NiMH cells. Both this and the
Rayovac web sites have good technical
data and performance curves the publica-
tion of which has been long-awaited, and

“sensible” questions — many
queries received are simply
unanswerable, and some readers hope a
complete chapter will be written special-
ly for them (and faxed/E-mailed by
return). We welcome queries from edu-
cation (including further and higher edu-
cation) although we cannot always
promise a reply unless we intend to use
it in the magazine.
So if you have a “sensible” question that

I strongly recommend reading
Rayovac’s superb on-line battery data,
available as a PDF file from www.ray-
ovac.com/busoem/oem/specs/down-
load.shtml. This is probably the best
resource available, and although it’s

you will also find charging and discharg-
ing advice on-line. ARW.

Help us to help you
Circuit Surgery has always been your
column and it tries to maintain the

you think would be of interest to other
readers, please write to us at the Editorial
address or ask by E-mail to
alan @epemag.wimborne.co.uk and
we’ll do our best to help through the medi-
um of this column.

with David Bamngton

Active Ferrite Loop Aerial

One or two components needed for the Active Ferrite Loop Aerial
require further comment and could possibly give some readers local
sourcing problems.

As pointed out by the author, most varicap diodes designed for
Medium Wave tuning with a 9V maximum bias should be OK in this
circuit. The one specified in the article is the KV1236 dual type. Our
latest information is that this is to be replaced by the KV1235 type.
Both devices will, of course, function in this project.

The specified varicap and transistors are available from Bonex
Ltd (B 01753 549502 or www.bec.co.uk) and JAB Electronic
Components (2 0121 682 7045).

Finding a source for the ferrite rods proved a littte more problem-
atic as they seem to have been dropped from many components
catalogues. One very good deal we came across was from J&N
Factors (B 01444 881965) who are offering a pack of two ferrite
rod aerials from their “bargain packs” for just £1, code Ref D53A. At
that price you can discard the coils and use the rods. Another fer-
rite rod source is Squires Model & Craft Tools (& 0711243
842424), code 882-000. This one has a slightly flattened profile,
measures 100mm long, and costs £1 each.

If you intend to use the 6-3mm stereo jack socket and plug
arrangement to link the top aerial “turret” to the base control unit, the
socket came from Maplin (www.maplin.co.uk), code BW80B. They
also supplied the Lorlin, plastic cased, 3-way 4-pole rotary switch,
code FF76H.

The single-side printed circuit board is available from the EPE
PCB Service, code 274.

EPE Moodloop Power Supply

As far as we can tell the 6A 100V bridge rectifier, called up in the
EPE Moodloop Power Supply component listing, is an International
Rectifier device and their code for this part is KBPC6-01. This is cur-
rently listed by Farnell (® 0113 263 6311 or www.farnell.com),
code 438-029 and Maplin (® 0870 264 6000 or
www.maplin.co.uk), code AR80B.

The 20VA mains transformer, with two independent 15V sec-
ondary windings, is an RS product and can be ordered through any
bona-fide RS stockist or through Electromail (& 01536 304555 or
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http://rswww.com), their “mail order” outlet. It carries the order
code 805-079.

Any readers who experience difficulty finding a suitable 10,000uF
35V working radial electrolytic capacitor will find one stocked by
Maplin under their HC series, code AU23A. At nearly £4 it seems a
bit on the high side, but capacitors do appear to be more expensive
nowadays. The same company also supplied the “flat type”,
undrilled, aluminium heatsink, code FL42V. Most of our components
advertisers should be able to supply a suitably sized, two-piece alu-
minium box.

Remote Control IR Decoder

We have only been able to trace one source for the IS1U60 sen-
sor used in the Remote Control IR Decoder project.

This is a complete 3-pin infra-red remote control receiver, com-
plete with integral lens and EMI shielding, manufactured by Sharp,

~and was purchased from Electromall (& 01536 204555 or

http://rswww.com), code 577-897. It can also be ordered through
any bona-fide RS Components stockists. The chip also contains
enough processing circuits to convert the incoming modulated sig-
nal to a logic pulse train output.

Unprogrammed PIC16x84s are now quite plentiful and should be
easy to obtain. However, for those readers unable to program their
own PICs, a ready-programmed PIC16F84 can be purchased from
Magenta Electronics (2 01283 565435 or
www.magenta2000.co.uk) for the inclusive price of £5.90 (over-
seas readers add £1 for p&p). For those who wish to program their
own PICs, the software is available from the Editorial Offices on a
3-5in. PC-compatible disk, see PCB Service page. It is also avail-
able free via the EPE website: ftp://ftp.epemag.wimborne.
co.uk/pubs/PICS/IRdecoder. The software is written in MPASM.

Steeplechase Game

We do not expect any component buying problems to be encoun-
tered when shopping for parts for the Steeplechase Game, this
month’s “Top Tenner” project.

PLEASE TAKE NOTE

Experimenter’s Power Supply /U May '00
Page 343. The two programmable Zener diodes (IC2, IC4)
used in this circuit were wrongly identified as Texas TL431C
parts. They should be Zetex ZR431C devices.
The Zetex device has a much lower excitation current than its
Texas counterpart and is essential in this application.
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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 learn 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.

Order 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
A sanaa e

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 VT302
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 and Mastercard orders accepted - please give card number, card expiry date and
cardholder’s address if different from the delivery address.

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, Allen House, East Borough, Wimborne,
Dorset BH21 1PF
Direct Book Service is a division of Wimborne Publishing Ltd., Publishers of EPE
Tel: 01202 881749. Fax: 01202 841692
Due to the cost we cannot reply to overseas orders or queries by Fax.
E-mail: dbs@epemag.wimborne.co.uk
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RADIO
VT401 61 minutes. A M. Radio 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. EM.
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
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Simpisest Programming Connactions
V7305

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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Bell College
Almada Street
Hamilton

Scotiana ML3 0J8
Tel: 01698 283100
Fax: 01698 282131

Make your

BEI_JI_J glql!?gc

Expertise pay!

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

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

* Learn at your own pace in your own home

* Support from professional engineers via phone,
FAX and the internet

* Courses from introductory Bridging Modules
to HNC Eilectronics

*  Units from Programmable Logic Controliers to
Engineering Computing

DONT DELAY ~ we are waiting to hear from you.

Contact Laura Murdoch, Open Learning Co-ordinator
Tel 31698 283100 Ext. 214.

E-mall l.murdoch@beli.ac.uk

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

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

Bedl Cotige ofTachnology ( }
is rgisiered charit No. Sc (21173,

providing quaifty Higher Education and Ak
Training opportunsties for il "IN

-

PARTNERSHIP

Eurapean Social
Fund GB

DISTANCE
LEARNING COURSES in:

Anailogue and Digital Electronics, Fibre Optics,
Fault Diagnosis, Mechanics, Mathematics and
Programmable Logic Controllers leading to a

BTEC PROFESSIONAL
DEVELOPMENT CERTIFICATE

o Suitable for beginners and

those wishing to update their
knowledge and practical skills
Courses are very practical and
delivered as self contained kits

No travelling or college attendance
Learning is at your own pace

Each course can stand aione or be
part of a modular study programme
Tutor supported and BTEC certified

For information contact:

NCT Ltd., P.O. Box 11

Wendover, Bucks HP22 6XA

Telephone 01296 624270; Fax 01296 625299
Web: http://www.nct.itd.uk

-
& &
[ e e o .
~ ~
~
tl\
-
=™
=R
N"“i
oD
T
AT o
- —

SINAD MEASUREMENTS
for only

TEKTRONIX 244SA
. 4 channel, 150MHz
delay sweep,
cursors/readout

D

TEKTRONIX 475

MARCONI B93C
AF POWER METER
300u Watts-:30 Watts; 20Hz-35kHz
2:5 ohm-20 kilohms
MARCONI 893C unused, boxed £100

o ) T Daal trace, 200Mrz MARCONI 893B — to 10 Watts max
.-,: D
4

»

il : Gdayeeg NO SINAD £30
AT

.l'l |
D [
She S46
AVO 8 MK. 6 MULTI-
METER

Mllin Ever-Ready Case
5 with Lead's and Batteries

GOULD J3B
SINE/SQ. OSCILLATOR
Low distortkm
Balanced metered

10Hz-

= 100KkHz $
output. Attenuator

=" == |

E :150

LARTRON 7150

DMM G‘b -digt TRUE R M.S High Accuracy IEEE
HIGH QUALITY RACAL COUNTERS

m
-

. et = o 0,

Other AVOs tiom

RACAL TRUE RMS VOLTMETERS

IWARCOMI2022EN SPECTRUM ANALYSERS
4 " | HP.8SE2A thiz-226H: £9000
O Lo1Chs TEKTRONIX 492 50kHz-18GH: £3500
Up lo +10dBm outpul. | EATOMAILTECH 757 0.001-22GHz 2500
Phase med. Lo dispIaY. | ADVANTEST Ra261A 9kHz 26GHz, synhesssed £4000
S, Agntweigh. HP.853A (Dg Crame) with 86S9A 100kHz-21GHz  £2750
; gnt. H.P, 85588 with main rame, 100KHZ.1500MHz £1250
MARCOM 2382 100HZ-400MHz. hgh resolutaon e
25-£600- B&K 2033R Senal . £
e b ADVANTEST ThA13T 1004350z €275
MARCOMI 2370 04z 110MHz m £500
LP. 141
0 CORMONCATONS TESTSETS | | 42,5758 -
MARCOM 3955472980 o500 | 8554 S0KHz-1250MHz from £750
8555 10MHZ-16GH from £1000
MARCON 2019 Syrth AMFM sig gen, BOKHZ-1040MHz 8475 e DLE CECore
NP D o o O s fag  TEKTROMXTDSISO dua mace 20MKz 1GSs  £1500
et popedaltontpeoi o5 TEKTROMX TASABS & chamel, 200MHz etc £1100
GIGATRONIZT100 S og o, 10 205 5000 1P 546008 dualtrace, 100MHE M3 L1000
e 2N oo o i ciagg  PHILIPS PM30G2 262.ch  200MHz, dolay, TB e £950
BI0A AN oo gon 00z 0OUHZ “ito  PHIUPS PMI0B2 2:2-ch . 100MHz, delay elc £800
FLP, B610A AMFM o o 200K 19Uz t2c9  TEKTROMX TASA6S dual race. 100MHz, Gelayekc  £600
PRHUPS PHS128 So & Wim TBOMHE wih TEKTRONIX 2645 4-ch., 300MHZ, delay Sweep cursors  £1250
PO, 100 Comer EEE gosp  TEKTRONIX 20 cul rae. SO, 100MSs oot e T8I0
TEKTRONIX 2232 dual trace, 100MHz, 100MSs, cursors eic
:fwgmﬂm” s gm,f; R oy TEKTROMX 2212 oual race, GOMHZ, 20MSIs, cursors ec €650
MARCON 6500 ayser o150 TEKTRONIX 2210 dual irace, SOMHx, 20MS's £450
HP AZ75A LCR Mate, 100310z 2% WP S4200A Dogtsng, 5Kz, 200M5's 500
H.P. 8303E Orstortion Analyser . . $
WAYNE KERR 3245 Inductance Anarysev £2000 ] "“‘,ﬂ’ Dual
H.P. 81124 Puise Generalor, 50M) 250

£1
DATRON AutoCal Multmeter %7»401 1065/1061A/1071
from

93008 Version
9301/8302 3F Versior 16 1:53Hz from £200-£300

RACAL/AIM 9343M LCR Dilabrld%e Digtal
Auto measarements of R,

HUNTRON TRACKER Mocel 1000 . .
H.P, 53154 Universal Courter, 1GHz, 2-ch .
FLUKE 80S0A DMM 4'% digt 2A True RMS  £75
FLUKE 8010A DMM 32 digt 10A 50

9300 £Hz-Z3MHz usable to GOMHz, 10V-316\" tgg - - ———

9904 Universal Timsr Counter,

50MHz
9916 Counter, 10Hz-520MHz . .
Digital LCD +

£50
£75
£50

MARCONI 2610 TRUE
RMS VOLTMETER

9918 Counter, 10Hz-560MHz, 9-cigit
Analogue @

GOODWILL GFT 8010G

FREQUENCY COUNTER, Rasge ’f ‘
1H2-12C4Hz, B gt Drsplay, 15mv -

FMS Senstvty  Unused £75 -

GOODWILL

GVT427 DJAL CHANNEL A.C.
MILLWOLTMETER

10mV 300V in 12 ranges
Frequency 10Hz-1MH2z

-

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

5Hz to 25MHz + D.C. Autoranging

RACAL 9008 Auto Mod Meter, 1.5MHz-2GHz £200

LEVELL TG200DMP RC Oscillator, 1Hz-1MHz £50
Sine/Sq. Meter, battery operated (batts not su;;plmd)

FARNELL LF1 Sire/5q. Oscillator, T0Hz- 1MHZ £75

FARNELL L30/2 Bench Power Supgly

0-30 Votis; 0-2 Amps.
ONLY

Constant DIC outouws/
MANY OTHER “OWER SUPPLIES AVAILABLE

Canstant current

MARCONI 2400 Frequency Counter, 20GHz £1000

H.P. 53508 Fre.,\mc) Counter, 0GHz . £2000

H.P. 53424 10H2-18GHz Frequency Counter £800

FARNELL AP100/30 Power £1000

FARNELL AP70/30 Power Suf £800

PHIUPS PM5418TN Colour TV Patten Generator £175%

PHILIPS PM5418TX1 Colour TV Pattern Generator £2000 :

BAK Accelerometer type 4366 £300 THIS IS THE BEST
H.P. 116920 Dual Dwrecional Coupler, 2MHz-18GHz .. £1600 | CHEAP SCOPE
H.P. 116810 Dual Drectional Coupher, 2MH2- 18GH2 £1250 YOU WILL EVER
TEKTRONIX P61098 Probe, 100MHz readout, unused £60 BUY!!
TEKTRONIX P6106A Probe, 250MHz readout, unused . . £85 " GOULD 051100 ~ Dual Trace, J0MHz

WELLER EC3100A
Temperature conlroiled Soldering Stabon
200°C450°C Unused

| £125 2

Delay Very bnght Supphed with manual and tw3 probes

STEWART of READING

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

ape v

.., wms o | FARNELL AMM25S
A e
1-5MHz-; b g | ¢
- - TEKTRONIX 400 SERIES
s 458 Dol SorageDunl Toce 1OOW: Dty £550
— N\mo?zgoraguwmoﬂowmi)aay £250
Also avalable 485 Dual Trace 350MHz Detay Sweep €750
FARNELL AMM2000 Auto Mod Meter, 10Hz-2 4GHz Unused  £950 475 Dual Trace 200MHz Delgy Sweep £400
MARCONI 2305 Mod Meter, 500kHz-2GHz from £750 465 Dual Trace 100MHz Delay Sweep £40C

Used Equipment - GUARANTEED. Manuals supplied
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.
Please check availability before ordering.

CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage
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Everyday Practical Electronics are pleased to be able to offer all readers these

ELECTRONICS CD-ROMS

Analogue Electronics is a complete learning resource

ANALOGUE ELECTRONICS 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

3 % 3 sections), Transistors (4 sections), Waveshaping Circuits (6 sections). Op.Amps
= = | —— Rl - 17sections covering everything from Symbols and Signal Connections to

t ; Differentiators. Amplifiers — Single Stage Ampilifiers (8 sections), Multi-stage
Amplifiers (3 sections). Filters — 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.

Complimentary output stage Twin-T phase shifting network

Digital Electronics builds on the knowledge of logic gates
DlGlTAL ELECTRONICS covered in Electronic Circuits & Components (opposite),

and takes users through the subject of digital 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
and their operation, 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

- 3 clock circuitry, counters, binary coded decimal and shift registers. A/D and D/A
E avenTofod 3= converters and their parameters, traffic light controllers, memories and
Virtual laboratory - Traffic Lights Microprocessor microprocessors - architecture, bus systems and their arithmetic logic units.

Filters is a complete course in designing active and
F".TERS passive filters that makes use of highly interactive virtual
laboratories and simulations to explain how filters are
|— [ Revrom SRR = designed.
!
l
|

J e It is split into five chapters: Revision which provides underpinning knowledge
i L. . L ) required for those who need to design filters. Filter Basics which is a course in
5 h - T TR l 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
Filter Theory Active filter synthesis Chebyshev filters based on the use of op.amps.

X ok = | reelrlos e S

Digital Works Version 3.0 is a graphical design tool that

enables you to construct digital logic circuits and
DIGITAL WORKS 30 analyze their behaviour. It is so simple to use that it will
_ take you less than 10 minutes to make your first digital
e "F-—T“ 'F design. It is so powerful that you will never outgrow its

oO=s9
B R DY .ty POEOmDDrEmMEEEE BeEe e o A

" ok D e b | BRSSP : 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
Powerful tool for designing and learning

Macro screen Counter project

PRICES Hobbyist/Student ............ccccvvivisinnisnnicnssssnenne.. £45 inc VAT
Prices for each of the CD-ROMs above are: Institutional (Schools/HE/FE/Industry).............£99 plus VAT
Institutional 10 user (Network Licence)..........£199 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT” prices)



Interested in programmmg PIC microcontrollers? Learn with PICtutor by John Becker

This highly acclaimed CD-ROM, together with the PICtutor experimental and development board, will teach
you how to use PIC microcontrollers with special emphasis on the PIC16x84 devices. The board will also act
as a development test bed and programmer for future projects as your programming skills develop. This
interactive presentation uses the specially developed Virtual PIC Simulator to show exactly what is
happening as you run, or step through, a program. In this way the CD provides the easiest and best ever
introduction to the subject.

Nearly 40 Tutorials cover virtually every aspect of PIC programming in an easy to follow logical sequence.

HARDWARE

Whilst the CD-ROM can be used on its own, the physical demonstration provided by the PiCtutor
Development Kit, plus the ability to program and test your own PIC16x84s, really reinforces the lessons
learned. The hardware will also be an invaluable development and programming tool for future work.

Two levels of PICtutor hardware are available — Standard and Deluxe. The Standard unit comes with a battery
holder, a reduced number of switches and no displays. This version will allow users to complete 25 of the 39
Tutorials. The Deluxe Development Kit is supplied with a plug-top power supply (the Export Version has a
battery holder), all switches for both PIC ports plus l.c.d. and 4-digit 7-segment l.e.d. displays. it allows users
to program and control all functions and both ports of the PIC. All hardware is supplied fully built and tested
and includes a PIC16F84.

