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ECG MACHINES?/6v 10AH BATTS/24V 8A TX Ex
govemment ECG machines! Measures 390X320X120mm, on the
front are controls for scan speed, scan delay, scan mode, loads of
connections on the rear including video out etc. On the front panet are
two DIN sockets for connecting the body sensors to. Sensors not
Included, Inside 2 x 6v 10AH sealed lead acid batts (generally not in
good condition), pcb's and a 8A7? 24v torroidial transformer (mains in)
sold as seen, may have one or two broken knobs etc due to poor
storage. £15 99 ref VP2

HYDROPONICS DO YOU GROWYOUR OWN?
Wehavea full colour hydroponk tak
nutrients, pumps, fittings, envuromemzl control, light fnnngs
plants, test equipment etc Ring for your free copy.

PC COMBINED UPS AND PSU The unt has a total
power of 202 watts, standard mother board connectors and 12 peripherat
power leads for drives etc. Inside is 3 12v 7.2aH sealed lead acid
battenes Backuptime 1s 8 minsatfull load or 30 minsat hatfload. Made
in the UK by Magnum, 1100r 240vac input, +Svat 354, -Svat S5A, «12v
at 9A, -12v at .5A outputs. 170)260x220mm, new and boxed £29.95

availabl

Ref PCUPS2

WINDOWS 95 CD As suppiied with Hewlet Packard PC's these
CD's have all the window files on them and were intended to be used to
restore windows on a PC after a crash etc.£15 REF SX06

ALTERNATIVE ENERGY CD, PACKED WITH
HUNDREDS OF ALTERNATIVE ENER&Y
RELATED ARTICLES,PLANS AND

INFORMATION ETC £14.50 REF CD56

aerial photography Kit This rocket comes with a buit in
cameral it flies up to 500 feet (150 m) turns over, and takes an aenat
photograph ofthe ground below The rocket then retums afely wih s fitm
viatsbuiltinparacute Takesstandard 110fim Suppiled complete with
everything inctuding a launch pad and 3 motors {no film} £29.98 ref
astro

SATELLITEMODULATOR MODULES prices from
just 9p Surface mount modutators full of components. Fitted with an F
type connector and a uhf type connector Pack of 100 £9 95 ref SS20
PROJECT BOXES ancther bargain for you are these smart
ABS project boxes, smart two piece screw together case measunng
approx 6"x5"2" complete with panel mounted LED. Inside you will find
loads of free bits, tape heads, motors, chips resistors, transistors etc.
Pack of 20 £19.95 ref MD2

REMOTE HEATING CONTROLLERS witH 30
MAINS RELAY from just 99p These units were designedto be plugged
into a telephone socket. You then called the phone and some how it
turned the heating on Each bax contains lots of bits including 2 mains
30A relay pack of 20 £20 ref SS34

PIR CAMERABLitt in CCTV camera (compostte output) IR
strobe hght,PIR detector and battery backup Designed to 'squirt’
pictures down the ‘phone line but works well as a standalone unit

Bargain pnce £39.95 ref $SS81.1. These units are brand new modules
designed to take 'pictures’ of intruders and then transmit the pictures
down the telephone line. The PIR detects the intruder, fires the strobe
Ight this ensures a perfect picture even in total darkness. The picture
1s stored in memory inside the module and then sent by modem (not
included) down the telephone line. The units aiso have a nicad battery
pack included presumably to maintain operation in the event of mains
power failure. Output from the camera is standard bAv composite
3200240 pixets with a 90x65 degree field of view, the picture qualty is
exceilent.Each PIR also contans a video capture and compression
unit The infra red strobe has a range of 15m The pir has a range of
12m.Power requirements are 12v dc 400mA Power supplies available
at £5 ref SS80The units are supplied with connection detaits etc but we
do not have any information on ustng the compression and capture unit
or interfacing to modems etc.The units do have operational PIR's,
strobes and camera's (camefa is 12vdc and gives out standard
composite 1v p-p video) how you adapt these to work together is ertirely
up to you!Retail price for the units was in excess of £200 each sale
price £39.95 ref SSB1JPower supplies £5 ref SS80

TELEPHONESminthsweekusahugedaweryoﬂetephons
all brand new and boxed Two piece construction with the following
features- illuminated keypad, tone or pulse (switchable), recali, redial
and pause, highflow and off ringer switch and qualty construction.
finished 1 @ smart off white colour and is supplied with a standard
international lead (same as US or modems) if you wish to have a BT
lead supplied to convert the phones these are also available at £1 55
each ref BTLX Phones £4.99 each ref PH2 10 off £30 ref SS2
3HP MAINS MOTORS singie phase 240v, brand new, 2
pole, 340x180mm, 2850 rpm. builtin automatice reset overioad pro-
tector, keyed shaft (40x16mm)Made by Leeson £99 each ref LEE1
BUILD YOU OWN WINDFARM FROM SCRAP
New publication gives step by step guide to buidingwind generators and
propellors. Armed with this publication and a good local scrap yard
could make you self sufficient in electricity! £12 ref LOT81
CHIEFTAN TANK DOUBLE LASERS9WATT+3

WATT+LASEROPTICS Coutd be adapted for laser listener,
long range communications etc Doubie beam units designedto fit inthe
gun barre! of atank, each unit has two semi conductor lasers and imotor
drive units for alignement. 7 mile range, no circuit diagrams due to
MOD. new pnce £50,0007 us? £199 Each unit has two gallium
Arsenide injection lasers, 1 x 9 watt, 1 x 3 watt, 900nm wavelength,
28vdc, 600hz pulse frequency The units also contain an electronic
receiver to detect reflected signals from targets. £199 Ref LOT4

MAGNETIC CREDIT CARD READERS anD

ENCODING MANUAL £9.95 Cased with flyleads, designed to
read standard credit cards! complete with controt eictronics PCB and
manual covering everything you could want to know about whats hidden
in that magnetic strip on your card! just £9 95 ref BAR31

Hi power 12v xenon strobe vanabee rate Rashermodules
and tubes £6Useful 12v PCB fitted with control electronics and a
powerful Xenon tube! just apply 12v DC to the input and the tube will
flash Onthe board 1s @ small potentiometer which can be used to vary
the flash rat! PCB measures just 70x 55mm and could be incorporated
tnto many interesting projects! £6 ref FLS1 Pack of 10 1s £49 ref FLS2

5.25" FLOPPY DISKS. pack of 500 disks £25 ref FOi

BULL ELECTRICAL)

Hydrogen fuel
cells now in stock

Our new Hydrogen fuel cells are 1v at up tp 1A output,
Hydrogen input, easily driven from a small electrolosis
assembly or from a hydrogen source, our demo modet
uses a solar panel with the output leads in a glass of salt
water to produce the hydrogen! Each cell is designed to be
completely taken apart, putback together and expanded to
what ever capacity you like, (up to 10watts and 12v per
assembly. Cells cost £79 ref HFC11

We get over 8,000
hits a day.....

check us out!
http://www.bullnet.co.uk

PHILIPS VP406 LASER DISC PLAYERS,
SCART OUTPUT, RS232 CONTROLLED
£24.95 REF VP406

SMOKE ALARMS wmains powered, made by the famous
Gentcompany, easy fit next to ight fittings , power point. Packof 5£15
ref SS23, pack of 12 £24 ref SS24

4AH D SIZE NICADS pack of 4£10 ref 4AHPK
ELECTRIC FENCE KIT Everything you need to build a
12vdc electric fence. compiete with 200mof fence wire £49 ref AR2
SENDERKIT Containsallcomponents tobuid a AN transmitter
complete with case £35 ref VSXX2

10WATT SOLAR PANELAmorphmsslhcon panelfitted
in a anodized atluminium frame Panel measures 3' by 1" with screw
terminals for easy connection. . 3’ x 1° solar panel £55 ref MAG45
Unframed 4 pack (3'x1') £58.99 ref SOLX

12V SOLAR POWERED WATER PUMP perfect
for many 12v DC uses, ranging from sotar fountains to hydroponicst
Small and compact yet powerful works direct from our 10 watt solar
panel i bright sun Max hd'i7 it Max flow = 8 Lpm,1 SA Ref AC8
£1899

SOLAR ENERGY BANK KIT 50x 6"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 surveilfance. Can be
hidden inside anything , even a matchbox! Compiete with 1S metre
cabie, psu and tviver connnectors. £49.95 ref CC6J

SOLAR MOTORS Tiny motors which run quite happity on
voltages from3-12vde. Works on our 6v amorphous 6" paneis 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 DISPLAYS Bargain prices,
20 character 2 line, 83x19mm £3.99 ref SMC2024A

16 character 4 line, 62x25mm £5.99 ref SMC1640A

40 character 1 line 154x16mm £6.00 ref SMC4011A

YOUR HOME COULD BE SELF SUFFICENT

IN ELECTRICITY Comprehensive plans with loads of info
on designing systems, panels, controf electronics etc £7 ref PV1

LOW COSTCORDLESS MIC 500 range, 90- 105mhz.
115g, 193 x 26 x 39mm, 9v PP3 battery required. £17 ref MAG15P1
AUTO SUNCHARGER 155x300mm solar panel with diode

and 3 metre lead fitted with a cigar piug. 12v 2watt. £12.99 REF
AUG10P3

SOLAR POWER LAB SPECIAL 2x6'x6” 6v 130mA

celts, 4 LED's, wire, buzzer, switch + 1 relay or motor £7.99 REF
SA27

SOLAR NICAD CHARGERS 4 x AA size £9 99 ref
6PAT76, 2 x C size £9.99 ref 6P4T7

REGISTER FOR OUR
ELECTRONIC NEWSLETTERS
BULL-ELECTRICAL.COM

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

MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £4.00 P&P PLUS VAT.

24 HOUR SERVICE £6.50 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50
(ACCESS,VISA, SWITCH, AMERICAN EXPRESS()*

phone orders : 01273 20350
FAX 01273 323077
Sales@bull-electrical.com

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

200 WATT |NVERTERS ptugs straight into your car

cigarette lighter socket and s fitted with a2 13A socket so you can run
your mains operated devices from your car battery £49.95 ref SS66
THE TRUTH MACHINE Teits if someone is lying by micro
tremors intheir voice, battery operated, works ingeneral conversation
and on the 'phone and TV as welll £42.49 ref TD3

INFRA RED F|LM 6" square piece of flexible infra red film that
will only aliow [R light through. Perfect for converting ordinary torches,
ights, headlights etc toinfra red output only using standard light bulbs
Easity cut to shape. 6" square £15 ref IRF2

33KILO LIFT MAGNETNeodynium,:ime diameter with
afiang bolt on the back foreasy mounting. Each magnet wili fift 33 kilos,
4 magnets bolted to a plate will Iift an ncredible 132 kilos! £15 ref
MAG33

HYDROGEN FUEL CELL PLANS Loads of momation
on hydrogen storage and production. Practcat plans to buikd a Hydrogen
fuel cell (good workshop facilities required) £8 set ref FCP1
STIRLING ENGINE PLANS interesting mformation pack
covering all aspects of Stifling engines, pictures of home made
engines made from an aerosolcan running on a candie! £12 ref STIR2
ENERGY SAVER PLUGS saves up to 15% efectnerty
when used with fridges. motors up to 2A fight bulbs, soldering irons etc
£9 ea ref LOT71, 10 pack £69 ref LOT72
12V OPERATED SMOKE BOMBS Type3isa 12v
trigger and 3 smoke cannisters, each cannister will filt aroom in avery
short space of time! £14.99 ref SB3. Type 2 is 20 smaller cannisters
rabte for sil 1 pment fires etc) and 1 tngger modute for
£29 ref SB2 Type 1 is @ 12v trigger and 20 large cannisters £49 ref
SB1
HIPOWER ZENON VARIABLE STROBESusetul
12v PCB fitted with hi power strobe tube and control electronics and
speed control potentiometer Perfect for interesting projects etc
70x55mm 12vdc operation £6 ea ref FLS1, pack of 10 £49 ref FLS2

NEW LASER PO|NTERS 4.5mw, 75 metre range, hand
heid unit runs on two AA batteries (supphied) 670nm. £29 ref DEC49J
HOWTO PRODUCE 35BOTTLES OF WHISKY

FROM A SACK OF POTATOES Comprehensve 270
page book covers all aspects of spint production from everyday
matenais. Includes construction details of simple stilis £12 ref MS3
NEW HIGH POWER MINI BUG witha range of up to
800 metres and a 3 days use from a PP3 this is our top selling bug!
less than 1" square and a 10m voice pickup range. £28 Ref LOT102 |
IR LAMP KIT suitabie for cetv cameras, enables the camera
to be used in total darkness! £6 ref EF 138

INFRA RED POWERBEAM Handheid battery powered
lamp, 4inch reflector, gives out powerful pure infrared lightt perfect for
CCTV use, mghtsights etc £29 ref P81
SUPERWIDEBAND RADAR DETECTORODetects
bothradarand laser, XK and KA bands, speed cameras, and all known
speed detection systems 360 degree coverage, front&r
earwaveguides, 1 1"x2 7"x4.6" fits on visor or dash £149
LOPTX Made by Samsung for colour TV £3 each ref SS52
LAPTOP LCD SCREENS 240x175mm. £12 ref S851
WANT TO MAKE SOME MONEY? STUCK

FOR AN IDEA? we have collated 140 business manua's that
give you information on setting up different businesses, you peruse
these at your leisure using the text edrtor on your PC Also included is
the certificate enabling you to reproduce (and seil) the manuais as
much as you likel £14 ref EP74

HIGH POWER DC MOTORS, PERMANENT

MAGNET 12 - 2av operation, probably about 1/4 horse power,
body measures 100m x 75mm with a 60mm x Smm output shaft wth a
machined flat on t Fixang 1s simple ustng tne two threaded bolts pro-
truding from the front E22 ref MOT4

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

Online

‘bull-electrical.com

ELECTRONIC SPEED CONTROLLER KiTFor
the abave motor 1s £19 ref MAG17 Save £5 if you buy them both
together, 1 mator plus speed controlier rrp is £41, offer price £36 ref
MOTSA

SONY STEREO TV CHASSIS assemblies comprising
compiete TV PCB excluding tube and scan colls. Nicam stereo, mains
nput Appear to be unused but sold "as seen’ Would probably be good
for spares or as a nicam sterea TV sound receiver and amptifier
For KV29F1U and KV25F 1U(BE3D) PCB no's 1-659-827-12
1-659-826-14 1-711-800-11 £20 ref STV4

RCB UNITS Inline IEC lead with fitted RC
breaker. Instailed in seconds.

Pack of 3 £9.98 ref LOTSA

RADIO CONTROLLED CARS etc No remotes but
good stnppers for servo's motors and receivers Sold as s, noreturns,
mixed types £3 each ref RCC2

VOICE CHANGERS Hoid one of these units over your
phone mouth piece an you can adjust your voice using the controis on
the unit! Battery operated £15 ref CC3
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Surplus always
wanted for cash!

THE AMAZING TELEBOX

Converts your colour monitor into a QUALITY COLOUR TVt

TV SOUND &
VIDEO TUNER

CABLE COMPATIERLE

“For cable / hyperband signal reception Telebox MB should be con-
nected to a cable type service. Shipping on all Telebox's, code (B)

smooﬂhomPAL(UK spoc UHF TV tuner module
with composite Vﬁpvidoo AM hi fi stereo sound
outputs. Micro electronics a¥ on one smaill PCB only 73 x 160

x 52 mm enable full tuning control via a simple 3 wire link to an
1BM pc computer. complete with simple working pvo-
gram and documentation. Requires +12V & + 5V DC to opera

BRAND NEW - Order as Only £49.95 code (B)

See www.distel.co.uk/data, myoahanlwplcfmo i details

FLOPPY DISK DRIVES 2':" - 8"

Alt umts (uniess stated) are BRAND NEW or removed from often

brand new equirmenl and are fully tested, aligned and shipped to
you with a full 90 day guarantee. Call or see our web sllo
www.distel.co.uk for over unlisted drives for spares o repair.

3%" Mitsublshl MF355C-L. 1.4 Mog Llptopt only £25.95(8
3%" Mitsublehl MF355C-D. 1. 4 % £18.95(8
5%" Teac FD-55GFR 1.2 M pc's) R £18. B

5%" Teac FD-55F-03-U 720 (bv BBC's etc) RFE  £29.
5%" BRAND NEW Mitsubishl MF501B 360K
Tabie top case with nnlegsll PSU for HH 5%° Floppy / HD m 35(8
8" Shugert 800/801 8° Murboshod & tested
8" Shugert 810 8° SS HH 8rand New tﬂs.w
8" Shugert 851 8° double sided refurbished & tested E
8" Mitsubishl M2894-83 double sided NEW
8" Mitsubishi M2896-83-02U DS slimline NEW
Dual 8" cased drives with integral power supply 2 Mb !'.490 OO(E
HARD DISK DRIVES 2!2" - 14"
2%"° TOSHIBA MK1002MAV 1.1GD laptop(12.5 mm .
2%* TOSHIBA MK2101MAN 2.16 Gb laptop (19 mm H) New aoso
2%* TOSHIBA MK4309MAT 4.3Gb laptop (8.2 mm H) New £105.00
2%° TOSHIBAMKB409MAYV 6.1Gb lapt (12 7 mm H) New£190.00
2%"° to 3%° conversion kit for Pc's, complete with connectors £14.95
3" FUJI FK-309-26 20mb MFM UF RFE £59.95
3%° CONNER CP3024 20 mb IDE V/F (or equiv. RFE £59.95
3%° CONNER CPSO« 40 mb IDE VF (or oquiv £69.00
3%° QUANTUM 40S Prodri v 42mb | UF, Now RFE £49.00
5%° MINISCRIBE 3425 20mb MFM UF (or equiv.) RFE £49.95
5%° SEAGATE ST-238R 30 mb RLL UF Refurb £69.95
5%° CDC 84205-51 40mb HH MFM UF RFE tested £69.95
5%° HP 97548 850 Mb SCSI RFE tested £99.00
5%° HP C3010 2 Gbyte SCSI differential RFE tested £195.00
8° NEC D2246 85 Mb SMD interiace. New £199.00
8" FUJITSU M2322K 1860Mb SMD UF RFE tested £195.00
8" FUJITSU M2392K 2 Gb SMD V/F RFE tested £345.00
Many other drives in stock - Shipping on all drives is code (C1)

FARNELL 0-60V DC @ 50 Am 8‘
FARNELL AP3080 0-30V DC @ 80 Amps, bench Suppy
1KW 10 400 kW - 400 Hz 3 phase POWer SOUNCes - X $0ck
|BM 8230 Type 1, Token ring base unit driver
B:Im Keer RA200 Audio frequency response analyser

53F5501 Token Ring ICS 20 port lobe modules
1BM MAU Token ring distribution panel 8228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE
ALLGON 8360.11805-1880 MHz hybrid power combiners
Trend DSA 274 Data Analyser with G703(2M) 64 i'o
Marconl 6310 Programmabie 2 to 22 GHz sweep generator
Marconl 2022C 10KHz-1GHz RF sanul generator
Marconi 2030 opt 03 10KHz-1.3 GHz signal generator,New
HP16508 Logic Analyser £37
HP3781A Pattern generator & HP3782A Eror Detector
HP8621A Dual Programmabie GPIB PSU 0-7 V 160 watts
HP8264 Rack mount variabie 0-20V @ 20A metered PSU
HP54121A DC to 22 GHz four channel test set
HP8130A 020 300 MHZ puise rator, GPIB etc
HP A1, A0 8 pen HPGL high drum plotters - from
HP DRAFTMASTER 18 high speed plotter
EM Brookdeal Precision lock in amp

Mod 1200 computerised inspection system
C-3000A High quality CCD colour TV camera
590 CV capacitor / voltage analyser

Raal RA40 dual 40 channel voice recorder s!
Fiskers 45KVA 3 ph On Line UPS - New batteries
Emerson AP130 2.5KVA industrial spec.UPS
Mann Tally MT64S H speed line printer
Intel SBC 486/133SE Multibus 486 systom 8Mb Ram
Slemens K4400 64Kb to 140Mb demux analyser

bench Power Supplies £995
£1850
£POA
£760
£2500
£750
£05
£550
£250
£POA
£6500
€1

ST EQUIPMENT & SPECIAL INTEREST ITEMS
MITS. A FASMSETKL 14" Industial spec SVGAmonitors €245 HPG30A 0200 DC @ 17 Amps bench & £1950
£1150

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
IC' S - TRANSIS TORS ‘DIODES

10, 000 000 Items EX STOCK

CALLORSEEOWWEINTEMM“&

m O MONITOR SPECIALS
ne o e highest specification
A monitors you will ever see

Mitsublshl FAMISEI'KL 14" SVGA

At this price - Don’t miss |t!-! '\

colour monkor with fine

§ ARCHIMEDES
facepiate, ¥t swiching and TION MPR
WFWwe&nEXCEu.ENTW

used condtion.
TR Suhe Bane 0475 Only £119 » wicevea

External cabiles for other types of computers CALL

As New - Ex Fiim Set
17" 0.28 SVGA Mitsubishi Diamond Pro monitors
Full multisync etc. Full 90 day guarantee. £275.00 (E)

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

PHILIPS HCS3S (same szlo as CM8833) attractively styled 14°
colour monitor B and standard composite 15.825
Khz video inputs via SCART socket and separate phono jacks.
Integral audio power lmr and speaker for sll sudio visusl uses.
Wil connect direct to Amiga and Atarl BBC computers. |deal for ak
video monitoring / security applications with direct connection
to most colour cameras. High 3ullny with many features such as
front concnlod'ﬂ;;) conggoll CR correction button etc. Good
used condition - fully test gununlud

Dimensions: W14° x H12%" x 15%° D. only £99.00 (3]

PHILIPS HCS31 Uttra compact 9" colour video monitor with stan-
dard composite 15.825 Khz video input via SCART socket. Ideal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guammood (possible minor screen bums). In attrac-
tive square black plastic case measuring W10° x H10" x 13%° D.

240 V AC mains powered. Only £79.00 o)

KME 10° 15M 100089 high definition colour monitors with 0.28° dot
pitch. Superb clarity and modern styling. v :
Operates from ung 15.625 khz sync RGB video 4

source, with RGB analog and composite sync
such as Atari, Commodore Amiga, Acorn @
Archimedes & BBC. Measures only 1 % x 12° x
11°. Good used condition. omy €125 (g)

20" 22" and 26" AV SPECIALS

Superbly made UK manutacture. PIL lll sofid state colour monitors,
with video sound input. Attractive

teak sMo case. Perfect for Schools, Shops, Disco, Clubs, etc.in
EXCELLENT Httle used condition with fulk 90 day guarantee.

20"...£135 22“...£155 26"...£185(»
w.prob.btr have the largest

range of video monitors in
Europe, All sizes and types from 4" to 42" cali for info.

DC POWER SUPPLIES
aly You o htatnd ovsr
A AR T

ower Supplies Ex Stock
Call or see our web site.

intel SBC 488/125C08 Enhanced Multibus (M
Zeta 3220-05 AQ 4 pen HPGL fast drum plotters
leon HFX-11 (Egmpho?voxposum eonlml unit
pro. signal
MARCONI 2924 Univers! | v s{:pu
] la VME Bus B ents Lm SAE / CALL EPOA
Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fujitsu M304 1R 600 LPM band printer £1950
Fujitsu M3041D 600 LPM printer with network interface
Perkin Elmer 2998 Infrared spectrophotometer
Perkin Elmer 597 Infrared w. or
VG Electronics 1035 TEL| £3250
LightBand 60 output high spec 2u rack mounl ;doo VDA‘s £495
onic SD 150H 18 channel digital Hybrid chart recorder £1995
B&K 2633 Micr: pre am| £300
Taylor Hobson Tallysur! ai v / recorder
ADC S$S200 Carbon dioxide gas detector / monitor
BBC AM20/3 PPM Motor Emest Tumer) + drive electronics  £75
A -2.5G/b waveform monitor £5650
1 06-1 7 uM optical spectrum anatyser !'.POA
ANRITSU ML83A optul power meter
ANRITSU Fibre optic characteristic test set
R&S FYDZ Dual sound unit
R&S SBUF-E1 Vision modulator
WILTRON 66308 12.4 / 20GHz RF sweep generator
TEK 2445 150 MHz 4 trace oscilloscope
TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955
HP3I585A Opt 907 20Hz to 40 Mhz spectrum analyser £3950
PHILIPS PW1730/10 80KV XRAY generator & accessories £POA
CLAUDE LYONS 12A 240V single phase auto. vol. regs £325
CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900

0 o
spm-l uymg powo qunl
£1250 turing a fully cased COLOUR CC

Surplus always
wanted for cash!

19" RACK CABINETS
uperb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!
Top quality 19° rack cabinets made in UK by
Optima Enclosures Ltd. Units feature
designer, smoked acrylic front
full height lockable half louvered back door
and louvered removable side panels. Fully
adjustable intemal fixing struts, ready punched
for any configuration of equipment mounting
.plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the mos! versatile we
have ever sold. Racks may be stacked side by side and therefore
require only two side panels to stand sng’y orin munlplo b.ys
Overalt dimensions are: 77%° H x 32%° D x 22° W. Order as:
OPT Rack 1 Compiete with removabie side punols £345.00 (G)
OPT Rack 2 Rack. Less side panels £245.00 (G)

Over 1000 racks, shelves, accessories
19" 22" & 24" wide 3 to 46 U high.

Available from stock !!
32U - High Quality - All steel RakCab

Made by Eurocraft Enclosures Ltd to the highest possibie spec,
rack features all steel construction with removable
side, front and back doors. Front and back doors are
hinged for sasy access and all are lockable with
five secure 5 lever barrel locks. The front door
is constructed of double walled steel with a
‘designer style’ smoked acrylic front panel to i
enable stafus indicators to be seen through the &
nel, yet remain unoblrusive. Intemally the rack |
eatures fully slotted reinforced vertical ﬂxmg
members to take the heaviest of 19" rac
The two bie vertical fixing struts
(oxtras avallublo) aro unched for standard
‘cage nuts’. on panel intemal-
ty mounted to tho boﬂom rear, provides 8 x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utliity socket. Overall ventilation is provided by "
fully louvered back door and double skinned top section
top and side louvres. The top panel may be removed for fitti
of integral fans to the sub plate etc. Other features include: fitt
castors and fioor levelers, prepunched utility panel at lower rear for
cable / connector access eic. Supplied in excellent, slightly used
condition with keys. Colour Royal blue. Exl.mll dimensions
mm=1625H xsasnxeoaw (64" H x 25" Dx23¥
Soid st LESS than a third of

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

12V BATTERY SCOOP - 60% off !!
special bulk ase from a cancelled export order brings you

'.

the most a nguvln on these ultra high spec 12v DC 14 An’
rechargeabie batteries. Made by Hawker Energy Lid, SBS15
bmumg pure lead plates which offer a far superior she gumn-

r service life. Fully BT & BS6290 approved. S
EW and boxed. Dimensions 200 wide, 137 high, 77

M6 bolt terminais. Fully £%ammood Current makers pneo over £70

5 each ) or 4 for £99

sachDyr Price

d y ur ne.

covering rypos such as yh?ary Octal, gmdlc Hon'noncalfy Saalod
Continental, Contactors, Time Delay, Reed, Mercury Wetted, Solid
State, Printed Circuit Mounting etc. , CALL or see our web site
www.distel.co.uk for more i Many obsolete types from
stock. Save ££££'s

produ
camera at a
give away price | Unit features full autotight sensing for
use in low light & high light
applications. A 10 mm fixed focus
£ wide angle lens gives excellent focus
and resolution from close up to lon

Y
via SCART socket) and most video

recorders. Unit runs from 12V DC so

s X ideal for security & portable applica-
tions where mains power not available.

Overall dimensions 66 mm wide x 117 deep x 43 high. Supplied

BRAND NEW & fully guaranteed with user data, 100's of applica-
tions including Security, Home Video, Web TV, Web Cams etc, etc.

Webref=LX33 ONLY £99.00 or 2 for £180.00 8

SOFTWARE SPECIALS
N Wor on, complete with service pac
and licence - OEM packaged. ~ ONLY £89.00 )
ENCARTA 95 - COROM, Not the latest - but st this price | £7.95
DOS 5.0 on 3% disks with concise books c/w QBasic . £14.95
Windows for wm&oupo:l .11+ Dos 8.22 on 3.5" disks £55.00
Wordperfect 8 for DOS supplied on 3% disks with manual £24.95

shipping charges for software is code B

DISTEL on thc web Il - Ovcr 16,000,000 items from stock - www.distel.co.uk

-ELE[Z.ELM'YI’(‘..g‘
(S S (a5

e . ,w.; ; [FECMAIL& OFFICESH [LONDON SHOP DISTELO ALL T ENQUIRIES
° o e ° ° e e . on
i Y e | e N e, 110181 679 4414
[T XX} L] 20000 o L ] L ] ’ o'w L] - . .
LONDON SE19 3XF Sethurct o SR h stations [l | emalt sdmin@distet.co.uk FAX 0181 679 1927

umuwmuwwmnsxvmnm&mmmmem
Universkies and Local Authorities - minimum account order £50, Cheques over £100 are subject 10 10 working days
(B)-QSO (C)-msa(cnmzso (D)-msoo (E)-ﬁ&(n (F=£20.00, (G| ng -

nmmumrcpcwumm

Alow
surplus goods. All trademarks,

JmCALL. approx
wﬂmamnmmummn
tradenames

o clearance. Can'ngsd\ar;:sn(A)-mw (A1)=£4.00,
fastor CALL Al goods suppéed 10 our Standard Conditions

proes / X wmouprumomvsstpa
© Display ics 1900, E & O E. 0499,



NEXT MONTH

8-CHANNEL ANALOGUE
DATA LOGGER

THERE are three reasons why the author designed this Data Logger:
® To get to know more about Microchip's new PIC16F87x family
® To monitor the EPE Musical Sundial (June '99) and record sunlight
conditions
® Several readers had suggested that one should be published

The PIC16F87x family are much more powerful than the familiar ‘84
devices: up to eight channels of ADC; serial communications I/O at
controllable baud rates; enlarged program and on-chip EEPROM
memories; 20MHz maximum clock rate; external serial data memory
read/write.

It is some of these attributes that are put to use in this Data Logger,
whose extensive specs include:
® Up to eight channels of analogue data input and 10-bit digital
conversion
® Data storage/retrieval using on-board serial memory (2 megabits max)
® Sampling rates: 0-5 secs to 62 secs, plus external clock option
® Automatic non-volatile storage of current sampling count value and
rate when logging session ends
® L.C.D. display of sampled data, elapsed time and count value
® Serial transfer of recorded data to PC at 9600 baud
® Transferred data formatted and stored on Drive C as:

Eight uncorrected binary files

Eight ASClI-converted numeric-value text files

Microsoft Excel tabbed composite numeric-text file

Four x dual-channel binary files for EPE Virtual Scope (Jan & Feb '98)
@ Prototype has been run under DOS and Windows 3.1/95, on a 20MHz
'386 up to 120MHz Pentium (Win '98 compatibility unknown)

® Analogue signal input range 0V to +5V

A follow-up article (PIC16F87x Mini Tutorial) takes a closer look at how
the PIC16F87x family can be programmed to implement the type of
functions offered by the Data Logger.

Microchip tell us that the long-awaited PIC16F87x devices will be on
sale from the end of June. SM T

FROM PIPELINES TO PYLONS ULTRASONIC

In the UK we are fortunate enough to enjoy virtually uninterrupted electricity, provided
by the world’s largest interconnected electrical system which links our power stations P UN C TUR E
together to form the National Grid. The high quality of Britain’s electricity supply is F IN D E R
taken for granted by us all, although for both the micro-electronics enthusiast as well ! - e )
as the general public there is much mystique surrounding the way in which electrical This device will find most bicycle
power is created and delivered safely to our homes. punctures in record time, eliminating
In this two-part feature, supported by the expertige of the international power the messy business of immersing the
generation company National Power plc, Alan Winstanley describes some of the high tube in water. All but the very slowest
technology involved in generating power — from a gas pipeline to the turbines and punctures produce a strong ultrasonic
generators and then to the electricity pylon and beyond! We also examine in close-up signal and can be located to within a
some of the techniques related to the provision of a 230V supply directly to our few millimetres. It has many other
housing and industry. uses as a low cost ultrasound
If ever you have wondered what “neutral” really means, why the earth plays such a receiver.

vital role in safety, or why an electricity power station would ever need gas, or if you
Jjust want to brush up on some fundamental theory, this article provides background
which is essential reading for electronics users and consumers everywhere.

PLUS e ALL THE REGULARS
NO ONE DOES IT BETTER

| EVERVDAY | DON’T MISS AN
PRAGTIGAL ISSUE - PLACE YOUR

E[Ec]‘no“lcs ORDER NOW!