PiCtutor CD-ROM HARDWARE

Hobbyist/Student .................... £45 inc. VAT Standard PICtutor Development Kit ....... £47 inc. VAT
Institutional (Schools/HE/FE Industry) . ..£99 plus VAT Deluxe PiCtutor Development Kit ........ £99 plus VAT
Institutional 10 user (Network Licence) .£199 plus VAT Deluxe ExportVersion ................. £96 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT" prices)

ELECTRONIC COMPONENTS PHOTOS
A high quality selection of over 200 JPG images of electronic components. This selection of high resolution photos can be used to enhance projects
and presentations or to help with training and educational material. They are royalty free for use in commercial or personal printed projects, and can
also be used royalty ‘ree in books, catalogues, magazine articles as well as worldwide web pages (subject to restrictions — see licence for full 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. var

ELECTRONIC CIRCUITS & COMPONENTS
+ THE PARTS GALLERY

MODULAR CIRCUIT DESIGN

This CD-ROM contains a range of tried and tested analogue and digital

Provides an introduction to the principles and application of the most common types of
electroric components and shows how they are used to form complete circuits. The

vistual laboratories. worked examples and pre-designed circuits allow students to fearn,

expeiiment and check their understanding. Sectians include: Fundamentals: units &
multiples, electricity, electric circuits, alternating circuits. Passive Components:
resistors, capacitors, inductors, transformers. Semiconductors: diodes, transistors,
op.amps, bgic gates. Passive Circuits . Active Circuits

The Parts Gallery will help students to recognise common electronic components and
their corresponding symbols in circuit diagrams. Selections include: Components,

circuit modules, together with the knowledge to use and interface them.
Thus allowing anyone with a basic understanding of circuit symbols to
design and build their own projects.

Essential information for anyone undertaking GCSE or “A” level
electronics or technology and for hobbyists who want to get to grips
with project design. Over seventy different Input, Processor and Qutput
modules are illustrated and fully described, together with detailed
information on construction, fault finding and components, including
circuit symbols, pinouts, power supplies, decoupling etc.

Componentis Quiz, Symbols, Symbols Quiz, Circuit Technology

Hobbyist/Student £34 inc VAT
Institutional (Schools/HE/FE/Industry) £89 plus VAT
Institutional 10 user (Network Licence) £169 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT" prices)

Minimum system requirements for these CD-ROMSs: PC with 486/166MHz, VGA+256 colours, CD-ROM drive, 32MB RAM,
10MB hard disk space. Windows 95/98, mouse, sound card, web browser.

{ Pleasesename: CD-ROM ORDER FORM ORDERING
ALL PRICES INCLUDE UK

Version required:

[J Hobbyist/Student

Filters ] Institutional POSTAGE
[ Institutional 10 user

Single User Version £19.95 inc. VAT
Multiple User Version £34 plus VAT

(UK and EU customers add VAT at 17.5% to “plus VAT” prices)

[ Analogue Electronics
[ Digital Electronics
0

Note: The software on each
version is the same, only

[ Digital Works 3.0 the licence for use varies.
[0 PiCtutor

[J Electronic Circuits & Components +The Parts Gallery

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

Note: The PICtutor CD-ROM is

[ PICtutor Development Kit - Deluxe [ Deluxe Export  notincluded in the Kit prices.

[ Electronic Components Photos Note: The software on each version is Institutional, Multiple User and Deluxe

=
]
]
|
|
|
|
|
|
|
|
|
|
]
]
]
|
|
|
|
|
[J Medular Circuit Design - Single User ; " ! Versions — overseas readers add £5 to the basic
the same, only the licence for use varies. 1
[T Modular Circuit Design — Multiple User Y | price of each order for airmail postage (do not
i
|
[}
)
1
i
1
)
1
)
1
|
|
|
]
|
]
|
|
|
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1
i
1
1
1
I
1
1
1
1
1
1
|
| [J PiCtutor Development Kit - Standard
1
1
1
l
1
1
1
: add VAT unless you live in an EU country, then
1

1

1

I

1

FUI MaIME: . . o e e e add 17%% VAT or provide your official VAT
ADATESS: . vt e registration number).
Send your order to:
.............................................................................. Direct Book Servics
........................... Postcode: ................Telk No: ..............c..... Allen House, East Borough, Wimborne
SIGNATUIE. . oottt e e e Dorset BH21 1PF
]! enclose cheque/PO in £ sterling payable to WIMBORNE PUBLISHING LTDfor € .............. Direct Book Service Is a division of Wimborne

Publishing Ltd. To order by phone ring
01202 881749. Fax: 01202 841692

We cannot reply to overseas orders by Fax
Goods are normally sent within seven days
E-mail: orders @ b ,C0. UK

» 9

[ Please charge my Visa/Mastercard: £ . ............. Cardexpirydate: ....................
(01 [ R 550 6 606 0 60 00 66 B0 a0 66 6aa 06 E00060000000608606060000000a0a5000a800000080000

Fo———mme—m—————
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PRACGTIGALLY SPEAKING

Robert Penfold looks at the Techniques of Actually Doing It!

IN THEORY at any rate, summer shouid
be nearing its end when this maga-
zine is on the bookstalls, and thoughts
should be turning away from outdoor
pursuits towards indoor activities such
as project building. Traditionally, this is
the time of year when a lot of new
recruits enter the hobby, and this fea-
ture often offers advice about getting
started.

This time we work on the basis that
learning from your mistakes is good,
but learning from the mistakes of other
people is even better, and we will con-
sider how not to do it. By avoiding the
pitfalls mentioned here new recruits
should find this absorbing hobby rela-
tively frustration-free.

Smart Buying

When building old projects we
always advise checking the availability
of all the components before
buying any of them.
Otherwise you risk purchas-
ing 95 per cent of the parts
only to discover that the other
five per cent are no longer
available.

Both manufacturers and
retailers seem to have ratio-
nalised their ranges of com-
ponents in recent vyears,
resulting in many compo-
nents suddenly disappearing.
Short-lived components that
failed to “make the grade”
have always been a problem,
but even some of the “golden
oldies” have suddenly proved
to be difficult or impossible to
obtain in recent years.

Even with a project pub-
lished a few months ago it is
risky to start ordering parts
without first checking that they are all
still available. Be particularly careful
about semiconductors, which seem to
be the worst sufferers of here today -
gone tomorrow syndrome.

Get as many catalogues and price
lists as you can. This maximises your
chances of being able to track down
any vital but unusual parts that are
needed to complete a project. Most
component suppliers now have online
catalogues at their web sites, and you
should certainly pay these a visit if you
have Internet access. Ignoring the
Shoptalk feature is a common error.
This gives at least one source of supply
for any difficult to obtain parts used in
EPE projects.

Mega-Projects

Building a large and exotic project is
a good way to impress your family and
friends, but only if it works! It is stating
the obvious to say that beginners
should choose beginners projects, but
some succumb to the temptation to go
for something more impressive.

694
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Fig 1. A ‘dry’ joint on the left and a good joint on the right.

Provided you choose simple projects
to start with there is an excellent
chance that they will all work. You may
have to sort out one or two simple mis-
takes, but there should be no major dif-
ficulties. With larger projects there are
more opportunities for things to go
wrong, and it can be more difficult to
sort things out if problems do occur.
Only build a project if you fuily under-
stand its function and use.

Another good way to get into difficul-
ties is to build a project that is not nec-
essarily all that complex, but has a
highly technical or obscure function
that you do not really understand. At
one time there was a steady trickle of
letters from readers who were having
problems simply because they had
misunderstood the exact function of a
project. Thankfully, this type of thing is
relatively rare these days.

Kid Gloves

When | start on some do-it-yourself
jobs around the house it takes a while
to adjust to doing things on a larger
scale. | am used to producing and
working on intricate circuit boards, not
dealing with huge sheets of MDF and
drilling large holes through walls.

Many people have the opposite prob-
lem when starting electronic project
construction. Most project cases are
made from thin and relatively soft alu-
minium, or plastics that are either soft
or brittle. Fibreglass circuit boards are
quite tough, but boards made from
other materials are less durable. Some
makes of stripboard are quite brittle.

Applying the “hammer and tongs”
approach to project construction is a
good way to end up with a collection of
battered and cracked cases and circuit
boards. Always proceed slowly and
carefully, using no more than moderate
pressure. For electronic project work
hand tools or small cordless power
tools are more appropriate than large
power tools.

¥
. - .\ .b. .

You also need to go at things in a
restrained way when mounting compo-
nents on a front panel. Most front panel
components are mounted via a thread-
ed bush and a fixing nut. Even with the
larger components that have metal
bushes, tightening the nuts as if they
were wheel nuts on a car could cause
damage.

With the smaller components and
those that have plastic bushes it wouid
certainly produce some sheared
threads. Over-tightening the fixing nuts
on smaller components can even result
in the front section breaking off com-
pletely. Tighten mounting nuts enough
to fix the components securely in place,
but do not necessarily go on turning
them until you cannot force them any
further.

Bit of Advice
The EPE web site
(www.epemag.wimborne.
co.uk) is the place to go if you
would like to know how to sol-
der properly. There you will find
a comprehensive and fully illus-
trated guide to soldering.
There are two common mis-
takes that newcomers tend to
make when they first try their
hand at soldering. The obvi-
ous way to solder is to first
melt the solder on the tip of
the iron, and to then transfer
the molten solder to the sur-
faces that are to be joined.
Unfortunately, in this case the
obvious method is definitely
the wrong way of doing things.
The type of solder used for
electrical work has cores of
flux which help the solder to
flow over the wires, copper
pads, etc., so that a good electrical
connection and a physically strong joint
are produced. The problem with apply-
ing the solder to the bit first and the
joint second is that the flux tends to
burn away before the solder reaches
the joint.

Another problem is that the solder is
applied to a cold joint, and it tends to
solidify as soon as it touches any of the
cold metal surfaces. This factor, plus
the lack of flux, results in the solder not
flowing over the surfaces properly, giv-
ing a weak and ineffective “dry” joint.
The left-hand joint in Fig.1 was pro-
duced using the transfer method. It has
actually produced a proper electrical
connection, but the lack of solder has
given a physically weak joint.

To avoid a “dry” joint the tip of the
soldering iron must be applied to the
joint first, and then some solder is fed
onto the bit of the iron. The solder
should then flow over the surfaces to
produce a strong joint and a good elec-
trical connection, as the right-hand
joint of Fig.1.
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Modern componenrts and solders
make soldering much easier than it
used to be, but you may still
encounter a leadout wire or integrat-
ed circuit pin that is clearly covered
with a large amount of dirt or corro-
sion. It is then a good idea to careful-
ly scrape away the contamination with
the blade of a penknife or using wire
wool, rather than hoping that the flux
will be able to deal with it.

Timeout

The second common soldering
problem is simply taking too long over
each joint. With experience you will
be able to complete soidered joints
very rapidly without having to give
each one very much thought. Initially
things will inevitably be slower and
hesitant, but the bit of the iron must
still be applied to each joint fcr no
more than one or two seconds.

Some components are more heat
resistant than others, but even the
more simple components such as
resistors and capacitors can be dam-
aged by overheating. Semiconductors
are much less tolerant of heat, and
are easily damaged by “leisurely”
soldering.

It is a good idea to buy some resis-
tors and a piece of stripboard and use
these to practice soldering before try-
ing to actually build your first project.
You will then “get up to speed” before
you start building irn earnest, and any
“burnt sacrifices” you produce initia'ly
will be of no consequence.

Broken Wires

It is tempting for the beginner to
improvise when it comes to cutting
wires and stripping insulation from
them. Homespun methods that
involve sharp knives have ito be
regarded as decidedly dangerous.
Scissors are a less dangerous option,
but will soon be ruined if they are
used to cut wires, and do not provide
the sort of precision that is required.

A problem when using arything
other than proper wire strippers is
that the wires are almost invariably
nicked slightly during the stripping
process. This seriously weakens the
wires, which then easily fatigue and
break. Use multi-strand connecting
wire rather than the single-core vari-
ety that is very prone to this breaking
problem.

A cheap pair of combination wire
cutters and strippers should last
many years and will avoid a lot of
problems. These have notches in the
cutting blades (see Fig.2) so that they
can be adjusted to cut through the
insulation without damaging the wires
within.

Always set wire strippers for the
largest aperture that enables the
sleeving to be removed. This minimis-
es the risk of damaging the wires.

Holders

It is tempting to leave out integrat-
ed circuit (i.c.) holders, or d.i.l. (dual
in-line) sockets as they are common-
ly referred to. Why bother with the

Fig 2. Inexpensive wirecutters/strippers can save a lot of problems and are safe.

expense of an i.c. holder when you
can solder the components directly
onto the board?

As pointed out previously, semicon-
ductors are vulnerable to overheat-
ing, a problem that is made worse if
there are large numbers of pins to
connect. Also bear in mind that many
modern semiconductors are vulnera-
ble to damage from static charges. It
is not just large discharges that are
the problem, and even quite modest
voltages can “zap” the inputs of some
devices.

Soldering this type of component
direct to a circuit board increases the
risk of static damage and is definitely
not a good idea. Always heed any
advice about avoiding static damage,
including the use of i.c. holders.

Another good reason for using
holders is that the occasional mistake
will inevitably occur, with the integrat-
ed circuit being fitted the wrong way
round. If the device is fitted in a hold-
er there is no major problem. There
are special tools for pulling integrated
circuits from their holders, but it is
usually possibie to carefully lever one
end free using a small screwdriver,
and to then repeat the process at the
other end. The device is then fitted
the right way around.

If the component seems very reluc-
tant to move, you are probably lever-
ing the socket away from the board
rather than the chip from its holder!
Look carefully at what you are doing
when using low-profile holders.

A popular way of damaging inte-
grated circuits is to pull them from
their holders using your fingers. If you
do manage to pull the devices free it
is virtually certain that one end will
pull clear of the holder well ahead of
the other end. This produces a lot of
severely bent pins.

The pins can usually be prised
back into position with the aid of a
screwdriver blade, but there is a real
risk of one or more pins breaking off.
There is also a strong possibility that
as the chip comes free from the hold-
er it will bury some of its pins into
your finger.

Desoldering equipment is needed
to remove an integrated circuit that is
soldered direct to the circuit board.
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Even with the right equipment it can
be difficult to remove multi-pin com-
ponents. There is a real risk of dam-
aging the component, but of more
importance the circuit board can also
come to grief.

Testing Time

When your latest masterpiece is
finished it is tempting to immediately
switch on and see if it works. It is also
a popular mistake that will probably
not have dire consequences, but
costly damage cannot be ruled out.

Itis a good idea to spend at least a
few minutes looking for any wiring
errors, semiconductors fitted the
wrong way round, swapped over com-
ponents, and this sort of thing. Be
especially vigilant when looking for
components that are fitted the wrong
way round, and do not forget to check
the battery clip as well.

In the past, semiconductors con-
nected the wrceng way round or fed
with the wrong supply polarity had a
life expectancy of about one
microsecond. Modern devices are
less easily damaged in this way, but
they can still be “zapped” by the large
supply currents that often flow as a
result of incorrect connection.

You are usually left in no doubt
when a semiconductor overheats,
because it often explodes with a load
“crack”. Electrolytic capacitors con-
nected the wrong way round often
suffer the same fate. Always switch
off at once if you detect the charac-
teristic smeil of hot components com-
ing from a low power circuit.

Ignoring any notes on setting up
and using a project is a good way of
ensuring that it fails to perform prop-
erly even if it has been built properly.
Always follow any setting up instruc-
tions “to the letter”, and heed any
advice about using projects.

Do It

The biggest mistake of all is to
always be about to build a project, but
to never actually get around to it.
Getting started is the hardest part of
any creative hobby, but once under-
way you are unlikely to have any
regrets and should be at the start of
countless hours of fun.
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PIC Programming Project -

REMOTE CONTROL

IR DECODER

ROGER THOMAS

Allows PIC programming enthusiasts
to remotely control their designs.

microcontroller circuits to be
enhanced by the addition of a low
cost infra-red sensor and suitable decoding
software. The operation of the PIC soft-
ware can then be selected via a remote
control handset. This control option may
be preferable to interfacing external
switches to the PIC.
The circuit and program could also be
used just as a simple tester to show that a
remote control is working.

BASIC FUNCTIONS

Referring to Fig.1, the Remote Control
Decoder uses an infra-red sensor (IC2) the
demodulated output from which is con-
nected to a PIC16x84 microcontroller
(IC1) for decoding.

Remote control handsets can use a vari-
ety of different protocols. The PIC soft-
ware decodes either the RCS (Philips) or
SIRC (Sony) transmission protocol as
these are most likely to be used to control
equipment in the home. These protocols
are described later so that the decoding
software can be understood and incorpo-
rated as part of another program for a more
elaborate circuit.

To help demonstrate the decoding
process, and provide programming exam-
ples, the PIC circuit incorporates two light
emitting diodes (D1 and D2) connected to
Port B. Certain remote control key codes

THIS design was created to enable PIC

are recognised by the PIC software and
used to switch these l.e.d.s on or off.

Resistors R1 and R2 limit the l.e.d. cur-
rent from the PIC. Additional l.e.d.s with
suitable current limiting resistors can be
added but note that the PIC can only
source a maximum current of 20mA per
port pin, with a maximum current total of
100mA for Port B.

The circuit can easily be built on strip-
board and requires a regulated +5V power
supply. No constructional details are
offered. Software is available as stated later.

SERIAL INTERFACE

It can be difficult to predict what com-
mand code a particular remote control
handset key will generate. Instead of
switching on or off l.e.d.s, the value of the
command code generated by the remote
control handset can also be serially trans-
mitted to a PC-compatible computer.

To achieve this, R3 is a series current-
limiting resistor and connects Port B pin
RB3 to pin 2 of a 9-pin D-type serial port
socket (SK1 in Fig.2) so that the data from
the PIC circuit can be sent direct to the
PC’s serial port. In serial mode, the PI
software needs to be amended with the
l.e.d. output routine replaced by the serial
port emulation software.

By running the PC serial link version of
the PIC software the command values of
different remote control handset keys are

displayed. The lists
which illustrate vari-

+5v 14
O-

+VE

RBO
IC1

(3]

s IC2
= (S1Uso

2 o A1

Kplatd 7
'1_W_ RB1

R2
p—————HAN—
SK1
PINS

RB3

PIC16x84

ous command codes
are given later, but can
< only be used as a gen-

18 eral guide to what
A | I command code a
A=) S given key on the
| KB I "_ handset may generate.
s INFRA-RED

SENSOR
The IS1U60
remote control infra-
red sensor, IC2, is
manufactured by
Sharp. As can be

o
O

seen from the block

diagram in Fig.3, this

Fig.1. Circuit diagram for the Remote Control IR Decoder.
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device filters, ampli-
fies and demodulates

the infra-red signal. The final stage is a
comparator circuit which gives a clean
TTL output signal. Using this device is
considerably easier (and cheaper) than
building a circuit using a separate infra-red
detector and amplifier. Pinouts are given in
Fig.4.