Demand is bound to be high
AUGUST ISSUE ON SALE FRIDAY, JULY 2
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" GREENWELD )
ELECTRONICS

(Kevin Jarvis Electronics Ltd)

The business assets for sale,
comprising:

& The entire stock, equipment,
fixtures and fittings;

€@ The database of about 43,000
names;

@ The trading name GREENWELD

With the option to lease:

€ The main trading address

(27 Park Road —- 6,000 sq ft)
@ Lock-up shop

(147 Foundry Lane — 500 sq ft)
@ Two other storage facilities

(5,000 sq ft)

Please contact Simon J. Lowes at Rogers Evans
19 Brunswick Place, Southampton, SO15 2AQ

Tel: 01703 335888; Fax: 01703 334400
\_ _/

VIDE RVEILILANCE

Design your own professional video surveillance

Smallest pinhole camera in the world, 15Smm X 15mm (B&W) £29.00
32mm X 32mm Board camera, pinhole, high resolution (B&W)  £29.00

32mm X 32mm Board camera (Colour) £65.00
B&W Quad £79.00
Colour Quad £350.00
Picture in Picture with alarm input £299.00
1:394Ghz video transmitter module, 100mW £85.00
2-4Ghz video transmitter module. 10mW £80.00
1-294-1-3Ghz Linear power amptifier, 2W output £250.00
Four-channel video receiver module, with auto Switcher £120.00
Time & Date Generator Module £42.00
Time, Date and Character generator module £65.00
SW infra-red light source £25.00
Audio amplifier module £7.00
Convert your VCR to an automatic video recorder £45.00
4in. L.C.D. monitor £190.00
6-8in. L.C.D. monitor £290.00

We also stock R.F. parts such as Power Module, MMICs, R.F.
transistors, etc.

Above prices are subject to VAT and are for one unit order
10% discount for 5 or more

CONFIDENTIAL COMMUNICATIONS LTD
344 Kilburn Lane, Maida Vale, London W9 3EF
Tel: 44(0)181 968 0227 Fax: 44(0)181 968 0194

E-mail: 106075.276@compuserve.com

NOW AVAILABLE

RANGER 2 for Windows 95

The Complete, Integrated

Schematic & PCB Layout Package

Windows Ranger 2

For Windows 95 & NT _p-j_, Full Windows Outputs
* New Hierarchical Circuit N“#U Plus ge’:fel;
* Split w\./ices '. Gat}e & .Pin Swap NC Dril
* New Edit Devices in Circuit AutoCad DXF

* Copper Fill * Power Planes
* Autorouter * Back Annotation

Windows Ranger 2 with Specctra SP2
Ranger & Specctra Autorouter provide the most cost LT
effective PCB Design system available. A powerful, intuitive system at
an outstanding price!

Windows Ranger 2 Upgrade
Upgrade your existing PCB Package to Windows Ranger 2.

NGNS YIS Ranger 2 Lite £35
Demo Software -download from

Old Buriton Limeworks. Kiln Lane,
Buriton. Petersfield. Hants. GU31 5S)

Fax 01730 26727

Ranger 2 Outputs:

o : Erae
”'.V*;M’Q 1)

=150
(Prices exc VAT/P&P)

http://biz.ukonline.co.uk/seetrax

Call 01730 260062

Demo Software - available from our Web Address

A Y73 TﬂﬂX
DLL TS

Advanced Systems & Technology for P(‘B Manulauure




T E L. N E T

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

I
situated close to Eastern-by-pass in Coventry with sasy access
, M42, M45 and M69)

OSCILLOSCOPES

i
£

7904 - 500MHz .
Frio C8-1022 - 20MHz ~ Dual Channel....

HITACHI V212 - 20MHz DUAL TRACE
HITACHI V222 -

Hewlett Packard 3785A - Jrter Generalor + Recerver.............
:nooo

Hewlett Tde(No 7 and 1SDN)
Hewiett Packard 41 Iy..v
mnvmmu- LCR Meter
Hewlett Packard 4342A - ‘0" Meter

Packard 435A or B Power Meter (with 848 1A/8484A)
Hewlett Packard 438A and 4378 - Power Metar and Sensor
Hewlett Packard 4948A — (TIMS) Transmission imparment M/Set
Hewlett Packard 4972A - Lan Protocoi Analyser
Hewlett Packard $183 - Waveform Recorder

Packard -F 100MHz

requency Counter
Hewlett Packard S314A — (NEW) 100MHz Universal
Packard $3

P mm

nnngg
giiegznnsasesanints

Systems Counter
Hewlett Packard 5324A ~ Microwave sqwncyCounm(sooum 18GHz) Opts 1+ 3
Packard ynthesiser

Hewlett S5359A - High Resoluton Time S
Hewlett $3708 - Unversal 'l’vmerlCounm
Hewlett Packard S384A - 225MHz Frequency Counter
MWMA-Ferm«-mm (HPlB)mmOPTSOOl/OOWmS ........ £750
Hewlett Packard 8033A — Power Suppty Aut ( 20V - £7%0
Hewlett Packard 6253A - Power Supply 20V - 3A Twan ... .£200
Hewrlett Packard 6255A -~ PmrSuoptywv—lsATwm .£200
HEWLETT PACKARD 82618
Power Supply 20V - S0A £350 Discount for Quantities
Hewiett Packard 6264B — Power Suppiy (uzov 0-25A) .£300
Hewlett Packard 62688 - Power Supply 40V - 5A ..£220
Hewdett Packard 82718 ~ PomorSwpiyeo -3A .£225
Hewlett Packard 6624A - Quad Power ..£2000
Hewiett Packard 8832A —~ Power ( 5!) £800
Hewlett Packard 8852A - 20V - System P.S U. £7%0
Hewlett Packard 7475A - 8 Pen Plotter £250
Packard 7550A - 8 Pen Plotter -£350
M-n Packard 778D - Coax Dual Directional .....£800
Hewlett Packard B015A ~ 50MHz Puise Generator ....£500
Hewlett Packard 8165A — S0MHz Prognmrnablo Signal Source ... .£1280
Hewiett Packard 8180A - Data Generator .£1800
Hewiett Packard 8182A ~ Data Anajyser ....£1800
Hewiett Packard 83508 - Sweep Oscillator Manframe (various plug-in options avaiiable) .£2500
Hewlett Packard 83554A ~ Wave Source Module 265 to 40GHz .£3500
Hewett Packard 83555A - Milkmeter — Wave Source Module 33-50GHz ..£4250
Hewlett Packard 8405A - Vactor Voltmeter . . £350
Hewlett Packard 8620C - Oscillator Mantrame ....... ....... -from £250
Hewiett Packard 86408 - Signal Generalor (512MHz + 1024MHz) ..from £850
Packard 8642A ~ Signal Generator (0-01 10 1050MHz) High Performance swmm .£6500
mmmm-:-ynmmswmam(mu _£880
Hewiett Packard 86588 - Synthesised Signal Generator ..£1480
mwmn-swlsumwuoom: 1040MHz) £1900
Hewlett 86600 - Synthesised Generator (10kHZ-; ZGOOMHI) ..£3250
Hewlett Packard 8750A - Storage Normaliser ....£295
Hewiett B8756A - Scalar Network Analyser .£1500
Hewlett Packard 8757A - Scalar Network Analyser .£2250
Hewlett Packard 8901A ~ Modulation Analyser. .£1000
Hewlett Packard 89018 - Modulabon .£2000
Hewlett Packard ~ Distortion Analyser. .£1600
Hewlett Packard 80038 - Distortion Anlryw {Mint} .£1500
Hewlett Packard 8920A - R/F Comms Test £2500
89228/GH - Comms Test Sets (G.S.M.) £8000
8958A - Celslar Radio Interiace . ..£1000
Keytok MZ-18/EC ~ Minzap 154V Hand-Heid ESD Simulator .£17%0
Krohn-Hite 2200 ~ Sweep Generator .£998
£350
£250
.£35%0
Montor (new) .EPOA
Marcon| 2019 ~ wkHz |040MH1 S mouud Generator ....... _£750
conl 2019A — BOkHz- 1040MHz Synthesised Signal Generator .....£1000
Marconi 2111 — UHF Synthesser (new) . .gPOA

Marconi 2105 -~ 1-5GHz Proaammablo Attenuator (new)
Merconi 2305 loter

[
3
8

Howich Packar 18
Hewlett Packard
Hewlett Packerd

Jryp—

oktronix 496P - 1kHz-1-8GHz Specin, y

MISCELLANEOUS

Adret 740A — 100kHz-1120MHz meu
WHOMASXU 0:1-1
Arvitou ME 4828 DF;

mmmwmow1m
Boonton 92C AF

Foameit T8V=70 MKII Power

(70 - 8 o 38 10A)
Femell D3G-1 S Aononu

g

23%5'%‘35533 il

g8
E

gigk

X
£

Drstorhon Meter
Marconl 2610 ~ Tmo RMS Voltmeter ...

”
2
8

0

i

ynthesised | Generator 520MHz ..
Sqrals(?oﬂuomov 104MHz
RF Multivoltimeter .

| Dena $302A - F\/FMumvwlmum(nowvnwoo)
Racal Dana 3303 - AUF Leve! Meter

§985sdsneaedusnastiegas

9917 - UHF Fw Melov 560MHZ £178
Rohde & Schwarz LFM2 Hz Group Delay Swesp Generator : ...£950
Rohde & Schwarz CMTA 94 - Rado Comms Analyser . D000
:mmm-u\ovm Variation Simutator .£750
NSG 2224 Simulator . .£700
usem- ..£700
2720 - 1250MHz Frequency Counter ..£400
ml-lGHszCorantSd £4998
Stabilock 4040 - Rado Comms Test Set ......£1908
1l T060/7085/7075 - Multimeters .. .from £350
Ry DS 340 - 15MHz Symhouud Function (NEW) and Arbmuy

. Waveform Generator ¥ i oo R gig

< Donner 6030 - Microwave Fr. rter (26 ) 1
'IF:I.(I"“;.:II AMS03 + TM501 + P6302 - Wm ....£005
msoumsm +8G503 + TM503 - Owlloseooo Calibrator .£1996
qumonl Ui .£1180
oktronix 1 —Lﬁc lgsov .£500
Toktronin 141A - PAL Test | Generator ... ..£250
Tektronix AASOO £1995
TUSOOS#AFGMOI-AMWF Generator £1500

available such as SC504. swsoa 56502‘

- PG:O F6504P FG GSO! TR5054many mora - .:POA:m

ime 9811 - Programmable R i
Time 9814 - Voliage cumw ,,,,, .£550
Valhalias Scientific - 2724 P ...EPOA
Wandel & Goltermann PFJ-8 - Error/Jitter Test Set £11500
Wandel & Goltermann PCMA4 { ) .£9950
Wandel & Goltermann MU30 - Tesi Pont Scanner £1500
Wayne Ku7v 4225 -~ LCR .£600
1 - Synthesised Function Generator .................. ... ...£280
Wavetek 1728 — broqmnmm s.qml Source (0-0001Hz-13MHz) £POA
Wavetek 184 - Swog:y GoNerator —SMHZ ... . ... s e £250
Wavetek 3010 - 1-1 HszalGomn . £1250
Wiitron 6409 ~ RF Analysers (1MHz-2GHz) .EPOA
Wiitron Sweep {3-6G Hz) ...£650
wnmonsnno Sw.PtFrowoncySynm‘w(mMHz 2oGNz) ?g}

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

WITH 30 DAYS GUARANTEE
PLEASE CHECK FOR AVAILABILITY BEFORE ORDERING
CARRIAGE & VAT TO BE ADDED TO ALL GOODS
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£3.50 BARGAIN PACKS

SOLAR CELL, 1A. Order Ref: 3.5P2,
CIRCUIT BREAKER, 5A. Order Ref: 3.5P3.
ANFM CHASSIS wvth l.c.d. time, date and alarm dis-
#y Order Ref:
ANSFORUER REC‘I’IF!ER AND PANEL METER for

battery charger. Order Ref:
METAL ECT BOX, uomm X 56mm x 110mm, sup-

ied as flat-pack. Order Ref: 3.5P10.

UASA 12V SEALED LEAD-ACID BATTERY, 2-3AH.
Order Ref: 3.5P11.
GLISTENING JEWEL CHRISTMAS LIGHTS, 40 lamp
set. Order Ref: 3.5P12.
VIBRATOR ALARM CLOCK, Order Ref: 3.5P15.
165.F 250V A.C. CAPACITOR. Order Ref: 3.5P16.
12V 4%A MAINS TRANSFORMER. Order Ref: 3.5P20.

£4 BARGAIN PACKS

100W TRANSFORMER, main winding 30V at 3'%A,
winding 20V- OV-20V at 1A, Order Ref: 4P24.

seconda

RAD 8in. 15W SPEAKER with matchinq twoetor.
8 ohm Order Ref: 4P57.
;A'N 12V by Jap Nipon, body size 93mm x 93mm. Order
e
STRIPPER BOARD with lots of i.c.s, all plug-ic. ex-Sen-
tinel phone control unit. Order Ref: 4P67.
AWPM DIO, moeg cased with clip for attaching to
VEde Order Rel: 4P7.
NNER TIMESWITCH, 24hr., day length controlier, ex-
board. Order Fef: 4P74.
Ell 2.SPEED MOTOR, 100 and 500 pm, reversible.
Order Ret: 4P80.
LARGE CHARGE/DISCHARGE PANEL METER, scaled
20A-0-40A but needs a shunt. Order Ref: 4P91.
2 PART METAL CASE, ideal car battery eharoof. etc.
Order Ref: 4P89.
JAPANESE PRECISION MADE MOTOR, reversible,
PsoramlMSPLAV. Ref. X160270AR Order Ref: 4P103.
4in. MAGNET in circular metal packing. Order Ref:

4P105.
£5 BARGAIN PACKS

8in. UNDERDOME BELL, 12V a.c. or d.c. operation,
x-GPO but tested. Order Ref: 5P6.

FLUORESCENT TUBES, 1 metre 40W, pack of 10 but
mustbocolloaod Order Ref: 5P9.

AN/BLOWER, mini snail type. Order Ref: 5P12.
UNISELECTOR 4-pole 25-way. Order Ref: 5P15.

MINI BLOW HEA R, 1-2kW mains operated, needs
simple case. Order Ref: 5P23.

MOOD LIGH'HNG 6 combinations which change hourly.
Order Ref: 5P25.

al:' ?:INS FAN made by Woods, ex-computers. Order
;’lusgn. industrial type, Omvon ref. STPN1. Order Ref:

LIGHT CHASER, 4x10A microswitches, mains
motorised, Order Ref: 5P56

Order Ref: 5P70.

WATER VALVE, solenoid rated, Yain. or 3/8in. screw
entry. Order Ref: 5P73A or SP73B.

TIMER, 0-20 second, mains motorised. Order Ref: 5P84.

HEATER ASSEMBLY, 4 x 1kW elements mounted on
s(lt‘%e Em'tle Order Rel: 5P89.

AL BLOWER, 18in., ideal for under central

radiator. Order Ref: 5PS0.
%?5;»9'; mains centrifugal type, outlet size 5 x 4. Order
EQUIPMENT CASE, 13%x 3% X 3. Order Ref: 5P1t6.
SODA STREAM BOTTLE. Order Ref: 5P121.
HANG-UP TELEPHONE, ex-BT as usod by their service
g:somrs ;rod g order but ge condition.
R M STPW1 Py FORMER 4kV 2mA, ex-equipment. Order
of
TRAVEL MECHANISM, 12V motorised, 8in. travel. Order
TELEPHONE, desk, rotary dia GPO, good
esk, rotary dial type, ex- 3
condition. Order Ref: 5913?
gg:.sAoﬂ EDUCATION KIT, make a fan, etc. Order Ref:
gg}ec‘)h GAS VALVE, time clock operated. Order Ref:
DITTO but temperature operated. Order Ref: 5P162,
12v ‘/:A BA RV CHA ER comect charging rate for
Yuasa batteries. Order 5P269.
12v MOTOR 1/12 hg Order Ref: 5P270.
CAR B RV CHARGER KIT wvth 3A panel meter.
Order Re
uAle ALARII n:oiy encased for free standing, vari-
UNDER ME BELL by Fnodlund battery or mains
transformer operated. Order Ref: 5P232.
12v MOTOR, series wound for better starting, 3'%in.
diameter, 4in. bodylenoth Order Ref: 5P238.
WATER PUMP, ood pressure, operated by
electric drifl, Order of: SP 40.
;Vlgog GENERATOR by ex-GPO altemator. Order Ref:
RMA'G;CPEZ'I’IC CIRCUIT TRIP for up to 10A mains. Order
o
4x15%A SOCKET PANEL wm\ pilot light. Order Ref:
ONE-PlECE TELEPHONE, push-bution operated with
. Order Ref: 5P261.

1‘5’262 TRANSF A givos 43V at 3%A. Order Ref:

AMERICAN AIRFORCE BREAST MIKE, real collector's
12v FAN bt?:h::ssa ", square. Ordet

y smali, 40mm re. r
Ref:5P266. e

AERIAL SWITCH, glass encased for KV transmmofw

SPECIAL 12V RECHARGEABLE BATTERY. This
is the Jap made Yuasa. It is sealed so can be used
in any position. £3.50 each or 5 for £15. Order Ref:
3.5P11. The batteries have a capacity of 2:3AH
which may be a bit low for some jobs but remem-
ber you can join them in parallel to give a high
amperage.

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

Ref: 2P459.

BIG 12V TRANSFORMER. It is S55VA so over 4A.
Beautifully made and well insulated. Live parts are in
a plastic frame so cannot be accidentally touched,
£3.50. Order Ret: 3.5P20.

TWIN 13A SWITCHED SOCKET. Good British
make, white, quite standard size so suitable for flush
mogming or in a surface box. £1.50. Order Ref:
1.5P61.

1mA PANEL METER. Approximately 80mm x S0mm,
front engraved 0-100, price £1.50. Order Ref: 1/16R2.

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 KEYBOARD with piano size keys,
brand new, previous price £9.50, now 2 for the
price of one. Order Ref: 9.5P5.

VERY POWERFUL BATTERY MOTOR. Intended to
portable screwdriver. It is 2'%in. long and 1%in.

considerable power
12vdce. Pﬂee£2 Order Ref: 2P456.
D.C. MOTOR WITH GEARBOX. Size 60mm long,
30mm diameter. Very powertul, operates off any d.c.
voltage between 6V and 24V. Speed at 6V is 200
rpm but higher with higher voltages of course. Price
£3. Order Ref. 3P108.
MOTOR SPEED CONTROLLER. For d.c. motors up
to 24V and any power up to 1/6 h.p. They reduce by
intermittent full voltage pulses so there should be no
loss of power. In kit form £12. Order Ref: 12P34. Or
made up and tested, £20. Order Ref: 20P39.
VERY THIN DRILLS. 12 assorted sizes vary be-
tween 0-6mm and 1-6mm, price £1. Order Ref: 128.
EVEN THINNER DRILLS. 12 that vary between 0-1
and 0-5mm, price £1. Order Ref: 129.
BT TELEPHONE EXTENSION WIRE. This is proper
heavy-duty cable for running around the skirting
board when you want to make a permanent exten-
son. 4 cores property colour coded, 25m length, only
£1. Order Ref: 1067.
A MUCH LARGER PROJECT BOX. Size
216mm x 130mm x 85mm with lid and 4 screws. This
is an ABS box which normally retails at around £6. All
brand new, price £2.50. Order Ref: 2.5P28.
LARGE TYPE MICROSWITCH with 2in. lever,
er contacts rated at 15A at 250V, 2 for £1.
Order Ref: 1/21R7.
BALANCE ASSEMBLY KITS. Japanese made,
when assembled ideal for chemical experiments,
complete with tweezers and 6 weights 0-5 to 5
grams. Price £2. Order Ref: 2P444.
CYCLE LAMP BARGAIN. You can have 100 6V
0-5A MES bulbs for just £2.50 or 1,000 for £20. They
are beautifully made, slightly larger than the standard
6-3V pilot bulb so they would be ideal for making
displays for night lights and similar applications.
DOORBELL PSU. This has a.c. voltage output so is
ideal for operating most doorbelis. The unit is totally
enclosed so perfectly safe and it plugs into a 13A
socket. Price only £1. Order Ref: 1/30R1.
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 coiour dome.
Separate fixing base is included so unit can be put
away if desired. Price £5. Order Ref: 5P267.
MOST USEFUL POWER SUPPLY. Rated at 9V 1A,
this plugs into a 13A socket. Is really nicely boxed,
£2. Order Ref: 2P733.
1.56V MOTOR WITH

£5 BARGAIN PACKS

AMBER FLASMNG BEACON, 12V operated. ideal on top of
car. Order Ret: 5P267.

STEPPER MOTOR drvver 12V 1-5 degree step, on p.c.b.
Order Ret: 5P273.

MOTOR, bru;h gear as electnc drill, easily speed control-

lable. et: 5P275.
HUL‘n CABLE 25-core with outer screen and PVC cover. 5m.

ww:;owea SUPPLY, unit stabilised and voit regulated.
T

SV{H;%N MODE POWER SUPPLY, 5V 3A, 12V %A, Order
Re 188,

DUAL MICRO DRIVE made for OPD computer with mods for
other oowmovs Order Rel: 5P194.

VIDEO ERA LEAD with plug and socket ends. Order Ref:

Rzn;%n”uooz POWER SUPPLY, Astec ref. 1004. Order
1
KEYBOARD for Amstrad KBS5. Order Ret: 5P202.
STEEL CASE, plated. 15% x 5% x 2%. Order Ref: 5P203.
MS DOS 3.2. Order Ret: 5P207
MS DOS 3.3. Order Ref: 5P208.
TV TUNER, 6 push rods and p.c.b. for old TV sets. Order Ref:

S5P219.
HOTOR START CAPACITOR, 185uF 250V a.c. Order Ref:

zuw LASER hilips. Order Rel: 5P281.
3 OCTAVE KE BO D,

DESK TYPE TELEPHON
S00W HEAT AND LIGHT

slze keys. Order Ref: 5P282.
dial. Order Ref: 5P284.

LA , screw-in type. Order Ref:

£6 BARGAIN PACKS

sgsua BATTERY CHARGER for 4 AAA cells. Order Ref:
ROTARY DIAL DESK TELEPHONE. Fitted with BT plug
Order Ref: 6P10

TAPE RECORDER for use with computer. Customer retums
but believed OK. Order Ret: 6P1

P18.
AMSTRAD POWER SUPPLY UNIT, ref. PPC 640. This is
1314V at 1-7A or will give 12V at 2A. Order Ret: 6P23

25W LOUDSPEAKER with twin 4 ohm colis to give stereo
effect, te with tweeters. Order Ret: 6P32.

18in. BL. R UNIT with mains 230V motor. ldeal'ovpumn?
ugv a hot water radiator to increase heat output. Order R

6l

MODEM, Amstrad rev MC2400. Customer retum so may need
attention.

Ref: 6P34.
CHARGEDISCHARGE AMMETER, 20-0-50A 4in. square,
needs shunt. Order Ref: 6P44.
SPEED CONTR%L'LED MAINS MOTOR by German PAPST
Order
12V D. (:y MOTOR l/lorgmb_‘ Smiths. Order Ref: 6P47.
POCKET R, a.c. and d.c. voits, d.c. cur-
rent and ohm Order Ref. 8
HAND-HELD TELEPHONE tho Sentinel, made to BT spec..
gush button dtalhg. Order Fet: 6P53.
ACK OF %RE ARGEABLE BATTERIES, normal battery
size, Order
PgngER STATlON AHHETER 4in. metal case. Order Rel:
6l
35mm PANORAMIC CAMERAS. Order Ref: 6P58.
1ow + ww STEREO AMPLIFIER with power su;
with scale but less pointer. Order Ref: 6P59.
FOO'I' RESTMASSAGER typists or computer operaiors

Order Ref: 6P90.
PACK OF 4 AAA RECHARGEABLE BATTERIES with mains
operated charger. Order Ref: 6P62.

£7 BARGAIN PACKS

TANGEN'I’IAL HEATER, 3kW, needs simple case. Order Rel:

and radio

mINgTRANSFORHER gives 3kV at 3mA, not cased. Order
RECORD PLAYER, BSR linear model. New with pick-up but

WOODS &:‘\:oiuu“g FAN, 6%in. ex-computer but tested and
uaranieed. Order Ref: 7P16.
R KITS, make . Order Ref: 7P18. Make oid
woﬂvc;gramﬁ)hone Order Ref: 7P20.
POWER SUPPLY CASE, nickel Pplatod steel, size approxi-

E.mhmnmskmmamvomqo Sm
lenthvderRel 7P22.

£8 BARGAIN PACKS

POWER STATION PANEL AMMETER in 6in. heavy-duty
metal case but needs shunt. Order Ref: 8P32.

SO4LAIi EDUCATIONAL KIT, makes fan, etc. Order Ref:

P42
SOLAR CHARGER for 2 AA batteries. Order Ref: 8P43.
MULLARD AHPLIFIER 4 Unilex moduies. Order Ref: 8P44.
LgD DISPLAY, 2 lines. Epoom ref. X16027AR. Order Ret:

S80A TIME SWITCH, ex board. Order Ret: 8P62.
0-158V D.C. PANEL METER. Ref: 8P53.
1/8 H.P. 12V D.C. MOTOR. Order Ref: 8P54.
110 RPM 60W MAINS MOTOR. Order Ret: 8P67.

MIXER MOTOR. maing voltage, about as powerful as a drit
mo'tos g%mploto gearbox for right-angled paddies. Order
Re

2V IQP%;OR. 1/8 h.p., spindie extends at both ends. Order

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

J & N FACTORS

Pilgrim Works (Dept. E.E.)

Stairbridge Lane, Bolney,
Sussex RH17 5PA

Telephone: 01444 881965
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Transform your PC.... Into an
oscilloscope, spectrum analyser
and multimeter...

The ADC-200 range of PC based oscilloscopes offer
performance only previously available on the most expensive |
“benchtop’ scopes. By intergrating several instruments into | ;

one unit, the ADC-200 is both flexible and cost effective.

Connection to a PC gives the ADC-200 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 &==""== =5 o —w—am =
simple to use, with comprehensive on line help.
Applications Features
¥ Video ¥ A fraction of the cost of comparable benchtop
¥ Automotive oscilloscopes
V¥ Electronics design ¥ Up to 100 MS/s sampling .. ~ 3
¥ Production line tests ¥ Advanced tigger modes- capture .
¥ Fault finding one off events. p“iQ()
¥ Education ¥ Up to 50 MHz spectrum analyser D,
_ .. ¥ Large buffer memory ”"'“w.,.iga
All units are supplied with ADE-200/700 £499 ‘
software, cables and power ADE-200/50 £399 4, e

supply. Prices exclude VAT.
ADE-200/20 £299 .

A scope at vour fingerti
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GENT.

ELECTRON.

C S

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

LTD

EE203 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST

SUROCARD

&P

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

MAIL ORDER ONLY e CALLERS BY APPOINTMENT

r--

S RS CATROTLERT

EPE MICROCONTROLLE
Pl. TREASURE HUNTER!
I The latest MAGENTA DESIGN - highly
I stable & sensitive — with I.C. control §
1 of all timing functions and advanced |
1 pulse separation technigues.
1 ® New circuit design 1994
1 @ High stability
drift cancelling
Easy to build
& use
No ground
effect, works
in seawater

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

Efficient quartz controlled

microcontroller pulse generation.

Full kit with headphones & all

hardware
IT847....ccvvvvernnnnn. £63.95

WKIT847. e £63.98

PORTABLE ULTRASONIC
PEsT SCARER

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

!
[
!
!
!
!
[
[
!
[
|
I
!
!
!
!

4

SUPER ACOUSTIC PROBE

Our very popular project - with probe
components and diecast box. Picks up
vibrations amplifies, and drives headphones.
Sounds from engines, watches, and speech
through walis can be heard clearly. Useful for
mechanics, instrument engineers and nosey
parkers! A very useful piece of kit.

KIT 865
DC Motor/Gearboxes

Our Popular and Versatile DC
motor/Gearbox sets.
Ideal for Models, Robots,
Buggies etc. 15 to 4-5V
Multi ratio gearbox
gives wide range of speeds.

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

Stepping Motors i
~&
MD38...Mini 48 step...£8.65 5
MD35...5td 48 step...£9.99 )
MD200...200 step...£12.99
MD24...Large 200 step...£22.95

PIC PIPE DESCALER

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

An affordable circuit which sweeps

VSPACEWRITER

An innovative and exciting
project. Wave the wand through
the air and your message appears.
Programmable to hold any message
up to 16 digits long. Comes pre-loaded
with "MERRY XMAS". Kit includes

the incoming water supply with . ] PCB, all components & tube plus
variable frequency electromagnetic i instructions for message loading.
signals. May reduce scale formation, KIT 849.......ccovivivnnnnnen £16.991
dissolve existing scale and improve L
lathering ability by altering the way 12V EPROM ERASER
salts in the water behave. A safe low cost eraser for up to 4 EPROMS at a time
Kit inctudes case, PC.B, coupling in less than 20 minutes. Operates from a 12V supply
coil and all components. (400mA}. Used extensively for mobile work - up-
High coil current ensures maximum dating equipment in the field etc. Also in educa-
eftect. L.E.D. monitor tional situations where mains supplies are nc‘rlt al-
lowed. Safety interlock prevents contact with UV,
KIT 868 ......... £22.95 POWER UNIT KIT790. . g By
o SUPER BAT
Our latest design - The ultimate D ET E CTO R
scarer for the garden. Uses
special microchip to give random 1 WATT O/P. BUILT IN
delay and pulse time. Easy to
build reliable circuit. Keeps pets/ SPEAKER, COMPACT CASE
pests away from newly sown areas,
play areas, etc. Uses power source 20kHZ-140kHZ
from 9 to 24 volts. NEW DESIGN WITH 40kHz MIC.
¢ RANDOM PULSES A new circuit using a ‘full bridge’ audio
® HIGH POWER amplifier i.c., internal
¢ DUAL OPTION :
speaker, and head
KT 867 uininininininininiannnenenenens €19.99 Jbone/tape socket, The
KIT+ SLAVE UNIT.....cccevuvnnnn. £32.50 Iatest sensitive transducer,
and ‘double balanced mixer’
WINDICATOR e

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

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

Magenta have prepared a FULL KIT for this
excellent new project. All components, PCB,
hardware and electrodes are included.
Designed for simple assembly and testing and
providing high level dual output drive.

KIT 866.... Full kit including four electrodes £32.90

1000V & 500V INSULATION
TESTER

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

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

KIT 848

4 spare
electrodes
£6.50

£32.95

‘developed &

give a stable, high peformance
superheterodyne design.

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

E.E. TREASURE HUNTER
Pl. METAL DETECTOR
MKI

Magenta’s highly

acclaimed design.
Quartz crystal
controlled circuit
MOSFET coil drive

D.C. coupled
amplification.
;lé"B kit: in::jl|udes
npAncie ® KITINC.
Sasrch coil, MEADPHONES
o EFFICIENT
CMOS DESIGN
e POWERFUL COIL
DRIVE

e DETECTS FERROUS AND
NON-FERROUS METAL - GOLD,
SILVER, COPPER ETC.

e 190mm SEARCH COIL
e NO 'GROUND EFFECT’
KIT 815

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

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

newly sown
vegetable and
children’s play

all" EPE Projects

ULTRASONIC PEsT SC R

Keep pets/pests away from

COMPONENTS, PCB & CASE

. e EFFICIENT 100V
Now one price TRANSDUCE
£5.90 each o
(*some pfo'oct. are TO HUMANS
copyright) KIT 812.........

areas, fruit,
flower beds,
areas, patios

etc. This project produces

intense pulses of ultrasound
NOW £5.90 which deter visiting animals. Sec
Programmed PICs for | ® KIT INCLUDES ALL PEsT

SCARER

R OUTPUT e UP TO 4 METRES

COMPLETELY-INAUDIBLE RANGE

e LOW CURRENT DRAIN
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SIMPLE PIC PROGRAMMER

INCREDIBLE LOW Kit 857 £12.99

PRICE!
INCLUDES 1-PIC16F84 CHIP Power Supply £3.99
EXTRA CHIPS:

SOFTWARE DISK, LEAD
PIC 16F84 £4.84

CONNECTOR, PROFESSIONAL
PC BOARD & INSTRUCTIONS

Based on the design in February ‘96 EPE article, Magenta
have made a proper PCB and kit for this project. PCB has
‘reset’ switch, Program switch, 5V regulator and test L.E.D.s.
There are also extra connection points for access to all A and
B port pins.

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

Kit 860 £19.99

Power Supply £3.99

INSTRUCTIONS AND FULL PROGRAM SOURCE
24-CHARACTER 2-LINE | CODE SUPPLIED - DEVELOP
LCD DISPLAY YOUR OWN APPLICATION!

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

* Chip is pre-programmed with demo display %

PIC16C84 LCD DISPLAY DRIVER

PIC16C84 MAINS POWER 4-CHANNEL
CONTROLLER & LIGHT CHASER

WITH PROGRAMMED 16F84 AND DISK WITH
SOURCE CODE IN MPASM
ZERO VOLT SWITCHING -
10 CHASE PATTERNS
OPTO ISOLATED

4 X 3 KEYPAD CONTROL
SPEED CONTROL POT.
HARD FIRED TRIACS

4 CHANNELS @5 AMPS

Kit 855 £39.95

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.

LOTS OF OTHER APPLICATIONS

] ALL PARTS FOR SERIES INCLUDING
PhizzyB

PCBs, PROGRAMMED CHIP, CD-ROM
AND DISPLAYS
MAIN BOARD - FULLKIT ... £131.95 BuILT ... £149.95

HOPORT ...oooovve. KIT£16.99 BUILT ............... £24.99
LCD. oo £12.49 POWER SUPPLY ............... £3.99
8-BIT SWITCH/LATCH ....£7.95 INT. MODULE ....£10.45
DEVELOPMENT AND KIT 621
68000 TRAINING KIT . £9995
8 MHz 68000 16-BIT BUS
MANUAL AND SOFTWARE
2 SERIAL PORTS, PIT, PSU £6.99

AND I/O PORTS SERIAL LEAD £3.99

EPE PIC Tutorial

At Last! A Real, Practi Hands-

3-Part Series — Starting March ‘98

® Learn Programming from scratch

® Uses Re-Programmable PIC16F84 Chip

@ Start by lighting an l.e.d. and work up through
over 30 tutorials to Sound Generation, Data
Display, and a Security System

o PIC TUTOR Board has Input Switches, Output
l.e.d.s, and on board programmer

PIC TUTOR BOARD KIT

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

n_Series

KIT 870 ...... £27.95, Built & Tested ...... £42.95
Optional: Power Supply - £3.99, ZIF Socket - £9.99

LCD Display - With Software and Connection details .....£7.99
LED Display - Including Software............c..ccocoovniiiiiinn £6.99

PIC TOOLKIT

e PROGRAMS PIC16C84 and 16F84

e ACCEPTS TASM AND MPASM CODE

Full kit includes PIC16F84 chip, top quality p.c.b. printed with com-
ponent layout, turned pin PIC socket, all components and software*
*Needs QBASIC or QUICKBASIC

KIT 871...£13.99. Built and tested £21.99

SUPER PIC PROGRAMMER

READS, PROGRAMS, AND VERIFIES
WINDOWS®™ SOFTWARE

PIC16C6X, 7X, AND 8X

USES ANY PC PARALLEL PORT

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

Kit 862 £29.99

Power Supply £3.99

DISASSEMBLER
SOFTWARE £11.75

e SEND FOR DETAILED
INFORMATION - A
SUPERB PRODUCT AT AN
UNBEATABLE LOW PRICE.

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 7is £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

PIC STEPPING MOTOR DRIVER
Kit 863 £18.99

FULL SOURCE CODE SUPPLIED,
ALSO USE FOR DRIVING OTHE
INSTRUCTIONS | POWER DEVICES e.g. SOLENOIDS.

Another NEW Magenta PIC project. Drives any 4-phase unipolar motor — up
to 24V and 1A. Kit includes all components and 48 step motot. 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

INCLUDES: PCB,
PIC16F84 WITH
DEMO PROGRAM,
SOFTWARE DISK,

response. Also runs standard demo sequence from memory.

GENT.

All pricesinclude VAT. Add £3.00 p&p. Next Day £6.99

Tel: 01283 565435 Fax: 01283 546932 E-mail: sales@magenta2000.co.uk
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LITTLE THINGS

It’s the little things that make you smile and sometimes it’s the little things that
make you want to cry? This month’s cover proof from Colette, who does the design
and layout, had a little error on it which, fortunately, we spotted before it went to
press. My writing is not always as clear as it should be, or so Pam tells me, so
sometimes when I scribble out a note words get misinterpreted. (If I don’t want to be
misunderstood — a song? — then I shout!).

Suffice to say our Battery Tester was shown as a check for ‘‘bad-acid batteries’’. If
you write ‘‘lead’’ by hand you can see how it became ‘‘bad’’ — or maybe you can’t,
but you would if I wrote it, if you see what I mean. Since it sounded so good I was
tempted to leave it, but only for a moment. We have already had one or two mistakes
on the cover and they are one or two too many.

Yes, I check the covers as well as Dave and John but we all seem to be blind to
certain things ~ like the *‘h’’ instead of ‘‘H’’ in Hz on the June cover. As I said it’s a
little thing but when you try so hard to be accurate it is very frustrating.

If you have ever had to check your own work for, say, a dissertation for university,
etc., and then asked someone else to go through it you will realise how easy it is to
miss mistakes once you have written the item, or read through it once before. In the
process of producing the magazine we often read articles three times during the
editing and typesetting processes and if we miss a mistake the first time then it is
often overlooked again — until, of course, we get the printed issue when we spot it as
soon as we look at the page. Sometimes we are so convinced it was not there
originally we even get out the old proofs to check.

REALITY

Anyway, it all serves to make life interesting; so, please let us know (nicely if
possible) if we have made a mistake in something, but please don’t write in to say, as
one reader did recently, that we should do better than to have i.c.s facing different
ways on the same p.c.b. We do our best but there is no point in trying for miracles —
after all p.c.b. layouts are functional and we doubt if anyone anywhere insists on all
the i.c.s facing Mecca! Or, maybe that would make things work better — who can
challenge such ideas in these days of working laser stun guns? What used to be
science fiction is fast becoming reality, all thanks to electronics of course. However, I
expect even the best checking software in the world would fall down on bad-acid!

AVAILABILITY SUBSCRIPTIONS

Copies of EPE/ETI are available on subscription
anywhere in the world (see right), from all UK
newsagents (distributed by Seymour) and from the
following electronic component retailers: Omni Elec-
tronics and Maplin in S. Africa. EPE can aiso be
purchased from retail magazine outlets around the
world. An on-ine version can be purchased from
wWww.epemag.com
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Annual subscriptions for delivery direct to any ad-
dress in the UK: £26.50. Overseas: £32.50 standard
air service, £50 express airmail. Cheques or bank
drafts (in £ sterling only) payable to Everydsy Practi-
cal Electronics and sent to EPE Subscriptions Dept.,
Allen House, East Borough, Wimborne, Dorset BH21
1PF. Tel: 01202 881749, Fax: 01202 841692. E-mail:
subs@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 avail-
able 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 post and pack-
ing {for overseas readers the postage is £6.00 to
everywhere except Australis and Papua New Guinea
which cost £10.50). Normally sent within seven days
but please asllow 28 dsys for delivery - more for
overseas orders.

Payment in £ sterling only please. Visa and Master-
Card 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 locsl currency at the existing exchange rate.
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mercial 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 accom-
panied by a stamped self-addressed en-
velope or a self-addressed envelope and
international reply coupons. Due to the cost
we cannot reply to overseas queries by Fax.
All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot, however,
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic components or

kits for building the projects featured, these

can be supplied by advertisers {see Shoptalk).
We advise readers to check that all parts are
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Constructional Project

12V BATTERY
TESTER

TERRY de VAUX-BALBIRNIE

A “health” check for lead-acid batteries.

now found in many walks of life. The
most familiar is, of course, the type
used in cars. However, smaller ones are
used for mobile radio rigs, alarm systems,
solar-charged circuits and other specialised
applications.
The project to be described here is an
instrument which will determine the charge
state of such a battery.

OVERVIEW

The 12V Battery Tester is built in the
style of a logic probe which gives a neat
appearance (see photographs) and also
allows for easy use with one hand. The dis-
play is provided by a row of l.e.d.s (light-
emitting diodes) giving a simple “Low”,
*Medium” and *“High"’ readout.

There is also a “Crank Test” display
l.e.d. for checking car batteries under a
high load. This identifies a failing battery
and provides a similar result to the device
used for the purpose in service centres. It
also doubles as a “danger level” signal.

It is important to note that the circuit
is only suitable for testing 12V lead-acid
batteries. It will not give accurate results
with any other type.

If you are a motorist and do a lot of
start-stop driving (therefore using the
starter motor excessively), drive mostly
with the headlights switched on and use
the heated rear windscreen for long peri-
ods, the battery may soon lose its charge.
This problem will be aggravated if it is
nearing the end of its service life. It would
then be a good idea to use this instrument
every so often and re-charge the battery
before it lets you down.

The user of a small battery for some spe-
cial application often does not know, until
the equipment fails, that it has gone “flat”.
Not only is this inconvenient but it may
damage the battery.

This is because leaving it in a poor state
of charge (even in a half-charged condition)
will cause deterioration over time. This will
result in reduced capacity and service life.
Having this instrument available will
enable you to check the condition of the
battery as frequently as you wish.

MEASURING CHARGE

Many lead-acid batteries used today are
of the “sealed-for-life” variety. This makes
topping-up  with  distilled  water

TWELVE-VOLT lead-acid batteries are
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unnecessary and (depending on type)
allows them to be used in any orientation.
Some years ago, every self-respecting
user had a “battery hydrometer”’. This con-
sisted of a rubber bulb which, when
squeezed and released, allowed a sample of
battery acid to be drawn into a glass tube.
In this was a sealed glass capsule often
marked with red, yellow and green
coloured sectors. The higher the capsule
floated in the liquid, the greater was its
density (“specific gravity’’) and the higher
was the state of charge. The coloured bands
were arranged to give a simple *“poor™,
“medium” and “good” indication.
Hydrometers are still available but they
cannot be used with most batteries because
the electrolyte is not accessible. This device
aims to give a readout which is just as sim-
ple but does the job with much less fuss.

CHARGE CHECK

The state of charge of a battery may be
determined by measuring its terminal volt-
age. This falls with loss of charge in a
more-or-less linear way. Fig.l shows a
graph of the voltage of a nominal 12V lead-
acid battery against charge state. Although
there will be small variations, this is large-
ly independent of the physical size or
manufacturer.

Note that, over the useful range of
charge, the difference is only 1V or so. It is
important to also note that “zero’ charge
means the practical end point — not true
zero! A battery discharged below this level
is likely to suffer irreversible damage even
though it would still be capable of deliver-
ing current.

In this circuit, the voltage (hence charge)
is measured using a set of le.d.s — one

TERMINAL VOLTAGENV
N
1

Fig.1. Graph of the voltage of a nomi-
nal 12V lead-acid battery against
charge state.

each, Green, Yellow, Orange and Red.
These show though holes in the top of the
box. The first three are grouped together
but the red is slightly displaced because it
performs a different function (the crank test
or danger level signal).

To use the instrument, a flying lead is
clipped on to the negative (~) battery termi-
nal. Holding the box in one hand, the probe
is now touched on to the positive (+) termi-
nal and the l.e.d.s observed.

Some, or all of them, should light up
according to the state of charge. Thus, all
l.e.d.s on signifies “*high”, all except green
“medium”, only orange and red “low”.

Disregarding the crank test for the
moment, the red l.e.d. will always be on
unless the battery is seriously discharged. If
it is off (““danger level”) the battery must be
charged urgently and, depending on type, it
may never recover its full capacity.

OPERATING POINTS

Rather than to indicate *“full”, “half’’ and
“zerd” charge, it was decided to provide
the “good” point at around 80 per cent but
the “low” one towards the end of the useful
remaining charge. The orange l.e.d. there-
fore represents a “charge now"’ signal.

However, the green one will be on even
when the battery is slightly discharged.
This prevents it going off almost straight
away after a period of use. Experience with
the particular application will soon show
how these operating points need to be
interpreted.

Some manufacturers state that re-charg-
ing must be carried out on their batteries
when the voltage falls to 12V. Others allow
it to fall to, say, 11-7V. Taking this into
account, these are the selected operating

points:

High Medium Low  Crank Test/
Danger Level
12.6V 12:3v. 12.0V 9.8V

For ease of construction, these operating
points are preset and cannot be altered
unless you are competent at re-calculating
the resistor values in a potential divider
chain.

HOW IT WORKS

The complete circuit diagram for the
12V Battery Tester is shown in Fig.2. The
principle component is a quadruple bipolar
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op.amp (operational amplifier), IC2, which
contains four identical units in a single 14-
pin package. The individual op.amps are
referred to in the text and in the diagram as
IC2a to IC2d. The power supply to the cir-
cuit is obtained from the battery “on test”
via fuse FS1.

All four op.amp inverting inputs (pins 2,
6,9 and 13) are connected together and, in
turn, connected to the *“regulation™ (Reg)
pin of IC1, a 5V voltage reference device.
This behaves rather like a Zener diode, and
is connected and drawn as such.

However, it behaves with much greater
precision. A voltage equal to or very close
to 5V will therefore appear at all the invert-
ing inputs of IC2. ICI requires a certain
small reverse current to flow through it to
allow regulation to take place and this is the
purpose of resistor R6. Correct operation
will be maintained down to a level much
lower than that of a battery at its end point.

CHAIN REACTION

The non-inverting inputs of 1C2a to IC2d
(pins 3, 5, 10 and 12 respectively) are con-
nected to various points along the potential
divider chain, made up of resistors Rl to
R5. The ends of the chain are connected
across the supply so that, according to the
individual resistor values, the voltage
appearing at these points will be a known
fraction of the battery voltage.

They have been selected to provide 5V
when the terminal voltage of the battery is
at the operating points. Thus, 5V will
appear at the non-inverting input of 1C2d
with a supply of 12-6V, at IC2c with 123V,
IC2b at 12-0V and IC2a with 9-8V.

With increasing supply voltage (and
therefore battery charge), the non-inverting
supply voltage of IC2a to IC2d will there-
fore exceed that at the inverting ones. As
this happens, the corresponding output will
go high and the l.e.d. (D1 to D4) associated
with it will operate. Each l.e.d. has its oper-
ating current limited by one of resistors R7
to R10 to a nominal 15mA.

Since the operating points must be
known with a fair degree of accuracy, the
resistors used in the potential divider chain
are 1 per cent tolerance types. Not only do

FS1

Fig.2. Compilete circuit diagram for the 12V Battery Tester.

these have accurately-known values but
they will maintain them over time.

A fuse, FS1, is included to protect the
tester in the event of an error which may
result in a short-circuit to the supply. A
lead-acid battery can deliver a very high
current under such conditions and this
could result in wiring or p.c.b. tracks ielt-
ing. The fuse should protect the circuit in
the event of incorrect connection and more
will be said about this later.
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The usual method of including a diode
for reverse-polarity protection is inappro-
priate here due to its forward voltage drop.
This, being slightly voltage-dependent,
would change the operating characteristics
of the circuit in an unpredictable way as the
various l.e.d.s came on.

CONSTRUCTION

All the components for the 12V Battery
Tester, except the fuse, are mounted on a
single small printed circuit board (p.c.b.)
which has been designed to fit the specified
probe box. The component layout and full-
size copper foil master are shown in Fig. 3

—— NOTES ON USE

In any particular application, experi-
ence will best decide how to interpret the
operating points. However, the following
hints should help those using the instru-
ment for the first time.

1. Always connect the unit with the correct
polarity.

2. Do not perform a test with a charger
connected. In fact, allow the battery to
rest for at least one hour after charging
to allow the voltage to stabilise. This is
because it falls slightly with time.

3 Remove any load and allew the battery
to rest for a while before testing. This is
because the voltage rises slightly so
failing to do this would result in an incor-
rect reading.

Most of the change happens in the first
few minutes. However, best resuits will be
obtained if the battery is left idle for.at
least one hour.
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and photographs. This board is available
from the EPE PCB Service, code 234.

Referring to the component layout in
Fig.3, drill the two mounting holes then sol-
der IC2 socket in position (but do not insert
the i.c. itself at this stage). Follow by solder-
ing all other components in position except
IC1 and the l.e.d.s. Take special care to solder
each resistor R1 to RS into its correct position
or the operating points will be incorrect.

Taking extra care with the polarity, sol-
der the le.d.s in position so that their tops
stand about 10mm above the circuit board.
They should be level and in a straight line
or it will result in a poor appearance to the
finished instrument. Note that the cathode
end (k) is labelled in each case (this having
the slightly shorter end lead).

Before handling IC1, observe some pre-
cautions to prevent possible damage to it by
static charge which may exist on the body.
The simplest method is to touch a water tap
immediately before unpacking it and
touching the pins. This will earth the body
and allow any charge to flow away
harmlessly.

Refer to the pinout details in Fig.3 and
look at the flat face of IC}. Cut off the left-
hand end wire (this is connected internally
to the substrate and does nothing). Solder
the remaining wires in position with the flat
face of the i.c. towards the left-hand edge
of the p.c.b. (An alternative TO92 pinout
outline is included as this version may be
offered to readers.)

Solder a Scm piece of stranded connect-
ing wire to the point labelled +V on the

Resistors
R1 22k See
R2 4k3 \
R3 470Q §[}{|@|T’J
R4 430Q
a2 00 TALK
R6 kg  Pege
R7, R8,
RS, R10 6809 (4 off)

R1 to R5 must be of the 0-6W metal film
type having 1% tolerance. All other resis-
tors may be of the 5% 0-5W carbon film
type.

Semiconductors

D1 3mm red l.e.d.

D2 3mm orange l.e.d.

D3 3mm yellow l.e.d.

D4 3mm green |.e.d.

IC1 REF50Z 5V reference

voltage

IC2 LM324N quad op.amp
Miscellaneous

FS1 20mm chassis mounting

fuseholder, with 500mA
20mm quickblow fuse.
Printed circuit board available from the
EPE PCB Service, code 234; logic probe
box (with probe), size 130mm x 34mm x
30mm approx; 14-pin i.c. socket; stranded
connecting wire; extra flexible wire; self-
locking cabile tie; crocodile clip (with black
insulation cover), to suit the application,
12-7mm plastic spacers (2 off); solder,
etc.

Approx. Cost
Guidance Only

£15
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Fig.3. Printed circuit
board copper foil mas-
ter pattern and topside
component layout,
together with the two
“test” leads.

copper track side of the p.c.b. and 30cm of
black extra flexible wire to the OV point on
the topside (this will be the flying lead).

Finally, insert IC2, taking care over its
orientation, into its stocket. This is a bipo-
lar device and requires no special handling
precautions.

BOXING UP

The p.c.b. may now be prepared for
mounting on the removable side panel of
the specified box. Note that this is done

Y

with the copper track side facing outwards
— see photographs.

Check the position of the p.c.b. and, by
careful measurement, mark the mounting
and l.e.d. holes on the panel. Drill all these
holes.

In the prototype, those for the l.e.d.s were
made slightly smaller in diameter than that
of the l.e.d.s themselves. This is because
they did not actually protrude through the
holes and this was thought to give a better
appearance to the finished unit.

Layout of components on the completed circuit board. The method of mounting the
p.c.b. on the removable panel and positioning of the fuseholder is shown below.
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Having finalised the positioning of the
p.c.b., the next task is to establish the posi-
tion of the fuseholder in the case. This is
mounted on the box base and a small hole
should be marked and drilled to take the
holder fixing bolt.

Now attach the p.c.b on the removable
panel, using small nuts and bolts with spac-
ers between to allow the le.d.s to take up
their correct positions. The spacers are
trimmed to the required length by cutting
them to size with a small hacksaw. Secure
the fuseholder in position and solder the +V
wire leading from the p.c.b. to one end of it.

PROBING QUESTION

Prepare the probe which is supplied with
the specified box. This needs care and
patience. Cut off a Scm piece of stranded
wire and strip a small section (about 2mm)
of insulation from the end. Solder “tin” the
bared wires and insert them into the hole in
the probe.

Now “feed” solder into it until it is
almost level with the rim of the hole - it
must not bulge above it. It is very easy to
make a poor joint which parts easily -
check carefully.

When satisfied, push the larger plastic
bush over the probe. Pass the wire through
the smaller bush and engage it with the
larger one. This leaves a recess which will
be gripped in the larger of the two holes in
the ends of the case when this is assembled.

If the recess is too wide, the soldered
joint is probably too thick. Solder the end
of the wire to the free terminal of the fuse-
holder. Check the position of the flying
lead in the other recess and, leaving a little
slack, place a tight cable tie around it to
provide strain relief.

Assemble the case using the plastic
bushes and screws provided with it. Make
sure the probe and flying lead are correctly
located in the holes and check that the fly-
ing lead cannot be pulled free by any rea-
sonable amount of force.

Make a label to cover the rectangular
opening in the face of the front panel of the
box. Fit a crocodile clip appropriate to the
size of battery to be tested to the end of the
flying lead.

TESTING

Testing is not absolutely necessary. You
could use a “proof is in the pudding”
approach. However, some kind of basic
check is probably a good idea and if you
have a digital voltmeter, you could confirm
the operating points. In the prototype unit,
these were all within 0-05V (50mV) of the
nominal values.

Always take care to connect the circuit
with the correct polarity. In two tests on the
prototype, incorrect polarity resulted in the
fuse blowing but everything else survived.

However, this MUST NOT be relied on
and damage could occur. The value of the
fuse is higher than is strictly necessary
because the very low values have a signifi-
cant resistance which would result in an
unacceptable voltage drop.

If you are using the instrument to check
the state of charge of a small battery, it will
be convenient to use a direct method of
testing. Begin with a fully-charged battery
and run it down using the piece of equip-
ment with which it will be used or a small
bulb of comparable power rating.

Completed “checker” with the removable side panel, holding the p.c.b., slotted

into position ready for closing-up the box.

Aim to discharge to the low point over a
period of 10 to 15 hours — do not try to
hurry the job by applying a large load. For
example, if the capacity of the battery is
7Ah, it will discharge to the end point if
500mA was drawn for about 14 hours.

“This could be obtained using a SW or
6W car-type bulb. In practice, the capacity
may be considerably less than the nominal
value depending on the amount of service
the battery has given and how carefully it
has been used.

TAKING THE LOAD

Connect the load (bulb) for 15 minutes,
disconnect it and allow the battery to rest
for about 15 minutes. Connect the Tester
and note that all l.e.d.s come on.

Connect the load again and continue dis-
charging for set intervals (say, 30 minutes),
allowing a 15-minute rest in each case
before making the check. Keep track of the
total elapsed discharge time.

You should find that the green, yellow
and orange led.s go off at reasonably-
spaced intervals. Do not wait until the red
l.e.d. goes off — you could damage the bat-
tery. If it happens by accident, re-charge
promptly.

If you are using the unit to test a car bat-
tery, it would not be advisable to run it
down in the way described above because
the car is likely not to start afterwards!
Either the operating points will need to be
taken on trust or you could test the unit
with a bench power supply having a con-
tinuously-variable output voltage. Again, a
digital voltmeter would determine the
operating points accurately.

A BIT CRANKY

As stated previously, the red l.e.d. will
normally remain on during the test unless
the battery is seriously discharged (below a
terminal voltage of 9-8V). You could regard
this as corresponding to the minimum state

of charge which could be reached by
accident and which would demand imme-
diate re-charging. It also provides the
“Crank Test” (see below) which is only
applicable to car batteries.

A lead-acid battery has such a low intemnal
resistance, that any normal load placed on it
will result in only a small voltage drop (very
small indeed with a physically large battery
such as a car battery). Thus, virtually the full
available voltage will appear across it.

However, when the battery is subjected
to a very heavy load, even this small inter-
nal resistance will result in a significant
voltage drop and this is subtracted from the
supply to give the “terminal voltage™. In
this case, it does not mean that the battery
is necessarily low on charge.

In a car, the heaviest load is imposed by
the starter motor while turning the engine
(“cranking”). The voltage may then fall to
some 10V.

With a battery nearing the end of its ser-
vice life, the internal resistance tends to rise
and the voltage will fall still further.
Eventually, it will reach the point where the
starter motor fails to turn quickly enough to
start the engine. It may not even turn at all.

To perform a crank test, first ensure that
the battery is in a good state of charge. It
will be helpful if you can prevent the car
from starting (consult the workshop manu-
al to make sure this is safe/possible). The
tester is then applied to the battery while an
assistant operates the starter. Take great
care to avoid hot or moving parts!

The red l.e.d. should remain on
(although it may flicker a little). If it goes
off immediately or very quickly afterwards,
the battery should be renewed. ’

Do not run the test for more than a few
seconds since the battery will run down
rapidly and may not start the car next
time. There could also be problems with
the engine flooding making it more diffi-
cult to start. O
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THE frequencies that are being used in
today’s radio and electronics circuits
are always increasing. It was not many
years ago that anything above a few hun-
dred megahertz was considered very high,
and special techniques were required. A
number of developments since then have
enabled frequencies at u.h.f. and higher to
be used far more easily, and at much less
expense. One of the drivers for this has
been the phenomenal growth in the cellular
telephone business. However, this is not
the only growth area. There are many new
wireless applications being introduced,
many of which we do not see directly in
everyday life, yet despite this we still reap
the benefits of them.

The success of radio and wireless prod-
ucts means that the lower frequencies in
the radio spectrum are becoming very con-
gested. This has resulted in higher frequen-
cies having to be employed. One very good
example of this are the cellular telephone
systems that operate at frequencies around
1800MHz instead of around 900MHz
when the first systems in the UK were
positioned.

Thick and Thin

To be able to manufacture equipment
cheaply that would operate at these fre-
quencies has forced the development of a
number of new techniques. The level of
integration that can be achieved in a cellu-
lar phone these days is considerably greater
than was possible even a few years ago.

The frequencies that can be handled by
i.c.s has also risen. However, with frequen-
cies in some services rising even higher
new techniques are required now more
than ever. This requires further improve-
ments to be made. Often circuits built on
what are termed thick and thin films are
needed. Both of these techniques have
been around for many years and involve
the printing of circuits onto low loss
substrates.

In terms of performance, thin film tech-
nology has been the preferred choice for
many r.f. applications because of its supe-
rior performance. These designs are usual-
ly generated using sputtering and etching
techniques on alumina substrates. In con-
trast, thick film technology has the advan-
tage that it is substantially less demanding
on both equipment and the environment
than thin film and it is therefore much
cheaper. As a result there has been a need
to develop new techniques to improve the
performance of thick film technologies.

Great care must be taken with these cir-
cuits if the required performance is to be
realised. To accommodate the high fre-
quencies being used, signal paths must be
very carefully designed otherwise

New Technology

New processes provide improved performance
for thick film circuits, reports lan Poole.

performance will be degraded. Not only
must the circuit itself be correct, but also
many aspects like the materials used, the
conductor size and material and many
other associated conditions. If these are not
optimised correctly then the signal will
suffer from noise, crosstalk, attenuation.
propagation delays and other problems.

Requirements

To enable the circuits to perform to their
requirements, there are a number of condi-
tions that need to be fulfilled. The connec-
tions between points on the circuit require
a high conductivity, their thickness and
width need to be controlled carefully as
they determine the characteristics of the
way the signal travels. Also the substrate
must have a very low loss.

To enable the correct characteristics to
be achieved, ultra-fine lines are required.
This, combined with the other require-
ments is often difficult to achieve. The
ultra-fine lines, combined with the low lev-
els of resistive loss means that extremely
high levels of conductivity are required.

To meet these requirements, researchers
at the multinational company DuPont have
developed a high density thick film gold
conductor process. The tracks that this can
create provide fow losses at tfrequencies up
to 20GHz whilst being capable of being
etched to thicknesses of less than 20um
(micrometres). :

The new material for this process is des-
ignated QG 150, and it is compatible with a
wide range of substrates and thick film
dielectrics. The new material is based on
gold. In itself the use of gold is not new.
The metal is used in a number of areas.
including on connectors and within i.c.s
themselves. It offers very high levels of
conductivity, and is very stable chemically.
This makes it an ideal metal for use in
electronics and as a result it is widely used
despite its cost.

Gold is also used in thin film technology
where it is also capable of producing very
fine conductors, but the lower cost of thick
film technology is attractive to manufac-
turers who are now coming under increas-
ing pressures to improve performance,
reduce prices and remain competitive.

There are three key areas that were
addressed to enable the new process to
succeed with thick films. The metal that
was used had to be in a suitable powdered
form. An organic binder was needed to
keep the powder in place, and finally an
organic material was needed to carry the
material during the process.

The gold powder required new develop-
ment work. It is a new form of powder for
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which the size and composition has been
carefully chosen to give the required prop-
erties during the process, and afterwards in
use. The actual grains are extremely small,
being only fractions of a micron in diame-
ter. With micro-grains of this size it is pos-
sible to achieve the required line size,
thickness, and etching characteristics.

A material was required to bind the
micro-grains together in the process.
Experiments were undertaken to ensure it
had the correct properties, enabling the
required bond strength so that the wire
adhered to the substrate whilst still provid-
ing the correct pre- and post etching
capabilities.

The third and final constituent was the
carrier. This was an organic material and it
had to provide the right viscosity for
enabling the gold micro-grains and the
organic binder to pass through the process-
ing correctly. All three constituents needed
to be optimised separately and together to
produce the correct result.

Results

Naturally in proving the technique many
tests have been performed. It has been
shown that losses for the new process are
consistently lower over frequencies up to
about 10GHz than a comparable thin film
process. Above this the results are reason-
ably dimilar. However, as thick film tech-
nology is preferred because of the reduced
costs, it means that the new technique is
likely to be very successful.

In another demonstration of the success
of the product a company named Micro-
Precision Technologies of Salem New
Hampshire USA developed a single sub-
strate surface mount attenuator and phase
shifter based on thick film technology for
use in cellular radio systems.

Using the DuPont’s QG150 on an alumi-
na substrate along with other materials to
enable the specialised surface mount i.c.s
to be placed down onto the substrate and to
enable soldering with the through holes
required for interconnectivity.

It was found that the new design showed
significant improvements over earlier ver-
sions manufactured using thin films, and in
addition to this the manufacturing costs
were significantly reduced.

With the use of higher frequencies
increasing, along with increased require-
ments arising from the high levels of com-
plexity and performance required, new
processes like the DuPont QG150 will be
in much greater demand. As many more
wireless applications are being introduced
into the home, the cost constraints are also
becoming much tighter. Any processes giv-
ing improvements in these areas are likely
to be taken up very quickly.
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QUICKRO

THE QUICKROUTE

Simulation Circuit Capture
PCB Autorouting CADCAM

Imagine an electronics design system that lets vou draw
schematics onto the screen and then simulate them at the
touch of a button. Now imagine pressing another button
and seeing the schematic replaced with a PCB rats-nest
Pressing another button starts the autorouter, and finally
you can click on File then Save As to create a complete
set of CADCAM files.

Too easy? We hope so. Quickroute has always been
designed first and foremost to be easy to use. That's why
simulation, circuit capture. PCB autorouting and
CADCAM support are all integrated into one package.
So that you only have to learn one package

But it doesn’t end there. We have included a wide range
of features in Quickroute to help vou work etfectively
For example our Gerber import facility lets vou check
your CADCAM files before sending them to vour
manufacturer.

We have also introduced a major new PLUGIN module
called the SymbolWizard that actually creates custom
symbol designs for you. Simply select a template, specify
pad and spacing properties and SymbolWizard creates
the schematic and PCB symbols for vou!

If you would like to find out more about Quickroute.

why not call us on FREEphone 0800 731 28 24. or visi
our web site on www.quickroute.co.uk. Prices start at
under £100 including UK P&P and VAT for a complete
system.

"modern, powerful
and easy to use"

Llektor Hectronics 97

FREEphone

0800 731 28 24

Int +44 161 476 0202 Fax 0161 476 0505
Web www.quickroute.co.uk TE p

30 DAY MONEY BACK GUARANTEE
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PROTEUS

including  \Ew SIMULATO

SPICE 3F5

Simulation

® Berkeley SPICE3F5 analogue simulation kemel.

® True mixed mode simulation

® New analysis types include multi-plot sweeps. transfer
curves, distortion and impedance plots

® Active Components: Switches, Pots etc.

® Over 1000 new library parts with SPICE models.

® Greater ease of use

“a constant

~high level
of capab"lty throughout”

EWW CAD Review Round Up September 1998

Schematic Capture

® Produces attractive schematics like in the magazines.
® Netlist, Parts List & ERC reports.

® Hierarchical Design.

® Full support for buses including bus pins.

® Extensive component/model libraries.

® Advanced Property Management.

® Seamless integration with simulation and PCB design.