Data output from the sensor is connect-
ed directly to the PIC at Port B pin RBO.
(It could also be added to an existing PIC
circuit with minimal additional wiring if a
spare port pin is available.)

With no infra-red signal the output of
the device is 5V (logic 1) and consumes a
maximum current of 4-5mA (2-8mA typi-
cal). The recommended power supply
range is 4.7V to 5:3V.

SKI__1 2%3 4 &*
l 00000 ;
ONoooo/ O

PIN 2 DATA
PIN § GROUND
{(VIEWED FROM SOLDER SIDE)

Fig.2. 9-pin D-type female serial
connector.

COMPONENTS

Resistors See
R1, R2 680€2
(2 off) ’
R3 470Q TALK
Capacitors page
C1 10uF elect. 10V
C2,C3 33pF ceramic (2 off)

Semiconductors

D1, D2 red Le.d. (2 off)

IC1 PIC16x84
microcontroller,
preprogrammed
(see text)

IC2 1S1U60 infra-red sensor

Miscellaneous

SK1 9-pin D-type serial
connector, female

X1 4MHz crystal

Stripboard, size to suit; 5V power

supply (see text)

Approx. Cost
Guidance Only

excluding PSU
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LIMITER BPF DEMODULATOR

HNA\H ™

INTEGRATOR COMPARATOR
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Tz s
1. Vour (OUTPUT)

2, GROUND
3. Vog (+5V)

Fig.4. Pinouts for the IS1U60 sensor.

RC5 PROTOCOL

The RCS5 remote control code protocol
was developed by Philips and is used by
several other manufacturers. However, it is
worth noting that not all products manu-
factured by Philips use this protocol.

An RCS transmission has a duration
of approximately 25 milliseconds and
contains 14 bits of data. A logic 0 is
encoded by a high-to-low transition and
a logic 1 by a low-to-high transition.
This is called bi-phase coding, as illus-
trated in Fig.5.

The arrangement of the 14-bit code is
given in Fig.6. The first two bits (S) of the
transmission are Start bits and are always
transmitted as logic 1. This allows the IR
receiver to adjust its automatic gain con-
trol to suit the infra-red signal strength.
The Control bit (C) toggles whenever a
new key is pressed, or if a key is held down
and a repeated transmission is made every
113 milliseconds.

Next is the Address (A4 to AO) of the
equipment that is to respond to the com-
mand transmitted. With five bits there are
32 different devices that can be addressed.
Some of the more common addresses are
given in Table 1. Note that the software of
the decoder described here does not actu-
ally decode the device address but the pro-
gram could be altered to do so.

After the address come the six
Command code bits (CS to C0), giving a
total of 64 different commands that can be
transmitted. Some of the more common
commands are listed in Table 2.
Commands 0 to 17 are used mostly to con-
trol a TV receiver, commands 41 to 46 are
used for teletext, and 47 to 55 used to con-
trol a video tape recorder.

LOGIC 0"

LOGIC 1

t=88%s

Fig.5. RCS5 timing of logic 0 and logic 1
data.

RCS5 DECODING
SOFTWARE

RCS5 transmissions are relatively slow in
comparison to the operation of the PIC
microcontroller. However, due to the bi-
phase encoding, a more complicated
decoding algorithm is needed than might
be expected.

The decoding software works by using

the falling edge of

the RCS signal to
generate an inter-

[s slclmmnmwlcsacaczca co]

rupt. The 8-bit inter-

START CONTROL ADDRESS CODE

COMMAND CODE nal RTCC (Real
Time Clock

Fig.6. RC5 code format.

Counter) timer value
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Fig.3. Block diagram for the IS1U60 remote control IR sensor.

Table 1. Example RC5 device addresses.

Address Device
0 TV receiver 1
1 TV receiver 2
2 teletext
5 video recorder 1
6 video recorder 2
7 experimental
8 satellite
16 preamplifier 1
17 tuner
18 audio tape recorder 1
19 preamplifier 2
20 CD player
23 audio tape recorder 2

Table 2. RC5 command codes.

Command Function
0-9 numerais 0 to 9
10 digits
11 select
12 stand-by
13 mute
14 presets
15 display
16 volume +
17 volume —
41 page
42 timer
43 large
44 reveal
45 cancel
46 subtitle
47 store
48 pause
49 erase
50 fast reverse
51 fast forward
52 rewind
53 play
54 stop
55 record

is read (TIMERVAL) after every interrupt
and the RTCC timer is then set to zero and
begins to count up again. PIC software
times the IR sensor output from falling
edge to falling edge. With a 4MHz crystal
clock and prescaler set to 16, the timer is
incremented every 16 microseconds.

As can be seen from the various logic
combinations in Fig.7, despite the number
of different waveform permutations, the
edge-to-edge timing can be one of only
three different values.

The output from the infra-red sensor is
high and goes low when a signal is
received, so on the first interrupt the timer
value is not valid. Program variable BITS
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LOGIC '00" {1.0 x INITIAL TIMERVAL)

LOGIC '01° (1.5 x INITIAL TIMERVAL)

LOGIC '10' (DEPENDS ON LAST BIT*)

LOGIC '11' (1.0 x INITIAL TIMERVAL})

*LOG|C ‘010 (2.0 x INITIAL TIMERVAL)

20

*
LOGIC 110" (1.5 x INITIAL TIMERVAL)

5 30

Fig.7. Example RC5 timing diagram.

is used to ensure that on the first interrupt
(BITS = 1) the program variables are ini-
tialised but the RTCC timer value is not
used.

On the second interrupt (BITS = 2) the
RTCC timer value of the start bit is
assigned to variable TIMERVAL. This
value is used as a reference and all subse-
quent timer value calculations use it.

The XVALUE variables are used to set
the three different TIMERVAL value
ranges, this determines the waveform tim-
ing (see Listing 1). Using ranges of values
rather than direct comparison to the first
reading ensures that any timing discrepan-
cy does not affect the operation of the pro-
gram. Small variations in the RTCC value
are inevitable due to PIC interrupt latency
and tolerances between different remote
controls.

Once the TIMERVAL comparison is
made, the appropriate waveform time can
be determined. If TIMERVAL = 1 then
the result will be the same as the last bit
(value of variable LASTBIT). If TIMER-
VAL = 1-5 then the result is to invert the

LISTING 1. Setting TIMERVAL values.

XVALUE1 = 0.5 x initial TIMERVAL

XVALUE2 = 1.25 x initial TIMERVAL

XVALUES = 1.75 x initial TIMERVAL

if (current TIMERVAL > XVALUE1 and
< XVALUE2) then TIMERVAL = 1

if (current TIMERVAL > XVALUE2 and
< XVALUE3) then TIMERVAL = 1.5

it current TIMERVAL > XVALUE3 then
TIMERVAL =2
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Observation of the waveform will
show that if the last pulse of an RC5
transmission is zero, then there is no
final falling edge to enable an interrupt
to read the timer. With no interrupts the
RTCC timer will reach 255 (maximum
byte value) and start counting from zero.
This “roll-over” sets the timer overflow
flag, which is used to indicate the end of
transmission and the LEDDISPLAY
output routine is called.

RC5 ASSEMBLER
PROGRAM

Once the RCS assembler listing is pro-
grammed into the PIC the decoding soft-
ware can be tested. If the key marked “1”’
on the remote control is pressed one l.e.d.
(D1) will come on, if the “2" key is
pressed then the other le.d. (D2) will
come on. If the “3" key is pressed then
both l.e.d.s come on.

To change which key alters the l.e.d.,
change the CBINARY comparison
value in the LEDDISPLAY routine.
For example, using a VCR remote con-
trol, change the three comparisons to
D'53’, D'54’, D’S5’ (to change from
hexadecimal to decimal notation
replace H’nn’ with D’nnn’ in the assem-
bler program).

On the remote control handset pressing
the VCR Play key should generate com-
mand code 53 and one of the l.e.d.s should
light. Pressing the Stop key should gener-
ate code 54 and light the other le.d.
Pressing the Record key should generate
55 and both l.e.d.s should be on.

last bit received. If

|S|D4 D3 D2 D DO[CG Cs C4 C3 C2 C1 Co

TIMERVAL = 2 and

. . START
the previous bit was

DEVICE CODE

COMMAND CODE

0 then the result is
binary 10.

The ADDBINARY routine is then
called, which updates the value of the
CBINARY (command binary) variable
using the THISBIT variable value. The
BITS value must be greater than eight so
that only the command part of the RC5
sequence is decoded.

If THISBIT = 1 then the appropriate
bit within the CBINARY variable byte is
set to 1. This is done by logic ORing BIT-
VALUE and CBINARY. Dividing BIT-
VALUE by two sets the next bit within
this variable to 1.

Initially the value of BITVALUE is 32
(binary 100000), so dividing BITVALUE
by two gives 16 (binary 010000). Division
by two is done by shifting the variable to
the right by one place using the RRF
instruction (Rotate Right File). If THIS-
BIT = 0, only BITVALUE needs to be
altered as the relevant bit within CBINA-
RY is already zero.

An alternative decoding method con-
sidered was to use a timer-generated inter-
rupt to sample the waveform every 889
microseconds, after detecting the initial
waveform edge. However, if the RCS
transmission is faster or slower due to dif-
ferences between remote handsets, then
there is a possibility that accumulated tim-
ing error would cause either a pulse to be
missed or the same pulse to be sampled
twice.

Fig.8. SIRC code format.

S/RC PROTOCOL

SIRC (Serial Infra-Red Control) proto-
col is the name given to Sony’s IR remote
control system. The 12-bit protocol is the
most common format used with domestic
products but there are others, including
15-bit and 20-bit versions. Control-S pro-
tocol is the hard-wired TTL version of the
infra-red SIRC signal.

In most respects these transmissions
are easier to decode than RCS. Several
of the routines and variables used in the
SIRC decoding program are similar to
the ones used in the RC5 program. The
command word is made up of 12 bits,
and consists of a 5-bit device code fol-
lowed by a 7-bit command code, see
Fig.8. This SIRC format uses pulse
width modulation of the infra-red signal
to transmit the data.

The SIRC transmission is preceded by a
single start bit, unlike the RCS5 code. The
SIRC decoding software waits for this
start bit of 2-4 milliseconds. When it is
correctly received the START variable is
set to 1 to allow the rest of the transmis-
sion to be decoded.

Using a unique signal as a start bit helps
prevent the software trying to decode an
incomplete transmission. The infra-red
sensor uses this start pulse to set its auto-
matic gain control.
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The SIRC command sequence is usual-
ly transmitted at least three times and, for
some reason best known to Sony, the data
is sent in reverse order. There is no equiv-
alent to the control toggle bit as used in the
RCS5 protocol. Like the RCS transmission
there is no additional information trans-
mitted to allow for error detection.

The SIRC data consists of either puises
of 0-6ms or 1-2ms duration, meaning logic
0 and logic ! respectively. Each pulse is
preceded by a 0-6ms pause. The pulse
length is measured by the falling edge of
the waveform generating an interrupt. The
timer value is incremented every 16
microseconds and is read on every
interrupt.

To work out the likely timer values.
divide the expected pulse width by the
timer “tick”, illustrated in Fig.9 and
Fig.11.

pulse width = start pulse = 2-4ms _ 454
timer 16us 16us

Fig.9. SIRC timer formula.

2:4ms =150 (start)
2:-4ms + 0-6ms = 187 (start)
1.2ms + 0-6ms = 112 (logic 1)
0-6ms + 0-6ms = 75 (logic 0)

Fig.10. SIRC TIMERVAL for all pulse
widths.

START h
o

2.4ms 06+1.2ms [0.6+0.6ms
| | |

Table 3. SIRC device code.

Command Device
1 TV receiver
2 video tape recorder 1
4 video tape recorder 2
6 laser disk
12 surround sound unit
16 cassette deck/tuner
17 CD player
18 equaliser

Table 4. SIRC VCR FUNCTIONS

Command Function
0-9 numerals 0 to 9
9 10/0
20 x2 play
21 power
22 eject
24 stop
25 pause
26 play
27 rewind
28 fast forward
29 record

Fig.11. SIRC timing details.

The program uses the timer value to
determine the waveform. For example, if
the value is between 90 and 150 ihen a
logic | is assumed and THISBIT = 1. If
the value is between 50 and 90 then a logic
0 is assumed and THISBIT = 6. The
ADDBINARY routine is called and the
appropriate bit within CBINARY is set to
the value of THISBIT.

S/RC ASSEMBLER

PROGRAM

With the SIRC code running press the
Increase Volume key on the Sony remote
control and one l.e.d. (D1) will come on
the other l.e.d. (D2) will be off. Press the
Decrease Volume key and the l.e.d.s will
invert.

To change which key controls the
l.e.d., select the appropriate value for the
key function and use that value in the
LEDDISPLAY routine. Note that the
remote control may generate different
numbers for the same function so that the
Sony equipment can distinguish
between, for example, Play for the CD
player and Play for the tape recorder. See
Tables 3 to 5.

As there is no error detection or data
verification with either of the IR protocols,
errors can occur if the IR signal is not

Table 5. SIRC TV FUNCTIONS

Command Function
0-9 numerals 0 to 9
9 10/0
16 channel +
17 channel -
18 volume +
19 volume —

20 mute

21 power

22 reset

23 audio mode
24 contrast +
25 contrast —
26 colour +

27 colour -

30 brightness +
31 brightness —
38 balance left
39 balance right
47 power off

received correctly. Also, strong sunlight
falling on the sensor can generate a signal.

SERIAL PORT

The PIC16x84 microcontroller does not
have a built-in serial port but one can be
implemented in software. Replace the
entire routine LEDDISPLAY with the
TXDATA code in the PIC assembler pro-
gram. Add the two equates to the top of the
assembler program and the BCF
PORTB,RS232 to the MAIN (SIRC) or
START (RCS) procedure. This enables the
RB3 port pin to be used as an output. In
routine LOOP replace CALL LEDDIS-
PLAY with CALL TXDATA.

The TXDATA routine works by
ANDing each data bit with the relevant bit
in CBINARY. This sets the output bit
(called RS232), then the OP (output) rou-
tine is called and takes the pin RB3 high or
low according to the value of bit RS232.
Directly changing RB3 in the TXDATA
routine would cause a timing error.

Once the RB3 output is set, this data
output value has to be held, consequently
several NOP commands are required to
ensure correct timing. There is no hand-
shaking or data transmission from the PC,
therefore the connection from the PIC to
the serial socket has only two wires,
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PC SOFTWARE

The Windows 95/98 software does not
decode the IR transmission but displays
the value of the CBINARY variable sent
from the PIC. The program also displays,
if available, a text message describing the
key pressed. This text is read from two text
files, called RC5.TXT and SIRC.TXT,
these files must be located in the same
directory as the program.

The text can easily be altered using
Notepad to coincide with the intended
remote control handset. These files store
the relevant text in ascending order. For
example, the first line is text for CBINA-
RY =0, the second line is for CBINARY
=1, and so on.

Operation of the PC software is very sim-
ple, select the serial communications port
that the PIC circuit is connected to and then
select the required protocol. The Reload key
reloads the text files if they have been
changed while the program is active. The
relevant protocol le.d. should flash when
data is received from the PIC circuit.

PIC-PC IR remote display =] £3

|

[ | sirc @ l Ll
CoM2
| S o reload I

[15] - RADIO TUNER
SIRC decoding

Fig.12. Example PC screen display.
REMOTE CONTROLS

A manufacturer using remote control of
its equipment can allocate any command
number to any key. Remote controls are
not required to be compatible or exchange-
able with equipment from another manu-
facturer, hence the plethora of remote con-
trols and protocols found in most homes.
The author has come across a remote con-
trol for a portable TV that uses RC5 cod-
ing for some of the keys and another pro-
tocol (not SIRC) for the remaining keys.

As neither PIC program decodes the
device address then the result is a wider
choice of remote controls being available.
However, if a suitable remote control hand-
set is not available then replacement remote
controls are readily obtainable with a variety
of functions and key layout. Most of these
handsets are programmable and can replace
many different models; therefore there is an
implied choice of protocol.

Clearly the IR decoding program could
alter a variable value or the status of a
Boolean flag or control a device attached
to one of the PIC ports. A number of dif-
ferent functions could be added as the
assembler code associated with the LED-
DISPLAY routine can be increased as
necessary. Numeric input to a PIC pro-
gram via a remote control handset can
easily be achieved.

RESOURCES

The software discussed in this article is
available as stated on this month’s
Shoptalk page. O
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SURFING THE INTERNET

NET WORK

ALAN WINSTANLEY -

Check the Google box

IN previous months I mentioned Google (www.google.com), now
the most talked-about search engine on the Internet. It has become
a personal favourite since the end of 1999 and is strongly recom-
mended to EPE readers as their prime search site. Google is a high-
ly intelligent and focused database which claims to have indexed
over 1000,000,000 web pages to date, a figure which has quadru-
pled since the beginning of the year. Google operates what is prob-
ably the world's largest Linux cluster which contains 80TB
(terrabytes) of disk storage, with a claimed aggregate I/O band-
width of 50 gigabytes per second.

For many serious Internet users, Google is a dream come true
because it has a minimalist front end (a simple box) which belies its
tremendously accurate searching and indexing capabilities. There
are no distracting banner ads or other trimmings associated with
typical portal sites such as
Alta Vista, Lycos or Yahoo.
Google also has a handy
trick up its sleeve: if the web
site to which it refers no

controlled by Yahoo editors who decide what is entered into the
Yahoo database. Yahoo thinks highly of its users and wants them to
have the best search “experience”, so Yahoo prefers to index
reliable and corporate-looking web resources rather than scrappy
personal home pages that might disappear or completely change
content overnight.

This reminds me of an E-mail from an American reader who
informed me that one of the web links listed in my Net Work A-Z
listing  (www.epemag.wimborne.co.uk/netwkaz.htm) had
changed from an electronics-related resource to one showing a
photo of a topless blonde female, not that he was complaining. For
the same sort of reason, Yahoo is choosy about the sites it enters in
its directory, and web designers place considerable importance in
the black art of getting a good placing in Yahoo.

What is less widely known is that apart from its own directory,
Yahoo also uses a second database. You may have seen this in action
when Yahoo offers you
“other web page match-
es’ in its search results,
especially if it could not
find anything in its main

longer exists, you may be

directory — so if you ever

able to check Google’s own GO( )gle s TR SO . e

cached copy to view an ear-
lier copy of the page.

All you have to do is type
any topic into the search |“Silsiisiisiie
field and hit Enter. If your "
search query is distinctive
rather than broad-based
(perhaps  “maxillo-facial
surgeons'' rather than *“‘den-
tists’’) then you can usually | oo eme s
hit the “I'm feeling lucky” | Lot imrimom i,
button — the chances are i
high that Google will list the | <ziie e e nvanun e
most relevant web pages | monsine o1 e o B e segn s bukton ey o
straight away. My screen
shot shows what happened & !
when 1 searched on just B UAB HELS000RYON AN
“EPE” - we were listed as
No.l. amongst 27,000 results (which took 0-04 seconds) even
though there is an unrelated “EPE Home Page™. Google is power-
ful and hugely fast.

The Google database is a highly prized and marketable resource
which works on the principle that if something is good, you’ll tell
people about it (just as I'm singing its praise here). If a web site is
cool, hot or whatever, there is a good chance that there are many
links already pointing to it. However, Google goes further by
analysing the “quality” of these links rather than just counting the
sheer number of them, so a link to a site from another high-ranking
web site counts for a lot more than a link from somebody’s lowly
home page. Because of this, it is very difficult for a web site owner
to influence Google's search engine results. You can however sub-
mit your own URL at www.google.com/addurl.html.

Yahoogle!

Search engines represent a whole industry technology in them-
selves. If Google doesn’t carry advertising, why is it free? Apart
from the streamlined front end with which many of us are familiar,
its database is sold to firms who are looking for a search engine
perhaps to embed within a portal site.

Yahoo (www.yahoo.com) is perhaps the best-known on-line
directory (as distinct from an open search engine). Its contents are

ge | Photos | New! Check

BPE-PEMC 2000 Koske
el
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] [iianoumges 3] St S| NN | wondered why Yahoo
‘ offered “no results” and
then proceeded to offer
you a whole list of match-
es, the switch to the sec-
ond database is the
answer.

These “other matches”

SrHocnn o tyrwen Jude o bad € dokdemg wchnaler e are maintained in a sepa-

S rate search engine which,

until recently, was the

Inktomi database

(www.inktomi.com).

Inktomi is  another

Internet search resource

¥ which sells its technology

G - to others looking to place

bt et e [ Ve e [ RWHEEBANE 5 search box in, say, a por-

tal web site. In mid June,

Yahoo announced that it was to buy its database from Google

instead, and sure enough, some of my search engine queries are
now redirected to google.yahoo.com.

Get your own Google box

There are some useful reader resources on the Google site,
including a Help page; you are also shown how to add your own
Google box to your web page if desired. Google searches for exact
matches to your query only, but unlike Alta Vista, does not support
Boolean expressions. Google will always add a logical “‘and”
between all the words in your query.

Another option is Google Scout, which will retrieve the most rel-
evant pages (i.e. the sites Google ranks as equal) that relate to a
search result. This feature highlights Google’s intelligence in index-
ing the web pages stored within its database. Sometimes Google
may fail to return a result, though, the reason being that there are
insufficient links to the target web site to enable Google to index it.

One interesting job for a spare minute is to check all the links that
point to a page — perhaps I’m interested in all the links to the EPE
page, so I would enter link: www.epemag.wimborne.co.uk in
Google (Alta Vista does the same).

You can E-mail me at alan@epemag.demon.co.uk. See you
next month. 0
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ordinary VHF FM radio.

UTX Uitra-miniature Room Transmitter

At less than 1/2 the size of a postage stamp the UTX is the smallest room
transmitter kit in the world! Incredible 10mm x 20mm including
microphone, 3-12V operation. Range up to 500m ....£13.95

MTX Micro-minlature Room Transmitter
Dur best selling room transmitter kit. Just 17mm x 17mm including mic.
Extremely sensitive. 3-12V operation. Range up to 1000m. . .£14.95

STX High-performance Room Transmitter

High performance transmitter with buffered output for greater stability and
range. Measures just 22mm x 22mm including mic. 6-12V operation.
Range up to 1500m. ... ... ... ... £16.95

VT500 High-power Room Transmitter

Our most powerful room transmitter with around 250mW of output
power. Excelfent range and penetration. Size 20mm x 40mm, 6-12V
operation. Range up to 3000m. . .. ... ... ... L. £17.95

VXT Volce-activated Room Transmitter

Triggers only when sounds are detected by on-board mic. Variable

trigger sensitivity and on-time with LED trigger indicator. Very low

standby current. Size 20mm x 67mm, 9V operation, range up to
o £21.95

Connects directly to 240V AC supply. Ideal for long-term monitoring. Size
30mm x 35mm, range up to 500m. . ... ... £21.95

SCRX Subcarrier Scrambled Room Transmitter

Ta increase the security of the transmission the audio is subcarrier
modulated. Receiver now requires the decoder module (SCDM) connected
to allow monitoring. Size 20mm x 67mm, 9V operation, up to 1000m
[ERP3: cooa 908000000000000a00000060000000060000500 £24.95

SCDM Subcarrier Decoder for SCRX
Connects to earphone socket on receiver and provides decoded audio
output to headphones. Size 32mm x 70mm, 9-12V operation. . .£27.95

SURVEILLANCE

nt Kits from th | ‘s .18 ir

SUMA DESIGNS has been supplying professional quality electronic surveillance equipment kits for over 20 years. \Whether your
requirement is hobbyist, amateur or professional you can be sure that you are buying from a company that knows the business.
We ONLY sell surveillance products, no alarms, disco lights or computer bits. All of our kits are designed for self assembly and
are well tried, tested and proven. All kits are supplied complete with top grade components, fibreglass PCB, full instructions,
circuit diagrams and assembly details. Unless otherwise stated all transmitter kits are tuneable and can be received using an

UTLX Uitra-minlature Telephone Transmitter

Smallest kit available Connects onto telephone line, switches on and off
automatically as phone is used. All conversations transmitted. Size 10mm x
20mm, powered from line, up to 500mrange. ............. £13.95

TLX700 Micro-minlature Telephone Transmitter
Best selling kt. Performance as UTLX but easier to assemble as PCB is 20mm
..... £14.95

High-performance transmitter with buffered output for greater stability
and range. Connects onto telephone line and switches on and off
automatically as phone is used. Both sides of conversation transmitted
up to 1000m. Powzred from line. Size 22mm x 22mm. £16.95

TO ORDER:

Post, fax or telephore your order divect to our sales office. Payment can be
Credit card {Visa or Mastercard), Postal Order, cash [please send registered) or
cheques. Kits despatched same day {chequas need Clearing). All orders sent by
recorded or registered post. Please add postage as follows:

ORDER UP TO £30.00: To UK £2.50 To EUROPE £5.50 Al other £7.50
ORDERS OVER £30.00: To UK £3.65 To EUROPE £7.50  All others call
Overseas customers use credit cards or send sterling cheque

or bank draft.
VISA
m———

SUMA
DESIGNS
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Dept. EE, The Workshops, 95 Main Road,
Baxteriey, Warwickshire, CV9 2LE, U.K.
Website: www.suma-designs.co.uk

PTS7 Automatic Telephone Recording Interface

Connects between telephone line (anywhere) and normal cassette
recorder. Automatically switches recorder on and off as phone is used.
Both sides of any conversation recorded. 9V operation, size 20mm x
67mm.

€D400 Pocket Size Bug Detector/Locator

LED and piezo bleeper puise slowly. Pulse rate and tone pitch increase as
signal source is approached. Variable sensitivity allows pinpointing of signal §
source. 9V operation, size 45mm x 54mm. ..£34.95 |
CD600 Professional Bug Detector/Locator

Muiticolour bargraph LED readout of signal strength with variable rate
bleeper and variable sensitivity allows pinpointing of any signal source.
When found, unit is switched into AUDIO CONFIRM mode to distinguish
between bugging devices and legitimate signals such as pagers, cellphones
etc. Size 70mm x 100mm. 9V operation. . .. ............... £59.95

QTX180 Crystal Controlled Room Transmitter

Narrow band FM crystal transmitter for uitimate in privacy. Output
frequency 173.225 MHz. Designed for use with QRX180 receiver uni:. Size
20mm x 67mm, 9V operation, range up to 1000m

QLX180 Crystal Controlled Telephone Transmitter
Specifications as per QTX180 but connects onto telephone line to allow
monitoring of both sides of conversations. ... ............. £44.95

QSX180 Line Powered Crystal Telephone Transmitter

Connects onto telephone line, switches on and off as phone is used. Power is
drawn from line. Output frequency 173.225 MHz. Designed for use with
QRX180 receiver. Size 32mm x 37mm. Range up to 500m. .. ..... £39.95

QRX180 Crystal Controlled FM Recelver

Specifically designed for use with any of the SUMA 'O’ range kits High
sensitivity design. Complex RF front end section supplied as pre-built and
aligned sub-assembly so no difficuit setting up. Headphone output. PCB
size 60mm x 75mm. 9V operation. .. .................... £69.95
TKX900 Signalling/Tracking Transmitter

Transmits a continuous stream of audio bleeps. Variable pitch and bleep
rate. Ideal for signalling, alarm or basic tracking uses. High power output.
Size 25mm x 63mm, 9-12V operation, up to 2000m range. . . . .£23.95
MBX-1 Hi-Fl Micro Broadcaster

Connects to headphone socket of CD player, Walkman or Hi-Fi and
broadcasts your favourite music around house and garden up to 250m
Size 27mm x 60mm, 9V operation. . . .................. £22.95

DLTX/RX Radio Remote Switch System
Two kits, transmitter sends a coded signal {256 selectable codes} when button
pressed. Receiver detects signal, checks code and activates relay. Can b2 set to
be momentary or toggle (orvoff) operation. Range up to 100m, 9V operation
on both units. TX 45mm x 45mm, RX 35mm x 90mm. .£44.95

SEND 2 x 1st CLASS STAMPS FOR OUR 2000 KIT CATALOGUE
CONTAINING FULL DETAILS OF THESE AND OTHER KITS.
A BUILD-UP SERVICE IS AVAILABLE ON ALL OF OUR KITS, DETAILS IN
CATALOGUE. VISIT OUR WEBSITE: www.suma-designs.co.uk
Please note: Some of our part numbers are being unscrupulously used by
other companies selling kits eg. MTX, VXT. DO NOT BE MISLEAD! These are
NOT GENUINE SUMA KITS which are only available direct from us or our
appointed distributors.
If you wish to collect kits direct from our office
PLEASE TELEPHONE

TEL/FAX: 01827 714476
{24 HOUR ORDERLINE]}
email: sales@suma-designs.co.uk
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ELECTRONICS TEACH-IN No. 7 FREE
ANALOGUE AND DIGITAL SOFTWARE
ELECTRONICS COURSE

{published by Everyday Practical Electronics)

Alan Winstanley and Keith Dye B.Eng(Tech)AMIEE
This highly acclaimed EPE Teach-In series, which includ-
ed the construction and use of the Mini Lab and Micro Lab
test and development units, has been put together in book
form. Additionally, EPT Educational Software have devel-
oped a GCSE Electronics softwaie program to compliment
the course and a FREE DISK covering the first two parts
of the course is included witt the book.

An interesting and thorough tutorial series aimed specif-
ically at the novice or complete beginner in e.ectronics. The
series is designed 1o support those undertaking either
GCSE Electrorics or GCE Advanced Levels, and starts
with fundamental principles.

If you are taking electrorics or technology at school or
college, this book is for you. If yau just want to learn the
basics of electronics or techndlogy you must make sure
you see it. Teach-in No. 7 will be invaluable if you are con-
sidering a career in electronics or even if you are already
training in one. The Mini Lab and software enable the con-
struction and testing of both demonstration and develop-
ment circuits. These learning aids bring electranics to life in
an enjoyable and interesting way: you will ooth see and
hear the electron in action! The Micro Lab microprocessor
add-on system will appeal to higher level students and
those developing microprocessor projects.

160 pages X

~CT BOOK S

SRV ICE

Circuits amd Design

ELECTRONICS PROJECTS USING FREE
ELECTRONICS WORKBENCH
lus FREE CD-ROM
. P. Horsey

This book offers a wide range of tested circuit modules
which can be used as electronics projects, part of an elec-
tronics course, or as a hands-on way of getting better
acquainted with Electronics Workbench. With circuits rang-
ing from ‘bulbs and batteries’ to complex systems using
integrated circuits, the projects will appeat to novices, stu-
dents and practitioners alike.

Electronics Workbench is a highly versatile computer sim-
ulation package which enables the user to design, test and
modify their circuits before building them, and to plan PCB
layouts on-screen. All the circuits in the book are provided as
runnable Electronic Workbench files on the enclosed CD-
ROM, and a selection of 15 representative circuits can be
explored using the free demo version of the application.

Contents: Some basic concepts; Projects with switches,
LEDs, relays and diodes; Transistors; Power supplies;
Op.amp projects; Further op.amp circuits; Logic gates;
Real logic circuits; Logic gate multivibrators; The 555 timer;
Flip-flops, counters and shift registers; Adders, compara-
tors and multiplexers; Field effect transistors; Thyristors, tri-
acs and diacs; Constructing your circuit; Index.

A BEGINNER'S GUIDE TO MODERN ELECTRONIC
COMPONENTS

R. A, Penfold

The purpose of this book is to provide practical information
to help the reader sort out the bewildering array of com-
ponents currently on offer. An advanced knowledge of the
theory of electronics is not needed, and this book is not
intended to be a course in electronic theory. The main aim
is to explain the differences between components of the
same basic type (e.g. carbon, carbon film, metal film, and
wire-wound resistors) so that the right component for a
given application can be selected. A wide range of compo-
nents are included, with the emphasis firmly on those
components that are used a great deal in projects for the
home constructor.

Order code BP285 £4.99

170 pages

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 to your door. Full ordering details are
given on the last book page.

FOR ANOTHER SELECTION OF BOOKS SEE
THE NEXT TWO MONTHS’ ISSUES.

Note our UK postage costs just £1.50 no matter how
many books you order!

Computing

WINDOWS 95 EXPLAINED
P. R. M. Oliver and N. Kantaris

If you would like to get up and running, as soon as pos-
sible, with the Windows 95 operating system, then this is
the book for you.

The book was written with the nan-expert, busy person
in mind. It explains the hardware that you need in order to
run Windows 95 successfuily, anc how to insialt and opti-
mize your system's resources. It presents an overview of
the Windows 95 environment.

Later chapters cover how to work with programs, folders
and documents; how to control Windows 95 ard use the
many accessories that come with it; how 1o use DOS
programs and, if necessary, DOS commands and how to
communicate with the rest of the electronic world.

170 pages Order code BP400 £5.95

EASY PC INTERFACING
R. A, Penfold
Although the internal expansion siots of a PC provide full
access to the commputer’s buses, and are suitable for user
add-ons, making your own expansion cards reguires a fair
amount of expertise and equipmert. The built-in ports pro-
vide what is often a much easier and hassle-free way of
interfacing your own circuits to a PC. In particlar, a PC
printer port plus a small amount of external hardware
provides a surprisingly versatile input/outpu: port. The
PC “games” port is less useful for general interfacing
purposes, but it can be useful in some applications.

his book provides a number of useful PC aad-on cir-
cuits including the following: Digital input/output ports;
Analogue-to-digital  converter;  Digital-to-Analogue
Converter; Voltage and Cumrent measurement circuits;
Resistance meter; Capacitance meter; Tenrperature
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measurement interface; Biofeedback monitor; Constant
voltage mode! train controller; Pulsed model train con-
trollers; Position sensor (optical, Hall effect, etc.); Stepper
motor interface; Relay and LED drivers; Triac mains
switching interface.

179 pages Order code BP385 £4.99

INTRODUCTION TO MICROPROCESSORS

John Crisp

If you are, or soon will be, involved in the use of
microprocessors, this practical introduction is essential
reading. This book provides a thoroughly readable intro-
duction to microprocessors. assuming no previous knowi-
edge of the subject, nor a technical or mathematical back-
ground. It is suitable for students, technicians, engineers
and hobbyists, and covers the full range of modern
MIiCroprocessors.

After a thorough introduction to the subject, ideas are
developed progressively in a well-structured format. All
technical terms are carefully introduced and subjects
which have proved difficult, for example 2's complement,
are clearly explained. John Crisp covers the complete
range of microprocessors from the popular 4-bit and 8-bit
designs to today’s super-fast 32-bit and 64-bit versions
that power PCs and engine management systems etc.

Contents: The world changed in 1971; Microprocessors
don't have ten fingers; More counting; Mathematical
micros; It's all a matter of logic; Registers and memories;
A microprocessor based system; A typical B8-bit micro-
processor;, Programming, High level languages; Micros are
ietting bigger and faster; The Pentium; The PowerPC; The

Ipha 21164 microprocessor; Interfacing; Test equipment
and fault finding.

222 pages

£16.99

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 pro-
jects. But this is not all, as each of these projects provides
a model for building dozens of other related circuits by sim-
ply 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 £5.99

160 pages

DISCOVERING ELECTRONIC CLOCKS

W. D, Phillips

This is a whole book about designing and making elec-
tronic clocks. You start by connecting HIGH and LOW logic
signals to logic gates. You find out about and then build and
test bistables, crystal-controlled astabies, counters,
decoders and displays. All of these subsystems are
carefully explained, with practical work supported by easy
to follow prototype board layouts.

Full constructional details, including circuit diagrams and
a printed circuit board pattern, are given for a digital elec-
tronic clock. The circuit for the First Clock is modified and
developed to produce additional designs which include a
Big Digit Clock, Binary Clock, Linear Clock, Andrew's
Clock (with a semi-analogue display), and a Circles Clock.
All of these designs are unusual and distinctive.

This is an ideal resource for project work in GCSE
Design and Technology: Electronics Product, and for
project work in AS-Level and A-Level Electronics and
Technology.

194 pages, A4 spiral bound IEEELLELEa] £16.50

DOMESTIC SECURITY SYSTEMS
A. L. Brown
This book shows you how, with common sense and basic
do-it-yourself skills, you can protect your home. It also
gives tips and ideas which will help you to maintain and
improve your home security, even if you already have an
alarm. Every circuit in this book is clearly described and
illustrated, and contains components that are easy to
source. Advice and guidance are based on the real expe-
rience of the author who is an alarm instalier, and the
designs themselves have been rigorously put to use on
some of the most
crime-ridden streets in the world.

The designs include all elements, including sensors,
-detectors, alarms, controls, lights, video and door entry
systems. Chapters cover installation, testing, maintenance

and upgrading.
£1499

192 pages

MICROCONTROLLER COOKBOOK

Mike James

The practical solutions to real problems shown in this
cookbook provide the basis to make PIC and 8051 devices
really work. Capabilities of the variants are examined, and
ways to enhance these are shown. A survey of common
interface devices, and a description of programming
models, lead on to a section on development techniques.
The cookbook offers an introduction that will allow any
user, novice or experienced, to make the most of
microcontrotlers.

240 pages sto99

A BEGINNER’S GUIDE TO TTL DIGITAL ICs

R. A, Penfold

This book first covers the basics of simple logic circuits in
general, and then progresses to specific TTL logic inte-
grated circuits. The devices covered include gates, oscilla-
tors, timers, flip/flops, dividers, and decoder circuits. Some
practical circuits are used to illustrate the use of TTL
devices in the “real world”.