PCB Design

® Automatic Component Placement.
® Rip-Up & Retry Autorouter with tidy pass.
® Pinswap/Gateswap Optimizer & Back-Annotation.

“the @ 32 bit high resolution database.
® Full DRC and Connectivity Checking.
BEST all-round ® Shape based gridless power planes.

PROGRAM?”  © Gerber and DXF import capability.

EWW CAD Review Round Up September 1998 I m in § levels - mmmbﬂm m

mmmmmamm

—
Write, phone or fax for your free demo disk, or ask about our full evaluation kit.

Tel: 01756 753440. Fax: 01756 752857.  EMAIL: info@Mabcenter.co.uk
G C e‘ l E| \ 53-55 Main St, Grassington. BD23 5AA. www: http://www.labcenter.co.uk

= Fully interactive demo versions available for downioad f 0 Site
E |l e ¢ct r o n i ¢ s Call for educational multi-user and dealer pricing - new dealers always ‘wanted
Prices exclude VAT and delivery All manufacturer's trademarks acknowledged




A roundup of the latest Everyday
News from the world of

INTERNET TV SHOWDOWN

Getting access to the Internet is becoming increasingly easy.

BRmsu TV viewers will soon be spoilt
for choice if they want to go on-line
without struggling to use a PC. Although
Internet TV has been tried in the US, con-
sumer uptake has been less than expected.
Prompted by a unique marketing strategy
from Rupert Murdoch. the major service
providers are now lining up for a show-
down in the UK.

WebTV set-top boxes, which connect
between a phone line and TV to display
Internet images, first went on sale in the
US in 1996. A year later Microsoft bought
the company, and re-launched as WebTV
Plus. Boxes from Philips, Sony and
Mitsubishi cost $200 and have built-in
Browser software. Because WebTV gives
open access to the Internet, and Web sites
are intended for display on a PC monitor,
proprietary circuitry tries to modify the
image so that it looks acceptable on a
lower resolution TV screen.

Microsoft predicted that it would have
one million subscribers by the end of 1998,
but achieved less than 700,000. Now the
company has tied up with the BBC,
NatWest bank and the Carlton and
Granada TV groups to experiment with
100 homes in London and Liverpool. The
BBC adds flag signals to some digital TV
programmes, which put icons on the
screen of a receiver made by Pace. The
viewer uses a remote control to click on
the icon. The box then goes on line and
searches the Internet for extra information.
NatWest says the system could be used for
“buying a house and going on holiday"".

NatWest's rival Midland is a partner in
the Open service which British Interactive
Broadcasting are due to trial in readiness
for a full-scale launch in the autumn. The
other partners in BIB are Rupert
Murdoch’s Sky, BT and Matsushita
(Panasonic). They give a subsidy of over
£150 to anyone who buys a Digibox and
dish to receive Sky's digital satellite ser-
vice, and agrees to connect to a phone line
for at least a year.

The Digibox contains a 28.8K modem
and all the circuitry needed to access an
on-line service. So when BIB launches
Open service it will already have a captive
market.

Walled Garden

Until recently BIB planned to provide
Open users with a “walled garden” of vetted
safe sites, like the CampusWorld service
which BT provides for PC users in educa-
tional establishments. BIB also intended to
reformat the vetted sites, enlarging text
fonts, for clearer display on TV.

BIB has now taken the surprise decision
to bar all access to the Internet. Explains
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Barry Fox reports.

BIB’s Chief Engineer Alec Livingstone
“There is just too much work involved in
monitoring and reformatting thousands of
sites”’. BIB's market research also showed
that talk of Web Browsers and the Internet
scares off customers who just want to
watch TV.

BIB will work with an existing Internet
provider (believed to be BT) which will
give each subscriber an E-mail address.
Incoming messages will be flagged on the
TV screen. The viewer can then reply by
using an infrared keyboard or a remote
control which sends pre-packaged replies,
like “Yes™ or “No™.

Two transponders on the Astra satellite
continually deliver a 68 Megabit/second
stream of data and video, such as a

multimedia shopping catalogue, direct to
the home dish. The receiver dials out when
it needs to exchange data, such as encrypt-
ed credit card details. Woolworths has
already signed up to provide a service.

BIB says it can re-jig Open for use on
other TV services, such as Sky's terrestrial
rival OnDigital.

NTL is offering a third option, after buy-
ing the commercially unsuccessful
NetChannel service last year and re-vamp-
ing it as TV-Internet. After trials with NTL's
staff and friends, the service is now being
advertised in the Newcastle area. TV-
Internet offers full E-mail and Internet
access, except for barred pornography sites.

Hedging bets, Microsoft has bought a
five per cent stake in NTL.

CLAMP IT!

THERE are some things that even solder cannot secure in the electronics
workshop — from time to time, adhesives of various types have to be used. So
what better way to ensure the surfaces stay together while the adhesive hard-
ens than to use a mini-vice, such as the Quick-Grip & Spreader from Minicraft.

The new clamp is a top quality tool made from the finest materials. It incor-
porates a,pumping action that adjusts the clamping area and can also be used
in reverse to spread pressure so you have complete control at all times. The bar
which the pumping action runs on is made from hardened chrome steel, and
the detachable pads are made from a special soft material that will not scratch
or mark delicate surfaces.

The pads measure 112mm and the spreader capacity is around 207mm. At a
price of only £9.99, the clamp seems ideal for anyone in the model making,
hobby and electronics fields.

For more information, contact Minicraft, Dept. EPE, 1 & 2 Enterprise City,
Meadowfield Avenue, Spennymoor, Co. Durham DL16 6JF. Tel: 01388 420535.
Fax: 01388 817182.
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530347. Fax: 01423 524645.

FASTER CHARGING

AN INNOVATIVE new battery charger which reduces the charging time of 9V
block PP3 batteries from 14 hours to just two has been launched by leading
European power supply specialists, Friwo.

Using a microcontroller, the Speedy 9V automatically switches between three
charging modes to maximise the life of the battery, whilst maintaining high per-
formance and durability. Once the battery has received its full charge in fast-
charge mode, the charger switches to trickle-mode to maintain peak efficiency.
The third mode enables deeply discharged batteries to be recharged, switch-
ing to fast-charge mode once the battery has been reactivated.

For more information, contact Haredata Standard Products Ltd., Dept. EPE,
Hyde House, Victoria Avenue, Harrogate, N. Yorks HG1 1DX. Tel: 01423

GREENWELD
ON HOLD

WE are sorry to report that Greenweld
Electronics have ceased to trade at the pre-
sent time. They have voluntarily appointed
a liquidator who is currently trying to sell
the stock, database and trading name (see
the advert on page 476).

If you have sent orders recently, they
will not be fulfilled but cheques etc. will
not be cashed, or credit cards charged. We
may be able to report more information
next month.

MAPLIN
WITHDRAWS

MAPLIN Electronics, in a regrettable ratio-
nalisation of their product suppliers, have
decided to delete from their UK stores the
following products supplied by Wimbome
Publishing: EPE, Modern Electronics
Manual, Electronics Service Manual and
UCANDO Videos. You can, of course,
obtain all these products direct from us,
and the videos continue to be available
from Farnell Components Ltd.

Note that Maplin South Africa are not
affected by the decision made by the UK
HQ of Maplin Electronics, and they con-
tinue to supply our products.

If you previously purchased your copies
of EPE from a Maplin store in the UK,
please now place an order with your local
newsagent or take out a subscription (you
save 44p an issue with a subscription - UK
prices — see page 483).
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Alan Douglas
1899-1999

IT IS with sadness that we received the
news that Alan Douglas has died, just short
of his 100th birthday. Alan was strongly
associated with the Electronic Organ
Constructors Society for many decades,
and was its President over a period of 19
years.

Older readers may well recall Alan’s
Electronic Organ published in Practical
Electronics in about 1969 or 1970 — it was
a very significant design for its era.

A brief biography of Alan’s life is
included in the memorial booklet pro-
duced by the EOCS. For more informa-
tion, contact Trevor Hawkins, Hon. Sec.
EOCS, 23 Blenhein Road, St Albans,
Herts AL1 4NS.

Herbert Howard

WE regret to have to record the passing of
Herbert Howard, who died on May 13th
after a_short illness, borne with great
courage and dignity. Many readers knew
Herbert through the British Amateur
Electronics Club.

Herbert had been an electronics hobbyist
for seventy years, a member of the BAEC
for twenty years and its chairman since
1990. Always willing to help anyone, he
championed the interests of hobbyists
through his unstinting work with the club.

Our sympathies go to his family and
many friends, he will be sadly missed.

RECYCLED
PRINTER
CARTRIDGES

ALAN, our On-Line Editor, has filed this
interesting item:

Whilst many consumers resort to the
messy job of refilling spent inkjet and
laser printer cartridges, commercial and
educational users often discard empties
that contain perfectly good components
which they would gladly recycle if only
a convenient scheme existed. The empty
cartridges merely go to landfill waste,
where some types could take up to
80,000 years to biodegrade, it is
claimed.

The British Institute for Brain Injured
Children (BIBIC) now participates in a
collection and recycling scheme which
enables many popular brands of empty
inkjet and toner cartridges to be recycled.
The Somerset-based charity helps in the
rehabilitation of brain-injured children
and relies totally on voluntary donations
for its work. It receives a payment for
each suitable cartridge collected. *“Last
year BIBIC raised enough funds from its
‘toner donor’ scheme to fully support
twelve youngsters for a whole year",
explained Erica Wheeler of BIBIC's
External Affairs.

Every toner or inkjet cartridge on their
approved list is welcomed. which includes
many HP, Lexmark, Canon, Apple and
Epson types. BIBIC arranges free collec-
tion of laser cartridges or provides a
Freepost label for inkjets. The system’s
viability is only maximised when ten or
more laser cartridges become available for
collection, otherwise a Freepost address
can be used to send up to four laser car-
tridges per parcel. Up to six inkjet car-
tridges can also be returned in special
pouches supplied by BIBIC, but they
stress that only approved types of cartridge
can be used.

To find out how to support BIBIC's
work in treating brain-injured children - as
well as helping the environment — contact
Erica Wheeler on 01278 684060 or E-mail
info@bibic.org.uk. Now you can recycle
those empties with a clear conscience.

BT NETS SEGA

BRITISH Telecom has announced that it
has been chosen by Sega to provide a pan-
European subscription-free access service
for users of Saga Dreamcast. The
Dreamcast games console, to be launched
later this year, will provide users with
Internet access through their TVs on a pay-
as-you-go basis via BT's network of
European partners. This is the first time that
subscription-free Internet access has been
made available across Europe in this way.

Dreamcast will include a 33.6K modem
and a browser. In addition to Internet
access, it will enable users to access E-
mail, chat and on-line gaming services.
Future plans include the offer of on-line
shopping facilities. It is expected to retail
at around £199.

For-more information, contact your local
Sega retailer.
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ADVANCED
TECHNICAL
SERVICES

Are you electronically switched on?
Do you know what makes things tick?

Answer Yes to the above and ATS could be looking
for you!
Interested? Read On!

Advanced Technical Services Ltd, the premier UK electronic repair
specialist, is seeking new engineers due to increased demand for company
services.

We are looking for General Electronics Repair Bench Engineers with good
general electronics knowledge and experience of repairs to component level

for all fields of the electronics industry for both digital and analogue
equipment.

Practical experience rather than qualifications is the key factor in achieving
success, and age is therefore no barrier.

Where are we located? We are looking for Engineers for branches in
Birmingham, Warrington, Stevenage, Bridgend, Sunderland and
Glasgow.

ATS offers a first class, friendly working environment; five weeks paid holiday
and other fringe benefits.

Want to join the winning ATS team? Either send a CV to:

Mr B. W. Stewart
Advanced Technical Services Ltd.
Unit 14 Maple Business Park
Walter Street
Birmingham B7 5ET

Or telephone Jo Bourne on 0121 326 6306 for an application form
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Regular Clinic —

CIRCUIT
SURGERY

ALAN WINSTANLEY ——

and IAN BELL

Our team of Surgeons tackles a further range of readers’ queries, sent in by post
or E-mail. We look at thyristor basics, re-visit the topic of mains earthing, check out
capacitor fundamentals, and more besides in our monthly help-desk round-up.

LET us sift through this month's post-
box, starting with this query conceming
the use of thyristors:

Gate Post

How can you calculate the required
pulse and duty cycle width for triggering
the gate of an SCR or triac? Satish Kumar
(by E-mail).

An SCR (silicon controlled rectifier) or
thyristor is a four-layer papn device (p and
n type semiconductor) as shown in Fig.la.
Compare this with a bipolar junction tran-
sistor (b.j.t.) which is three-layer — either
pnp or npn.

The thyristor can be thought of as two
overlapping transistors — the np of a pnp
transistor overlapping the np of an npn
type, as indicated by the dotted boxed in
Fig.la. This leads to the transistor equiva-
lent circuit in Fig.1b.

The circuit symbol of a thyristor is
shown in Fig.lc. It is based upon that of a
rectifier, which is a unidirectional device,
meaning that current will only flow one
way. The symbol for a triac is shown in
Fig.1d.

The illustration in Fig.2 shows a basic
thyristor circuit. Assume the thyristor,
CSRI1, is not conducting (no anode-cath-
ode current), and also that no gate current
is flowing. When the control unit produces
a trigger pulse, a small gate current causes
a much larger anode-cathode current to
flow.

However, unlike a transistor which turmns
off again if the base or gate current is
removed, the thyristor’s anode-cathode
current continues to flow. It will only stop
when the load supply voltage is removed
or if the anode-cathode current drops
below a certain minimum level. Thus the
trigger current causes the thyristor to latch
on.

We can understand this behaviour by
looking at the equivalent circuit of the
thyristor in Fig.1b. The “trigger" gate cur-
rent turns on transistor TR1. The collector
current of TR1 provides a base current for
TR2, tumning it on too. In a similar manner
the collector current of TR2 provides more
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base current for TR1 turning it on even
more. This is a positive feedback effect
that quickly ensures that both transistors
are on.

Once this condition has been triggered
by the gate it is self-sustaining, so gate cur-
rent is no longer needed. The thyristor can
only be tumed off by reducing its anode-
cathode current below some critical point,
known as the holding current.

The voltage across a thyristor when it is
ON typically has a minimum value of
around 1V, but may be higher (2V to 3V)
for high current devices; the ON current can
be very high (tens of amps in high power
devices). The OFF current is very small —a
leakage current. The maximum OFF volt-
age (supply voltage) can be very high —
hundreds of volts in high power devices.

Consultation

To answer your question specifically, we
have to consult the data sheet for the
device we want to use. There are a large
number of thyristors to choose from, but
we will use the BT149B as an example.

This is a general-purpose low power
device from Philips, intended to be inter-
faced directly to logic i.c.s and other low
power trigger circuits. The BT149B can
handle OFF voltages of about 200V and
average ON currents of about 0-5A.

We need to consult the switching infor-
mation — turn-on and turn-off times. For
the BT149B, the turn-on time is typically
2us and the tum-off time is typically
100us. The trigger pulse must be long
enough to allow the device to tum on (2us
in this case).

The duty cycle depends on when we
expect the device to turn off — the trigger
should have been removed by this time or
the device will re-trigger. On this basis the
shortest cycle possible would be 102us
(2us on, plus 100us off), but this assumes
the thyristor is switched off at the same
time the trigger is removed, which is not
usually the case.
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Fig.1. (a) Four layer pnpn construction
of a thyristor (SCR), (b) equivalent
circuit, (c) circuit symbol for an SCR
and (d) for a triac.

Fig.2. (a) Basic thyristor circuit.
Thyristor CSR1 remains in conduction
once a suitable triggering signal has
been received. (b) The addition of exter-
nal RC “snubbers” helps avoid false
triggering.
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Usually the trigger is a short pulse that is
long enough to guarantee triggering and
the time between pulses is determined by
the control circuitry that generates the
trigger, which of course depends on the
application.

Note that thyristor switching times are
different for different devices — compare
the 2N5064 from Motorola (also rated at
about 200V, 0-5A) for which turn-on takes
about 3us and turn-off 3Qus.

The gate current is, unfortunately, not the
only way to turn on a thyristor. A suffi-
ciently fast rising anode-cathode voltage
can also trigger the device, due to the
capacitances inherent in the thyristor’s
structure. To prevent this, RC “snubber”
circuits can be used to reduce the rise-time
of voltages across the thryristor, as shown
in Fig. 2b and similar treatment may be
made on the gate terminal in some cases.

Incidentally, unwanted (or parasitic)
thyristor structures can occur in CMOS
chips. Integrated circuit fabricators and
chips designers take care to make sure that
these unwanted thyristors cannot switch
on, because if they do they “crow-bar” or
short-circuit the power supply with disas-
trous consequences. The problem is known
as latchup.

Triac

By placing two thyristors “back-to-
back™ (in inverse parallel), a triac is
formed, which is suitable for use with a.c.
control circuits (a.c. load control, sound-
to-light systems, etc.) because current can
flow through it in either direction between
the two terminals (Main Terminals 1 and
2). Similar arguments would apply to the
switching times of the trigger pulse - it
helps to consult the data sheet for details.
Note that a trigger pulse has to be pro-
vided for each phase of the waveform.

Look out also for a diac - a bi-direction-
al diode with special characteristics, which
may be used for triggering triacs into con-
duction. IMB.

Stripboard and High

Voltages

Stripboard prototyping board, of which
Veroboard is the best-loved brand, is the
ideal medium for developing simple dis-
crete circuits. Although many prefer to
develop printed circuit boards using a
CAD system, there is still much to be said
for the convenience and adaptability of
good old stripboard, especially if the cir-
cuit has not been finalised.

Provided the circuit is not too complex,
stripboard makes it easy to add compo-
nents or make other changes during the
development process. It’s also ideal for
beginners and is perfectly adequate for
constructing many projects in their final
form, and has been for thirty years or so.

It does raise questions of safety, though,
when used with mains voltages:

I sometimes use stripboard for projects
rather than spending time making printed
circuit boards. These can involve 230V a.c.
mains voltages. Can anyone provide
details of the maximum load capacity of
copper strips? (Posted by Murray
Cameron in the EPE web site Chat Zone.)

Stripboard is now made by several man-
ufacturers of which Vero is the most

famous, but it also comes from Far
Eastern sources. This means there is no
across-the-board (sorry) standard specifi-
cation. However for typical 0-1in. matrix
stripboard, assume a maximum current of
no more than roughly SA. The breakdown
voltage between strips is said to be about
800V peak, absolute maximum.

You can use stripboard with mains volt-
ages provided the following precautions
are used:

1. Ensure all stand-off pillars are non-

conductive types with no possibility of
a chassis or mounting screw being in
contact with the mains voltage. Use
fully insulated nylon mounting
hardware.

2. If a break needs to be made in mains-
carrying copper strips, make at least
three continuous breaks adjacent to
each other to completely remove all
copper from that section of the board
and fully isolate the mains strip.

3. Mains-carrying strips can be rein-
forced by soldering a length of tinned
copper wire along the strip.

4.1t is best to use p.c.b. screw-terminal
blocks to make a safe mains-voltage
“flying lead”™ connection.

It is preferable to use a quality branded
product for circuitry involving mains cur-
rents. It is probably far safer to keep any
heavy mains currents off the board, and
use suitably rated fully insulated hook-up
wire instead. ARW.

Live Supplies

It’s back to the topic of Live, Neutral and
Earth. What do these designations actually
mean?

There are three parts to an a.c. socket
labelled ““hot” or Live, Neutral and
Ground. I'm trying to make sense of what
these mean. Can someone provide a good
explanation of the concept of ““Ground"?
asks HMB via the Internet.

The meaning of “Ground” depends on
its context. In an electronic circuit
“ground” nearly always means “0V" and
anything “‘grounded” is connected to OV.

Elsewhere in the circuit diagram (say in
the power supply section) the OV rail will
be shown as connecting to “ground”, in
the same way that the negative pole of a
car battery may be depicted as connected
to the ‘“chassis.” It saves cluttering up
wiring diagrams with lots of lines. In a cir-
cuit, a ground symbol usually just means
that everything with the ground symbol is
connected together.

This does not usually mean that the OV
rail is directly connect-

Regarding why the mains supply is
labelled the way it is, Fig. 3 shows a typi-
cal mains supply which would be fed to a
domestic installation by an underground
cable. At the “power supply’’ end (e.g. the
transformer/sub-station), the neutral is
firmly connected to the earth. This is
“grounding™ in the electrical sense of the
word, and it implies that the neutral and
earth wires are linked. In the USA, the
neutral is the grounded conductor whilst
the earth wire is the grounding wire: live is
the ungrounded wire.

The live wire alternates between +325V
peak and —325V peak. A quick calculation
of 32572 gives a value of 230V r.m.s. (the
“official” UK mains value). Because of the
way in which three-phase electricity is
generated, the neutral point has no voltage
and the live wire is the one which carries a
potential. Appliances are therefore con-
nected between live and neutral at the
domestic installation.

Hot Line

The term “hot™ is American slang for
“live”. If you, as a human being, were to
touch a live wire, then assuming that you
are in contact with the ground, a potential-
ly lethal current would flow from the “hot™
or live, through your body and to earth.
This is because the earth is connected to
the neutral as shown in Fig.3 and so the
“escaping’’ current will seek to complete a
circuit back to the neutral point through the
earth.

If an RCD (Residual Current Device) —
also known as an ELCB (Earth Leakage
Circuit Breaker) or GFCI in the USA
(Ground Fault Circuit Interrupter) - is
installed then the current flowing to earth
will be detected, and a high-speed trip
switch will operate to hopefully prevent
injury. Without the benefit of such a device,
a fatal shock may be received.

The purpose of the ground/earth connec-
tion is te provide a very easy path for leak-
ing current to “escape’’ through. If an insu-
lation fault arises and a live wire happens
to touch exposed metal work, then instead
of the user receiving a shock when he
touches it, a large current will flow straight
to ground and either melt a fuse or trip an
RCD.

(The LMI851 is a National Semi-
conductor chip which forms the heart of a
GFCl, should advanced readers care to con-
sider making their own, perhaps for incor-
poration into a mains-powered project.)

Regular readers may recall that the sub-
ject of mains earthing came up approxi-
mately 18 months ago (see June and Oct.
'97 Circuit Surgery), and at the time my

ed to physical earth
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230V LIVE
O

/1 : :-325V

v UNDERGROUND

CABLE

'

O LIVE

-3 AC.
the OV rail may some- NEUTRAL
o

times be connected to

the ground as well. The
term “ground” as used

EAmn_l_ _-L

in the USA is synony- N———
mous with “earth” in :;%ggﬁ%;“gg
the UK and Europe. In TRANSFORMER)

T0
=0 NEUTRAL } APPLIANCES

\ / _L -O EARTH

*PROTECTIVE -
EARTH'
~
DOMESTIC
INSTALLATION

an electrical installa-
tion, grounding means,
physically connecting
to earth (soil).

Everyday Practical Electronics/ETI, July 1999

Fig.3. How the Live, Neutral and Earth terminals of a domes-
tic installation are connected to the incoming supply. The
“Protective Earth” may not be present in overhead supplies.
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simple one-liner reply provoked as many
questions as it answered. In spite of the
attempts made to check the validity of the
material beforehand, it soon became
obvious that there were many misconcep-
tions surrounding the way in which
electricity was generated and delivered. In
fact many of us know how to use the mains
supply, but a great many more are not
entirely sure where electrical power comes
from to start with.

Next month I intend to set the record
straight with the start of a two-part feature
showing how power is generated and trans-
mitted to the home. The author has spent
many days as a guest of the renowned
international power group National Power
PLC (www.national-power.com) who
generously provided the author with unre-
stricted access to an entire power station
(National Power’s Killingholme “A” gas-
fired plant near Immingham in
Lincolnshire), as well as several National
Power engineers all of whom helped enthu-
siastically with the research.

The entire process from gas pipeline, to
the turbines and generators all the way
through to the provision of the domestic
*230V™ a.c. is described and illustrated in
full. The feature will answer the above
questions and more besides in greater
depth: readers will find it fascinating stuff,
so be sure to read From Pipelines to Pylons
starting in the August 99 issue! ARW.

Currents and Dielectrics

I'm a frequent reader of EPE, and one of
my favourite columns is Circuit Surgery.
It's amazing how much one can learn from
such articles, and fantastic that someone
is ready to read and possibly answer
queries that we newcomers to the world of
electronics might have. (Thanks. The
words “flattery”” and “everywhere’ spring
to mind! We try to answer every query but
we can't always promise a personal reply
unfortunately.)

I've got three basic questions to ask:

1. Everyone knows that a capacitor con-
ducts current briefly, but 1 don’t
understand how current can flow
between two plates if they are sepa-
rated by a dielectric.

2. Can you help with the physical signif-
icance of logic gates? In particular,
AND and OR gates. These are con-
structed with transistors but how is it
that one can say that a particular cir-
cuit is an AND gate.

3. Finally, what is the significance of
“double insulation” ?
Regards to all at EPE! Karl Vassallo
Grant from Malia, via the Net.

There’s quite a lot to go at, so let's
answer your queries in order. First, you are
quite correct — the two capacitor plates are
separated by an insulating layer, called a
dielectric. Catalogues classify their capac-
itors by dielectric, because different types
of dielectric (polyester, polypropylene, sil-
ver mica and so on) are more suited in
some applications than in others.

Let us use the tried and tested hydraulic
analogy; a battery becomes a tankful of
water. Imagine an electrical circuit as being
a sealed system, using water travelling via
the tank and through a hosepipe. Imagine
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also that the capacitor consists of a rubber
diaphragm which is placed in the circuit.
There is “solid™ water in the hosepipe on
both sides of the diaphragm, see Fig. 4.
Water cannot pass through the
diaphragm, but it can “stretch™ it. If we
squeeze the hosepipe to compress the
water, this forces the water up against the
diaphragm which stretches “outwards™.
Because it is a sealed system, the water
on the other side has to go somewhere - so
it’s forced further around the hosepipe by
the movement of the diaphragm.
Although no water passed through the
diaphragm, never the less, water was seen
to move around the circuit for a short time.
A capacitor operates in roughly the same
sense. In the “sealed system™ of an electric
circuit, electrons have to come from some-
where and go somewhere! A flow of elec-
trons constitutes an electrical current.
Adding a charge onto one plate of a capaci-
tor (say, by “sucking™ it from one pole of a

DIAPHRAGM
STRETCHES

WATER
MOVEMENT

RUBBER
DIAPHRAGM

r’ PRESSURE

WATER
TANK

Fig.4. Using the tried and tested
hydraulic analogy where the battery
becomes a tankful of water and a
capacitor the diaphragm. Water,
sealed in a hydraulic “circuit”, causes
the diaphragm to stretch, which dis-
places water in the circuit. It appears
that water has flowed ‘“through” the
diaphragm.

battery) causes a corresponding charge to be
“sucked” from the other plate, and piled
back on to the remaining pole of the battery.

It is a sort of electronics optical illu-
sion, and is the reason why we say that
capacitors can allow a current or signal to
“pass’’ through. What we really mean is
that a charge flows onto the capacitor on
one plate, and a corresponding charge
flows off the other side. Thus a current is
seen to flow, even though there is a
dielectric breaking the circuit. It's not
possible to analyse this in greater detail
without looking at the physics of the
capacitor though.

In Truth

Your second query: I guess you are
referring to the “Truth tables” of basic
logic gates. These summarise how a logic
gate will react with a particular combina-
tion of inputs. For example, an AND gate

output goes logic high when all its inputs
are high; an OR gate goes high when any
of its inputs are high. Other gates such as
NAND, NOR and EXOR have their own
unique truth tables as well.

These were fully described in our series
Teach-In 98 — An Introduction to Digital
Electronics, which was co-written with the
University of Hull. See the November
1997 to September 1998 issues and Back
Issues page for details. Logic gates and
how truth tables work, were explained in
Part Four (February 1998). Truth tables
exist for more complex logic devices and
will be found in manufacturers’ data
sheets, which these days are commonly
available on the world wide web.

Double Insulation

Finally, *“double insulation” merely
implies that extra precautions have been
taken by a manufacturer to fully insulate any
live parts, and to make sure that there is no
possibility of the user coming into contact
with live wires. For reasons explained in the
previous question (Live Supplies), the earth
is used to provide a low-impedance route for
any fault currents to flow. Extra insulation
and the widespread use of plastic mouldings
removes the possibility of any external parts
ever becoming live (e.g. through a live wire
coming adrift), so there is no longer a need
to “earth” the equipment.

Double-insulated units carry a symbol of
two concentric squares (check any mains
adaptor to see) and have a two-core power
cord. Typical examples of double-insulat-
ed equipment include power and garden
tools, consumer video, TV and audio
units, and most kitchen appliances,
However, constructional projects which
are mains-powered almost always have a
compulsory earth wire, which will be con-
nected to the mounting frame of the mains
transformer and elsewhere.

All exposed metal parts including
switches and bezels, metal panels and
mounting screws, which can access the
interior of a mains-powered project,
must be properly connected to earth to
guard against the possibility of them
ever becoming live in the future. This
protects you and other users from electric
shock. ARW.

CIRCUIT THERAPY

Circuit Surgery is your column. If you
have any queries or comments, please
write to: Alan Winstanley, Circuit Surgery,
Wimborne Publishing Ltd., Allen House,
East Borough, Wimborne, Dorset, BH21
1PF, United Kingdom. E-mail
alan@epemag.demon.co.uk. Please indi-
cate if your query is not for
publication. A personal reply
cannot always be guaranteed N

but we will try to publish rep-
resentative Ww
answers in
this column,

ENTER THE CHAT ZONE

The EPE Chat Zone on our web site is
now open as a way for readers to exchange
information, views, hints and tips in virtually
real time.

http:/iwww.epemag.wimborne.co.uk/
rd
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Superstore

that’s always open

The Electromail CD-ROM Catalogue contains more than 100,000 technical products, all available
from stock for same or next day despatch. All you have to do is make your selection from the
CD-ROM and 'phone your order through to our 24 hour orderline - any day of the week.

2 il #
GIH“"]HI 'l Our sister company. RS Components. 1 the U K s largest distributor of electronic. electrical and mechanical
products to technical professionals The Electromail CD-ROM makes this extensive product range available to
- technical hobbyists and small businesses. and there's a comprehensive hibrary of product datasheets already on
OPEN AN i the CD-ROM which contain detarled information on the majority of our product range There are also Technical

Helplines. to answer more specific enquires

Ask for details aboul opening an - relating to your actual intended application
account, which ¢an give you up
to 50 days' interest free credit B Atjust £399. the Electromail CD-ROM gives

by paying by Variable ; you everything at your fingertips, with the

Direct Debit.

service back-up which 1s second to none Electromail, P.0. Box 33, Corby, Northants. NN17 9EL.
HOW TO ORDER Tel: 01536 204555 Fax: 01536 405555 =
Please quote stock number 332-3996 when ordering, and have your E m
credit card information available. :

! New from FED, the FED PIC C Compiler !!
PIC Programmers and development equipment

P ro ra m PIC DEViceS i n Scenix, PIC, & AVR Programmers

g PIC Serial - Handles senally programmed PIC devices in a 40 pin multi-width ZIF
socket. 16C55X, 16C6X, 16C7X, 16C8x, 16F8X, 12C508, 12C509, PIC 14000 etc.
Also In-Circuit programming. Price: £45/kit, £50/built & tested.
PIC introductory — Programs 8 & 18 pin devices : 16C505, 16C55X, 16C61,
16C62X. 16C71, 16C71X, 16C8X, 16F8X, 12C508/9, 12C671/2 etc. £25/kit.
AVR - 1200,2313,4144,8515 1n ZIF. Price : £40/kit £45 built & tested.
Scenix — SX18/SX28 in a 40 pin ZIF. Price : £40/kit £45 built & tested.

Programmers operate on PC serial interface. No hard to handle parallel cable
swapping! Programmers supplied with instructions, + Windows 3.1/95/98/NT
software. Upgrade Programmers free of charge from our web site!

At long last the FED PIC C Compiler !
Supports all PIC 16Cxx, 12Cxx devices AVR, PIC, Scenix — Windows Development

Assembler/Simulator allows development of your AVR, PIC or Scenix projects in
H . one Windows program. Incorporate multipie files, view help file information
Integ rated Compller EnVlron ment directly from code, edit within project, build/track errors directly in source, then
simulate. Simulator has many breakpoint types, follow code in source window, set
breakpoints in source. Run, single step, or step over. Logic Analyser Dispiay!

FU"y interoperates with FED’s Track variable values and trace for display on the Trace Analyser
A Input stimuli includes clocks, direct values and serial data.
PICDE EnV|ronment for Complete Profiler - e:am?:euand tim: frequently :aII:d 7out|nes use the information to
Simlﬂaﬁon and debugglng optimise out bottle necks. PIC Version Simulates up to 50 times faster than MPSIM!

Cost £20.00. Specity PIC/Scenix or AVR version

Ring/Write for details or visit our Web Site: Also PIC BASIC Products — See our web site for

details
http://dspace.dial.pipex.com/robin.abbott/FED
A Forest Electronic Developments Prices are fully inclusive. Add £3.00 for _ T
60 Walkford Road, Christchurch, Dorset, BH23 5QG. P&P and handling 10 each order. 4
E—:“ E-mail - **robin.abboti@dial.pipex.com’’ Cheques/POs payable to Forest Electronic m MasterCard
smmem’ Web Site —**http://dspace.dial.pipex.com/robin.abbot/FED"" Developments, or phone with creditcard | SN

01425-274068 (Voice/Fax) details.
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Starter Project

L.ED.

ROBERT PENFOLD

Freeze the action with the second
of our low-cost, easy-build
practical starter projects.

probably conjures up images of high

power flashing lights at a disco rather
than a scientific instrument. However, the
old style stroboscope still lives on, and
units of this type can produce some fasci-
nating results

As many readers will no doubt be aware,
the scientific purpose of a stroboscope is to
“freeze” moving machinery. The basic idea
is to synchronise the flashing light of the
stroboscope with the machine so that the
light flashes at precisely the same point in
each cycle of the machine.

The flash of light must be much brighter
than the ambient light level so that any
onlookers only see the machine during the
pulses of light. Because they only see the
machine at the same point in each cycle it
seems to be stationary.

In fact, things become more interesting if
the stroboscope and the machine are slightly
out of synchronisation. With the light flash-
ing slightly later in each cycle the machine
appears as though it is operating in slow
motion. A lack of synchronisation in the
opposite direction makes it seem as though
the machine is going slowly in reverse!

By carefully adjusting the flash-rate it is
therefore possible to move to any point in
the operating cycle of the machine, and to
effectively make the machine operate at the
desired speed in either direction. This
makes it possible to closely analyse the
action and see precisely how everything
operates.

BRIGHT L.E.D.S

In order to “freeze™ large pieces of
machinery it is necessary to use a high
power stroboscope. Such a device is not
necessarily very complicated, but it
requires the use of relatively expensive
flash tubes that need high operating volt-
ages. Not a project that is usually consid-
ered suitable for beginners.

However, as the title suggests, the L.E.D.
Stroboscope featured here is based on
ultra-bright l.e.d.s that provide compara-
tively small light levels and is a low-budget
project that is ideal for the newcomer to
electronics. Consequently this unit must be
used in a darkened room and it will only
illuminate a small area.

THESE days the word stroboscope
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It is adequate for use with things such as
watches, small engines, or any small mech-
anisms that have a repeating action. The
use of l.e.d.s keeps the cost to a minimum,
enables an extremely simple circuit to be
used, and permits safe operation from a low
voltage battery supply.

DESIGN
CONS/DERATIONS

On the face of it, this application
requires nothing more than a low frequency
oscillator driving one or more l.e.d.s. In
practice the oscillator must provide very
brief output pulses if the desired action is to
be provided. To be more precise, it is the
ratio of the on time of the l.e.d.s to the off
time that is of importance.

If the l.e.d.s were simply to be switched
on for 50 per cent of the time the machine
would go through half a cycle during the
course of each flash of light, providing a
very blurred image to the users. Practical
experiments suggest that an off to on ratio
of at least 100 to | is needed in order to
obtain a reasonably sharp “frozen” image.

This brings a second problem, which is a
lack of brightness from the le.d.s
when they are only switched on for
one per cent of the time. A modern
ultra-bright l.e.d. will provide good
brightness from a current of
about 20mA, but pulsing it

at this current for

of the time this gives an average drive cur-
rent of only about 0-2mA. This gives noth-
ing more than a faint glow from even the
most efficient of l.e.d.s.

In order to overcome this, the le.d.s
must be pulsed at a much higher current
than normal, and should ideally be pulsed
at about two amps (2000 milliamps). This
gives an average current of 20mA and good
brightness.

Most l.e.d.s are rated to take continuous
currents of up to 20mA or 50mA, but they
can withstand much higher currents provid-
ed they are supplied for short periods and
the average current consumption is within
the permitted maximum current. The
required high current pulsed operation is
therefore acceptable provided the mini-
mum frequency is not made too low, which
would leave the l.e.d.s switched on for too
long during each pulse.

CIRCUIT OPERATION

The full circuit diagram for the L.E.D.
Stroboscope appears in Fig.1. The basis of
the circuit is a (more or less) conventional
oscillator circuit based on IC1. This is a
form.of relaxation oscillator and it operates
by first charging capacitor C2, and then dis-
charging it.

Integrated circuit 1C1 is an operational
amplifier (op.amp), but it is used here as a
voltage comparator. Its output (pin 6) goes
high when the inverting input (pin 2) is at a

lower voltage than the non-inverting
input (pin 3). Reversing the rela-
tive states of the two inputs
results in the output going
low.,

Resistors R1 and R2 form
a potential divider that bias-
es the non-inverting input of
IC1 to half the
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supply potential, but the coupling
through resistor R3 and potentiometer
VRI to the output of IC! modifies this
potential. When the output of IC1 is high
the bias potential is pulled higher, and
when it is low the bias is taken lower. The
amount of change depends on the setting
of VR1, and becomes greater as the resis-
tance of VR1 is reduced.

Initially there is no charge on capacitor
C2 and the output of IC1 goes high.
Capacitor C2 then charges from the output
of IC1 via resistor RS and the much lower

This is the purpose of potentiometer VRI,
which is shown configured as a variable
resistor.

Conventionally the frequency of an R-C
oscillator is controlled by varying the
resistance in the timing circuit, but that
would be difficult in this case as there are
two resistors in the timing circuit (R4 and
R5). Simply varying the value of RS would
produce substantial changes in the mark-
space ratio of the output signal. Altering
the value of the positive feedback resis-
tance gives the required changes in

S1

oo

+
[ e |
220, .

Fig.1. Complete circuit diagram for the L.E.D. Stroboscope. The two “strobe light”
l.e.d.s can be housed remotely from the main unit - see photograph.

resistance path provided by R4 and diode
DI1. The low resistance of R4 results in a
rapid increase in the charge potential until
it goes above the bias voltage at the non-
inverting input. The output of IC1 then
goes low, and capacitor C2 starts to dis-
charge via resistor RS.

There is no discharge path through resis-
tor R4 and diode D1 because D1 blocks any
flow of current in this direction. Capacitor
C2 therefore discharges at a relatively slow
rate through RS alone.

The waveform produced across C2 is a
form of sawtooth wave (Fig.2a). More
importantly, the output of IC1 produces brief
positive pulses, as in Fig.2b. In fact, the puls-
es are even more brief than those shown in
Fig.2b due to the massive difference in the
values of R4 and RS. This gives the required
mark-space ratio of about | to 100.

STROBE RATE

For a stroboscope to be of any practical
value it must be possible to vary the out-
put frequency over a reasonable span.

frequency without significantly altering
the output waveform.

With VR at a high value there is little
change in the bias potential at the non-
inverting input when IC1's output changes
state. The charge on capacitor C2 therefore
has to change by only a small amount to
move from one threshold to the other, and
this takes relatively little time.

With VR set at minimum resistance the
charge and discharge threshold voltages are
pulled several volts apart, greatly lengthen-
ing the charge/discharge cycle. The flash
rate can be
varied from
approximate-
ly 17 to 100
per second.
This corre-
sponds  to
rotation
speeds from
about 1000
r.p.m. to
6000 r.p.m.

(@)

®)

Fig.2. (a) Example waveform at pin 2 of IC1 and (b) at

pin 6 of IC1.

COMPONENTS

Resistors
R1, R2 15k (2 off) See
R3 10k G
R4 1k
R5 100k | K
R6, R7 4Q7 (2 off) ;I:’.A
All 0-25W 5% carbon film
Potentiometer

VR1 100k rotary carbon, lin
Capacitors

C1 220u radial elect. 16V

c2 470n polyester, 10mm
lead spacing

Semiconductors

D1 1N4148 signal diode

D2, D3 ultra-bright red l.e.d.
— see text (2 off)

TR1 TIP121 or TIP122 npn
power Darlington
transistor

IC1 LF351N bifet op.amp

Miscellaneous

S1 s.p.s.t. min. toggle
switch

B1 12V battery pack (8xAA
size cells in holder)

Multi-project printed circuit board, avail-

able from the EPE PCB Service, code
932; medium size metal or plastic case.
size to choice (see text); small box for
l.e.d.s (optional); control knob; battery clip
(PP3 type); 8-pin d.i.l. socket; multistrand
connecting wire; solder pins; solder, etc.

Approx. Cost
Guidance Only
excluding batts & case

£9.50

CURRENT DRIVER

Only output currents of a few milliamps
can be provided by IC1, and a large amount
of amplification is needed to provide the
l.e.d.s (D2 and D3) with suitabiy high drive
currents. This is provided by TR1, which is
a Darlington power transistor used as an
emitter follower buffer stage.

A Darlington transistor is really two tran-
sistors connected so that the output current of
one device drives the input of the second.

Component layout on the multi-project p.c.b.
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This effectively gives a super high gain
transistor having a current gain equal to the
product of the current gains of the individual
transistors. The current gain of TR is typi-
cally several thousand, and this enables it to
provide output currents of a few amps.

A current of a little over one amp is dri-
ven through each l.e.d., which produces an
average current of about 10mA per led.
This is high enough to give good brightness
but low enough to avoid operating the
l.e.d.s close to the point where they are in
serious danger of being destroyed. The
average current consumption of the circuit
as a whole is about 23mA.

&

LED STROBOSCOPE_ o
S -

—_—

consisting of eight AA size cells is fairly
bulky. Remember to allow for this factor
when selecting the case. Mount the printed
circuit board on the base panel of the case
using either plastic stand-offs or 6BA bolts
plus spacers.

The two "strobe "’ l.e.d.s can be mounted
on the front panel of the main case, but the
unit is easier to use if they are fitted in a
separate much smaller case. The l.e.d.s are
then connected to the main unit via a piece
of three-way cable about 0-5 to two metres
long.

The current flow to the l.e.d.s is not suf-
ficient to warrant any form of heavy-duty
cable. Twin-screened cable or a three-way
lead peeled from a piece of ribbon cabie
will suffice. The rear panels of both cases

must be drilled with holes to take
the cable. and if metal cases are

TIP122

used the holes should be fitted with
p.v.c. grommets to protect the cable.

Practically any wlira-bright
l.e.d.s should work well in this cir-
cuit, and the higher their efticiency
the brighter the pulses of light pro-
duced. However, evenness of illu-
mination is also important in this

° Darlington power transistor.

Fig.3. Printed circuit board component layout copper foil master and interwiring
details. Check component positions as not all holes are used.

CONSTRUCTION

The EPE multi-project printed circuit
board (p.c.b.) forms the basis of this pro-
ject, and it utilizes the component layout,
copper foil master and wiring shown in
Fig.3. This board is available from the EPE
PCB Service, code 932.

Although this project is extremely sim-
ple the usual warnings about the multi-pro-
ject p.c.b. have to be repeated here. Unlike
an ordinary custom printed circuit board
the multi-board has numerous “leftover™
holes that tend to confuse things slightly
when fitting the components. Take extra
care to avoid misplaced components when
building this board and double-check the
completed board very carefully for errors.

In all other respects construction of the
board is largely straightforward. The
LF351N used for IC1 is not static-sensitive,
but it is still advisable to use a holder for
this device.

Fitting TR is slightly awkward because
the leadouts of the device do not match up
properly with the board layout. Things
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would be much easier if the base (b) and
collector (c) terminals of the Darlington
transistor were the other way round. In
order to fit the device into this layout it is
necessary to cross over the base and collec-
tor leads, but this is not difficult provided
TR1 is given the orientation shown in
Fig.3.

The pinout wires of TRI can be fitted
with short pieces of p.v.c. sleeving to
ensure that there are no accidental short-
circuits. Fig.4 shows the leadout configura-
tion for TR1, and should help you to avoid
errors when connecting this component.

Although the TIP122 is a power transis-
tor it only operates at very low average
power levels in this circuit, and so no
heatsink is required. A TIP122 is used for
TR1 on the prototype, but some suppliers
stock the TIP121 instead. and this is equal-
ly suitable.

LED.S

Virtually any medium size plastic or
metal box should accommodate this pro-
ject, but bear in mind that the battery pack

Fig.4. Pinout details for the TIP121/122 * application, and it is worth experi-

menting with a few l.e.d.s to find the
ones that give the best results.

In general, larger le.d.s seem to give
more even beams of light, but the latest
Smm diameter types give the highest light
levels. The 3mm types do not seem to give
high enough light output levels to be of use
in this application.

NEXT
STARTER
PROJECT -3

Freezer Alarm  temp.
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-

on .,0"

FREEZER ALARM

Don't miss out!
See your Newsagent NOW!
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TESTING

Once the small amount of hard wiring
has been added the unit is ready for testing.
It is essential to thoroughly check the fin-
ished unit before connecting the battery
and switching on because mistakes could
easily result in the l.e.d.s being fed contin-
uously with a high current. This would
destroy them in a fraction of a second.

When initially testing the circuit it is not
a bad idea to connect a 220 ohm resistor in
the cathode (k) connection to the l.e.d.s.
This will limit the current to a safe level in
the event of a fault.

With control VRI set at maximum
resistance (fully counter-clockwise) the
l.e.d.s should flash at a low enough rate
for the pulsing action to be seen.
Advancing VRI in a clockwise direction
will soon increase the operating frequency
to the point where the flashing is too fast
to be perceived.

A quick way of checking that the l.e.d.s
are still strobing is to simply wave the
l.e.d.s around in the air. This should draw a
sort of dotted line of light in the air.

IN USE

Although this unit is only suitable for
use with small items of machinery it is
still essential to use it with due care so
that accidents are avoided. Most ultra-
bright l.e.d.s produce fairly tight beams of
light, so it should not be necessary to use
the unit at very close ranges.

Finding the right setting for frequency
control VR1 is largely a matter of trial
and error. If the required “freezing” is

Suggested layout of components inside the case. Allow plenty of room for the

8-cell AA size battery pack.

more positions simultaneously, the flash
rate is too high resulting in more than one
flash per cycle of the machine. The
“freezing’’ effect will be obtained if the
stroboscope is set to flash on every other
cycle, every third cycle. etc.. but the
“frozen’ image will be rather blurred.
Optimum results are produced at the
highest flash rate that gives a single

The maximum rate of 100Hz (6000
r.p.m.) might not be sufficient for some
small pieces of machinery. The maximum
output frequency can be increased to about
300Hz (18000 r.p.m.) by increasing the
value of VRI to 220 kilohms, but accurate
adjustment of the flash rate will then be
more tricky. Using a value higher than 220k
is not recommended as it could result in the

obtained, but with the machine in two or “frozen” image.

oscillator stalling. d

SHOP p¥rhr.

with David Barrion A

EPE Mood PICker

Reading between the lines, the conclusion to be drawn regarding
the use of the choke version of the inductor for the EPE Mood
PiCkeris — don't! Apart from being an extremely messy operation to
produce an air-cored coil from it, the cost is about three times
greater than the alternative coil.

Constructors are, therefore, recommended to stick with the “Eagle”
LT44 driver transformer and modify it as outlined. The LT44 is some-
times listed by advertisers as a “ransistor driver transformer” and
should be widely available. If any difficulties are experienced in locat-
ing it try a Maplin store, quoting code HX82D. The same source was
identified as stocking the AD8532 dual op.amp, code OA168S.

A ready-programmed PIC16F84 microcontroller is available (mail
order only) from the author for the sum of £8 inclusive UK. Overseas
readers should add £1 for postage and packing. Orders and pay-
ments should be made out to Mr. A. Flind and sent to: Mr. A. Flind,
22 Holway Hill, Taunton, Somerset, TA1 2HB.

For those readers who wish to program their own PICs, the
software is available from the Editorial Offices on a 3-5in. PC-com-
patible disk, see EPE PCB Service page 540. If you are an Internet
user, it can be downloaded Free from our FTP site:
ftp:/ttp.epemag.wimborne.co.uk/pubs/PICS/moodPICker.

12V Battery Tester

Most of the parts required for the 12V Battery Tester are nearly all
standard items and most of our components advertisers should be
able to come up with the goods, or a suitable alternative. The extra
flexible lead is usually sold as meter lead, but multistrand cable
could prove to be just as reliable.

Some readers may experience difficulty in locating a suitable
case, with probe, and the REF50Z 5V voltage reference chip. The
probe case came from Maplin (= 071702 554000), code JX57M,
and the REFS0Z voltage reference from Electromail (= 07536
204555), code 283-851.

L.E.D. Stroboscope

We do not expect any buying problems to arise when selecting
components for the L.E.D. Stroboscope, this month's low-cost
Starter Project. Both the specified TIP122 and TiIP121 power
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Darlington transistors should be stocked by the majority of our
component advertisers.

Practically any of the ultra-bright l.e.d.s should operate well in this
circuit, the higher their efficiency the brighter the pulses of light pro-
duced. The latest Smm types appear to give the highest light levels.
It is worth experimenting with several |.e.d.s to find ones that give a
nice evenness of illumination. Forget the 3mm types, they lack the
light output for this application!

The style of case is left to individual choice. Almost any medium
size plastic or metal housing can be used, but bear in mind the bulk
of the 8-cell battery pack when making your final choice.

If you intend to mount the strobe light |.e.d.s remote from the main
unit, you could try adapting a probe type box or a small torch to give
a handheld unit. A probe-case will cost about £2.

Intruder Deterrent

Checking out components for the Intruder Deterrent project we
came up against a minor problem in finding a source for the neat
“plug-box”, incorporating a mains outlet socket. We finally tracked it
down as one being distributed by BCL Distribution and coded as
PS13AS. Having contacted BCL, they put us onto Harrogate
Electronic Services who, they suggested, might be willing to
supply readers on a mail order basis.

Richard Page of Harrogate informs us that they are happy to sup-
ply the specified PS13AS case for the sum of £5.95 all inclusive.
(Note that the pin arrangement is the UK three-pin standard.)
Orders should be made out to: Harrogate Electronic Services, 25
Regent Parade, Harrogate, N. Yorks, HG1 5AZ. (= 01423
564353), quote code PS13AS.

The BP103B phototransistor also took some finding and was
found listed by Rapid Electronics (& 07206 751166), code 58-490.
It is most important that only a new Class-X capacitor rated for
direct connection across the mains supply be used for C4. One can
be purchased from Electromail (& 01536 204555), code 115-196
or 210-500.

Practical Oscillator Designs

Investigating the “practical” circuits presented in the Practical
Oscillator Designs—1 feature we came across a Toko coil number
that was alien to us. The one in question was the RHCS45328AC2
i.f. transformer and, referring back to the author, we were informed
that it is a replacement for an earlier Toko IFT. Itis currently listed by
Bonex Ltd (& 01753 549502), code 355328. As far as we are
aware, it is not listed or carried by Cirkit.

For this month's collection of printed circuit boards see page 541.
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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 BH21 1PF.

They could earn you some real cash and a prize!

WIN A PICO PC BASED

OSCILLOSCOPE
¢ 50MSPS Dual Channel Storage
Oscilloscope @ 25MHz Spectrum Analyser
o Muttimeter @ Frequency Meter
¢ 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
oscillescope for the best IU submission. In
addition, two single channel ADC-40s will be
presented to the runners up.

THIS Heads-Tails Indicator (see Fig.1) is
superior to other designs in several ways.
It is random to a fault, needs no setting up
and operates with a single pushswitch to dis-
play either red or green on a single l.e.d.

In the circuit diagram of Fig.l, the oscil-
lator based around ICla and IC1b, feeds a
rapid train of pulses via ICIc to IC2a, a D-
type flip-flop. As each pulse is received, IC2a
changes state from ‘*heads’ to “‘tails’* and vice
versa. Within 70 milliseconds, IC2a receives
about 500 pulses, then timer IClc stops the
clock. Within a further 20ms, IC1d switches
on transistor TR1 which causes the tricolour
l.e.d. D1 to display either red or green.

The purpose of IC1d/TR1 is to prevent the
differing loads related to D1 from biasing the
timer IClc in favour of either heads or tails.
Various factors combine to ensure that the
Superior Heads-Tails Indicator is virtually
completely random.

Rev. Thomas Scarborough,
Fresnaye, Cape Town, R.S.A.

Superior Heads-Tails Indicator

C4
220n

Fig.1. Circuit for a Superior Heads-Tails Indicator.

Home Alarm System

HE circuit diagram in Fig. 2 is a simple

home alarm system panel designed to
provide some of the more useful features of
commercial panels at a fraction of the cost.
The loops marked as ‘‘Zone 1'°, ‘‘Zone 2"’
and ‘‘Entry/Exit’’ (S4, S5, S7) are normally-
closed alarm sensors. The ‘‘Tamper Loop®’
(86) is also a normally-closed tamper protec-
tion circuit.

If Zone 1, for example, was opened then
pin 2 of the OR gate ICla would be brought
high via resistor Rl, thus causing l.e.d. D5 to
light, and the monostable IC5 would also be
triggered via transistor TRS. The relay con-
tacts RLA1 will close for a period set by
VR2.

A triggering circuit, comprising of TRS and
capacitor C8, is required because if the sen-
sor (S4) connected to the OR gate were to
remain permanently open (e.g. a broken win-
dow strip), then the alarm would sound in-
definitely. Resistor R16 allows C8 to discharge
a few seconds after the zone (e.g. a PIR) has
been closed again thus resetting the alarm.

The three key switches S1 to S3 may take
many forms, but to disarm the alarm they
must be closed and to arm the system and
trigger the exit timer they must be open. On
the prototype, the *‘Lock’ was a 36-way
Centronics socket and the ‘‘Key’'* simply a
matching plug with six pins jumpered.
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Exit time is provided by means of IC4,
another NE555 monostable timer. With *‘key
switch’’ S1 closed (system disarmed) pin 2 of
IC4 is grounded (0V) thus output pin 3 of the
timer is held high. This output is inverted by
IC3c and fed to one input of IC2a (a 4081
AND gate), the output of which connects to
the set input of the bistable latch formed by
IC3a and IC3b. Assuming the Exit timer IC4
has timed out then pin 2 of IC2a will be
high but pin | will be low (Exit/Entry zone
closed).

Upon opening of the entry/exit zone the
bistable will be set, thus bringing its Q output
(pin 4 of IC3b) high. This begins to charge

capacitor C3 to give an entry time of about
17 seconds before pin 5 of ICla is brought
high. If the key is inserted during this inter-
val then the Alarm Bell Timer (ICS) is dis-
abled, the exit timer re-established and the
bistable is reset. If not then the alarm sounds
as before. Capacitor C4 provides power on
reset for the bistable and the l.e.d.s. DI to D4
provide visual indication of zone status.

A power supply circuit capable of charg-
ing a lead acid battery is shown separately
in Fig.3b. The alarm circuit could easily be
modified to accept more zones by the use of
the second OR gate in the 4072 package.

Damien Maguire, Co. Wicklow, Ireland.
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Fig.3. Suggested power supply/charger circuit for the Home Alarm System.
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ing Unit @ Low Battery Indicator ® Greenhouse
Computer - 1.

FEATURES e Using the L200CV Voitage
Regulator ® TEACH-IN '98 - 9 e Ingenuity
Unlimited e Circuit Surgery ® Net Work.

AUG 98

PROJECTS e Lightbulb Saver ® Float Charger
® PC Transistor Tester ® Greenhouse Com-
puter - 2 ® Time Machine Update.

FEATURES e TEACH-IN ‘98 - 10 e Circuit
Surgery o Techniques - Actually Doing it e
Ingenuity Unlimited.

N

04

SEPT '98

PROJECTS e Mains Socket Tester ® Personal
Stereo Amplifier ® Greenhouse Radio Link e
PIC Altimeter.

FEATURES e TEACH-IN ‘98 - 11 e Ingenuity
Unlimited e Circuit Surgery @ Interface ® Net
Work e Crocodile Clips Review.

OCT 98

PROJECTS e Voice Processor ® Digiserv R/C
Channel Expander ® Reliable Infra-Red Remote
Control ® PC Capacitance Meter.

FEATURES e Easy PCB Making ® Using LM335
and LM35 Temperature Sensors e Circuit
Surgery ® Ingenuity Unlimited ® Net Work.

NOV ‘98

PROJECTS e PIC Tape Measure e T-Stat
Electronic Thermostat - 1 @ PhizzyB Computers
-1 e 15-way Infra-Red Remote Control.
FEATURES e Circuit Surgery ® Ingenuity
Unlimited ® New Technology Update ® Net
Work - The Internet @ Easy PC for Windows 95
Review ® FREE EPE CD-ROM No.1.

DEC ‘98 Photostats Onl

PROJECTS e EPE Mind PICkler-1 e Fading
Christmas Lights ® Handheld Function Gener-
ator ® Damp Stat Electronic Thermostat e
PhizzyB Computers-2,

FEATURES e PhizzyB Computers-2 Under-
standing Computers @ Circuit Surgery e In-
genuity Unlimited @ Index ® FREE 48-page
Understanding Passive Components booklet.

JAN 99

PROJECTS e Alternative Courtesy Light Con-
troller ® Twinkle Twinkle Reaction Game @
Volume Compressor ® PhizzyB Computers-3 o
EPE Mind PICkler-2.

FEATURES e New Technology Update @ From
Russia With Love ¢ Circuit gurggzry e PhizzyB
Computers-3 ® Net Work.

BACK ISSUES

ELEGCTRONICS

We can supply back issues of EPE and ET1 {see panel) by post, most EPE issues from the past five years are available. An EPE index
for the last five years is also available - see order form. Alternatively, indexes are published in the December issue for that year.
Where we are unable to provide a back issue a photostat of any one article (or one part of a series) can be purchased for the same

DID YOU MISS THESE?

FEB 99

PROJECTS e PIC MIDI Sustain Pedal e Light
Alarm e Wireless Monitoring System-1 e
PhizzyB Computers—4.

FEATURES o Ingenuity Unlimited ® Scolar
Project ¢ PhizzyB Computers—4

MAR ‘99

PROJECTS e Smoke Absorber ® Auto Cupboard
Light ® PhizzyB Computers-5 e Time and Date
Generator @ Wireless Monitoring System-2.
FEATURES e Ingenuity Unlimited e I/ITSEC
Show Report ® PhizzyB Computers-5 @ Practi-
cally Speaking @ Circuit Surgery ® Net Work.

APRIL "99

PROJECTS e Mechanical Radio ® Voice Record/
Playback Module e Versatile Event Counter e
PhizzyB Computers—6 @ Ironing Board Saver.
FEATURES @ Ingenuity Unlimited e PIC16F87x
Microcontrollers @ PhizzyB Computers—6 o
MAX761 D.C. to D.C. Converter @ Interface e
Circuit Surgery ® Net Work ¢ FREE 48-page Basic
Soldering Guide booklet.

MAY ‘99

PROJECTS e MIDI Handbells ¢ A.M./FM. Radio
Remote Control @ PhizzyB Computers-7 e PIC
Toolkit Mk2-1.

FEATURES e PC Engines - From 4004 to
Pentium il ® Ingenuity Unlimited ® Practically
Speaking e PhizzyB Computers-7 o Circuit
Surgery ® New Technology Update ® Net Work
® FREE pull-out 7400 series Pinout Data Chart.

JUNE 99

PROJECTS e Clipping Video Fader {Starter
Project} @ PC Audio Frequency Meter o
Musical Sundial e PIC Toolkit Mk2-2.
FEATURES e Alan Dower Blumlein o Circuit
Surgery ® Interface @ PhizzyB Computers-8 o
Ingenuity Unlimited e Edison 3 Review e Net
Work - The Internet.

BACK ISSUES ONLY £2.75 each inc. UK p&p.

Overseas prices £3.35 each surface mail, £4.35 each airmail.
We can also supply issues from earlier years: 1992 (except March, April, June to Sept. and Dec.}), 1993 (except Jan. to March, May,
Aug., Dec ), 1994 {except April, May, June, Nov.), 1995 (except Jan., May to Sept., Nov., Dec.), 1996 {except Feb., April, May, July,

Aug.. Nov.), 1997, 1998 {except Jan., March to May, Dec.)

We can also supply back issues of ET (prior to the merger of the two magazines) for 1998/9 - Vol. 27 Nos 1 to 13 and Vol.
28 No. 1. We are not able to supply any material from ETI prior to 1998. Please put ET/ clearly on your order form if you

require ETlissues.

Where we do not have an issue a photostat of any one article or one part of a series can be provided at the same price.

ORDER FORM —EA-C-K-ISEUE-STPEO-TO-STITE - INDEXES
! [ Send back issues dated ...........cc....ccovrveeeericnnee
[] Send photostats of (article title and issue date)
[] Send copies of last five years indexes (£2.75 for five inc. pép - Overseas £3.35 surface, £4.35 airmail)

Address ...

[] Please charge my Visa/Mastercard £...

[7] Venclose cheque/PO./bank draft to the value of £

........... Card Expiry Date ............ccooeervevvnrreerecenenn b
Note: Minimum order for credit cards £5. Please supply name and address of cardholder if different from that shown above.
SEND TO: Everyday Practical Electronics, Alian House, East Borough, Wimborne, Dorset BH21 1PF.
Tel: 01202 881749. Fax: 01202 841692. (Due to the cost we cannot reply to overseas queries or orders by Fax.) 1
E-mail:orders@epemag.wimborne.co.uk
Payments must be in £ sterling - cheque or bank draft drawn on a UK bank. Normally supplied within seven days of receipt of order.
Send a copy of this form, or order by letter if you do not wish to cut your issue.

Card NO. ..o
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No. 1 for Kits

Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12
years and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions,
circuit diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all
transmitters are tuneable and can be received on an ordinary VHF FM radio.

Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations!

UTX Ultra-miniature Room Transmitter

Smallest room transmitter kit in the world! Incredible 10mm x 20mm mcludmg mxc
3V-12V operation. 500m range......... 6.45
MTX Micro-miniature Room Transmitter

Best-selling micro-miniature Room Transmitter. Just 17mm x 17mm mcludmg mic.
3V-12V operation. 1000m range..................c........ £13.45

STX High-performance Room Transmitter

High performance transmitter with a buffered output stage for greater stability and
range. Measures 22mm x 22m, including mic. 6V-12V operation, 1500m range. £15.45
VT500 High-power Room Transmitter

Powerful 250mW output providing excelient range and performance.
Size 20mm x 40mm. 9V-12V operation. 3000m range....

VXT Voice-Activated Transmitter

Triggers only when sounds are detected. Very low standby current. Vanable sensitivity
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range. £19.45
HVX400 Mains Powered Room Transmitter

Connects directly to 240V A.C. supply for long-term monrtonng

Size 30mm x 35mm. 500m range..

SCRX Subcarrier Scrambled Room Transmmer
Scrambled output from this transmitter cannot be monitored without the SCOM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range...... £22.95

SCLX Subcarrier Telephone Transmitter
Connects 1o telephone line anywhere, requires no battenes. Output scrambled so
requires SCOM connected to receiver. Size 32mm x 37mm. 1000m range. £23.95
SCDM Subcarrier Decoder Unit for SCRX
Connects to receiver earphone socket and provides decoded audio output o
headphones. Size 32mm x 70mm. 9V-12V operation..................... £22.95

ATR2 Micro-Size Telephone Recording Interface

Connects between telephone line (anywhere) and cassette recorder. Switches tape
automatically as phone is used. All conversations recorded. Size 16mm x 32mm.,
Powered from fine.................. £13.45

£16.45

£19.45

*xk Specials * ik

DLTX/DLRX Radio Control Switch

Remote control anything around your home or gardsn, outside lights,
alarms, pagling system etc. System consists of a small VHF transmitter with
digial encoder and receiver unit with decoder and relay output, momentary
or alternate, 8-way d.Ll. swiiches on both boards set your own unique
security cede. TX gize 45mm x 45mm. RX size 35mmx 98mm. Both 9V
operation. Range up to 200m.