142 pages Order code BP332 £4.95

ELECTRONIC MODULES AND SYSTEMS FOR
BEGINNERS

Owen Bishop

This book describes over 60 modular electronic circuits,
how they work, how to build them, and how to use them. The
modules may be wired together to make hundreds of differ-
ent electronic systems, both analogue and digital. To show
the reader how to begin building systems from modules, a
selection of over 25 electronic systems are described in
detail, covering such widely differing applications as timing,
home security, measurement, audio (including a simple
radio receiver), games and remote control.

200 pages Temporarity out of print

PRACTICAL ELECTRONICS CALCULATIONS AND
FORMULAE

F. A.Wilson, C.G.LA,, C.Eng., FLE.E., FI1.E.R.E.,
F.B.L.M.

Bridges the gap between complicated technical theogt. and
“cut-and-tried” methods which may bring success in design
but leave the experimenter unfulfilled. A strong practical bias
- tedious and higher mathematics have been avoided where
possible and many tables have been included.

The book is divided into six basic sections: Units and
Constants, Direct-Current Circuits, Passive Components,
Alternating-Current Circuits, Networks and Theorems,

Measurements.
Order code BP53 £4.99

256 pages
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Theory and Refferemce

Bebop To The Boolean Boogie

By Clive (call me Max)
Maxfield

ORDER CODE BEB1

£24.95

470 pages. Large format
Specially imported by EPE —
Excellent value

An Unconventional Guide to
Electronics Fundamentals,
Components and Processes

This book gives the “big picture” of digital
electronics. This indepth, highly readable, up-to-the-minute guide shows you
how electronic devices work and how they're made. You'll discover how tran-
sistors operate, how printed circuit boards are fabricated, and what the
innards of memory ICs look like. You'll also gain a working knowledge of
Boolean Aigebra and Karnaugh Maps, and understand what Reed-Muller
logic is and how it's used. And there’s much, MUCH more (includirg a recipe
for a truly great seafood gumbo!).

Hundreds of carefully drawn illustrations elearly show the important points
of each topic. The author’s tongue-in-cheek British humor makes it a delight
to read, but this is a REAL technical book, ext-emely detailed and accurate. A
great reference for your own shelf, and also an ideal gift for a ‘riend or family
member who wants to understand what it is you do all day. . .

470 pages - large format £24.95
DIGITAL ELECTRONICS ~ A PRACTICAL APPROACH FREE

With FREE Software: Number One Systems ~ EASY-PC
Professional XM and Pulsar (Limited Functionality)

Richard Monk

Covers binary arithmetic, Boolean algebra and logic gates, combination logic,
sequential logic including the design and construction of asynchronous and
synchronous circuits and register circuits. Together with a considerable prac-
tical content plus the additional attraction of its close associaticn with
computer-aided design including the FREE software.

There is a ‘blow-by-blow’ guide to the use of EASY-PC Professional XM (a
schematic drawing and printed circuit board design computer package). The
guide also conducts the reader through logic circuit simulatiocn using Puisar
software. Chapters on p.c.b. physics and p.c.b. production techniques make
the book unique, and with .ts host of project iceas make it an ideal companion
for the integrative assignment and common skills components requred by
BTEC and the key skills demanded by GNVQ. The principal aim of thre book
is to provide a straightforward approach to the understanding of digital
electronics.

Those who prefer the ‘Teach-In’ approach or would rather experiment with
some simple circuits should find the book's final chapters on printed circuit
board production and project ideas especially useful.

250 pages £16.99

DIGITAL GATES AND FLIP-FLOPS

lan R. Sinclair

This book, intended for enthusiasts, students and technicians, seeks to estab-
lish a firm foundation in digita! electronics by treating the topics cf gates and
flip-flaps thoroughly and f-om the beginning.

Topics such as Boolean algebra and Karnaugh mapping are exp'ainend,
demonstrated and used extensively, and more attention is paid tc the subject
of synchronous counters than to the simple but less important ripple counters.

No background other than a basic knowledge of electronics & assumed,
and the more theoretical topics are explained from the beginning. as also are
many working practices. The book concludes with an explanation of micro-
processor techniques as applied to digital logic.

200 pages €895

BeBOP

BOOIEN .
BOOGE .~

Bebop Bytes
Back

By Clive “Max” Maxfield
and Alvin Brown

ORDER CODE BEB2

£29.95

Over 500 pages. Large
format
Specially imported by
EPE - Excellent value

An Unconventional Guide
To Computers

Interactve Labs
Plus FREE CD-ROM which =
includes: Fully Functional
Internet-Ready Virtual
Computer with Interactive
Labs
This follow-on to Bebop to the Boolean Boogie is a multimedia extravagan-
za of information about how computers work. It picks up where “Bebop I” left
off, guiding you through the fascinating world of computer design . . . and you'll
have a few chuckies, if not belly laughs, alcng the way. in addition to over 200
megabytes of mega-cool multimedia, the accompanying CD-ROM (for
Windows 95 machines only) contains a virtual microcomputer, simulating the
motherboard and standard computer peripherals in an extremely realistic
manner. In addition to a wealth of technical information, myriad nuggets of
trivia, and hundreds of carefully drawn illustrations, the book contains a set of
lab experiments for the virtual microcomputer that let you recreate the expe-
riences of early computer pioneers. If you're the slightest bit interested in the
inner workings of computers, then don't dare to miss this one!

Over 500 pages — large format £29.95

Bebop BYTES Back

An Unconventional Guide to
Computers

Virtuol Computer with

NEWNES INTERACTIVE ELECTRONIC CIRCUITS CD-ROM

Edited by Owen Bishop

An expert adviser, an encyclopedia, an analyt:cal tocl and a source of real
design data, all in one CD-ROM. Written by ieading electronics experts, the
collected wisdom of the electronics world is at your fingertips. The simple and
attractive Circuits Environment™) is designed to allow you to find the circuit
or advice notes of your choice quickly and easily using the search facility. The
text is written by leading experts as if they were explaining the poirts to you
face to face. Over 1,000 circuit diagrams are presented in a standardised
form, and you are given the option to analyse them by clicking on the Action

-icon. The circuit groups covered are: Amplifiers, Oscillators, Power, Sensing,

Signal Processing, Filters, Measurement, Timing, Logic Circuits,
Telecommunications.

The analysis tool chosen is SpiceAge for Windows, a powerfu’ and intuitive
application, a simple version of which automatically bursts into action when
selected.

Newnes Interactive Electronic Circuits allows you ‘c: analyse circuits using
top simulation program SpiceAge; test your design skills on a selection of
problem circuits; clip comments to any page and define bookmarks; modify
component values within the circuits; call up and display useful formulae
which remain on screen; look up over 100 electronic :erms in the glosary; print
and export netlists.

System Requirements: PC running Windows 3.x. 95 or NT on a 386 or
better processor. 4MB RAM, 8MB disk space.

CO-AOM £49.95

Audieo and Musie

AN INTRODUCTION TO LOUDSPEAKERS AND
ENCLOSURE DESIGN

V. Capel

This book explores the various features, good poinls and
snags of speaker designs. It examines the whys and where-
fores so that the reader can understand the principles
involved and so make an informed choice of design, or even
design loudspeaker enclosures for him — or nerself.
Crossaver units are also exp'ained, the various types, how
they work, the distortions they produce and how to avoid
them. Finally there is a step-by-step description of the con-
struction of the Kapelimeister loudspeaker enclosure.

148 pages 338

PREAMPLIFIER AND FILTER CIRCUITS

R. A. Penfold

This book provides circuits and background inforraation for a
range of preamplifiers, plus tone controls, filters, mixers, etc.
The use of modern low noise operational amplifiers and a
specialist high performance audio preamplifier i.c. rasults in
circuits that have excellent parformance, but whichr are still
quite simple. All the circuits featured can be built at quite low
cost (ust a few pounds in most cases). The preamplifier Cir-
cuits featured include: Microphone preamplifiers (low

impedance, high impedance, and crystal). Magnetic car-
tndge pick-up preamplifiers with R.LLA.A. equalisation.
Crystal/ceramie: pick-up preamplifier. Guitar pick-up pream-
plifier. Tape head preamplfier (for use with compact cassette
systems).

Other circuits include: Audio limiter to prevent overloading
of power amplifiers. Passive tone controls. Active tone con-
trols. PA filters {highpass and lowpass). Scratch and rumble
filters. Loudness filter. Audio mixers. Volume and balance

controls.
Order code BP309 £3.99

92 pages

HIGH POWER AUDIO AMPLIFIER CONSTRUCTION

R. A. Penfold

Practical construction deta’ls of how to build a number of
audio power amplifiers ranging from about 50 to 300/400
watts r.m.s. ncludes MOSFET and bipolar transistor

designs.
Order code BP277 £3.99

96 pages

ELECTRONIC MUSIC AND MIDI PROJECTS

R. A. Penfold

Whether you wish to save money, boldly go where no
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musician has gone before, rekindle the pioneering spirit, or
simply have fun bwildng some electronic music gadgets, the
designs featured in this book should suit your needs. The
projects are all easy to build, and some are so simple that
even complete begirners at alectromc project construction
can tackle them with ease. Stripboard layouts are provided
for every project, together with a wiring diagram. The
mechanical side of construction has largely been left to the
individual constructo-s to sor: eut, simply because the vast
majority of project bualders prefer to de their own thing in this
respect.

None of the designs requires the use of any test
equipment in orcer to get them set up properly. Where any
setting up is required, the procedures are very
straightforward, and they are described in detaii.

Projects covered: Simple MIIDI tester, Message grabber,
Byte grabber, THRU box, MIDY auto switcher, Auto/manual
switcher, Manual switeher, MIDI patchtay, MIDI controlled
switcher, MIDI lead tester, Prugram change pedal, Improved
program change oedal, Basic mixer, Stareo mixer,
Electronic swell pedal, Metronome, Analogue echo unit.

138 pages Ordée- code PC116 £9.95
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Testing, Theory, Data and Reference

SCROGGIE'S FOUNDATIONS OF WIRELESS

AND ELECTRONICS - ELEVENTH EDITION

S.W. Amos and Roger Amos

Scroggle's Foundations Is a classic text for anyone working
with electronics, who needs to know the art and craft of the
subject. It covers both the theory and practical aspects of a
huge range of topics from valve and tube technology, and
the application of cathode ray tubes to radar, to digital tape
systems and optical recording techniques.

Since Foundations ol Wireless was first published over
60 years ago, it has helped many thousands of readers to
becorme tamiliar with the principles of radio and electronics.
The original author Sowerby was succeeded by Scroggie in
the 1940s, whose name became synonymous with this
classic primer for practitioners and students alike. Stan
Amos, one of the fathers of modern electronics and the
author of many well-known books in the area, took over the
revision of this book in the 1980s and it is he, with his son,
who have produced this latest version.

400 pages Order code NE27

ELECTRONICS MADE SIMPLE
lan Sinclair
Assuming no prior knowledge, Electronics Made Simple
presents an outline of modern electronics with an empha-
sis on understanding how systems work rather than on
details of circuit diagrams and calculations. It is ideal for
students on a range of courses in electronics, including
GCSE, C&G and GNVQ, and for students of other subjects
who will be using electronic instruments and methods.
Contents: waves and pulses, passive components, active
components and [Cs, linear circuits, block and circuit dia-
grams, how radio works, disc and tape recording, elements
of TV and radar, digital signals, gating and logic circuits,
counting and correcting, microprocessors, calculators and
computers, miscellaneous systems.
199 pages (large format) EKIGEIEEEN TS K]

£19.99

£12,99

TRANSISTOR DATA TABLES

Hans-Giinther Steidle

The tables in this book contain information about the pack-
age shape, pin connections and basic electrical data for
each of the many thousands of transistors listed. The data
includes maximum reverse voltage, forward current and
power dissipation, current gain and forward trans-
admittance and resistance, cut-off frequency and details of
applications.

A book of this size is of necessity restricted in its scope,
and the individual transistor types cannot therefore be
described in the sort of detail that maybe found in some
larger and considerably more expensive data books.
However, the list of manufacturers' addresses will make it
easier for the prospective user to obtain further information,
if necessary.

Lists over 8,000 different transistors, including f.e.t.s.

200 pages 535

ELECTRONIC TEST EQUIPMENT HANDBOOK
Steve Money
The principles of operation of the various types of test
instrument are explained in simple terms with a mini-
mum of mathematical analysis. The book covers ana-
logue and digital meters, bridges, oscilloscopes, signal
generators, counters, timers and frequency measure-
ment. The practical uses of the instruments are also
examined.

Everything from Oscillators, through R, C & L measure-
ments (and much more) to Waveform Generators and

testing Zeners.
Order code PC109 £8.95

206 pages

GETTING THE MOST FROM YOUR MULTIMETER

R. A, Penfold

This book is primarily aimed at beginners and those of lim-
ited experience of electronics. Chapter 1 covers the basics
of analogue and digital multimeters, discussing the relative
merits and the limitations of the two types. In Chapter 2 var-
ious methods of component checking are described,
including tests for transistors, thyristors, resistors, capaci-
tors and diodes. Circuit testing is covered in Chapter 3, with
subjects such as voitage, current and continuity checks
being discussed.

In the main little or no previous knowledge or experience
is assumed. Using these simple component and circuit test-
ing techniques the reader should be able to confidently
tackle servicing of most electronic projects.

96 pages 255

NEWNES ELECTRONICS TOOLKIT -

SECOND EDITION

Geoff Phillips

The author has used his 30 years experience in industry to
draw together the basic information that is constantly
demanded. Facts, formulae, data and charts are presented to
help the engineer when designing, developing, evaluating,
fault finding and repairing electronic circuits. The result is this
handy workmate volume: a memory aid, tutor and reference
source which is recommended to all electronics engineers,
students and technicians.

Have you ever wished for a concise and comprehensive
guide 10 electronics concepts and rules of thumb? Have you
ever been unabie to source a component, or choose between
two alternatives for a particular application? How much time
do you spend searching for basic facts or manufacturer's
specifications? This book is the answer, it covers resistors,
capacitors, inductors, semiconductors, logic circuits, EMC,
audio, electronics and music, telephones, electronics in light-
ing, thermal considerations, connections, reference data.

158 pages ctas9
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PRACTICAL ELECTRONIC FAULT FINDING AND
TROUBLESHOOTING

Robin Pain

This is not a book of theory. It is a book of practical tips, hints,
and rules of thumb, all of which will equip the reader to tack-
le any job. You may be an engineer or technician in search of
information and guidance, a college student, a hobbyist build-
ing a project from a magazine, or simply a keen self-taught
amateur who is interested in electronic fault finding but finds
books on the subject too mathematical or specialized.

The book covers: Basics - Voltage, current and resistance;
Capacitance, inductance and impedance; Diodes and tran-
sistors; Op-amps and negative feedback; Fault finding -
Analogue fault finding, Digital fault finding; Memory; Binary
and hexadecimal; Addressing; Discrete logic; Microprocessor
action; /O control; CRT control; Dynamic RAM; Fault finding
digital systems; Dual trace oscilloscope; IC replacemnent.

274 pages Order code NE22 £18.99

AN INTRODUCTION TO LIGHT IN ELECTRONICS

F. A, Wilson

This book is not for the expert but neither is it for the
completely uninitiated. It is assumed the reader has

some basic knowledge of electronics. After dealing with
subjects like Fundamentals, Waves and Particles and
The Nature of Light such things as Emitters, Detectors
and Displays are discussed. Chapter 7 details four dif-
ferent types of Lasers before concluding with a chapter
on Fibre Optics.

161 pages Order code BP359 £4.95

UNDERSTANDING DIGITAL TECHNOLOGY

F. A.Wilson C.G.L.A,, C.Eng., F.L.E.E., F.l. Mgt.

This book examines what digital technology has to offer
and then considers its arithmetic and how it can be
arranged for making decisions in so many processes. It
then looks at the part digital has to play in the ever expand-
ing Information Technology, especially in modern transmis-
sion systems and television. It avoids getting deeply
involved in mathematics.

Various chapters cover: Digital Arithmetic, Electronic
Logic, Conversions between Analogue and Digital
Structures, Transmission Systems. Several Appendices
explain some of the concepts more fully and a glossary of
terms is included.

163 pages cass

Project

Building

ELECTRONIC PROJECT BUILDING FOR BEGINNERS
R. A. Penfold

This book is for complete beginners to electronic project
building. It provides a complete introduction to the practical
side of this fascinating hobby, including:

Component identification, and buying the right parts;
resistor colour codes, capacitor value markings, eic;
advice on buying the right tools for the job; soldering; mak-
ing easy work of the hard wiring; construction methods,
including stripboard, custom printed circuit boards, plain
matrix boards, surface mount boards and wire-wrapping;
finishing off, and adding panel labels; getting “problem”
projects to work, including simple methods of fault-finding.

In fact everything you need to know in order to get
started in this absorbing and creative hobby.

135 pages sass

45 SIMPLE ELECTRONIC TERMINAL BLOCK
PROJECTS

R. Bebbington

Contains 45 easy-to-build electronic projects that can be
constructed, by an absolute beginner, on terminal blocks
using only a screwdriver and other simple hand tools. No
soldering is needed.

Most of the projects can be simply screwed together, by
following the layout diagrams, in a matter of minutes and
readily unscrewed if desired to make new circuits. A
theoretical circuit diagram is also included with each pro-
ject to help broaden the constructor's knowledge.

The projects included in this book cover a wide range of
interests under the chapter headings: Connections and
Components, Sound and Music, Entertainment, Security
Devices, Communication, Test and Measuring.

163 pages cass

30 SIMPLE IC TERMINAL BLOCK PROJECTS
R. Bebbington
Follow on from BP378 using ICs.

117 pages Order code BP379 £4.99

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.S

R. A. Penfotd

Deals with the simple methods of copying printed circuit
board designs from magazines and books and covers ali
aspects of simple p.c.b. construction including
photographic methods and designing your own p.c.b.s.

80 pages ca0s

IC555 PROJECTS

E. A. Parr

Every so often a device appears that is so useful that one
wonders how life went on before without it. The 555 timer
is such a device.It was first manufactured by Signetics, but
is now manufactured by almost every semiconductor man-
ufacturer in the worid and is inexpensive and very easily
obtainable.

Included in this book are over 70 circuit diagrams and
descriptions covering basic and general circuits, motor car
and model railway circuits, alarms and noise makers as
well as a section on 556, 558 and 559 timers. (Note. No
construction details are given.)

A reference book of invaluable use to all those who have
any interest in electronics, be they professional engineers
or designers, students of hobbyists.