Complete System (2 kits). £50.95
Indlvidual Transmitter DLTX £19.95
Individual Receiver DLRX . £37.95

MBX-1 Hi-Fi Micro Broadcaster

Not technically a surveillance device but a great ideal Connects to the

headphone output of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a

nearby radio, Listen to your farvourite music anywhere around the house,

Ejrden in the bath or in the garage and you don't have to put up with the
's cholce and boring waffle,

Size 27mm x 60mm. 3V operation. 250m range.................eeeccerccesurennes £20.95
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UTLX Ultra-miniature Telephone Transmitter

Smaliest telephone transmter kit avallable Incredible size of 10mm x 20mm!
Connects to line (anywhere) and switches on and off with phone use

All conversation transmitted Powered from ine 500m range

TLX 700 Micro-miniature Telephone Transmitter

Best-selling telephone transmitter. Being 20mm x 20mm ¢ 1s easier to assemble
than UTLX. Connects to line (anywhere) and switches on and off with phone use.
All conversations transmitted. Powered from line 1000m range £13.45

STLX High-performance Tele| yhone Transmitter

High performance transmitter with buftered output stage prowding excellent stability
and performance Connects o line (anywhere} and switches on and off with phone
use. Alt conversations transmitted Powered from line

Size 22mm x 22mm. 1500m range £16.45

TKX900 Signalling/Tracking Transmitter

Transmits a continuous stream of audio pulses with vanable tone and rate. Ideat for
signalling or tracking purposes. High power output giving range up to 3000m.

Size 25mm x 63mm. 9V operation. £22.95

CD400 Pocket Bug Detector/Locator
LED and piezo bleeper pulse slowly, rate of pulse and pilch of tone increase as you
approach signal. Gain control allows pinpointing of source
Size 45mm x 54mm. 9V operation

CD600 Professional Bug Detector/Locator

Mutticolour readout of signal strength with vanable rate bieeper and vanable sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode 1o
distinguish between localised bug transmission and normal legitmate signals such as
pagers. celiular, taxis etc. Size 70mm x 100mm. 9V operation . £50.95

QTX180 Crystal Controlled Room Transmitter
Namow band FM transmitter for the uitimate in pnvacy. Operates on 180MHz and
requires the use of a scanner recewver or our QRX180 kit {see catalogue)
Size 20mm x 67mm. 9V operation. 1000m range

QLX180 Crystal Controlled Telephone Transmitter
As per QTX180 but connects to telephone line to monitor both sides of conversations.
20mm x 67mm. 9V operation 1000m range . £40.95

QSX180 Line Powered Crystal Controlled Phone Transmitter
As per QLX180 but draws power requirements from line No batteries required
Size 32mm x 37mm. Range 500m .£35.95

QRX 180 Crystal Controlled FM Receiver
For monitonng any of the 'Q" range transmitters High senstivity unt. Al RF section

supplied as pre-built and aligned module ready to connect on board so no dnﬂuculty
setting up. Output to headphones. 60mm x 75mm. 9V operation..... £60.95

£15.95

£30.95

. £40.95

A build-up service is available on all our kits if required.

UK customers please send cheques, POs or registered cash. Please add
£2.00 per order for P&P. Goods despatched ASAP allowing for cheque
clearance. Overseas customers send Sterling Bank Draft and add £5.00
per order for shipment. Credit card orders welcomed on 01827 714476.

OUR LATEST CATALOGUE CONTAINING MANY MORE
NEW SURVEILLANCE KITS NOW AVAILABLE. SEND TWO
FIRST CLASS STAMPS OR OVERSEAS SEND TWO IRCS.

ot



COLOUR CCTV VIDEO

CONTROL
ROBOTICS

BASIC Stamps-
@ Re-Programmable
® BASIC language
® RS232 Serial ports
® 8 or 16 /O lines
® SPI/DTMF

® Fast development

& from

Milford
Instruments

Scenix

@ Fastest 8-bit micro
® S50MIPS

® Flash Eprom ,’ N

@ 18/28 pins *
® PIC16C 5%
pin replacement

CAMERA FROM ONLY £75

INTEL COLOUR CCTV cameras at
a fraction of the RRP. High
resolution low light ideal for
surveillance, babywatch,
Webcam etc. Works direct into
VCRs, TVs, Monitors. Standard
PAL output 1v P-P 7500hm. 12
volt operation. Wide angle lens,
backlight compensation, auto
shutter/iris gives excellent low

Serial LCDs Iigar:ta;:::::rmance‘ 12 months
2l 4 warr b

¥ T i " st 1 CAMERA £85 12 volt stabilized power

9 2116t 4xi0 SovRNT 10 CAMERAS £75 supply £7.50

@ Simple 3-pin connection pply £/.5U.

P&P £8.50

@ Integral Keypad option Multi position wall stand £5.75

: ! Robotics ARD CAMERAS WIT
® Large Numerics option ' BO
@ Driver chips available for OEM use : ?‘:\"‘f’":'d 3 S ITH
-Axis Arm

AUDIO FROM ONLY £19

Latest monochrome CCTV cameras
with audio. Complete with onboard
wide angle lens. 1/3” pickup with
auto iris/shutter and backlight
features. Plugs directly into any
television or video with SCART

3-Axis Machine
® Stamp 2 hased

® Drills PCBs

® 3-Axis movement
@ Stepper drive

® 4 thou resolution

® Walking Insect ,:\_
- \

1 CAMERA £24

Servo Controller 5 CAMERAS £22

® Win 3.1
ST e @ Control up connector. 1000s of practical uses. 10 CAMERAS £19
to 8 servos Miniature size only 34mm x 34mm. P&P £3.50
’ .(Rsi’nfands IR Decoder Will run for hours on standard PP3 VUASA PP3 BATTERIES £3
O Vs E A 9volt battery, or use our YUASA PP3 20 mtr SCART CABLE £5

*with cameras

rechargeable battery.

ALVABOND LTD

70 BALLARDS LANE, FINCHLEY, LONDON N3 2BU

@ 7 digital outputs
® Toggle/momentary
@ Re-Programmable

Milford Instruments 01977 683665 www.milinst.demon.co.uk

TEL: 0181 349 4242
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Constructional Project ——

EPE MOOD

PICKER

ANDY FLIND

/n an age of stress and insomnia
let the "force” be with you.

NE OF the more unusual projects
Opublished in EPE last year was the

EPE Mood Changer featured in the
June '98 issue, which was an adjustable
low-frequency magnetic field generator.
Such fields are thought to encourage elec-
trical activity of similar frequency in the
brain, which in turn may promote associat-
ed moods and sensations such as deep
relaxation, creativity or even sleep.

STATE OF MIND

It has been known for many years that
the human brain exhibits electrical activity
at various frequencies and that to some
extent these are related to current moods.
For instance, normal waking conscious-
ness, such as that emitted by readers of this
article (we hope!) is generally accomp-
anied by activity at about 20Hz, known as
the Beta frequency.

Lower frequencies have corresponding
states, such as the band between 8Hz and
13Hz which is generally supposed to
accompany a deeply relaxed but aware
state. This band is called Alpha and wider
interest in it began some years ago when
researchers discovered high levels in Zen
masters during meditation. More recently
there has been interest in the Theta band,
4Hz to 6Hz, which is thought to accomp-
any mental imagery and creativity.

The lowest band, 1Hz to 3Hz, is known
as Delta and is normally only found in deep
sleep. Whilst this might not sound very use-
ful, many insomniacs will disagree, arguing
that anything that helps them to get into the
Delta state is very useful indeed.

ENLIGHTENMENT

Various techniques for using these brain-
waves have been developed over the years.
The earliest method was to detect them
with electrodes placed on the head, so that
users would know when they were present
and could therefore learn to generate them
at will and increase their intensity.

Known as EEG Biofeedback. this was a
difficult and sometimes messy technique,
requiring high levels of amplification, com-
plex filtering and usually some sort of gel
to achieve good electrode to scalp contact
through hair. As a result the more pro-
active “entrainment™ became more popu-
lar, an example being the EPE Mind
PICkler featured in the December 98
issue.

Instead of passive detection these use
flashing lights and special sounds to
encourage the production of the desired fre-
quencies in the user’s brain. It is interesting
10 note that some of the early commercial
devices of this type included a magnetic
field as part of the stimuli provided.

More recently a small and relatively
expensive device was marketed which was
claimed to reduce the stress of modemn liv-
ing by providing a weak magnetic field
close 1o the user at frequencies correspond-
ing to those of brain activity. Given the
connection between magnetism and elec-
tricity it seems quite possible that this
could work by simple electromagnetic
induction.

This will undoubtedly produce minute
currents in conductive brain tissue which
may well encourage it to settle into such

WARNING NOTICE

frequencies of it's own. The mere fact that
devices using the technique have been
made and sold on a commercial basis sug-
gests that it is worth investigation, especial-
ly at home construction costs.

DOES IT WORK

The big question is “Does it work?" All
results from something like this are highly
subjective and may vary from user (o user.
However. the author finds that using one of
these devices for a while at Alpha frequen-
cy does seem to produce a sense of relax-
ation, and popping it under the pillow with
a Delta setting often results in an excellent
night’s sleep.

Correspondence from constructors fol-
lowing publication of the original EPE
Mood Changer suggest that it works for
them too, especially for insomniacs. Whilst
there can be no guarantee that it will be
effective for any particular reader this new
design does make it much easier 10 test.

The use of a PIC microcontroller for fre-
quency generation has simplified construc-
tion and eliminated the need for calibration
and adjustments, At around half the size
and weight of its predecessor. it fits easily
into a small pocket and the lighter weight
makes it more robust, the prototype has
even been dropped without sustaining
damage.

It is cheaper to build and running costs
are lower since it should operate for over
two hundred hours from just two AAA
cells. Readers wishing to discover if it wiil
work for them, for insomnia. as a medita-
tion aid. or even simply as a stress reliever,
now have no excuse not to build one.

It is known that photic stimulation at Alpha
frequencies can cause seizures in persons
suffering from Epilepsy. We would therefore
also suggest that it is not wise for such peo-
ple to try this project.

A user who is not a known epileptic, but
when using the EPE Mood PICker begins
to experience an odd smell, sound or other
unexplained effects, should TURN IT OFF
IMMEDIATELY and seek professional
medical advice.
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HOW IT WORKS

The working principle of the device is
straightforward. It produces a low frequen-
cy sinewave signal which is applied to an
air-cored inductor to create an alternating
magnetic field. The signal is generated dig-
itally since this eliminates the amplitude
control problems often associated with low
frequency generation and it is easier to
produce precise frequencies using digital
techniques.

OO = =2ttt 000000 O
OO0 = == w s w 2000000
OO OO = 4 4ttmm OO OOCO

O O O OO OO = = a2t =00
OO OO OO OO = === mttomsm=O
COOCOOCOOOO = = = = = = = oo

OO O OO === adowaaass000O0
C O OO OO =mm=mo=oaowaasa000

Fig.1. Output pattern from PIC port B.

In this design a PIC16F84 microcon-
troller is programmed to produce the
sequence of outputs shown in Fig.1 from
the eight outputs of port B. These are com-
bined by a network of resistors with values
chosen to produce a single output which is
approximately sinusoidal in shape, albeit
slightly “jagged™ as shown in Fig.2.

It can be seen that the outputs from port
B remain in their highest (all “on™) and

lowest (all “off ") states for two cycles, to
simulate the flatter parts of the sine curve at
these points, so a complete sinewave cycle
is simulated with a total of eighteen steps.
The signal then goes to an output stage
which drives the coil. The “bridge " config-
uration of this effectively doubles the coil
drive voltage to increase output.

To minimise battery consumption it was
decided to operate the PIC in LP (low
power) mode using a 32-768kHz watch
crystal for the oscillator. These crystals are
readily available at low cost from many
component suppliers.

Readers with knowledge of PIC pro-
gramming will know that the PIC divides
its oscillator by four for the internal clock,
so the program chunters along at just over
8kHz which raises interesting problems for
the programmer. At this low frequency
every program step must be counted as the
final output frequency depends entirely on
the total number of steps in the program
loop generating it. “*Structured”™ program-
ming with tidy modular subroutines was
quickly abandoned and instead a straight-
forward “top-down™ approach is used as far
as possible.

FLOW CHARTS

The main flow diagram of the program is
shown in Fig.3. It begins by configuring the

Fig.2. Example of digitally generated
“sinewave’.

y

SETPORT A 0 TO INPUT. REST OUTPUT
SET PORT B TO ALL OUTPUT

y

TURN ON BATTERY CHECK L.ED

¥

DELAY FOR 2 SECONDS

Y

TURN OFF BATTERY CHECK L.E.D

y

GET SWITCH VALUES FROM PORT A
STORE IN FILE PTR (POINTER)

\

y

CARRY OUT 18 STEP
OUTPUT SEQUENCE

Fig.3. Flow diagram for the EPE Mood
PiCker main program.

inputs and outputs and setting output RAQ
high for two seconds to tumn on a “battery
check™ l.e.d.

Two interesting points arose from this.
The original intention was to drive the l.e.d.
with RA4, which is an “open drain’ output
and can therefore only sink current.
However, it was found that the l.e.d. con-
tinued to glow slightly when this output
was set “high™ to tum it off so it would
appear impractical to use RA4 in this way.

|

Vss bs 2 68k
A6 2 RB?DIO }_W_W
a7
R® R10
220k 33K
12
. RB&/CLK ,_W_W_
MCLR AN R12
. S 68k
S1 RBS !—J\’\’\—J\’V\—'
oo IC1
52 PIC16F84 R13
100 C5 whm
oo RB4 'LW 100n
s3
S o 21 rnetockr o
S4 9 Lt
2 res —AAA—+ LTde
o:c e R1S R16 R22 é (SEEPEXD)
120k 68k 00k
o e RB2 —/\a AN —AN— ‘
6
o Al woow
4 RB1 ._1\7 ANN—AN— +
U 3 Bl
b R19 R20 A21 1C2 1 v T
R1 R3 RS 0 R L L 2 |a 2
o o = reonr [ ANA—AAA—LAAA { -
18 7 R24
OSCUCLKIN 100K
1 obm A2 R4 osczak out [l}-— M=
100n ==gm 100K 100k Voo X1
N ° S 32.768kHz R23
c2 0 ¥ c3 C4 wiem 100K
1001 T K 88p T 68p T
Fig.5. Complete circuit diagram for the EPE Mood PICker.
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y

SET OR CLEAR
APPROPRIATE BIT OF PORT B

DO SWITCHES
AGREE WITH
VALUE IN PTR?,

GO BACK TO START

YES

CALL TABLED DELAY

v

Fig.4. Flow diagram for single step of
the frequency generation loop.

Subsequently, RAO was used for le.d.
driving and RA4 became one of the four
inputs for frequency setting.

The other point to note is that the
original data for the PIC16C84
states that toggling RAO when
configured for LP operation
may result in a spurious inter-
nal clock cycle. Although this
did not appear to happen during
design with the “F" version, to
be on the safe side a couple of
“NOP™s (no operation) have been
inserted into the program after each
change of this bit.

Following the battery test the program
stores the states of the four frequency set-
ting switches (see S3 to S6 in Fig.5) in a
file. These give a total of sixteen possible
combinations which are used to select the
desired output frequency. It then continues
with an eighteen step repeating loop which
generates the output sequence from the
eight pins of port B.

The flow of one of these eighteen steps is
shown in Fig.4. It begins by setting or
clearing the port bit currently due for
updating. The switch states are then com-
pared with the value currently held in the
file and if they are unchanged a table is
called to select a delay associated with the
file value.

The delay is one of sixteen which set the
overall output frequency. If the switch and
file values are at odds the program is sent
right back to the start, where it performs the
battery check again and stores the new
switch values before returning to the fre-
quency generation routine.

Halfway through the eighteen steps,
when all the outputs are high, the delay is
called twice, and at the final step when they
are all low it is again called twice before
the process is repeated. A few “NOP"'s are
inserted as required to ensure the duration
of these two steps is exactly twice that of
the others in the sequence.*

CIRCUIT DESCRIPTION
The full circuit diagram for the EPE
Mood PICker project is shown in Fig.5
Starting at the left, the top two switches S1
and S2 both perform the on-off function.

D.L.L. switches are not

Brainwave Frequencies and Effects

normally available in

TS G R e Namzi Frequeniv » Conditions_ -

way  version  is | Delta 0-5Hz to 4Hz Deep.S.IeeB _
employed, and rather | Theta 4Hz to 8Hz Creativity, Dreaming

than leave one unused Alpha 8Hz to 13Hz Deep Relaxation, Meditation,

it is connected in paral-
lel with the power | Beta

14Hz to 25Hz

Stress Relief
Normal alert mental state

switch.

The next four switches, S3 to S6, are
connected to the PIC's (IC1) port A bits 1
to 4, with pull-down resistors R1 to R4 to
give logic-level inputs. The battery indica-
tor Le.d. D1 is connected to RAO through
current limiting resistor RS

Most red l.e.d.s have a forward voltage
of about two volts so when the supply volt-
age approaches this it will become much
dimmer, warning the user that the batteries
are reaching the end of their useful life. As
mentioned earlier the l.e.d. lights for about
two seconds each time the unit is switched
on or when the

frequency set-
ting switches are
altered.

The MCLR function of ICI is not
used and is rendered inactive by connec-
tion to the positive supply through resistor
R6.

A crystal, X1, is connected across the
oscillator terminals with 68pF capacitors
C3 and C4 to ground. This capacitor value
appears high for this type of crystal which
1s normally used with around 12pF. The
PIC data sheets suggest 68pF however, and
the PIC oscillator will not work with 12pF.

Incidentally, if a crystal of this type is
used with a 5V supply a resistor should be
placed between OSC2 (pin 15) and the
crystal to prevent overdriving. A value of
56 kilohms appears generally suitable.

SINEWAVE
GENERATION

Resistors R7 to R20 combine the outputs
and shape them into a sinewave. Six of the
required values consist of two resistors in
series giving calculated errors of less than
0-1 per cent at every step, and the resulting
waveform looks very good indeed on an
oscilloscope. If you have a ‘scope, it's well
worth checking this.

The total output impedance of the resis-
tor network is a fraction under 22 kilohms
(22k). So, loading it with a 100k resistor,
R21, reduces the output peak-to-peak volt-
age to a little less than the supply of 3V at
about 2-5V p-p.
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Resistors
R1 to R4
R13 , R14,
R21 to R24 100k (10 off)
R5 22Q
R6 4k7
R7. R9,
R17, R19 220k (4 off)
R8, R12,

R16, R20 68k (4 off)
R10, R18 33k (2 off)
R11, R15 120k (2 off)

All 0-6W 1% metal film
Close-up showing the wire-wrap sock-
et and choke version of the “field” coil.
Note: during photography, the
d.i.l. switch has been
-+ reversed.

See

TALK
page

Capacitors
C1,C5 100n resin-dipped
ceramic (2 off)
C2 100u radial elect. 10V
C3,C4 68p resin-dipped ceramic
(2 off)

Semiconductors
3mm red l.e.d.. 1T0mA

type

IC1 PIC16F84
pre-programmed
microcontroller

IC2 AD8532 dual op.amp
Miscellaneous
X1 32:768kHz watch type
crystal
L1 air-cored coil (LT44 -
see text)
S1t0S6  s.p.s.t. 6-way sub-

miniature d.i.l. switch
B1 1-5V AAA cell (2 off),
with 2-cell AAA holder
Printed circuit board available from the
EPE PCB Service. code 233: handheld
plastic box, with battery compartment,
size 105mm x 61mm x 28mm; 14-pin
wire-wrap socket (see text); 18-pin d.i.l
socket; battery connector with leads;
solder etc.

Approx. Cost £ 1 9 excl.
Guidance Only batts.
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3v
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Fig.6. Printed circuit board component layout and full size copper foil master pattern for the EPE Mood PICker.
Note the d.i.l. switch should be mounted on the board using a wire-wrap socket, see text.

The output stage is built around IC2, an
AD8532 dual op.amp. This device
appeared on the market fairly recently and
has some very useful features. Its inputs
and outputs are both rail-to-rail and the out-
puts can source or sink up to 250maA.
Despite this high output current capability
it draws only 1-6mA of quiescent current
and is guaranteed to operate from supplies
down to 2-7V.

In practice, this circuit operates down to
2V without problems. It is fast, up to
4MHz, and distortion is low enough for
audio applications.

The only drawback appears to be an
upper supply voltage limit of 7V which
makes direct operation in circuits with 9V
supplies impossible. For lower voltages
though, it opens up new horizons.

In this circuit, IC2a is connected as a
non-inverting amplifier and IC2b as an
inverter. Between them they provide a
“bridge " output to the coil L1, which there-
fore has a peak-to-peak drive of about SV,
or 1:77V rm.s. Three decoupling capaci-
tors are used, C1, C2 and C5 which is a
100nF ceramic type placed close to IC2 to
prevent any tendency to instability.

CONSTRUCTION

Construction of this project is fairly
straightforward since all the components
are fitted on a single printed circuit board
(p.c.b.). The topside component layout
together with the underside copper foil
master track pattern is shown in Fig.6. This
board is available from the EPE PCB
Service, code 233.

If the specified case is used, the first task
is to check that the p.c.b. fits correctly on
the mounting pillars provided. Following
this a square hole should be cut in the case
for the d.i.l. switches, see photographs.

In the prototype, this was done by hold-
ing the p.c.b. against the inside front of the
case with the same gap from the top as it
had when secured to the pillars to act as a
template whilst drilling twelve Imm holes
through the case in the d.i.l. switch pin
positions. The switch was then popped into
these holes on the other side to position it
accurately whilst marking its outline with a
knife.
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Careful work with a drill, rat-tail files
and a sharp knife then resulted in an
accurately placed square hole into which
the switch fitted neatly. The p.c.b. was also
used to mark the position of the hole for
led. DI.

The remaining components should be
fitted and soldered in the usual way with
the exception of l.e.d. D1 and the switch.
The layout of all the components is shown
in Fig.6. Crystal X1 lies flat as shown and
should be secured with a drop of glue as it
is delicate and has thin leads. A socket is
recommended for IC1.

COIL DETAILS

The coil L1 should be air-
cored as mentioned earlier.
There are several possibilites
here, but the p.c.b. has been
designed specifically to use
the coil taken from an
“Eagle” LT44 audio driver
transformer which should be
dismantled as follows.

The outer metal casing can
be simply pulled apart at the
bottom and prised off.
Beneath this will be found an
adhesive paper tape around
the core which is easily
removed. The laminations
appear to be held by wax
impregnation and can be care-
fully removed using a sharp
knife to break the adhesion
between them and small pliers
or sidecutters to pull them out.

In usual transformer fash-
ion some of them are E-
shaped and some are just
strips. The more laminations
are removed, the easier it
becomes to prise out the
remaining ones.

This operation will leave
just the bobbin with its prima-
ry and secondary windings.
Only the primary is used in
this project although the sec-
ondary connections are sol-

i

bobbin is one taken from a “10 Henry
choke™ which can be seen in the pho-
tographs. The thinking here was as follows.
Both the choke and the LT44 primary have
about the same d.c. resistance and are phys-
ically about the same size. The transformer
has two windings but the choke has only
one so it probably consists of more turns of
thicker wire. More tums, same current,
more magnetic field for the same power!
In practice the choke proved far more
difficult to dismantle as the laminations
appeared to be stuck together with some
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dered to the board to secure it. Completed unit showing the battery compartment and
An alternative to the LT44 positioning of the circuit board.
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No. S3 S4 S5 S6 FREQ EFFECT
0 OFF OFF OFF OFF 150

DELTA
1

Ll CAF CAA G a0 DEEP SLEEP

2 OFF OFF ON OFF 299
3 OFF OFF ON ON 399
4 OFF ON OFF OFF 460 THETA:
5 OFF ON OFF ON 517 CREATIVITY, DREAMING
6 OFF ON ON OFF 599
7 OFF ON ON ON 785 SCHUMANN RESONANCE
8 ON OFF OFF OFF 892
9 ON OFF OFF ON 10-11 ALPHA

DEEP RELAXATION

11

10 ON OFF ON OFF 10 en AT
1t ON OFF ON ON 1198 STRESS RELIEF
12 ON ON OFF OFF 1300 -
13 ON ON OFF ON 1896 A Chal L
14 ON ON ON OFF 2069 NORMAL CONSCIOUSNESS
15 ON ON ON ON 2167 OPTIMISM

Fig.7. Switch settings, frequencies and effects.

kind of glue instead of the waxy substance
of the LT44. Prising them out was a real
touch-and-go operation. The bobbin has
only two connections so it was glued to the
board though the connections do fit direct-
ly into the same holes.

Following all this effort there was only a
tiny increase in the field output.
Considering the difficulty of dismantling it
and the fact that it costs nearly three times
as much, constructors are recommended to
stick with the LT44 audio transformer as
the source of the coil.

SWITCHED-ON

Some options are available when fitting
the d.i.l. switch. For simplicity it could be
soldered directly to the p.c.b. and operated
through a hole in the case, but this might
prove awkward.

A socket could be used to raise it a bit,
but the same difficulty would apply. It
could be glued to the case and then wired to
the board.

However, for the prototype a socket with
wire-wrap pins was used to raise it so that
its surface was flush with that of the case.
Wire-wrap sockets do not seem to be as
common as they once were, and 12-pin
ones may well not exist. A 14-pin one was
modified for the prototype by pulling out
the unwanted pins and then cutting off the
unused bit of the body with a sharp knife.
This would also work for a 16-pin socket.

However, even 14- and 16-pin wire-wrap
sockets are becoming rare. A couple of
alternatives that are still readily available
are strips of wire-wrap socket that can be
cut to length, and 28-pin sockets that can be
cut to provide two such strips.

To fit the socket the d.i.l. switch was first
fitted into it, then the socket was inserted
into the board with a large dollop of Blu-
Tack beneath it. The p.c.b. was then
screwed to the mounting pillars and the top
half of the case was held in place whilst the
switch was pressed down against the Blu-
Tack into the exact required position. The
board was then carefully removed and the
socket pins soldered, then the Blu-Tack
was removed.

This admittedly fiddly operation results
in a switch that is mounted directly onto the
p.c.b. but is perfectly flush with the case
front when the unit is assembled, providing
easy operation and a really neat appear-
ance. A further advantage is that if the

switch should fail a replacement can be
simply plugged in. A similar procedure was
used to fit Le.d. DI, using a large blob of
Biu-Tack to hold it in position for
soldering.

The batteries are fitted in a 2-cell AAA
holder, fixed into the case with double-
sided adhesive strip. They have a slight ten-
dency to pop out of the clip if the unit is
knocked. but this can be prevented by fill-
ing the spare space in the battery compart-
ment with a piece of firm polyurethane
foam.

TESTING

Very little testing is required with this
project. When switched on the Le.d. should
light for two seconds, then the output
should start running. Whilst D1 is lit the
circuit draws about 10mA but in normal
operation the circuit draws less than 4mA.

Changing any of the four frequency set-
ting switches should result in another opera-
tion of the 1.e.d. With all four switches in the
“off"’ position the unit will operate at its low-
est frequency of just 1-5Hz so it can be
checked with an analogue meter; as the
pointer should be able to follow the sinewave
outputs from 1C2a and IC2b to the coil.

All eight port B outputs of IC1 should be
alternating high and low at the same fre-
quency. If an oscilloscope is available a
higher frequency can be selected so that the
output waveform can be observed. With all
four switches “on" the frequency should be
just under 22Hz.

STAY CALM

To use the unit, an appropriate frequency
should be selected. Those available are
shown in Fig.7 together with their switch
settings and associated effects. The binary
equivalent of the number for each frequen-
cy is set with the switches - most readers of
EPE will know how to do this!

All four switches “off™ is zero and all
four “on"" is fifteen, a total of 16 possible
combinations. The bottom switch S6 is the
least significant bit or “LSB"™.

The unit should be kept close to the body
for maximum effect. For insomnia one of
the two lowest frequencies should be
selected and it can be placed under the
user's pillow, which seems to be particular-
ly effective.

Switching the unit off and then on again
immediately should be avoided as this may
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Virtual Scope display of the waveforms at (top) IC2a pin 5 and
(bottom) IC2a pin 7.

result in the Le.d. failing to operate, proba-
bly because capacitor C2 has insufticient
time to discharge so the circuit never actu-
ally powers down. This is not a serious
problem as tests show it to be generating
the magnetic field correctly even when this
occurs.

SPACED OoUT

One of the available frequencies is
7-85Hz which is as near as could be pro-
grammed to the 7-83Hz *“Schumann
Resonance ™. This intriguing phenomena is
one of the naturally occurring magnetic
fields that have always surrounded us.

It appears that the space between the
carth’s surface and the ionosphere forms a
gigantic resonant cavity with physical
dimensions that give it a frequency some-
where between 7Hz and 8Hz. Excitation by
phenomena such as lightning starts oscilla-
tion and very low attenuation at these fre-
quencies allows it to keep going more or
less continually.

Enthusiasts of the effects of fields at this
frequency say that modern man is missing
out on its supposed beneficial eftects
because it tends to be masked by more
powerful fields from the electrical equip-
ment and wiring which nowadays sur-
rounds us all. There is even a story that
NASA installed Schumann frequency field
generators in spacecraft after finding that
space sickness was in part due to the astro-
nauts travelling beyond the range of this
field.

If any reader knows the truth of this story
we would be very interested hear from
them. Meanwhile, in an age of stress and
insomnia, it is hoped that this project will
bring some beneficial calm and relaxation
to its constructors. O

—— COMING SOON

Micro-Tesla!

A Sensitive Magnetic Field Sensor
Capable of indicating the tiny fieids
generated by the EPE Mood PICker.
It is also capable of detecting an ordi-
nary permanent magnet at a range in
excess of three metres, which could
lead to a variety of interesting experi-
ments and applications for the enthu-
siast.

+
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Constructional Project =

INTRUDER
DETERRENT

BART TREPAK

/s there anyone at home?

T NIGHT, an intruder alarm bell box
Amay not be noticed and a would-be

intruder might attempt a break in if
the house appears unoccupied. However, a
light burning in an upstairs room is a good
deterrent and it is quite a simple matter to
build a light sensitive switch to switch the
lights on automatically when it gets dark.

The deterrent effect can be made even
greater by automatically switching the
lights on and off every so often, so that it
appears that there is somebody there to do
the switching.

Obviously too rapid an on-off switching
cycle would be unrealistic and a period of a
few minutes would seem ideal. Since the
light being on would be more of a deterrent
than if the potential intruder happened to
come along while the light was off, the cir-
cuit should keep the lights on for longer
than the period for which they are switched
off.

DISCO LIGHTS

Building a light sensitive switch is easy
enough. but setting one up to switch on the
lights in the same room is not quite so sim-
ple. Great care must be taken to place the
sensor in a position where it will sense the
external light level but not respond to the
light being switched on in the room.

Failure to ensure this will result in a
feedback effect with the light switching on
when it gets dark, resulting in it being light
thus causing the light to switch off again,
and so on. The effect is likely to be far from
realistic, although the would-be intruder
may be led to think that there is a disco
party going on inside!

However, the device described here has
been designed in such a way that it can be
plugged into any convenient wall socket
and the lamp plugged or connected to it
without regard as to which way the sensor
is facing or the power of the lamp being
controlled. To allow this, it sampies the
light level only when the lamp being
switched is off. When the lamp is on, the
brightness level is ignored so that feedback
cannot occur. '

As the light level falls, the circuit begins
switching the lights on and off at predeter-
mined intervals and, when in the off state
and the light level has increased above a set
level, this action stops and the lights remain
switched off.
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SCHMITT NAND

The circuit is based on a quad 2-input
Schmitt trigger NAND gate. To understand

how the circuit works, it is important,
therefore, to know what a Schmitt NAND
gate does.

The truth table for a 2-input NAND gate is
shown in Fig.1. When both inputs are high,
the output will be low, but if either or both of
the inputs go low, the output will go high.

fpu—
aP
6_3,_

O =0 |>»
- =00 b

O = aa

Fig.1. NAND gate and truth table. -

A Schmitt trigger NAND gate differs
from an “ordinary”” NAND gate in the way
it responds to input signals, as illustrated in
Fig.2. Assuming that one input of the
NAND gate is connected to the positive rail
(logic high) and a slowly rising ramp volt-
age is applied to the other, the ordinary

NAND gate output will be high while the
input is below the lower logic threshold.

For most CMOS gates the lower logic
threshold below which a logic 0 value is
guaranteed by the manufacturer lies at
about one-third of the supply voltage.
Similarly, the guaranteed logic 1 condition
lies above about two-thirds of the supply
voltage. The region between the two levels
is considered indeterminate, in that neither
logic level can be guaranteed.

When the input voltage level enters the
indeterminate region, the circuit begins to
behave like a very high gain amplifier so
that any noise superimposed on the input
(particularly when it is near the middle of
the indeterminate region) will cause the
output to switch between states giving rise
to the output waveform shown in Fig.2a.

Once the input level is above this inde-
terminate region, it will now be considered
to be at a logic | level, and the output will
settle into its low state as determined by the
NAND gate’s inversion function.

A similar action will happen with a
falling input voltage. The indeterminate
region does not normally cause problems in
well-designed digital circuits because the
input voltages switch so fast that the output
has no time to oscillate. It can be a great
problem, though, if slow or poorly defined
logic signals are applied.

The waveform in Fig.2b shows how a
Schmitt trigger gate responds to the same
slowly rising or falling input and it can be
seen that no oscillation occurs. The circuit
achieves this by having two well-defined

INPUT
Vec
_____________________ UPPER _
THRESHOLD
INDETERMINATE
_________ REGION N\ .. .loweR_
THRESHOLD
a)
OUTPUT
Vee ' OSCILLATIONS

INPUT
Veo
..................... UPPER _
THRESHOLD
......... P VI .
b)
OUTPUT
Vec

Fig.2. Response of (a) “ordinary” and (b) Schmitt trigger gates to slowly rising and

falling input levels.
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input thresholds and no indeterminate
region.

As the input voltage rises. nothing happens
until the upper threshold is rcached where-
upon the output switches to a low level. Any
small amount of noise on the input is ignored
and the circuit will remain in this state until
the input has fallen below the lower thresh-
old, when the output will switch high.

SCHMITT OSCILLATOR

Not only is this characteristic extremely
useful in this intruder deterrent application,
where the voltage from the sensor will
inevitably change slowly as darkness falls or
day breaks, but it also allows the construc-
tion of simple oscillators, as shown in Fig.3.

The output will be approximately a
square wave (except for the initial cycle)
because the RC time constant will be the
same whether the capacitor is charging or
discharging. This can be easily modified,
however. by connecting a diode in series
with another resistor across resistor R as
shown dotted in Fig.3.

Depending on the direction of the diode,
this will effectively reduce either the charg-
ing or discharging resistance, causing a cor-
responding change in the mark space ratio of
the output wavefori. Alternativelv, a resistor
in parallel with a diode placed in series with
resistor R would achieve the same result.

The circuit of Fig.3 is shown with one
input tied to the positive rail. but the gate

still retains its NAND

characteristics. By
connecting the spare
input to OV, the output
will switch high and

S uppeR [ oscillation will stop.
THRESHOLD | This input can, there-
.. _ower_| fore, be used to switch
THRESHOLD)  he oscillator on or off

if required.

Veo

CIRCUIT
DETAILS

The operation of
the Intruder Deterrent
circuit shown in Fig.4
can now be described.
Assuming for the
moment that the point

OQUTPUT VOLTAGE

marked A’ in the cir-

|

Fig.3. Schmitt trigger oscillator and its waveforms.

When the circuit in Fig.3 is switched on.
the capacitor C will be discharged so the
input voltage will be low, resulting in the
output being high. Current will now tlow
via resistor R and the capacitor voltage will
rise exponentially until the upper threshold
is reached.

At this point, the output will switch low,
causing the capacitor to discharge exponen
tially via resistor R until the lower thresh
old is reached, when the output will go high
again, and so on.

R1

cuit is high, it will be
seen that the output of
ICla will oscillate at a
rate determined by
C1.R2,R3 and DI.

Because of the orientation of diode DI.
the charging period (during which the out-
put of this gate

oscillator controls the time for which the
light is switched on and off, the compo-
nents have been chosen to give a “lights
on” period of around 540 seconds and a
“lights oft™" period of about 100 seconds.

The output of this oscillator is fed to
IC1b, which simply inverts the oscillator
output. The output of this is in turn con-
nected to another oscillator, based around
ICl¢, C2, R4, RS and D2.

In this oscillator, the values of the capac-
itor and resistors are much lower than with
ICa so that the circuit oscillates at a much
higher frequency. of about 2-5kHz. This
gate oscillates when the output of IC1b is
high and D2, RS ensure that the transistor
TR1 is switched on for only a short period
(around 30us) while remaining off for most
of the cycle (about 400us).

This is done to reduce the average cur-
rent drawn by the circuit and enable a sim-
ple capacitive dropper to be used in the
mains-derived power supply. Transistor
TRI1 is used to trigger the triac CSRI,
which in turn switches the light on.

From this it should be clear that the
lights are only switched on when the con-
trol input of IClc is high, because, when
this input is low, the gate’s output will be
forced high causing TR1 (a pnp device) and
the triac to switch off.

With the control input low and the lights
off, the potential divider formed by RI,
VR1 and phototransistor TR2 is effectively
connected across the supply rails and
comes into play. In high light levels, TR2
will conduct and if the light level sensed by
TR2 is such that the voltage at point A falls
below the lower threshold of ICla, this
oscillator will be disabled and its output
will stay high, causing IC1b output to stay
low ensuring that the lights stay oft.

As darkness falls, TR2 will begin to
switch oft and the voltage at point A will

1s high) will be
shorter than the

discharging
period so  that
the output will
be¢ low  for
longer than it is
high.  As  this

VR1

N
6#[.

RS
T

D3
1N4148

813
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R8
™
230Vac
MAINS
FS1
TBIN 1A*
s
*SEE TEXT
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Fig.4. Complete circuit diagram for the Intruder Deterrent.
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rise. When the upper threshold is reached,
the output of ICla will go low, causing the
output of ICIb to go high, thus switching
the lights on. (Note, of course, that capaci-
tor C1 will have been charged since the
output of ICla remains high when it is dis-
abled so that this input will also be high.)
Both ends of the potential divider formed
by R1, VRI and TR2 will now be high so
point A will also be high, irrespective of the
light level being sensed by TR2. Only when
the lights switch off again at the end of the
cycle (when ICla output goes high) will the
~ambient light level be sampled again, ensur-
ing that the lights being switched are ignored.

POWER SUPPLY

Power for the circuit is derived from the
normal household mains supply. Capacitor
C4 and Zener diode D4 drop the mains volt-
age to around 8V with D3 rectifying and C3

smoothing the output to give a d.c. supply of

just over 7V. This value will vary depending
on the current drawn by the circuit, especial-
ly when the triac is switched on, but will
have no effect on the circuit operation.

Resistor R7 is included to protect the
Zener diode from the high current which
could flow when the circuit is first connect-
ed to the mains with capacitor C4 dis-
charged. Resistor R8 serves to discharge
C4 when the circuit is disconnected from
the mains, ensuring that high and potential-
ly lethal voltages are not stored by the
capacitor.

COMPONENTS

Resistors
R 10k See
R2, R8 1M (2 off)
R3 4amM7
Ra 22k TALK
R5, R7 1k (2 off) page
R6 470Q
All 0.25W 5% carbon film or better
Potentiometer
VR1 470k min. horiz. preset
Cagacitors
100« radial elect. 16V
c2 100n ceramic plate, 63V
C3 470u radial elect. 16V
C4 100n 250V a.c. Class X
Semiconductors
D110 D3 1N4148 signal diode
D4 8V2 400mW Zener diode
D5 red l.e.d
TR1 BC558 pnp transistor
TR2 BP103B phototransistor
CSR1 TIC206D sensitive-gate
triac, 400V
IC1 4093 quad 2-input
Schmitt NAND gate
Miscellaneous
St s.p.s.t. insulated switch,

mains rated (see text)
Printed circuit board, available from the
EPE PCB Service, code 235; |.e.d. clip; 3-
way terminal block, 14-pin d.i.l. socket,
plug-box with integral mains outlet sock-
et, in-line fuseholder and fuse (see text),
mains rated connecting wire; solder, etc.

£10

Approx. Cost
Guidance Only

excl. case.
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The lLe.d. D5 is included to show when
the triac is being triggered, to assist in set-
ting up the circuit if no load is connected.

An on/off switch may be considered an
unnecessary luxury as there will normally
be one fitted to the socket into which the
device will be plugged. However, an s.p.s.t.
switch connected across the triac (as shown
in Fig.4) could be useful to select On or
Automatic mode allowing the unit to be
plugged permanently into a socket and by-
passed if not required, allowing the light to
be switched on and off manually. The
switch should, of course, be rated for mains
applications.

CONSTRUCTION

Because this circuit is mains powered,
it is not suitable for beginners. If you are
in any doubt about connecting it correct-
ly, consult a qualified electrician.

The circuit is assembled on a small printed
circuit board, whose layout and track details
are shown in Fig.5. This board is available
from the EPE PCB Service, code 235.

The p.c.b. should be assembled and
checked carefully before making any con-
nections to the mains supply — any mistakes
could easily result in the instant destruction
of your work and many of the components.

Construction should follow normal prac-
tice with low profile components such as
resistors and diodes being mounted first
before progressing to the taller devices
such as capacitors. Note that capacitor C4
rests above resistors R7 and R8. A socket
should be used for IC1.

There is one wire link on the board
between IC1 and the terminal block - a
short piece of component lead trimmed
from a resistor will serve.

Take care to mount all polarity sensitive
components such as diodes, electrolytic
capacitors and semiconductors the right
way around. Transistor TR1 may be almost
any small signal pnp type. such as a
BC212, BC327, 2N3702, ZTX500 etc., but
make sure that the type chosen has the
same lead configuration as the device spec-
ified (see Fig.5).

Phototransistor TR2 is housed in a clear
2-pin 5mm l.e.d.-type package with the
base connection being omitted. The collec
tor connection is the one adjacent to the flat
portion on the rim of the package (as shown
in Fig.5).

Other phototransistors could possibly be
used, although this has not been tried. The

one specified has the great advantage of

being cheap and easy to mount in a panel as
a standard l.e.d. clip can be used. Although
it is shown mounted on the p.c.b., it will
probably be best mounted in the side of the
box and connected to the p.c.b. by tlying
leads.

POWER RATINGS

Two components worthy of special note

are capacitor C4 and triac CSR1. Both of

these must be rated for mains operation,
which means that C4 should have a voltage
rating of 250V a.c. and CSR1 a rating of at
least 400V a.c.

Note that on many capacitors the voltage
ratings usually refer to d.c. values and the
breakdown voltage on a.c. supplies may be
very much lower. A Class X device rated
for connecting directly across the mains
supply must be used for C4.
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Fig.5. Component layout and full-size
p.c.b. track details. Plus pin-outs for
TR1 and TR2.

Because of the limited current which this
kind of power supply circuit can provide, it
is important to use a sensitive-gate triac to
ensure that the device will trigger in all sit-
uations. The TIC200D specitied has a max-
imum trigger current requirement of SmA
and any replacement should also have this
value or less.

In practice, this will mean that devices
with a load current rating of 3A or less will
be suitable. limiting the maximum load
power to 750 watts in the case of the device
specified

Even this can only be achieved with
the device mounted on a suitably large
heatsink and a more realistic maximum
power of 200W to 300W should be
respected if no heatsink is fitted. This
should in any case be more than suffi-
cient for the intended application where a
40W or 60W lamp will probably be used.
No provision for a heatsink has been
made on the p.c.b. or in the suggested
plug-box.

VARIABLE TIMING
Variable resistor VR is specitied as a

preset component and determines the ambi-

ent light level at which the circuit will
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Constituent parts of the specified plug-box (left) and (right) two halves of the box, with outlet socket fitted, together with the

completed p.c.b.

begin to switch. There should not be any
need to keep adjusting this, especially if the
unit is always mounted in the same loca-
tion, but it can be replaced by a panel
mounted potentiometer of the same value if
required.

If you decide to do this, choose a device
with a plastic spindle and connect it to the
p.c.b. with flying leads. As mentioned ear-
lier, the On time is determined by capacitor
Cl1 together with R2 and R3 while the Off
time depends on the value of resistor R2.

As these times are not critical, other val-
ues for these components could also be
used, although for realism the resulting
times should be measured in minutes rather
than seconds, and the Off time should be
relatively short compared to the On time.

The nature of the circuit ensures that the
On time will always be longer than the Off
time (provided diode D1 is not reversed)
and with the component values specified
these will be around nine minutes on and
almost two minutes off. Longer times may
be achieved by making C1 and/or R2 and
R3 larger.

There is little advantage in making these
times variable but, again, panel mounted
potentiometers (with suitable series resis-
tors) could be used if required.

The relatively long time constants can
make testing the circuit a bit of a chore and

it is therefore recommended that, initially,
the circuit is built with C1 equal to (say)
4-7uF and once circuit operation is proved
the larger specified value can be
substituted.

FIRST TESTS

With safety in mind, it is probably best to
temporarily bypass capacitor C4 with a
wire link and power the circuit from a 9V
battery or a low voltage power supply by
connecting the positive to terminal L and
the negative to N. This part of the testing
should be done before mounting the unit in
its plug-box.

No load should be connected to the triac
as the l.e.d. can be used to indicate the out-
put status.

This approach will enable the circuit to
be checked and set up at a low safe voltage
before it is connected to the mains supply
for a final check. Remember to remove
the C4 bypass link before mounting the
unit in its box and connecting it to the
mains.

ENCLOSURE

The unit is intended for fitting into a
plug-box which also has an integral mains
outlet socket. Since the circuit requires
both live and neutral mains connections, if
is not suitable as a replacement for a wall

A
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Fig.6. Details of interconnections between the p.c.b. and plug-in enclosure.

Everyday Practical Electronics/ETI, July 1999

light switch. If an alternative case is used it
must be fully insulated and no metal parts
i.e. p.c.b. fixings should pass through the
case walls.

The interwiring between the p.c.b. and
the plug-box is shown in Fig.6. Mains rated
cable of an amperage suitable to the lamp
being powered should be used.

The phototransistor can be mounted in
the box by drilling a suitable hole and using
a panel mounting l.e.d. clip. A suitable hole
should also be cut for switch S|1, positioned
so that there is no danger of the switch
touching the plug or socket terminals.
Ensure that the switch is securely mounted.
Note that no metal parts should pass
through the case walils.

For safety, an in-line fuse (rated to suit
the lamp used — e.g. 1A or 2A) should be
included in the live lead if one is not
already fitted in the mains plug.

FINAL CHECKS

Remember that this circuit operates at
mains potential. Check all connections
carefully before switching on the supply
and do not touch any part of the circuit
when it is on. "

Having satisfied yourself about the cor-
rectness of your complete assembly, plug
the circuit into the mains. Using a mains-
insulated screwdriver, adjust VR1 to set the
level of brightness (or rather darkness) at
which operation will start.

When IC1a output switches high in high
ambient light conditions, as well as switch-
ing the light off, capacitor C1 will continue
to charge to the supply rail. This means that
the first On period following a reduction in
the ambient light level will be much longer
than normal, because C1 has to discharge
from 100 per cent of the supply rail instead
of 60 per cent of the supply as occurs on
subsequent occasions.

IN USE

The unit can be positioned anywhere in
the room (using a mains extension cable
and connector if necessary), preferably fac-
ing a window and not shielded by furniture
or other obstacles so that the light level out-
side can be sensed, although a darker loca-
tion can be compensated for to a certain
extent by suitably adjusting VR1. 4
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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 muitimeter and
much more. 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; Osdcillators.
Oscillators are found in both linear and digi-
tal circuits. Gives a good basic background in
oscillator circuits. Code VT206

VCR MAINTENANCE
VT102 84 minutes: Introduction to VCR
Repair. Warning, not for the beginner.
Through the use of block diagrams this
video will take you through the various
circuits found in the NTSC VHS system.
You will follow the signal from the input to
the audio/video heads then from the
heads back to the output.

Order Code VT102
VT103 35 minutes: A step-by-step easy to
follow procedure for professionally clean-
ing the tape path and replacing many of
the belts in most VHS VCR's. The viewer
will also become familiar with the various

parts found in the tape path.
Order Code VT103

£34.95 ...

inc. VAT & postage

Order 8 or more get one extra FREE
Order 16 get two extra FREE

DIGITAL

Now for the digital series of six videos. This
series is designed to provide a good ground-
ing in digital and computer technology.
VT301 54 minutes. Digital One; Gates begins
with the basics as you learn about seven of
the most common gates which are used in
almost every digital circuit, plus Binary
notation. Order

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. 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).

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, 33 Gravel Hill, Merley, Wimborne, Dorset
BH21 1RW (Mail Order Only)

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: editorial@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. FM.
basics including the functional blocks of a
receiver. Plus r.f. amplifier, mixer oscillator,
i.f. amplifier, limiter and f.m. decoder stages
of a typical f.m. receiver. Order Code VT402

VT403 58 minutes. F.M. Radio Part 2. A con-
tinuation of f.m. technology from Part 1.
Begins with the detector stage output, pro-
ceeds to the 19kHz amplifier, frequency dou-
bler, stereo demultiplexer and audio amplifier
stages. Also covers RDS digital data encoding
and decoding. Order Code VT403

MISCELLANEOUS
VT501 58 minutes. Fibre Optics. From the
fundamentals of fibre optic technology
through cable manufacture to connectors,
transmitters and receivers.

Order Code VT501
VT502 57 minutes. Laser Technology A basic
introduction covering some of the common
uses of laser devices, plus the operation of the
Ruby Rod laser, HeNe laser, CO, gas laser
and semiconductor laser devices. Also covers
the basics of CD and bar code scanning.
Order Code VT502

Each video uses a mixture of animated current
flow in circuits plus text, plus cartoon instruc-
tion etc., and a very full commentary to get the
points across. The tapes are imported by us and
originate from VCR Educational Products Co,
an American supplier. We are the worldwide
distributors of the PAL and SECAM versions of
these tapes. (All videos are to the UK PAL stan-
dard on VHS tapes unless you specifically
request SECAM versions.)
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DT830B AG2601 MX450 305LD
Multimeter £12:56” £8.00 1MHz Audio gen £16+58 £99.00 Multimeter £4+:33 £29.00 Power supply £175:08 £139.00
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AC and DC voltage

@ AC & DC volts @ t0Hz-tMHz in § ranges o ® 0-30V 5A output
® DC current to 10A @ Sine and square outputs ® AC and DC current to 20A ® Twin LCD displays
® Transistor test @ 500chm output impedance @ Resistance to 20Mohm @ Coarse & fine adjustment
® Diode test @ 240Vac mains operation ® Capacttance to 20uF @ Short crrcuit protection
® Basic accuracy 0-5% ® Sync nput ® Diode. Hfe & continuity test ® Audible & visual over current alarm
@ Includes holster & test leads @ Service manual available for £15.00
Ex-demonstration equipment
MO30 Grundig FG100 Grundi RLC100 Grundig RF1000 Grundig
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@ 30MHz bandwidth ® 0-5Hz to 20MHz range ® 0-5% accuracy ® 10kHz to 1GHz range

@ 2channels ® 2 x 16 digit alphanumeric display ® 2 x 16 digit alpha display ® 1mV to 10V ranges

® 8 x 10cm screen ® Microprocessor self test ® Microprocessor self test @ Analogue recorder output

@® X andY modes ® RS232 interface ® RS232 interface ® -47dBm to +33dBm

® 5mV to 20V /div ® Frequency & output levet display ® Resistance 1m ohm to 2M @ Average accuracy 3%

® 0'5us to 200ms ® Backlitl.cd ® Inductance 0-1uH to 200H ® Includes RF probe & insertion head
@ Til/carrying handle ® Sine, square, tnangie & sawtooth ® Capacitance 0-tpF to 2mF complete with N-plug/socket

Others including: UZ2400 2-4GHz Freq counter £386:58 £275.00 DM100 4-5 digit 0-05% bench multimeter £446708 £295.00

Data sheets available as hard copies or on our web site and all equipment (new or ex-demo) is supplied with manuals, all accessories in original
manufacturers' packaging and include a 1year guarantee. Ex-demo units are unmarked, in virtually new condition and and have generally only been
used once for exhibitions/demonstrations. Other new and ex-demo models for Grundig & Kenwood available.
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Everyday Practical Electronics are pleased to be able to offer all readers these

ELECTRONICS CD-ROMS

circuits.
FUNCTIONS

The component values on all
circuits can be edited and the user
can use the simulation engine to
see how the value of each
component affects circuit
performance. You can, for instance,
alter frequency and phase angle
and plot outputs on a virtual
oscilloscope or show load line
graphs etc.

COVERAGE

Sections on the CD-ROM include:
Fundamentals — Analogue
Signals (5 sections), Transistors (4
sections), Waveshaping Circuits (6
sections); Op.Amps - 17 sections
covering everything from Symbols
and Signal Connections to
Differentiators; Amplifiers — Single
Stage Amplifiers (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.

@ Includes SPICE circuit
simulator with over 50
circuits

@ Unique virtual laboratories
@ Editable assignments

@ Design parameters for circuits
included

® Complete hi-fi amplifier case
study

Prices for each of the two CD-ROMs above are:

ANALOGUE ELECTRONICS
by Mike Tooley

Analogue Electronics is a complete learning resource for
this most difficult branch of electronics. The CD-ROM
includes a host of virtual laboratories, animations,
diagrams, photographs and text as well as a SPICE
electronic circuit simulator with over 50 pre-designed

DIGITAL ELECTRONICS
by Mike Tooley

Digital Electronics builds on the knowledge of logic gates
covered in Electronic Circuits & Components (below), 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.

=3= zl—sﬂ_—_’d-_u'v»lo.d

3| 3 Cmpiisiors ~—-$| T rgstal Fundwmontats T FUNDAMENTALS
1 "" e Fundamentals introduces the basics
DD I of digital electronics including binary

&= and hexadecimal numbering
systems, ASCII, basic logic gates
and their operation, monostable
action and circuits, and bistables —

including JK and D-type flip-flops.

COMBINATIONAL
LOGIC
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Complimentary output stage.

Muitiple gate circuits, equivalent logic

Virtual laborato FI Flops
a atory - Flip-Flop functions and specialised logic

Lo )

3 Fibers p—sfd functions such as majority
- vote, parity checker, scrambler,
s o TR T half and full adders. Includes
o 3 -, fully interactive virtual

laboratories for all
circuits.

SEQUENTIAL LOGIC

t T ek ow st o Bt Introduces sequential logic
= e e — including clocks and clock circuitry,

counters, binary coded decimal
and shift registers.
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Twin-T phase shifting network

DIGITAL SYSTEMS

A/D and D/A converters and

o 3| 6 Syateens

their parameters, traffic light

(o [

controllers, memories and
microprocessors — architecture,
bus systems and their arithmetic
logic units.

GALLERY

A catalogue of commonly used
IC schematics taken from the
74xx and 40xx series. Also
includes photographs of

- 'LqIT-‘IZAFA common digital ir)tegrated
Gallery — Wideband Amplifier Microprocessor circuits and circuit technology.
Hobbyist/Student ............c.cccovvmeenrvneicnnenoninccinnens £45 inc VAT
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)

ELECTRONIC CIRCUITS & COMPONENTS
+ THE PARTS GALLERY by Mike Tooley

Electronic Circuits & Components provides an introduction to the principles and application of the most common types of
electronic components and shows how they are used to form complete circuits. The virtual laboratories, worked examples and
pre-designed circuits allow students to learn, experiment and check their understanding as they proceed through the sections on
the CD-ROM. Sections on the disk include: Fundamentals: units & multiples, electricity, electric circuits, aiternating

circuits. Passive Components: resistors, capacitors, inductors, transformers.

[ s?mlconductors: diodes, transistors, op.amps, logic gates. Passive Circuits . Active _;41 T Grewio 4
s Circuits

AVA T ey The Parts Gallery — many students have a good understanding of electronic theory but :-_-_-_-;:- ?
SR ES] - s still have difficulty in recognising the vast number of different types of electronic .,__,__,_ |
] 2= e . components and symbols. ,. , P, |
TS [ Pedra e The Parts Gallery helps overcome this problem; it will help students to recognise 3 " :._ |
e e common electronic components and their corresponding symbols in circuit diagrams. | ——|

. ‘.‘.’:‘.’._'."’._‘.T' Selections on the disk include: Components ,Components Quiz, Symbols, Symbols &-n.ﬂ e beyrrerlod- S

R . Quiz, Circult Technology pm———— |
Oz Hobbyist/Student . ...........c.covueereennennnnn.. £34 inc VAT ST ol

= e} Seee] === #="| Institutional (Schools/HE/FE/Industry) ............... £89 plus VAT ) T
= S[E=T=1241  |nstitutional 10 user (Network Licence) . ............. £169 plus VAT  |=zi=sl S mee]rlng

(UK and EU customers add VAT at 17.5% to “plus VAT" prices) Circuit technology screen

Virtual laboratory - sinusoids



Interested in programming PIC microcontrollers? Learn with | by John Becker

Developed from John's EPE series, 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

Whiist 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 once you
have mastered PIC software writing.

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
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DESIGNS

RAYMOND HAIGH

This new series is prepared with the electronics enthusiast and experimenter
very much in mind and is intensely practical. Tried and tested circuits are
fleshed out with component values, and their vices and virtues are exposed.

PART 1: THE HARTLEY OSCILLATOR AND ITS VARIANTS

mundane of electronic equipment. Like beating hearts, they

send out the impulses which give life to radio transmitters
and receivers, computers, frequency counters, calculators, timers,
oscilloscopes and signal generators of all kinds.

DEFINING AND CLASSIFYING

Exploiting the negative resistance of an arc (“spark’ transmit-
ters), or the use of an alternator or some other electro-mechanical
device to generate oscillations, has been relegated to history. For
our purpose, therefore, an oscillator can be defined as an electronic
circuit which converts direct current (d.c.) to alternating current
(a.c.), and an oscillation is the periodic variation of current or volt-
age in the circuit,

Defining oscillators is one thing, classifying them is quite anoth-
er. Some authorities place them in two categories: feedback or neg-
ative resistance. Whilst there are circuits which clearly depend on
the phenomena of negative resistance, any oscillator can be
analysed from either standpoint, and this approach can be
confusing.

Another method of classification depends on whether the circuit
action is of the harmonic or the relaxation type. Oscillators in the
former category generate more or less sinusoidal waveforms, whilst
those in the latter usually produce a square or sawtooth output.
Harmonic and relaxation oscillators have fundamentally different
circuits, and this leads us to a more useful method of classification.

All oscillators comprise two basic elements: a frequency deter-
mining section and an amplifier or negative resistance device which
maintains the oscillations. The passive, frequency determining
components are of three kinds: an inductor and capacitor forming a
tuned circuit; a quartz crystal or ceramic resonator; or resistors and
capacitors. In this series of articles, the various circuits will be con-
sidered under these three headings.

BRIEF HISTORY

The invention of the triode valve was crucial to the development
of all three classes of oscillator, and most of the circuits in use today
were developed during the valve era. !

In 1906, Dr Lee de Forest produced the first electronic amplify-
ing device by adding a control grid to Fleming's diode valve. Lee de
Forest named his invention The Audion, and it was Eccles (of flip-
flop fame) who subsequently called it a triode.

When attempts were made to use the new device for r.f. signal
detection and amplification, its ability to maintain oscillations in a
tuned circuit soon became apparent. The phenomena was exploited
by Armstrong, de Forest, Meissner, and others, and, from 1913, sev-
eral patents for valve oscillator circuits were filed both in Europe
and America.

OSCILLATORS are crucial to the working of all but the most
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In 1924, after seven years of acrimonious litigation, control of
oscillating valve patents in America was awarded, on a legal tech
nicality. to de Forest. In Europe, patents were held by the German,
Alexander Meissner, and an Englishman, Captain H. J. Round. It
was during these carly years that Colpitts, Franklin, Hartley and
others devised their classic LC (inductance/capacitance) circuits
which. together with later variants, have survived into the transistor
age.

The rultivibrator, a two-valve circuit in which resistors and
capacitors fix the operating frequency, was first described by
Abraham and Bloch in 1918. Gill and Morrel published details of
their work on negative resistance oscillators in 1922, The follow
ing year, W. G. Cady demonstrated. to G. W. Pierce of Harvard
University, the way in which a quantz crystal can determine the fre-
quency of a valve oscillator. Within a few months, Pierce had devel
oped his own circuits of this kind.

All of the basic oscillators we use today were, therefore. con
ceived within two decades of the invention of the triode valve.

VALVES AND TRANSISTORS

The gradual shift from valves to transistors during the sixties and
seventies has not been without its drawbacks. Valves, for the most
part, are fragile, microphonic. power-hungry devices which gener-
ate comparatively large amounts of heat. But, despite these failings,
they have advantages over transistors, particularly when used as the
maintaining device in an oscillator circuit.

Valves are highly linear, and their characteristics and inter-clec-
trode capacitances do not vary much with changes in temperature
and signal levels. or moderate shitts in supply voltage. The charac-
teristics and internal capacitances of transistors, on the other hand,
display significant variations. This can make biasing arrangements
more complicated and frequency stability more difficult to achieve,
despite the minimal heat generation.

The introduction of the field effect transistor (f.e.t.) with its high
gate resistance and more valve-like characteristics made it easier to
adapt the classic oscillator circuits. However, as frequency increas-
es through vh.tf. and into wh.f., the gate impedance of a fe.t.
reduces and it becomes more like its current-driven bipolar
counterpart.

A limited range of valves is still retailed. Whilst some are suitable
for use in oscillator circuits, they are fairly expensive and require
high-voltage power supplies. Because of this, all of the circuits
described in this series incorporate semiconductors as the active
devices. Any reference to valves is in a purely historical context.

MAINTAINING OSCILLATION

The sudden application of a.direct voltage to an LC tuned circuit
initiates, or shock excites, oscillations. Because of resistive losses,
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a) SERIES FED

b) ALTERNATIVE SERIES FED

c) SHUNT FED

Fig.1. Simplified circuits for series and shunt (parallel) fed Hartley oscillators: a) series fed; b) alternative series fed and c) shunt
(parallel) fed. With series feed, power is supplied to the transistor via the feedback winding.

the oscillations fade away, their duration and magnitude being
directly related to the Q" factor of the tuned circuit (the higher the
Q the lower the resistive losses).

Oscillations can be maintained by connecting an amplifier to the
tuned circuit in such a way that energy is fed back in phase (i.e., by
continuing the excitation). This positive feedback can be applied via
an additional winding inductively coupled to the tuning coil
(Armstrong, Meissner), or via a tapping on the coil itself (Hartley).

Sometimes the feedback is capacitively coupled (Butler, Colpitts,
Franklin). and it can be a mixture of both (Reinartz). The feedback
eliminates or cancels out the resistive losses. Viewed in this way it
can be said to create “negative resistance.”

It follows that devices which display negative resistance can also
be used to maintain oscillation, despite the fact that they do not
amplify. An electric arc, a neon lamp, the Esaki or tunnel diode. all
have a characteristic which exhibits rising voltage with falling cur-
rent; i.e. negative resistance.

They function by cancelling out the resistance in the tuned circuit
so that the oscillations can continue. When circuits of this kind are
analysed from the feedback standpoint, the positive feedback is said
to exist within the device itself.

TUNED CIRCUITS

Before we begin to consider our first group of oscillators, those
where a tuned circuit determines the operating frequency, a brief
review of the relationship between inductance, capacitance and fre-
quency may prove helpful.

A tuned circuit resonates at the frequency at which the reactances
of the inductor (coil) and capacitor are equal. With increasing fre-
quency, inductive reactance rises whilst capacitive reactance falls.
Resonance at any particular frequency can, therefore, be achieved
by a range of inductance and capacitance combinations: i.e. more L
and less C, or more C and less L produces the same result. When
parallel LC circuits are used in oscillators, it is desirable to keep the
ratio of capacitance to inductance as high as possible, consistent
with reliable operation.

Q-FACTOR

The performance of a tuned circuit is defined by a figure of merit
known as the Q factor. High Q tuned circuits resonate sharply. and
oscillators incorporating them produce a purer waveform with
lower harmonic content. Moreover, less power has to be supplied by
the maintaining device to keep the circuit oscillating, and this is
conducive to reliable starting, stable operation and reduced drift.

The Q factor of most tuning capacitors is extremely high, and
only the Q of the inductor need be considered. Values between 50
and 100 or more are usual. Unfortunately, some of the ways in
which the Q of a coil can be increased have drawbacks as far as
oscillators are concerned. More will be said of this later.

The oscillators illustrated all have parallel tuned circuits. With
this arrangement, increasing the ratio of capacitance to inductance
makes the Q of the circuit rise and its impedance, at resonance, fall.
This last factor improves the matching to the transistor, thereby
reducing damping, particularly when a bipolar device is used.
Moreover, the large amount of tuning capacitance in circuit swamps
the effect of small changes in the internal capacitances of the tran-
sistor and this can help to reduce drift.
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Tuned Circuit Calculations

Table 1 and Table 2 (later) give details of coil and variable
capacitor combinations which resonate over a 150kHz to
30MHz range.