2299

167 pages

BOOK ORDERING DETAILS

Our postage price is the same no matter how many books you order, just add £1.50 to your
total order for postage and packing (overseas readers add £3 for countries in the EEC, or add £6
for all countries outside the EEC, surface mail postage) and send a PO, cheque, international
money order (£ sterling only) made payable to Direct Book Service or credit card details, Visa
or Mastercard — minimum credit card order is £5 — to: DIRECT BOOK SERVICE, ALLEN
HOUSE, EAST BOROUGH, WIMBORNE, DORSET BH21 1PF.

Books are normally sent within seven days of receipt of order, but please allow 28 days for deliv-
ery — 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.

DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD. Tel 01202 881749 Fax
01202 841692. Due to the cost we cannot reply to overseas orders or queries by Fax.
E-mail:dbs @ epemag.wimborne.co.uk

BOOK ORDER FORM

FUIl RAME: ...eiiiiiii b

AQATEOSS ..ottt bbb bbb e Lo h bbb bbb bbbt
.............................................. Post code: ..........cccceveee. TElephone NO: ..o
SIGNAIUIE: ...ttt b ettt e e s bbbt bbbtk bbb bbb bbbt s bttt et s
[1 1 enclose cheque/PO payable to DIRECT BOOK SERVICE fOr £ ......cccoovveeeiiiiieies s
[] Please charge my Visa/Mastercard £ ... Card expiry date ..............coceevnnes

Card Number ..
Please send DOOK OFder COUBS: ...ttt ettt ettt e b e sbe s ebesbeebe s

Please continue on separate sheet of paper if necessary
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New — The PIC 18Cxxx series

ive

FED PIC C Compiler — Version 3.0 now available

2]
: e Designed to ANSI C Standards ® Supports all 14-bit core PICs — 12C67x, 16C55x,
-6 Complete development environment includes 16C6x, 16C7x, 16C8x, 16C87x, etc.
Editor, assembler, simulator, waveform analyser o Wil produce code for MPLAB
: and terminal emulator (see screenshot below)
Tl e Libraries include serial interfaces, 12C, LCD, LEARN to Program PIC’s in C with FED!
> keypads, delays, string handling, hardware etc. Download FREE from our web site
— ® Simulator runs up to 10 times faster than ) ]
= MPLAB, allows inputs to be defined, multiple With the FED introductory manual:
- breakpoint types, single stepping, step over etc. “Learn to program PIC’s with FED PIC C”
e — e Suitable for complete beginners to PICs or to
m @YREEI0A x . e =0 the C programming language
m E)—é_ I. —— ;"____ 3 ...I.I:._; -I|-.-»;—-Il: I.. ) :;z_:jn:‘l - -n © Leads through example
Eemy | Sm— i o Introduces simple C programs, then covers
(&) e 11 A A R v e e | ‘ll variables and casting, pointers, structures
': o |& | and unions, functions, etc.
o o ost s g . | @ All examples will run fully within the simulator,
ﬂ. i e | or on the FED 16F84 and 16F877
e T | development boards
ol T e e T 31 e Covers use of interrupts and programming for
e e — - real time applications
S ® Hints and tips on good programming practice
g e 1 i with the PIC
- e = ® Full examples of debugging using FED PIC C
b =bee o are included
== s, 4| e Included FREE on our PIC C Compiler CD
- | 4 ROM, or available in paper copy

Prices (reductions for PICDESIM/WIZPIC & our programmer users)
C Compiler with all manuals on CD ROM £60. CD ROM with printed manuals £75.
Buy with PICDESIM/WIZPIC or our Programmer — £45.00 CD-ROM.
“Learn to program PICs with FED PIC C” paper copy — £7.50.

PIC Programmers including 18Cxxx WizZPIC

G Serial Programmer | pIC Visual Development

Handles serially programmed
PIC devices in a 40-pin multi-
width ZIF socket. 16C55X,
16C6X, 16C7X, 16C8x, 16F8X,
12C508, 12C509, 16C72XPIC
14000, 16F87X, 18Cxxx etc.
Also In-Circuit programming.
Operates on PC serial port
Price : £45/kit

o Rapid Application Development
for the PIC microcontrolier

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

e Included components support timers, serial inter-
faces, 12C, LCD, 7-Seg displays, keypads, switches,

. port controls, and many more.
SUBLIRSICSIEd o Connect software components to PIC pins by point &
PIC Introductory — Programs 8 & 18 pin devices : 16C505, click using the mouse
16C55X, 16C61, 16C62X, 16C71, 16C71X, 16C8X, 16F8X, e Set parameters for each component from drop down
12C508/9, 12C671/2 etc. £25/kit. list boxes, check boxes, or text entry
AVR — AVR1200, 2313' 4-44' 8515. 8535I 4434 etc. in ZIF. 4.5V e Links your code automatically into Iibrary events (eg
battery powered. Price : £40 for the kit or £45 built & tested. Button Pressed, Byte Received etc)

e Up to 10 times faster than MPLAB
Supports all 14-bit core PIC's -12C67x, 16C55x,
16C6x, 16C7x, 16C8x, 16C87x etc.

All our Programmers operate on PC serial interface. No hard to '
handle paralle| cable swapping ! Programmers supplied with ‘
instructions, + Windows 3.1/95/98/NT software. | | Cost - CD-ROM with Data sheets and application notes —
Upgrade programmers from our web site ! i £35.00, Floppy version £30.00.

\www.fored.co.uk

Forest Electronic Developments /<\ 18C452

60 Walkford Road, Christchurch, Dorset, BH23 5QG.

bt e New architecture (more instructions
Q E-mail - info @fored.co.uk, or sales@fored.co.uk L + Hardware multiply), 40MHz clock,
Web Site — hitp:/iwww.fored.co.uk [ — 16K program words, 1536 bytes
el 01425-274068 (Voice/Fax) ' RAM. Easy to upgrade from 16F877
= Prices are fully inclusive. Add £3.00 for P&P and handling to each order. torocarn B )
:, Cheques/POs payabile to Forest Electronic Developments, or phone with vISA 18C452/JW £20.00
credit card details. [ 18C452/0OTP £8.00
e
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- PIC Kit Version!

Experimenting
| with PIC
||

Microcontrollers ‘

BWPICA

|
{ Peter Bruaning ‘

DT —

= | Brunning Software
.

Experimenting with PIC Microcontrollers

This third release in our series teaches how to programme and interface to the
PIC16F84 and PIC16C711 microcontroliers, and consists of the book, an integrated
suite of programmes to run on a PC, and a programmer/experimental module

The book with its abundance of flow diagrams and circuit diagrams is the heart of
the system, and the software is the brains. A text editor with word processing power is
the key stone supporting the assembier, disassembler, simu'ator, and programming
software. As the text is typed in the assembler works in tre background testing each
line so that errors are immediately highlighted. When the typing is done the simulator
can be used to single step or run the programme. Boxes pop up showing the contents of
registers and the resuit of any text written to a standard 2 line by 16 character display.
If it works correctly plug the programmer/experimental module onto the end of your
printer lead and test it using a real live PIC. All operations work directly from the
assembler text in the editor.

The exper.ments are all performed using tne programmer/experimental module
which is already wired with LEDs, push buttons, and ar alphanumeric liquid crystal
display. Flasking LEDs, text display, real time clock, period timer, beeps and music,
including a rendition of Beethoven's Fir Elfise. Then there are two projects to work
through; builging a sinewave generator covering 0.2Hz to 20kHz in five ranges, and

Assembler

The first book Experimenting with PC
Computers with its kit is the easiest way
ever to learn assembly language
programming, simple circuit design and
interfacing to a PC. If you have enough
intelligence to wunderstand 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.

C&C++

The second book Experimenting with C &
C++ Programmes uses a similar
approach. It teaches the user to
programme by using C to drive the simple
hardware circuits built using the materials
supplied in the kit of parts. The
experimental 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. Ideal for absolute beginners and
experienced programmers.

The Kits

The kits contain the prototyping board,
lead assemblies, components and
programming software to do ali the
experiments. The 'made up' kits are
supplied ready to start the first
experiment. The ‘unmade’ Kits require the
prototyping board and leads to be
assembled and soldered before you can
start. The 'top up' kit CP2t is for readers
who have purchased a kit to go with the
first book, and contains all the
components and programming software
but not the prototyping board or leads.

Hardware required

All three systems assume you have a PC
(386 or better) and a printer lead.

investigating measurement of tne power
taken by domestic appliances. In the
space of 24 experiments, two projects
and 56 exercises the system works
through from absolute beginner to
experienced engineer level.,

Kit or Ready Built

The prograrrming/experimental  module
can be purchased built, tested and ready
to use, or in kit form. The ready built
module verifies first at normal 5 volts then
with £10% volts applied, and uses the

Brunning Software, 138 The Street,

built in display to show programming KJ:t CP2u.'unmadc‘ needs ass.emb]ing (Maplin code NW48). . £39.99......
messages. The kit wversion uses a Kit CP2t 'top up' to add to kit 1 (Maplin code NW49), . ... £22.99......
simplified design which verifies only at Book Experi . r :

. - perimenting with PIC Microcentrollers. . . . . . £23.99csens
gga?ézltez \;g":h:"?esv:h’gg (tth: dlfptlay [ PIC Programmer/experimental module & software. . . . . . £74.00......
indicated using 2 LEDs) 9 BEl & Kit PIC3u-a: PCB, control PIC, switches & software. . . £30.00......

g ’ Kit PIC3w-b: all ather items required to build module. . £25.00......

The kit consists of two parts.
PIC3u-a contains the PCB, control PIC, 2
slide switches, software suite, and a
booklet contaming a full parts list and
construction details. PIC3u-b contains all
the cther items to build the
programmer/experimental module and ‘
inciudes a test PIC.

The system will also programme
similar PICs (83, 710, 71, 620, 621 etc).
The made up module is supplied with a
test PIC fitted. Two PP3 batteries are also
required, these are not supplied.

Postcode.......coovvviniiinininn

UK pemstage: free for orders above £30 wtherwise add £3 per order.
Prices include VAT where applicable.

Mail Order Form

Please make your cheque/PO gayable ta Brunning Stzrware and send with this form to

Little Clacton,
Your order will be processed as soon as your cheque arrives. Despatch is usually
the same day. Software supplied on 3.5" HD discs. The kits do not include the book.

Book Experimenting with PCs (Maplin code NV68). . . . .
Kit 1a 'made up' and ready to start (Nat from Maplin). . . .
Kit lu ‘unmade’ needs assembling (Maplin code NV67). ...

Book Experimenting with C & C+ + (Maplin code NW47). . £24.99......
Kit CPZa 'made up and ready to start (Not from Maplin). . . £46.00......

lacton-on-sea, Essex, CO16 9LS.

Telephone for full details.

Mail order address:-

Brunning Software “*
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PROJECT TITLE Order Code | Cost
Ultrasonic Punture Finder 236 £500
% 8-Channel Analogue Data Logger 237 £8.88
Buftfer Amplifier (Oscillators Pt 2) 238 £6.96
Magnetic Field Detective 239 £677
Sound Activated Switch 240 £6.53
Printed circuit boards for most recent EPE constructional projects are available from Freezer Alarm (Mulli-org 932 Ef 0
the PCB Service, see list. These are fabricated in glass ‘ibre, and are fully drilled and | Child Guard 241 £7.51
roller tinned. All prices include VAT and postage and packing. Add £1 per board for Variable Dual Power Supply 242 £7.64
airmail outside of Europe. Remittances should be sent to The PCB Service, Micro Power Supply 243 £3.50
Everyday Practical Electronics, Allen House, East Borough, Wimborne, Dorset % Interior Lamp Delay ‘ 244 ‘;7 86
BH21 1PF. Tel: 01202 881749; Fax 01202 841692; E-mall: orders@epemag.wim-  j/ains Cable Locator (Multi-project PCB 932 £3.00
borne.co.uk. Cheques should be crossed and made payable to Everyday Practical | Vibralarm 230 £6.93
Electronics (Payment in € sterling only). Demister One-Shot 235 £6-78
NOTE: While 95% of our boards are held in stock and are dispatched within % Ginormous Stopwaich — Part 1 246 £7.8
seven days of receipt of order, please allow a maximum of 28 days for delivery * Ginormous Stopwatch — Part 2 e
— overseas readers allow extra if ordered by surface mail. Giant Display 247 f, 85
Back numbers or photostats of articles are available if required — see the Back Serial Port Converter 248 > 9%
Issues page for details. lé%?af:ﬂdé?anker 3?,3 :‘:‘;f.
Please check price and availability in the latest issue. Flashing Snowman (Multi-groject PCB) 32 €300
Boards can only be supplied on a payment with order basis. % Video Cleaner 251 €5 63
Find It 252 £4.20
% Teach-In 2000 — Part 4 253 £4.52
PROJECT TITLE High Performance 254, 255 £5.49
EPE Time Machi Regenerative Receiver 256 Set
;\‘l G Igedl'aﬁt e W EPE Icebreaker — PCB257, programmed
P” °'b|"“1 ¢ F',% C PIC16F877 and floppy disc Set Only |£22.99
ortable 12V PSU/Charger Parking Warning System 258 £5.08
gale ang ound Securly Blevpen. 3 Micro-PICscope APR'00 [EEES) Tioa
Disco Lights Flasher G-ﬁ?ngs%li't'{g 261
Waa-Waa Pedal (Mull-project PCB) FEB'98 |IERH £3.00 Racoiver 2 ) sal 5.6
*Axg}cl:a:uf CI;c?aer(; (Dlegr'tbaéiaarc(;?ld :;g 2;; ;2 Versa_tile Mic/Audio Preamplifier MAY'00 260 £3.33
b e% e P 1 e PIR Light Checker o 263 £3.17
Kiksoraiar 181 £7.67 + Muiti-Channel Transmnsann System
* EPE PIC Tutorial 182 £7.99 Ransmiter o694
The Handy Thing (Double-Sided) 183 £5.58 Interface ’
Lighting-Up Reminder 184 £590 &k Canuie Tide Predictor £31.05
* Audio System Remote C°mﬁgﬁ: éo':?éj :g; g gg % PIC-Gen Frequency Generator/Counter £5.07
Simple Metal Detecior APR'98 ¥R rsoaoss S¥
(Multi-project PCB) 3 £300 Quiz Game Indicator £4.52
% RC-Meter 188 £7.66 Handy-Am 24'52
Security Auto-Light B MAY'98 | £8.10 AC‘IVGY Ferjn;e Toop Aerial TA 67
StT%':: g::::roclomml plus 20W Stereo Amplifier 190 778 W Remote Control IR Decoder Software only =
20W Amplifier 191 £8.58
| & Dice Lott 192 £8.05
EPE Mood Changer | JunE-os |IEEE £7.75 E SOFTWARE
«AT89C2051/1051 Programmer
Main Board 194 £8.50
T%st Bc:_ardT_ Soft ; 135 98'_69 Software programs for EPE projects marked with an asterisk * are available on 3.5
:P?Ca%;gga .'rg‘;';m oflware onty 98 ISR 506 inch PC-compatible disks or free from our Internet site. :3ix disks are available: PIC
+% Greenhouse Computer x = Tutorial (Mar-May '98 issues); PIC Toolkit Mk2 (May-Jun ‘99 issues); EPE Disk 1
Control Board 197 £9 08 (Apr ‘95-Dec ‘98 issues); EPE Disk 2 (Jan-Dec '99). EPE Disk 3 (Jan '00 issue to
PSU Board 198 £8.10 current cover date); EPE Teach-In 2000. The disks are obtainable from the EPE
F}oal Charger AUG'98 199 £6.59 PCB Service at £3.00 each (UK) to cover our admin costs (the software itself is
Lightbutb Saver : ! 202 (23 00 free). Overseas (each): £3.50 surface mail, £4.95 each airmail. All files can be
Pmﬁgifﬁj‘:{;gg&”""e’ | SEPT'38 kK £3.00 downloaded free from our Internet FTP site: ftp:/ftp.epemag.wimborne.co.uk.
+* Greenhouse Radio Link 200 £8.32
* PIC Altimeter 201 £8.15
i sz 75| EPE PRINTED CIRCUIT
+* Digiserv R/C Expander 204 £7.69
IR Remote Control — Transmitter 205 £3.00
BOARD SERVICE
+# PIC Tape Measure |_NOv'es |IFhY £6.82
Electronic Thermostat — T-Stat 208 £4.00 . . .
PhizzyB £14.95 Order Code  Project Quantity Price
A-PCB B-CD-ROM C - Prog. Microcontroller Bea (A)B)(C)| each
15-Way IR Remote Control
Swltch Mat”x 211 £ OO ..............................................................................
15-Way Rec/Decoder 212 £4.00
Damp Stat D 98 209 £4.50
Sk e SR o 9o NAME e
+ Fading Christmas Lights 215 £5.16
PhizzyB /O Board (4-section) 216 £3.95 AdAreSS ..o e
Twinkle Twinkle Reaction Game JAN'99 210 7.55
# EPE Mind PICkler 214 £6 .30
PhizzyB 1/O Board (4-section) 216 £3095 J | crcerrerriiniiitiiiiii ittt iieiie ittt it et et eetie st ne e n e
Alternative Courtesy Light Controller 217 £6.72
2 £6.7 i .
igv’vir'::;’:Monitoring Syster Transmiter FEB 99 2: g+a sg 952’ | enclose payment of £................ (cheque/PQ in £ sterling only) to:
Receiver 220+a £8 56 E d
*x PIC MID! Sustain Pedal  Software onl
“* Wireless Monitoring System-2 AR'90 See . Very ay .
F.M. Trans/Rec Adaptors 219a/220a | Feb'99 RE s
# Time and Date Generator 221 £7.37 V’SA PraCtlcal EleCtron ICS
g%gfﬁggﬁ tlght ggg §§3§ s, MasterCard or Visa No.
e 30 s . .
froning Board Saver APR'99 |2 £5.15 Minimum order for credit cards £5
Voice Record/Playback Module 225 £5.12
Mechanical Radio (pair) 226A&B | £7.40
i s | OO0
PIC Toolkit Mk2 MAY'99 227 £8.95
A.M./F.M. Radio Remote Control
Transmitter 228 £3.00 0
Receiver 229 £3.20 Signature..........cooovveviiiiiii Card Exp. Date................
:CM::(;‘;S'F?S"SSIC Meter L. gg; g‘; g (‘) Please supply name and address of cardholder if differant from the address shown
* EPE Mood PICker | JULY'99 | 23 £6.78 NOTE: You can also order p.c.b.s by phone, Fax, E-mail or via our
e et 204 S Internet site on a secure server:
L.E.D. Stroboscope (Mult-project PCB) 932 £3.00 http:/fwww.epemag.wimborne.co.uk
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E&E@ MRONIES

| INCORPORATING lumoulu TODAV lu'rnruﬂom

years.

Everyday Practical Electronics reaches twice as
many UK readers as any other UK monthly hobby
electronics magazine, our audited sales figures
prove it. We have been the leading independent
monthly magazine in this market for the last fifteen

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.

Valve Output Transformers: Single ended 50mA, £4.50; push/pull
15W, £27, 30W, £32; 50W, £38; 100W, £53. Mains Transformers:
Sec 220V 30mA 6V 1A, £3; 250V 60mA 6V 2A, £5; 250V 80mA
6V 2A, £6. High Voltage Caps' 50uF 350V, 68uF 500V, 150uF
385V, 330uF 400V, 470uF 385V, all £3 ea., 32+32uF 450V £5.
Postage extra.

Record Decks and Spares: BSR, Gamard, Goldring, motors,
arms, wheels, headshells, spindles, etc. Send or phone your
want list for quote.

RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON VR

sunnzv CRO 2HS, Tel: (domums o

volt caps, vaives, output transformers, speskers, in stock.
m«mmm for quote.

NOW AVAILABLE WITH

zee 128K AND 512K - 0Z4

ALSO SPECTRUM
AND QL. PARTS

W. N. RICHARDSON & CO.
PHONE/FAX 01494 8713196
RAVENSMEAD, CHALFONT ST PETER
BUCKS, SL9 ONB

TIS - Midlinbank Farm
Ryeland, Strathaven ML10 6RD
Manuals on anything electronic
Circuits - VCR £8, CTV £6
Service Manuals from £10
Repair Manuals from £5
P&P any order £2.50

Write, or ring 01357 440280 for full details
of our lending service and FREE quote for
any data

BTEC ELECTRONICS

TECHNICIAN TRAINING

GNVQ ADVANCED ENGINEERING
(ELECTRONIC) — PART-TIME
HND ELECTRONICS - FULL-TIME
B.Eng FOUNDATION - FULL-TIME
Next course commences
Monday 18th September 2000

FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD

EARLS COURT, LONDON SW5 9SU
TEL: (020) 7373 8721

THE BRITISH AMATEUR
ELECTRONICS CLUB

exists to help electronics enthusiasts by
personal contact and through a quarterly
Newsletter.
For membership details, write to the
Secretary:
Mr. M. P. Moses,
5 Park View, Cwmaman,
Aberdare CF44 6PP
Space donated by
Everyday Practical Electronics

Miscellaneous

100W and 250W SOLID STATE POWER
AMPLIFIERS, power supplies, active
crossovers and stepped attenuator p.c.b.s, kits
or A&T modules. PCBs are professional grade
with solder mask and component location
silkscreen. We also supply a wide range of top
quality audiophile active and passive compo-
nents, specialising in the latest high perfor-
mance Japanese transistors and UK lateral
power MOSFETSs. Write for a free catalogue.
Mail order only. White Noise, 11 Station
Road, Bearsden, Glasgow G61 4AW.
Tel: 0141 942 2460.

BUILDING OR PURCHASING AN AUDIO
MIXING DESK? Specialists in custom built
fully modular mixing desks for hospital radio,
talking newspapers for the blind, amateur dra-
matic groups, local shoppng centres, theatres
etc., to see and read all about our products visit
our pictorial web site at: http://www.partridge
electronics.co.uk or phone 01268 793256.

X-10® Home Automation
We put you in control™

Why tolerate when you can automate?

An extensive range of 230V X-10 products
and starter kits available. Uses proven Power
Line Carrier technology, no wires required.
Products Catalogue available Online.
Worldwide delivery.

Philips Pronto Intelligent Remote now available!

Laser Business Systems Ltd.

E-Mail: info@laser.com TSA

http://www.laser.com

Tel: (020) 8441 9788
Fax: (020) 8449 0430 0

PRINTED CIRCUIT BOARDS - QUICK
SERVICE. Prototype and production artwork
raised from magazines or draft designs at low
cost. PCBs designed from schematics.
Production assembly, wiring and software
programming. For details contact Patrick at
Agar Circuits, Unit 5, East Belfast Enterprise
Park, 308 Albertbridge Road, Belfast, BTS
4GX. Phone 028 9073 8897, Fax 028 9073
1802, E-mail agar@argonet.co.uk.

THE BRITISH AMATEUR ELECTRONICS
CLUB trading page at http://members.tripod.com/
~baec/E-trade.htm is a place where electronics hob-
byists can buy and sell electronics components
cheaply. Many items are free. Includes PIC FUN
quality Microcontroller kit — has everything needed
to program the PIC16F84 from your PC, £20 includ-
ing p&p. Details in ‘Electronic Kits' section.
G.CS.E. ELECTRONIC KITS, at pocket money
prices. S.AE. for FREE catalogue. SIR-KIT
Electronics, 52 Severn Road, Clacton, CO15 3RB.
PROTOTYPE PRINTED CIRCUIT
BOARDS one offs and quantities. for details
send s.a.e. to B. M. Ansbro, 38 Poynings Drive,
Hove, Sussex BN3 8GR, or phone Brighton
883871, fax 01273 706670.

VALVE ENTHUSIASTS: Capacitors and other
parts in stock. For free advicellists please ring,
Geoff Davies (Radio), Tel. 01788 574774.
WANTED: Circuit diagram of Alba chassis 50,
circa 1934. T. Thurlow, 5 Danesbury Lane,
Welwyn, Herts, AL6 9SG. Phone 0143 871 4357.
FREE PROTOTYPE PRINTED CIRCUIT
BOARDS! Free prototype p.c.b. with quantity
orders. Call Patrick on 028 9073 8897 for details.
Agar Circuits, Unit 5, East Belfast Enterprise Park,
308 Albertbridge Road, Belfast BTS 4GX.
DETECT ATMOSPHERIC ACTIVITY.
Unique Designs. Self-addressed envelope: PO Box
694, Saint Helier, JE4 9PZ, Jersey, CI.

EPE FTP site: ftp:/ftp.epemag.wimborne.co.uk

PIC-project source code files: /pub/PICS

EPE text files: /pub/docs
Basic Soldering Guide: solder.txt
EPE TENS Unit user advice: tens.doc and tens.txt

New readers and subscribers info: epe_info.txt
Newsgroups or Usenet users advice: usenet.txt
Ni-Cad discussion: nicadfaq.zip and nicad2.zip
Writing for EPE advice: write4us.txt

Ingenuity Unlimited submission guidance: ing_unit.txt

Access the FTP site by typing the above into your web browser, or by setting up an FTP session using
appropriate FTP software, then go into quoted sub-directories:

PIC projects each have their own folder; navigate to the correct folder and open it, then fetch all the
files contained within. Do not try to download the folder itself!

Ensure you set your FTP soft-1

simple to use web-based forum!

On-line readers! Try the EPE Chat Zone - a virtu-
ally real-time Internet “discussion board” in a

ware to ASCIl transfer when
fetching text files, or they may be
unreadable.

Note that any file which ends in
.2ip needs unzipping before use.
Unzip utilities can be downloaded

http://www.epemag.wimborne.co.uk/wwwboard from:
Or buy EPE Online: www.epemag.com

http://www.winzip.com or
.| http://www.pkware.com
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TRAIN TODAY FOR A BETTER FUTURE

Now you can get the skills and qualifications you need for C g &

career success with an ICS Home Study Course. Learn in the Electrical Engineering

comfort of your own home at the pace and times that suit you. CA&G/ICS Basic Electronic Engineering
ICS 1s the world's largest, most experienced home study || C&G/CS Basic Mechanical Engineering

INPUT 220V/240V AC 50/80Hz OUTPUT QV-260V
PANEL MOUNTING

5 KVA ISOLATION TRANSFORMER
As New. Ex-Equipment, fully shrouded, Line Noise
Suppression, Ultra Igolation Transformer with terml-
nal covers and knock-out cable entries.Primary
120V/240V. Secondary 120V/240V, 50/60Hz,
0-005pF Capacnance. Size, L 37¢m x W 19cme x H
16¢m, Weight 42 kilos. Price £120 + VAT. Ex-ware-

school. Over the past 100 years ICS have helped nearly 10 || TV and Video Servicing Price P&P | house. Carrlage on request.
million people to improve their job prospects. Find out how we || Radio and Mi-Fi Servicing 0-5KVA 2.5 amp max  £33.00 e e o L A o
can help YOU Post or phone today for FREE INFORMATION || Refrigeration Heating & Air Conditioning e casgs  TOSBAMC VAT | A acts, Screw of Oin Rall fiving, Size M el
on the course of your choice Motorcycle Mamtenance St S e ,,.,CEV'A%’ W 45mm x O 75mm. Brand New Price £7.63 Incl.
pé&p and VAT,
FREEPHONE 0500 581 557 B5KVA 25 amp max £3400 500 e e
(£47.00 inc VAT) Mode! TT2 Max. stroke 16mm, Sib. pull. Base mount-
Or write to" Inlarnaﬂonal Correspondence Schools, FREEPOST 882, 8 Elliot Place, 1KVA 5 amp max £46.25 7 4 g“ﬂ| RB*’:Q,? ,‘m‘:m T;’:ur;x 1 "wwfsr‘no% ;45:,:
Clydeway Skypark, Glasgow, G3 8BR. Tel: 0500 581 557 or TelFax: Dublin 285 2533 (€62.57 inc VAT) | gyroke 28mm, 15Ib, pull. Front mounting, Rating 2
- . . - _ N EEE N W S O S e e . 2KVA 10 amp max £65.00 £8.50 Prices inc. p&‘p & VAT: TT2 gs‘“'-m,g. 81, Series
Please send me my Free Information cn your Electronics Courses. AN (£86.38 inc VAT) | 400 £8.64.
3KVA 15 amp max £86.50 £8.50 AXIAL COOLING FAN
[El - l l (€111.63inc VAT) | 230v AC 120mm square x 38mm 3 biade 10 watt
BLOCK CAPITALS PLEASE) DateotBirth  / /| S5KVA 25 amp max £150.00 (+ Carriage & VAT) Low Noise fan Price £7.29 incl. p&p and VAT.

Buy direct from the Importers Keenes prices in the country. Other voltages and sizes available from stock.

[Address Please telephone your enquiries.

I I 500VA ISOLATION TRANSFORMER INSTRUMENT CASE

[ Postcode l Input lead 240V AC. Output via 3-pin 13A sockel. 240V AC | Brand new. Manufactured by Imhot. L 31cm x H
ly raled. mounted in ﬂbreqass case with handle. | 18cm x 19cm Deep. Removabie front and rear panel
1 [Oecupation Tel. No Internally fused.Price £35.00 carriage paid + VAT (£41.13) | for easy assembly of your components. Grey tex-

From time 1o bme, we permit ofher care’ully screened organxsations ‘o wrtte 10 you about }
, Products and services I you would prefer not 1o hear from such orgamsations please 1ck box (] Dept. ZEEE 040800

‘—-------------'

Professional 88-108MHz FM Broadcasting Kits
[All Our Kits Include

Detailed Instructions with Schematics
High Quality Screen Printed PCBs
High Quality Components

Our Product Range Includes

Transmitters from 0-05W to 35W
FM Stereo Coders

Audio Compressor Limiters
Antennas

RF Power Amps

Qur Kits Are Also Available
Fully Assembled And Tested

WE DELIVER WORLD-WIDE AND
ACCEPT MAJOR CREDIT CARDS

Contact Us Now For A Free Brochure

Tel 01274 883434 Fax 01274 428665
email info@veronica.co.uk
Unit 5% 1A Sandbeds/Albert Rd Quoensbury BRADFORD 8013 1AA

1W Professional PLL FM Transmitter for Licenced Usa In the UK

Visit our Website at hitp://www.veronica.co.uk

KITS

TOROIDAL L.T. TRANSFORMER
Primary 0-240V AC. Secondary 0-30V + 0-30V G0OVA.
Fixing bolt supplied.
Price £25.00 camage paid + VAT (£29.38)

COMPAEHENSIVE RANGE OF TRANSFORMERS—

LT- ISOLATION & AUTO

110V-240V Auto transter either cased with American socket
and mains lead or open frame type. Available for Immediate
delivery

ULTRA VIOLET BLACK LIGHT BLUE
FLUORESCENT TUBES

411, 40 watt £14.00 (cabers only) (£16.45 inc VAT)
21 20 watt £9.00 (callers only) (€£10.58 inc VAT)
12in 8 watt £4.80 + 75p p&p (£6.52 Inc VAT)
9in 6 watt £3.96 + 50p p&p (€5.24 Inc VAT)
6in 4 watt £3.96 + 50p p&p (£5.24 nc VAT)

230V AC BALLAST KIT
For efther Bin, B of 12 tubes £6.05+8140 php (€8 75 mc VAT)
The above Tubes are 3500/4000 angst. (350-400um) wdeal for detecting
soamymandws efiects kghting & Chemnical applcations.
Other Wavelengths of UV TUBE avalable for Germicdal & Photo
Sensitive apphcadons. Please telephone your enquines.

tured finish, complete with case feet. Price £16.45
inct. p&p and VAT. 2 off £28.20 inclusive
DIECAST ALUMINIUM BOX

with internal PCB guides. Internal size 265mm x
165mm x 50mm deep. Price £9.93 incl. p&p & VAT. 2
off £17.80 inct.

230V AC SYNCHRONOUS GEARED MOTORS
Brand new Ovoid Gearbox Crouzet type motors. H
85mm x W 55mm x D 35mm, 4mm dia. shaft x 10mm
long. 6 RPM anti cw. £9.99 incl. p&p & VAT.

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

18 RPM REVERSIBLE Croucet 220V/230V
50H2 geared motor with ovoid geared box.
4mm dia. shaft. New manuf. surplus. Soid
with connect-
ing block and circ. Overall size: h 68mm x w
52mm x 43mm deep
PRICE incl. P&P & VAT £9.99

EPROM ERASURE KIT
Build your own EPROM ERASURE for a fraction ot the
price of a made-up unit. Kit of parts less case includes
12in. 8watt 2537, Angst Tube Ballast untt, pair of bi-pin
feads, neon indicator, on/off switch, safety mici

BLUE UV LAMP

GES Mercury Vapour iamp suitable for
use with a 400W PF. Ballast

Only £39.95 incl. p&p & VAT

400 WATT BLACK LIGHT

roswitch
and circut £15.00+£2.00 p&p. (£19.88 inc VAT)
WASHING MACHINE WATER PUMP
Brand new 240V AC fan 1ad Can be used for a
vanety of purposes. Inlet 1'/5in., outlet tin. dia.
Price includes p&p & VAT. € 20 each or 2 for
£20.50 inclusive.

G unm £
Masl!l

Tel: 0181-995 1560

Monday/Friday

SERVICE TRADING CO Y&%.

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB

Ample

FAX: 0181-995 0549 Parking Space

COVERT VIDEO CAMERAS

Black and White Pin Hole Board Cameras
with Audio. Cameras in P.I.R., Radios,
Clocks, Briefcases etc. Transmitting
Cameras with Receiver (Wireless).
Cameras as above with colour.
Audio Surveillance Kits and Ready Built
Units, Bug Detector etc.

A.L. ELECTRONICS

Please phone 0181 203 6008 for free catalogue.
Fax 0181 201 5359
E-mail: surveillance@btclick.com www.uspy.com
New DTI approved Video Transmitters and Receivers (Wireless)
Major credit cards now taken

The leading magazine
for vintage radio
enthusiasts

l%din o
Vgones

German WWIt transmitors
snd recevers

f%ulio
NVGONeS

HMV'g Model 471

{ I

~

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 professional radio systems fixed or mobile, Radio Bygones is the

magazine for you.
Radio Bygones covers it all!

The muymzine is published six times a year, and is available by postal subscription. It is not
available at newsagents. To take out a subscription, or to request a sample copy, please con-
tact: Radio Bygones, Allen House, East Borough, Wimborne, Dorset BH21 1PF.

Tel: 01202 881749. Fax 01202 841692. E-mail mdiobygunesitwimborme co.uk.

Web sites: www.radiobygunes.couk  www.radiobygones.com

100  Signal Diodes 1N4148

7% Rectiier Diodes 1N4001

50  Rectifier Diodes 1N4007 . ...

10 WO1 Bridge Rectifiers

10 555TimerI.Cs

4 741 Op Amps .

5 Assorted Zener Diodes 400mW

12 Assorted 7 ent Displays

25  5mmle.d.s, red, green of yeliow

25 3mmled.s, cgreen of yellow . £

50  Axiall.e.d.s, 2mcd red Diode Package £

25  Asstd. H?h Brightness L.e ¢s. var cols .€1.00

20 BCI82L Transistors €1

25  BC212L Transistors L

30 BC237 Transistors

20 BC327 Transistors

30 BC328 Transistors

3 BC547 Transistors

30 BCS548 Transistors

30 BCS549 Transistors

25  BCS557 Transistors

30  BC558 Transistors

30  B8CS559 Transistors .

20 2N3904 Transistors

100  Inf 50V wkg Axial Capacitors

100 4N7 50V wkg Axial Ce?”m

12 1uf 250V encapsulated rad al plastic
cased capaciors . ........ £1.00

80  Asstd capacitors elect

80 Asstd. capacitors 1nF to 1uF

200 Assid disc ceramic capacilors . 1.00
50  Asstd. Skel Presets (sm, stand, oermet) £1 00
50  Asstd RF chokes (inductors) . 00
50  Asstd. grommets .
an Asstd. solder tags, plcnnns terminals EI 00
10 Assd c:yslals plugm .. . A -

24 Assid. coll formers

8 Asstd. dil swiiches 000
20  Mmiature slide switches sp/co ™
10 Standard shde switches dpvdt . . ..

£1.00
100  Asstd beads (ceramic, teflon, fish spine) £1.00
80

Asstd. small stand offs, throughs etc .£1.00
0 Asstd. dil sockets up to 40 way .
10 TV coax plugs, plastic .
40 metres very thin conne(mng w|re red
20 tin glass reed switches
20  Magnetic ear mps with lead and piug
100  Any one value
1Rto 10M .
10 7812 Voitage Regulators

£1.00
14W 5% cf resistors ran%e

0.45
€1.00

Prices include VAT. Postage £1.45. 44p stamp for Lists
288 Abbeydale Road, Sheffield S7 1FL
Phone (0114) 2552886 Fax (0114) 2500689

E-mail sales @ Bardwells.co.uk
Web stte: http://www bardwells.co.uk

R. BARDWELL LTD

DIGITAL
TEST METER

Built-in transistor test socket
and diode test position.
DC volts 200mV to 1000V.
AC volts 200V to 750V.
DC current 200mA to 10A.
Resistance 200 ohms to
2000K ohms.

£6.99 inci.var
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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 adap-
tors are available). They are in very good condition
with few signs of use.

£91.91 + VAT = £108.00

Board cameras alt 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
smail 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 small hole £35.00 + VAT = £41.13

40MC size 39 x 38 x 27mm camera for ‘C’ mount lens 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
VSL6022F 6mm F1.22 42 x 32 degrees viewing angle £19.05 + VAT £22.38
VSLB020F 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
VWLB13M Bmm 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

Please add £1.66 + vat = £1.95 postage & packing per order

JPG Electronics

276-278 Chatsworth Road, Chesterfield, S40 2BH.
Tel 01246 211202 Fax 01246 550959
Mastercard/Visa/Switch
Callers welcome 9.30 a.m. to 5.30 p.m. Monday to Saturday

Millions of quality components

at lowest ever prices!
Plus anything from bankruptcy - theft recovery
— frustrated orders -~ over productions etc.
Send 54p stamped self-addressed label or

envelope for clearance lists.
Brian J Reed
6 Queensmead Avenue, East Ewell,
Epsom, Surrey KT17 3EQ
Tel: 07775 945386 or 0208 393 9055
Mall Order UK only.

Lists are updated and only 40 are sent out every 2 weeks. This

normally ensures that orders can be fulfiled where only a few

thousands of an item is available. (Payment is returned if sold out.
I do not deal in credit notes).

SHERWOOD ELECTRONICS

FREE COMPONENTS -

Buy 10 x £1 Special Packs and choose another one FREE

SP1 15 x Smm Red LEDs SP131 2 x TLO71 Op.Amps

SP2 12 x 5mm Green LEDs SP133 20 x 1N4004 diodes

SP3 12 x 5mm Yellow LEDs SP134 15 x 1N4007 diodes

SP§ 15 x 3mm Red LEDs SP135 6 x Min. slide switches

SP7 12 x 3mm Green LEDs SP136 3 x BFYSQ transistors

SP10 100 x 1N4148 diodes SP137 4 x WO005 1-5A bridge rectifiers
SP11 30 x 1N4001 diodes SP138 20 x 2-2/63V radial elect. caps.
SP12 30 x 1N4002 diodes SP140 3 x W04 1.5A bridge rectifiers
SP18 20 x BC182 transistors SP142 2 x CMOS 4017

SP20 20 x BC184 transistors SP143 5 Pairs min. crocodile clips
SpP21 20 x BC212 transistors {Red & Biack)

SP23 20 x BC549 transistors SP145 6 x ZTX300 transistors

SP24 4 x CMOS 4001 SP146 10 x 2N3704 transistors

SP25 4 x 555 timers SP147 5 x Stripboard 9 strips x
SP26 4 x 741 Op.Amps 25 holes

Spas 4 x CMOS 4011 SP151 4 x 8mm Red LEDs

SP29 3 x CMOS 4013 SP152 4 x 8mm Green LEDs

SP31 4 x CMOS 4071 SP153 4 x 8mm Yellow LEDs

SP34 20 x 1N914 diodes SP154 15 x BC548 transistors

SP36 25 x 10/25V radial elect. caps. SP156 3 x Stripboard, 14 strips x
SP37 15 x 100/35V radial elect. caps 27 holes

SP3g 10 x 470/16V radial elect. caps.  SP160 10 x 2N3904 transistors

SP40 15 x BC237 transistors SP161 10 x 2N3906 transistors

SP4t 20 x Mixed transistors SP165 2 x LF351 Op.Amps

SP42 200 x Mixed 0-25W C.F. resistors  SP167 6 x BC107 transistors

SP47 5 x Min. PB switches SP168 6 x BC108 transistors

SP102 20 x 8-pin DIL sockets SP175 20 x 1/63V radial elect. caps.
SP103 15 x 14-pin DIL sockets SP177 10 x 1A 20mm quick biow fuses
SP104 15 x 16-pin DIL sockets SP182 20 x 4-7/63V radial elect. caps
SP105 4 x 74L500 SP183 20 x BC547 transistors

SP109 15 x BC557 transistors SP187 15 x BC239 transistors

SP112 4 x CMOS 4093 SP191 3 x CMOS 4023

SP114 5 x ZTX500 transistors SP192 3 x CMOS 4066

SP115 3 x 10mm Red LEDs SP193 20 x BC213 transistors

SP116 3 x 10mm Green LEDs SP194 8 x OA90 diodes

SP118 2 x CMOS 4047 SP195 3 x 10mm Yellow LEDs

SP120 3 x 74L593 SP197
SP124 20 x Assorted ceramic disc caps SP198
SP130 100 x Mixed 0-5W C.F. resistors

6 x 20 pin DIL sockets
5 x 24 pin DIL sockets

2000 Catalogue now available £1
inc. P&P or FREE with first order.
P&P £1.25 per order. NO VAT
Orders to:

RESISTOR PACKS - C.Film
RP3 5 each value - total 365 0-25W £2.85
RP7 10 each value - total 730 0-25W £4.10
RP10 1000 popular values 0-25W £5.85
RP4 5 each value-total 365 0-5W £3.80
RP8 10 each value-total 730 0-5W £6.45
RP11 1000 popular values 0-5W £8.15

Sherwood Electronics,
7 Willlamson St., Mansfleld,
Notts. NG19 6TD.
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BK ELECTRONICS

1000’s
SOLD
TO PRO
USERS

THE RENOWED MXF SERIES OF POWER AMPLIFIERS
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 toroidal transformers * Twin | | D Vu Mezers
* Level controls # llluminatec on/off switch ¢ Jack/Xi R inputs » Speakon outputs * Standard 775mV
nputs » Open and short cicuit proot # L atest Mos Fets for siress free power de ive-y into virluaily any
load * High slew rate * Very low distorton « Aluminium cases » MXI 600 & MXF90CD tan cooled with2 C
loudspeaker and thermal protection

USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC

MXF200 W13" D11" H3:" (2U)

SIZES:- MXF400 W19" D12"  H5." (3U)
: MXF600 W19" D13 H5." {3U)
MXF900 W19" D14%" H5." {3U)

MXF400 £233.85
MXF900 £449.15
SPECIALIST CARRIER DEL £12 50 EACH

PRICES:- MXF200 £175.00
MXF600 £329.00

OMP X03-S STEREO 3-WAY ACTIVE CROSS-OVER

.= T

D )l

D0

Bass X mip XToP N /"BASS/MID XTOR™ Bass>] MIDITOP N\
CONFIGURED 3 WAY 2 WAY BASS/MID COMBINED 2 WAY MID/TOP COMBINED
FEATURES:

Advanced 3 Way Stereo Active Cross Over (sw Ichable two way).housed ina 19" x 1U case Eacn channel
has three level controls: Bass. Mid & Top The removable front fascia allows access to the crogrammab e DIL
switches to adjust the cross over frequency: Bass Mid 125/250/500t2. Mid Top 18:3/5t1; .ill at 24d8 per
octave The 2/3 way selector switches are aiso accessed by removing the front fascia Each stereo channe!
can be configured separately. Bass Invest Switches are incorporated on each channel Nominal 775mV,
mput:output Fully compatible with OMP Rack Amputier and Modules

PRICE:- £117.44 + £5.00 P&P

The 12 and 16 Channel SPM Series Of Studio Quality Mixers
Are ldeal For Fixed Installation Stage And Moblle Use

* 48v PHANTOM POWER

* BUILT IN POWER SUPPLY
* 230V AC/SOHz

* PEAK INPUT LEVEL LEDS
* PRE FADE LISTEN (PFL)
* SUB MASTER OUTPUT

* COMBINED XLR/'{JACK
* 60mm FADERS * CH.MUTE
* 2 STEREO AUX.SEND/RETURNS
* CONSTANT PAN CONTROL
* 3 BAND EQ WITH MID SWEEP |
* HEADPHONE/CONTROL ROOM O/P
* CD/TAPE INPUTS & OUTPUTS

POWEH 3 R MOU OUDSPEAKERS-MIXER *PRICES INCLUDE V.A.T.«PROMPT DELIVERIES
q REQO 2 R ROS O *L ARGE [A4] S.AE. 60p STAMPED FOR CATALOGUE
OMP MOS-FET POWER AMPLIFIERS 3] A new range of quality loudspeakers, designed to take
HIGH POWER, TWO CHANNEL 19 INCH RACK ibl . %4 advantage of the latest loudspeaker technology and

enclosure designs. All models utilize high quality studio
cast aluminium loudspeakers with factory fitted grilles, wide dispersion constant
directivity horns, extruded aluminium corner protection and steel ball corners,
complimented with heavy duty black covering. The enclosures are fitted as standard
with top hats for optional loudspeaker stands. The FC15-300 incorporates a large
16 X 6 inch horn. All cabinets are fitted with the latest Speakon”connectors
for your convenience and safety. Five models to choose from.
- —

X0~+-20x mMOom

PLEASE NOTE:- POWER RATINGS
QUOTED ARE IN WATTS R.M.S. FOR
EACH INDIVIDUAL CABINET.
ALL ENCLOSURES ARE 8 OHM.
15=15 inch speaker
12-12 inch speaker '
ibl FC15 300 WATTS Freq Range 35Hz-20KHz, Sens 101dB, Size H695 W502 DMSmm
PRICE:- £299.00 per pair
ibl FC12-300 WATTS Freq Range 45Hz-20KHz, Sens 96dB, Size H600 W405 D300mm
PRICE:- £249.00 Ber pair
ibl FC12 200 WATTS Freq Range 40Hz-20KHz, Sens 97dB, Size H600 W405 D300mm
PRICE:- £199.00 per pajr
ibl FC12.100 WAT TS Freq Range 45Hz-20KHz, Sens 100dB Size H546 W380 D300mm
RICE:- £179.00 per pair
ibl WM12 200 WATTS Freq Range 40Hz-20KHz, Sens 97dB, Size H418 W600 D385mm
PRICE:- £125.00 EACH
SPECIALIST CARRIER DEL:- £12.50 per pair, Wedge Monitor £7.00 each
Optional Metal Stands PRICE.- £49.00 per pair Delivery:- £6.00

OLOSSUS POWER

Y HIGH POWER LOUDSPEAKERS
THE COLOSSUS RANGE OF LOUDSPEAKEH
ARE DESIGNED FOR USE IN SUPERIOR HIGH
POWER OUTPUT SYSTEMS. ALL MODELS ARE 8§ OHM

COLOSSUS 12MB:-* 12 INCH » 450WATT RM.S.

* 900 WATTS PEAK * Sens 98 dB.* Res Freq.55 Hz.

+ Frequency Range 40 Hz 3.5KHzPRICE £129.00

COLOSSUS 15XB:-» 15 INCH * 600WATTS R.M.S.

* 1200 WATTS PEAK * Sens 99 dB * Res Freq.35 Hz.

* Frequency Range 30 Hz-1.0KHz PRICE £159.00

COLOSSUS 18XB:-* 18 INCH * 600WATTS RM.S.

* 1200 WATTS PEAK *Sens 100dB.* Res Freq 30 Hz.

* Frequency Range 27 Hz 1.0Kz PRICE £183.00

ALL MDDELS ARE DELIVERED CARRIAGE FREE(UK ONLY)

UPPLI EADY
BUILY AND TESTED
These modules now enjoy a world wide reputation lor quality, reliabil y and performance at a reatistic prce Four
models are available to suil the needs of the professional and hobby market 1e Industry, Leisure, instrumental and
Hitietc Whencomparingprices.NOT!I that allmodets include torordal power supply. integralheat sink. glass fibre
P CB and drive circuits to power a compatible Vumeter Al modets are open and short circuit proof
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS
OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S.into 4 ohms, trequency response 1Hz 100KHz
3dB. Damping Factor >300, Slew Rate 45V/uS, THD
typical 0.002%, Input Sensitivity 500mV, S.N.R.
110dB Size 300 x 123 x 60mm

PRICE:- £42.85 + £4.00 P&AP

OMP/MF 200 Mos-Fet Output power 200 walls
R.M.S.into 4 ohms, frequency response 1Hz - 100KHz
3dB, Damping Factor >300, Slew Rate 50V/uS, T.H.D.
typical 0 001%, Input Sensitivity 500mVv, S.N.R.-110dB.
Size 300 x 155 x 100mm.

PRICE:- £66.35 + £4.00 PAP

* BALANCED INPUTS & OUTPUTS

* BUS ASSIGN SWITCH

* MONITOR SEND £ SPM1202 4MONO MIC/LINE.4STEREQ INPUTS £299.00 FREE
SPM1602 BMONQ MIC/LINE.ASTEREO INPUTS £399.00 UK P8P

* 4 STEREO INPUT
CHANNELS

* 2 DJ MIC INPUT
CHANNELS

* 2X7 BAND GRAPHIC
EQUALISERS

* HEADPHONE
MONITOR WITH PFL
* ASSIGNABLE
CROSSFADE
* DIGITAL ECHO
STEREO DISCO MIXER WITH:. +2X7 GRAPHIC EQUALISERS »2 MONG MIC INPUTS. +D.J MIC
WITH FADER, TALKOVER AND VOICE CHANGER +4 STEREO CHANNELS WITH  INDIVIDUAL
FADERS AND ASSIGNABLE CROSSFADE *CHANNELS SWITCHABLE, TURNTABLE MAG
CARTRIDGE), CD, LINE, TAPE, ETC. «ECHO WITH BALANCE, REPEAT AND DELAY
«HEADPHONE MONITOR WITH PREFADE LISTEN *CHOICE OF 6 SOUND EFFECTS »STEREQ
MONO SWITCH +2 X LED VUMETERS ~MASTER FADER *OUTPUT 775
*SIZE: 482X240X115mm «POWER 230V AC 50 60Hz PRICE:- £169 00 + £5.00 P&

OMP/MF 300 Mos-Fet Output power 300 watts
R.M.S.into 4 ohms, frequency response 1Hz 100KHz
3dB, Damping Factor >300, Slew Rate 60V/uS, T.H.D.
typical 0.001%, Input Sensitivity 500mVv, SN.R. 110dB.
Size 330 x 175 x 100mm.

PRICE:- £83.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S.into 4 ohms, frequency response Hz 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
THD. typical 0.001%, Input Sensitivity 500mV, SNR.
110dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti- Thump Delay. Size 385 x 210 x 105mm.
PRICE:- £135.85 +£6.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
RM.S. into 2 ohms, 725 watts RM.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Slew Rate 75V/uS, THD. typical
0.002%, Input Sensitivity 500mV, SIN.R. -110dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti- Thump Delay Size 422 x 300 x 125mm
PRICE:- £261.00 + £12.00 PAP

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO YERSIONS:
STANDARD INPUT SENS 500mV, BAND WIDTH 100KHz O

HADIO CYBERWAVE FMM 1000

* IDEAL FOR: LIVE BANCS, PUBLIC ADDRESS & KARAOKE ETC.

* ON/STANDBY/OFF SWITCH MOUNTED ON MIC BARREL FOR EASE OF USE
+ 100 HOURS BATTERY RUNNING TIME. 1PP3 (NOT SUPPLIED)
# SINGLE CHANNEL RF MICROPHONE 174.23 OR 174.56MHz

* MAINS ADAPTOR FOR RECEIVER SUPFLIED * FM LOCX INDICATOR
& VOL CONTROL ON RECEIVER. PRICE:- £119.99 FREE UK P&P

[ DELIVERY CHARGES PLEASE INCLUDE AS ABOVE.TO A MAXIMUN

N

AMOUNT £30 00 OFFICIAL ORDERS FROM SCHOOIL ,COLLEGES
GOVT BODIESPLCs ETC PRICFS INCLUSIVE OF VA T SALLS
COUNTER CREDIT CARD ODERS ACCEPTED 3Y POST PHONE CR FAX

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




‘Electronics, Electrical
. e CD-ROM
and Mathematics Principles  stuentsand Honbyists ne

complete package for
. ‘ ' ' : £49.95* . .95*
If you are looking for an easy and enjoyable way of studying Or IMPrOVING  *poneces s woteeuties terasins

your knowledge of electronics and maths then this is the software for you. unlimited user site licence.

£299.95* normally £595.95*

{21 Electionses, Electiical and Mathematics Principles V6 _[&]x] - * a 3
N AC  Electic em-Cond OpAmps Maths Digtal Measwre Micio PIC® Toobox Index Help Features- +VAT If appllcable
f| o —— L e = - Analogue. - Postage FREE
) Electionics & Electiical Mathematncsl Componentsl Tods&Equnpmen'l IC'SI I J DIg'tal -
. . e

Electrical.
Microprocessors. Hundreds of Electronics &

PIC Microcontrollers. Maths formulae with worked

Mathematics. examples using your inputs.
Electronics Toolbox: All calculations are shown.

Components and Equipment Default values on startup.
Dictionary. Easy to use, no prior

Fully interactive graphics, knowledge assumed.
graphs and calculations. - Comprehensive menu and
Single page colour printing. indexing.

Boolean & DeMc

Loaded Vout « 7 268V

R2 |l Load =3.1973k
Binary Number h e

Binary Anthmetic
R2

R1 « R2

Vout = Vin x

Effect of connecling

a load actoss R2. L Full Windows integration. Covers college courses from
andlogue Mutin |\, = ffr"'z‘Llf‘?.% Wotor Exp|anat0ry text. GCSE to UnIV(-,‘I'SIly level.
— C1|0SC2/C2
Remove Load | y
" [o*yr "
g;f:;aalclzu‘:: Calculations. | Topic Notes. I Prrting | |Loa(hg aVokage Dwider :l ':_[";{'YSQDF please telephone or V|S|t w Resistor Coloure I — S—
NewAv - 1 AY_ e el | our website for a list of w0 e me o0 s & Foton
fective | r smmeeml over 900 main  menu vl "l T ik Reistor
New Output voltage - Input voltag > el 5 ) Orange =3 White =9 @ FrveBand
selections. Yebow =4 Bric 110 3 = numencal values. fourth = muliphes or ficsstol
Green =5\ mber of nought’s. For values < 10ohms. Fourth band is
gold, mudtiphes = 0.1 or sitver, mubtiphes = 0.01
eptsoft limited. Pump House, Lockram Lane, “Electronics Principles is a well thought out Yeon. Vioket, Black. Red = 47kOhme Test Vabe: |
Witham, Essex. UK. CM8 2BJ. and comprehensive program that is also
5 . 1 1 1 FistBand. Second Band Thed Band Fourth Band. FithBand.
Tel: 01376 514008. Fax: 0870 0509660 easy to install and stable in operation. N ] o ] o) ) ]

info@eptsoft.com www.eptsoft.com It can be wholeheartedly recommended.”
Switch, Delta, Visa and MasterCard payments Robert Penfold. Everyday Practical R [ e B e evromen
accepted - please give card number and expiry  Electronics magazine. !:.;m - ] Eg,,;’vg.gz@,‘:

date. - _______ B |