Some experimenters will, of course, wish to design their
own tuned circuits to resonate at particular spot frequencies,
to cover different ranges, or to make use of components that
are to hand. The basic formula relating frequency to induc-
tance and capacitance is:

1
T 2w VIC

where f is in Hertz, L is in Henries, and C is in Farads.
Inserting the value of JT:

_ 0159 0025 and C= 0-025
vLC 2C f2L

Henries and Farads are unwieldy for our purpose, and the
formula is more conveniently expressed in smalier units.
Accordingly, when f is in kHz, L is in mH and C is in xF:

(. 159155 | 2533 (- 2533

vLC 2C 2L
and when fis in MHz, L is in 4H and C is in pF:
. 159155 | _ 25330 _ 25330
viLC f2C faL

Capacitance should be as high as possible consistent with
satisfactory circuit operation. As a rough guide, assume the
following tuning capacitances when calculating the induc-
tance required for a particular spot frequency:

FOR FREQUENCIES VALUE OF
IN THE REGION OF Cc
100 Hz 0-47 uF
1 kHz 0-1 uF
20 kHz 0-01 uF
100 kHz 4700 pF
1 MHz 1000 pF
10 MHz 470 pF
20 MHz 220 pF

inductors for frequencies lower than 50kHz are best
wound on ferrite pot cores. This ensures a high Q factor, and
a known inductance value per turn simplifies coil design.
Resistor and capacitor (RC) tuned oscillators are generally
more suitable for these lower frequency ranges, and they will
be covered later in the series.

The tapping point for the Hartley oscillator can range from
10 per cent to 50 per cent of the total number of turns on the
tuning coil. The usual figure is 20 per cent to 25 per cent, and
this should always be adopted as a starting point when hand-
winding coils. Increasing the percentage increases the signal
available at the tapping point, and the quoted r.m.s. output
voltages assume the use of the specified coils.

Fixed tuning capacitors should have a polystyrene, mica,
or, for the larger values, Mylar film dielectric. High value
ceramic capacitors have a comparatively low Q, and this can
inhibit oscillation.
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HARTLEY OSCILLATOR

Separate feedback windings are not required with the Hartley
oscillator, and this simplifies coil construction and band switching
when several frequency ranges have to be covered. Because the
maintaining amplifier is so effectively coupled to the tuned circuit,
the arrangement oscillates readily and is very easy to get working
and to adapt for a variety of purposes. The output can be made rea-
sonably constant over a wide frequency range, and waveform puri-
ty is good enough for most radio receiver and signal generator
applications.

With these advantages in mind, the Hartley oscillator, and its
Lampkin and Dow variants, will be the first to be discussed.

SERIES AND SHUNT POWER FEEDS

The Hartley circuit (and others for that matter) can be arranged in
either series or shunt fed modes. Simplified circuit diagrams depict-
ing the alternatives are given in Fig.1.

Series feeds, so called because the transistor and the feedback wind-
ing are connected in series across the power supply, are depicted in
Fig.1a and Fig.1b. The shunt (parallel) fed, arrangement, with the
power supply connected across the active device, is given in Fig.lc.

Versions Fig. 1b and Fig.lc enable the moving vanes of a variable
capacitor to be connected to the negative supply rail. These are,
therefore, usually the preferred options when continuously variable
tuning is desired.

SPOT FREQUENCY OSCILLATOR

A bipolar transistor version of the series fed Hartley circuit is
illustrated in Fig.2. It thrives on a high ratio of capacitance in the
tuned circuit. Indeed, above 15MHz or so it becomes reluctant to
oscillate unless the “tuning” capacitor C3 has a value of 100pF or
more. (Reducing the capacitance in a parallel tuned circuit lowers Q
and increases impedance at resonance. The latter makes the mis-
match with the bipolar transistor even worse, and oscillation
becomes less reliable as the active device is operated closer to its f7)-

Turning to the circuit diagram of Fig.2, capacitor C2 is a d.c.
blocking capacitor which couples the base of transistor TR1 to the
tuned circuit formed by coil L1 and capacitor C3. The coil and
capacitor combination shown can be adjusted to resonate at
100kHz. Note that the tapping is located towards the end of the coil
furthest from the collector (c) of the transistor.

Resistor R1 and preset potentiometer VR are base (b) bias com-
ponents, and preset VR2 sets the bias voltage on the emitter (e).
They enable the biasing to be optimised for the best waveform.

The preferred signal take-off point is the transistor base end of
the tuned circuit, as this minimises damping. An output taken from
this point can be fed into impedances as low as 4 kilohms. (The
specified coil is tapped at less than 20 per cent of the total turns:
larger tapping percentages will require a higher load impedance).

BASE CONNECTIONS FOR
ALTERNATIVE SEMICONDUCTORS

Fig.3. Circuit diagram for a simple DC-to-DC Converter using
a series fed Hartley oscillator. .

This version of the Hartley circuit oscillates so vigorously that
the signal can also be extracted from the “hot”, or collector end of
the coil. The voltage developed here is greater, but it has to be fed
into an impedance of 470 kilohms or more or the circuit may stop
oscillating.

Capacitor C1 decouples the power supply. At low frequencies
(10kHz down) a 100uF electrolytic may have to be substituted for
this component, and C2 should be increased to 100nF.

At IMHz and below, the circuit is sufficiently drift-free for spot
frequencies or markers (at, say, 10kHz, 100kHz and 1MHz), and
their harmonics, to be used for receiver calibration purposes.
Although not as stable as a crystal oscillator, LC instruments of this
kind can produce sufficiently accurate dial calibrations for most
purposes. The markers must, of course, be set to zero beat with a
known standard, or set with a frequency counter.

S/IMPLE DC-TO-DC CONVERTER

DC-to-DC converters require an oscillator of some kind to
enable the voltage transformation to be effected. An example of
the series fed Hartley circuit being used in this way is given in
Fig.3. No claims can be made for the conversion efficiency of the
circuit, but it does have the advantage of great simplicity. There
can be few experimenters who couldn't assemble it from their
spares boxes.

Basic Series Fed

Hartley Oscillators

Two examples of the basic series fed
circuit are given in Fig.2 and Fig.3.

The arrangement shown in Fig.2
works reliably from below 100Hz to
more than 10MHz. Above 15MHz, tun-
ing capacitors have to be at least 100pF
or the circuit displays a reluctance to

generating spot, or marker, frequencies,
and the sinewave output is of good puri-
ty. Provided impedance limitations are
observed, this oscillator will deliver an
output in the region of 4V r.m.s. when
connected to a 9V supply.

How the series fed circuit can be used
as the basis of a simple- DC-to-DC Con-
verter is shown in Fig.3. The iron-cored
inductor T1 with its 50 per cent tapping

oscillate. Above 20MHz or so, operation 4

-
can become erratic.
Neither end of the tuned circuit is con- w+ 0
nected to ground, and this makes the
arrangement unsuitable for continuously
variable tuning. It is, however, useful for -0

,ggy

R1
47k

VA1
™

SIGNAL OUT (1) SIGNAL OUT (2)
(APPROX. APPROX.
425V AM.S) 125V RMS.)

[ 7

point results in a waveform which is a
series of spiky pulses. Frequency of

oscillation ranges between 3kHz and
6kHz or more, depending on the output
current drawn.
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Fig.2. Circuit diagram for a series fed Hartley for generating spot or marker fre-
quencies between 100Hz and 10MHz. The LC combination shown can be set to
100kHz (see Fig.3. for alternative transistors).
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The low voltage winding (secondary) of a
miniature mains-transformer is used as the
inductor in a tuned circuit brought to reso-
nance by capacitor C3. Positive feedback,
applied via the centre tap (CT) makes the
circuit oscillate, and a voltage increase is

achieved by the step-up ratio of the trans-
former (primary winding). In this form, the
circuit generates a chain of spiky pulses, and
the frequency of oscillation ranges from

VR1 W+

1
cs i
—"gvmn-

around 3kHz to 6kHz depending on the
loading. (D.C. output current flows through
the transformer mains winding. As current
flow rises, tuned circuit inductance falls, and
frequency of oscillation increases.)

cs

1

Blocking capacitor C2 couples the base of
the transistor TR1 into the feedback circuit,

and bias is applied by resistor R1. Diode D1
limits the negative going voltage swings on
the base of TRI1 and greatly increases the
voltage delivered by the circuit. Diode D2
and capacitor C4 rectify and smooth the output and Cl1 is the d.c.
supply decoupling capacitor.

Tuning capacitor, C3, needs to be selected for optimum perfor-
mance. Its value depends on the actual transformer used, but will
almost certainly lie within the range 10nF to 100nF.

Miniature mains transformers appear to give the best results.
With a 9V supply and a 6V-0V-6V transformer, around 300V will
be developed across capacitor C4. This can give a very unpleasant
shock, and the unit should be handled with care. Try reversing the
connections to the transformer mains winding if the output voltage
seems low (there is an optimum way of feeding the spiky pulses to
the rectifier).

Output voltage falls rapidly when currents in excess of a few tens
of microamps (#A) are drawn, making the unit safe to handle
despite the high voltage. With an output current of 0-5mA the volt-
age falls to around 100V and the current drawn from a 9V supply is
approximately 20mA. Oscillation is maintained with d.c. inputs
down to 3V or less, but output is, of course, correspondingly
reduced. If starting becomes uncertain at very low supply voltages,
reduce resistor R1 to about 22 kilohms.

B.F.0. UNIT

An add-on beat frequency oscillator (b.f.0.) will make carrier
wave (Morse) and amateur single-sideband (SSB) transmissions
audible on a domestic shortwave radio. The circuit diagram of Fig.4
shows how a shunt fed Hartley oscillator can be used in this way.

Inductor coil L1 is a miniature 450kHz to 470kHz i.f. trans-
former, coupled to the base of transistor TR1 by capacitor C2.
Feedback is taken from TR1 emitter (e), via d.c. blocking capacitor
C3, to a tapping on the tuned winding. Resistors R2 and R3 bias the
transistor, and C6 bypasses the power supply.

Fig.4. Circuit for an add-on B.F.O. Unit using a parallel (shunt) fed Hartley oscilla-
tor (see Fig.3 for alternative transistors).

The unit functions by injecting an r.f. signal into the receiver at
its i.f. frequency. This beats with Morse to produce an audible tone,
or reinstates the missing carrier in SSB transmissions so that the
set’s diode detector can make them intelligible.

The injected signal has to be tuned across the receiver’s i.f. passband.
This is achieved by exploiting the “varicap™ action of a reverse biased
rectifier diode, D1. Potentiometer VR 1 functions as the tuning control
by varying the reverse bias. Capacitor Cl couples D1 across the tuned
circuit, R1 acts as an r.f. blocker, and C5 eliminates potentiometer
noise. Signal output is taken from TR1 emitter via capacitor C4.

TUNING-IN

Use a short length of wire to couple the b.f.o. unit to the receiver.
Place it near the set, wrap it around the rod aerial, or even connect it
to it: experiment to find out which arrangement gives the best results.

Tune in a steady signal on the receiver, set control VR1 to mid-
travel, and adjust the ferrite core (slug) of coil L1 until a strong
whistle is heard from the receiver's speaker, gradually fading to a
slow fluttering as zero beat is achieved. Tunc the receiver to one of
the amateur bands (7MHz or 14MHz).

If the band is active (sometimes they are completely dead), care-
ful adjustment of VRI, which acts as a fine tuning control, should
clarify the amateur SSB transmissions. Try connecting an extra 3m
or 4m of wire to the set’s rod aerial to improve reception. Although
inexpensive and easy to construct. the unit will enable a domestic
portable to produce results comparable to those achieved by some
of the simpler amateur-bands receiver designs.

Almost any 450kHz to 470kHz transistor radio i.f. transformer
will work in this circuit. If a salvaged item is available, use an ohm-
meter to determine the lower resistance portion of the tapped tuned
winding, and connect this to the negative rail.

Shunt Fed Hartley

Oscillators

Circuit diagrams Fig.4 and Fig.5 show
how a shunt fed Hartley circuit can be used
as a b.f.o. (beat frequency oscillator) unit for
radio receivers, and to form a simple metal
detector. The arrangement works well

between 10kHz and 1-5MHz, and a good
sine wave is produced.

Operation becomes uncertain when the
tuning capacitance is reduced below 100pF,

and also at frequencies above 1-5MHz or
2MHz. If a wide operating range is required,
the series fed circuits illustrated in Fig.6 and

Fig.7 are more suitable.

The signal voltage available at the tapping
point (see S1b in Fig.6) is dependant upon

the tapping ratio. With the specified induc-
tors, it is approximately 2V rm.s. .

Oscillation may cease if the value of the
capacitor which couples the transistor emit-
ter to the coil tap is reduced. Together with
the emitter resistor, this component forms a
potential divider in the feedback path.

R3
1200
TR1
BC239
C
b >
v+
° c4
18p
c3 I i
‘m 1 100n w—p— -
1 1
R2 AF. OUT TO DETECTOR
&7 (2V RM.S. APPROX)
TR PINOUTS
ALTERNATIVES
ebc
BC237
BC2%8
* +BC239
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Continuous Tuning

Circuit diagrams Fig.6 and Fig.7
depict bipolar and field effect transistor
versions of Hartley oscillators which can
be continuously tuned over a wide fre-
quency range; i.e., from 150kHz to
30MHz. Coil swntchnng arrangements are
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simple, and the circutts can be used as
the local oscillators in radio receivers, or
as the basis of a signal generator. With

propriate inductor and capacitor com-
binations, the circuits will oscillate down
to 100Hz.

Signal output from the bipolar version
is greater (approximately 1-5V as
opposed to 0-5V rm.s.), but the biasing
arrangements are more complicated and
some setting up is required. The, higher
signal output may be an advantage in

c4
1000

some applications, but, with the fe.t.
design (Fig.7), frequency drift is slightly

Fig.6. Circuit diagram for an r.f. oscillator, covering 150kHz to 30MHz, using a
bipolar transistor series fed Hartley oscillator. See Tables 1 and 2 for suitable coils.

METAL DETECTOR

Simple metal detectors work on the beat frequency principle. An
oscillator, tuned by a search coil, is kept close to zero beat with a
second oscillator located within the instrument.

When the search coil is brought near to metal its inductance
changes and the frequency of oscillation shifts (lower for ferrous met-
als, higher for non-ferrous). This results in an audible change in the
beat note. The extent of the change depends on the proximity and size
of the metal object. Fig.5 shows how a shunt fed Hartley circuit can
be used for both the search head and the beat frequency oscillator.

Under current UK legislation, the maximum operating frequency
of equipment of this kind is 148-5kHz. In order to tune to this fre-
quency, all of the windings of a 450kHz to 470kHz i.f. transformer,
L1, are connected in series to increase the inductance, and addi-
tional capacitors C1 and VCI, are wired across it. These measures
lower the resonant frequency to around 120kHz.

Capacitors C2 and C3 couple transistor TR1 to the tuned circuit.
Resistors R1 and R2 set bias levels, capacitor C5 and resistor R3
decouple the circuit from the power supply, and the r.f. output is
taken from TR1 emitter via C4.

The frequency of the beat oscillator has to be kept within a kilo-
hertz or so of the frequency of the search oscillator in order to pro-
duce a clearly audible tone. The actual terrain over which the
search coil is moved (wood floors, dry concrete, wet grass, wet
sand, etc.) affects the frequency of the search oscillator. To
accommodate this, variable capacitor VC1 is brought out as a
panel control so that the beat oscillator can be set close to it under
all conditions of use.

lower, and output more constant over the
tuning capacitor swing, and this could
make it the preferred version for more
demanding situations.

When h.f. (high frequency) coverage is
limited to a narrow band (e.g., an amateur
band), or when the frequency of ocilla-
tion i1s much above 30MHz, there are
more appropriate circuits, which will be
described later in the series.

ALMOST
IDENTICAL

The circuits of the
two oscillators are vir-
tually identical. The
only differences being
the omission of variable capacitor VC1 from the search coil circuit,
and its larger, hand-wound inductor, which is detailed in Fig.5b.

How signals from the two oscillators are combined, in a simple
product detector, to obtain an audible tone is shown in Fig.5c.
Capacitor C4 should have the lowest possible value, consistent with
an adequate output, so as to inhibit locking. Any small audio ampli-
fier i.c. will be suitable: the TBA820M, the TDA7052, or, if head-
phone listening is acceptable, just a couple of transistors. )

Although the arrangement is extremely simple it does work quite
well. Indeed, a much greater degree of complexity is required
before any real improvement in sensitivity is obtained.

CONTINUOUSLY VARIABLE TUNING

A bipolar transistor version of a series fed Hartley oscillator is
given in Fig.6. Switched inductors, L1 to L5, tuned by a 10pF to
365pF air-spaced variable capacitor, VC1, cover the frequency
ranges quoted in Table 1 and Table 2.

Maintaining oscillation over the full swing of a 365pF tuning
capacitor becomes more difficult as frequency rises through the h.f.
region. Also, biasing becomes more critical and more specific to
individual transistors. Accordingly, preset potentiometers VR1 and
VR2 are used so that the voltages can be optimised.

Capacitor C1 couples the tuned circuit to the

base of transistor TR1. Feedback is via emitter
preset resistor VR2 and its bypass capacitor
C2. Resistor R2 and C4 decouple the unit from
the power supply. The r.f. output signal is taken
from TR1 emitter, via C3. This capacitor
should have the lowest possible value in order
to minimise loading on the oscillator.

Almost any npn small-signal transistor will
work in this circuit provided its fr is high
enough: rf. types are not necessary. In this
connection, it is worth noting that most transis-

tors will oscillate close up to their f. if the
associated tuned circuit has a reasonable Q
factor.

Set preset potentiometers VR1 and VR2 to

SEARCH T half travel and get the circuit working on

oL o AN ow+ | medium waves before proceeding to the h.f.

ranges. Adjustment of the presets is not par-

mmo.. ticularly critical, and it should be possible to

) w& set them so that the circuit operates reliably

glg.53 geﬂ). from 150kHz to above 30MHz, and over the

ircuit diagram 4_"_0 full tuning capacitor swing on the highest

for search head “‘? —/ range. If desired, the resistance in-circuit can

oscillator and ‘ o- be measured after setting up and the poten-

b.fo. for a simple tiometers replaced by fixed resistors: of the
metal detector. Fig.5¢c. Connection of oscillators to product detector circuit.  nearest standard value.
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MULTI-BAND
USING A F.E.T.

An alternative r.f. oscillator circuit using a
field effect transistor (f.e.t.) is given in Fig.7.
Biasing arrangements are much simpler, but
diode D1 has to be provided to limit oscilla-
tion amplitude and prevent forward conduc-
tion of the j.f.e.t.’s gate.

Limiting the ampiitude also improves
waveform and makes the output more con-
stant over the tuning capacitor (VC1) swing

TR1
2N3819

D
3 mim
N14s Lo c2 100n S

and across the switched ranges (S1). It can
also result in some small reduction in fre-
quency drift. Connecting two or three diodes
in series fixes different thresholds for the lim-
iting, and the oscillator output increases by

roughly 0-2V per additional diode in the
chain.

TUNING COILS

Details of the frequency coverage obtained
with a 10pF to 365pF variable capacitor and
hand-wound coils are given in Table 1. The
coverage with inductors manufactured by Toko is set out in Table 2.

Short lengths of 20mm diameter plastic conduit are used as for-
mers for the hand-wound coils, and the higher inductances have to
be pile wound in order to reduce self-capacitance. The piles are best
wound between the cheeks of 4mm wide card bobbins after they
have been slid onto the former and spaced by 3mm or so.

Glue the bobbin cheeks and sleeves with Durofix or a similar
quick-setting adhesive, and cut slots in the cheeks for the entry and
exit of the wires. A variety of tappings and coupling windings can
be provided on coils produced in this way, and this greatly facili-
tates experiment with the various circuits.

MAKING A POINT

The feedback tapping point for the Hartley oscillator can range
from 10 to 50 per cent of the total turns, measured up from the
“earthy” or “cold™ end of the coil. Increasing the number of turns
increases the feedback and the r.f. output voltage available at the
emitter (e) or source (s) of the transistor. Up to 20 to 25 per cent is
the conventional tapping point, and it should be adopted, at least for
initial trials, with the multi-range circuits.

Not all constructors have the time or inclination to hand-wind
coils, and Table 2 gives details of suitable components from the
Toko range. Different connections can be made to the windings and
tapping point in order to optimise results, and these are detailed in
Fig.8. Adjustable ferrite cores, within the formers, permit induc-
tance variation, and the frequency ranges quoted in the table can be
shifted over fairly wide limits.

When several of the hand-wound inductors are mounted close to
one another (within 100mm or so0), provision must be made to short
out the ones not in use. If this is not done, out-of-circuit coils,
brought to resonance by stray and their own self capacitance, can
absorb energy from the oscillating circuit and cause dead spots. The
problem is invariably caused by the coil of higher inductance and
next in range to the one in circuit. This problem does not arise with
Toko coils, as they usually have a very effective screening *“can”.

Fig.7. Hartley circuit using a field-effect transistor (f.e.t.) to produce a r.f. oscillator,
covering 150kHz to 30MHz. See Tables 1 and 2 for suitable coils.

Table 1: Air-cored coils, hand-wound on 20mm OD formers
(Frequency coverage with a 10pF to 365pF tuning capacitor)

Frequency Frequency
at at
max ‘cap’ min ‘cap’
Range Number Or Turns S.W.G. MHz MHz
1 400 in 4 piles of 100 turns 36 0-15 0-54
2 120in 4 piles of 30 turns 28 0-47 1-8
3 70 turns, close wound 28 113 4-85
4 30 turns, close wound 24 21 g2
B 5 8 turns, spaced 24 7 30

Wire gauge not critical: see text for details of construction.

Table 2: Toko, screened, ferrite-cored coils
(Frequency coverage with a 10pF to 365pF variable capacitor

Frequency Frequency
at at
Toko coil Base max ‘cap’ min ‘cap’
Range type No. connection MHz MHz
1 CAN1A350EK B 0-15 0-54
2 RWR331208N2 B 0-45 1-8
3 154FN8A6G438EK A 1-4 6
4 154FN8BAB439EK A 4 17
5 KXNK3767EK A 7 30

See Fig.8 for alternative base connection details. Range 1 and
Range 2 coil windings series connected to increase tapping ratio.

COMPONENTS

Resistors can be 0-:25W, 5% tolerance types.
Fixed capacitors used in tuned circuits must
have polystyrene, mica, or, for the larger values,
Mylar film dielectrics. Other fixed capacitors can
be ceramic types, or electrolytics for the high
values.

Toko coils and i.f. transformers can be
obtained from:

Bonex, Ltd., 12, Eider Way, Langley Business
Park, Slough, Berkshire, SL3 6EFP. Tel:0753
549502

Cirkit Distribution, Ltd., Park Lane,
Broxbourne, Herts, EN10 7NQ. Tel: 01992

VIACH

EMITTER/
SOURCE

441306 BASEONTE 4 (e
JAB Electronic Components, PO Box 5774, TR P
Great Barr, Birmingham, B44 8PJ. Tel: 0121 682 SOURGE “#~”
7045 m‘\‘_

GROUND
LN
BASE/
GROUND [ 1 aE
ola  ENSE 3 L N T LA
EMTTER/ 2 EMITTER g2 TG
1 |P. [}
of8 J GROUND A~_ls _ of ~h

The polythene dielectric “Varicon” tuning
capacitor for the Metal Detector circuit is listed
br many of our components advertisers. They
als

TANDAR
0 list the Jackson 365pF air-spaced tuning LS .

b) INCREASE FEEDBACK ¢) LAMPKIN VARIANT

capacitors.
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Fig.8. Toko coil connection details for wide range Hartley oscillators.
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i oscillator, is shown in Fig.9.

iy Lampkin and

Dow Variants

Drift becomes a problem as
the operating frequency increas-
es through the h.f. spectrum.
How the base or gate of a tran-
e sistor can be tapped down the
coil to form the drift-reducing
Lampkin variant is shown in
- Fig.8c.

ow a dual-gate MOSFET
can be used to simulate Dow’s
modification, in which the signal
take-off point is isolated from the

Signal output is not greatly

affected by these measures, but
drift is reduced and the wave-

Fig.9. Dow variant of Hartley circuit using a dual-gate MOSFET to produce an r.f.
oscillator covering 150kHz to 30MHz. See Tables 1 and 2 for suitable coils.

Experimenters who wish to use the circuits as local oscillators in
general coverage receivers will, of course, have to switch appropriate
oscillator coils and padder capacitors into circuit to ensure correct
tracking with the set’s r.f. stages. Full details of these arrangements,
for 450kHz and 1600kHz i.f.s, will be given in a later article.

TUNING CAPACITORS

The tabulated frequency coverage is based on the use of a
Jackson 10pF to 365pF air-spaced variable capacitor, as these are
retailed by a number of suppliers. Other capacitors can, of course,
be used, and different swings will affect the coverage achieved.

Polyvaricons, or polythene dielectric variable capacitors, can be
substituted, but there will be some deterioration in frequency stabil-
ity and performance. (The measured Q of a tuned circuit incorpo-
rating a polyvaricon is approximately 10 per cent lower than one
with an air-spaced component.)

LAMPKIN OSCILLATOR

Bipolar transistors have a low base impedance, and a better
match can be obtained, with the tuned circuit, if the base connection
is tapped down the inductor coil. When the Hartley circuit is modi-
fied in this way it is known as a Lampkin oscillator. Coil switching
is more complex but, in more demanding situations, the modifica-
tion is worthwhile.

The optimum tapping point for the base is best determined by
trial and error, but it should be as close as possible to the “earthy™
(ground) end of the coil consistent with reliable operation.

The windings of Toko coils can be arranged to give a base or gate
tapping point, and the necessary connections are given in Fig.8c.
Although the tums ratios are far from optimum for bipolar transis-
tors, it is still an improvement worth making if the complication of
an extra switch bank can be tolerated.

Tapping the gate terminal down the coil will also benefit f.e.t.
maintained circuits, especially at higher operating frequencies,
where the reduction in drift should be noticeable. Tapping the base
or gate down the coil reduces damping on the tuned circuit and
enhances its operational Q.

OUTPUT LOADING

Extracting the signal from the oscillators described so far loads
the tuned circuit and reduces its Q. Too much loading can inhibit
oscillation, especially at extreme settings of the tuning capacitor.

It also brings with it other disadvantages associated with a
reduced Q factor, namely uncertain starting, erratic operation and
increased drift. This is why the value of the output coupling capac-
itor has to be as low as possible and the impedance of the accepting
circuit kept high.

Extracting energy via an isolating buffer amplifier overcomes
these problems. There is also a Hartley variant which provides a
measure of isolation without recourse to a buffer stage.

DOw OSCILLATOR

Known as electron coupling, J. B. Dow's circuit modification can
be applied to the Hartley oscillator. Published in 1931, the develop-
ment involves extracting the r.f. voltage from the anode of a pentode
or tetrode valve, when the oscillating circuit is formed by the
cathode, control grid and screen grid.
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form can be improved.

In this way, the output port (the anode) is isolated from the oscil-
lating circuit, the only coupling being via the flow of electrons
through the valve, hence the name. This arrangement eliminates the
loading on the tuned circuit caused by the extraction of energy at the
feedback tapping. or via a coupling coil.

A dual-gate MOSFET can be used to simulate this type of oscil-
lator, and the circuit is given in Fig.9. The potential divider network
formed by resistors R2 and R3 holds gate g2 at half the supply volt-
age, and the r.f. output is developed across drain load resistor, R4.
Resistor R6 and capacitor C4 decouple the circuit from the power
supply. and C2 grounds gate g2 at r.f.

The value of the unbypassed source resistor RS should be
increased if the oscillator behaves erratically. This usually mani-
fests itself as a tendency to frequency double, especially on the
higher ranges and at low tuning capacitor settings. The value
quoted should prove satisfactory with the Toko coils listed in
Table 2.

Whilst the degree of isolation afforded by the structure of a
solid-state device is not likely to equal that provided by an evacu-
ated valve, there is less drift at high frequencies with this arrange-
ment. Combining Dow's output isolation with Lampkin's reduced
tuned circuit loading should produce further improvements in this
area.

FREQUENCY DRIFT

Drift in LC oscillators becomes an increasing problem above
5MHz, and a high degree of frequency stability is almost impossi-
ble to achieve, without recourse to complex circuitry, above
10MHz. The benefits afforded by the Dow and Lampkin variants
will not be fully realised unless care is taken with the choice of
components and the actual construction of the oscillator.

Drift reducing measures of this kind will be described in next
month’s issue, which will also cover the construction of a buffer
amplifier, and the Colpitts oscillator and its variants.

EPE BINDERS

KEEP YOUR MAGAZINES SAFE - RING US NOW!
This ring binder uses a special system to allow the issues to be easily
removed 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 mag-
azine in place.

The binders are finished in hard-wearing royal blue p.v.c. with the maga-
zine logo in gold on the spine. They will keep your issues neat and tidy but
allow you to remove them for use easily.

The price is £5.95 plus £3.50 post and packing. If you order more than one
binder add £1 postage for each binder after the initial £3.50 postage charge
(overseas readers the postage is £6.00 each to everywhere except Australia
and Papua New Guinea which costs £10.50 each).

Send your payment in £'s sterling cheque or PO (Overseas readers send
£ sterling bank draft, or cheque drawn on a UK bank or pay by credit card),
to Everyday Practical Electronics, Allen House, East Borough,
Wimborne, Dorset BH21 1PF. Tel: 01202 881749. Fax: 01202 841692.
E-mail: editorial@epemag.wimborne.co.uk.

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

(We cannot reply to queries or confirm orders by Fax due to the cost.)

We also accept credit card payments. Mastercard (Access) or Visa (mini-
mum credit card order £5). Send your card number and card expiry date plus
cardholder's address (if different to' the delivery address).
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EPE in association with A.S.A. are

pleased to be able to bring you this

exceptional offer on security
camera Kits

PROFILE CAMERA KITS

©® MONOCHROME 352 x 288 pixels CMOS board
camera, 270 TV lines resolution, 0-8 lux level,
automatic iris, 3-6mm wide angle lens, 100mA,
6V to 12V d.c. operation, focus 300mm to infinity

® Profile camera housing with ball-socket bracket for
indoor or sheltered outdoor use

® 20 metres of cable and SCART plug
® 6V to 12V d.c. 300mA power supply unit

® Easy d.i.y. instructions to assemble in less than an
hour

® Optional audio board module
® Made in the U.S.A.

PROFILE
SECURITY
CAMERA KIT

ONLY £33.95

including VAT and p&p

v W e W >3 |

Colour version includes a twin sandwich CCD cam-
era with 330 TV lines, lux level 2, auto iris, 3-8mm
wide angle lens and latest digital signal processor

A N F

Optional audio board fits
inside camera housing
(pre-drilled hole) and
uses the same cable
and power supply (£5
extra)

'alfal Nl Y aki
.

The profile CCTV camera kit plugs straight into the
SCART socket on your TV or video — no tuning-in is
required. Simply use the AV channel on your TV or
video — in fact it is idiot proof!

C [
\ . )
Monochrome CCTV Camera Kit £33.95
Colour CCTV Camera Kit £69.95
Audio Board Upgrade £5.00

Prices include post and packing and VAT

DONT MISS OUT, OFFER ENDS
31 JULY 1999

A.S.A. PROFILE SECURITY CAMERA -
EPE SPECIAL OFFER ORDER FORM

Fill in and send with your payment, or phone or fax us with your order and credit card details
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.................. Postcode: .............. Tel.No. .............
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' | enclose cheque/PO in £ sterling payable to WIMBORNE PUBLISHING LTD for £
i Please charge my Visa/Mastercard: £ ... .......... Card expiry date . . ..
CardNo: ................. o

| Please send:

{ Monochrome Camera Kit (£33.95 ea) ........ (quantity)

i Colour Camera Kit (£69.95ea) ............. (quantity)

{ Audio Board Upgrade (£5.00 ea) ............ (quantity)

DONT MISS THIS
EXCEPTIONAL READER

OFFER

Send your order to:
EPE OFFERS, Allen House,
w East Borough, Wimborne,
Dorset BH21 1PF
' Tel: 01202 881749
Fax: 01202 841692

OVERSEAS ORDERS:
Price includes delivery to anywhere
' in the world
(We use the VAT portion of the price
to pay for overseas delivery)
We cannot reply to overseas orders
or queries by fax

Offer ends 31 July 1999. Orders normally sent within 7 days
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PRACTICALLY SPEAKING

Robert Penfold looks at the Techniques of Actually Doing It!

BUILDING component panels, whether
using a custom printed circuit board
(p-.c.b.) or some form of proprietary
board such as stripboard, is not gener-
ally too difficult for the beginner. You
have to be careful to get the semicon-
ductors and electrolytic capacitors the
right way round, and with stripboard
you also have the take due care to get
the components placed in the right sets
of holes.

Accidental short circuits on the
undersides of boards can also be a
problem, but provided you follow the
published plans precisely and thor-
oughly check the finished board
against the circuit and wiring diagrams
there will probably be no problems.

Making Connections

The wiring to sockets, controls, etc.
can also be perfectly straightforward,
but there is probably more scope for
confusion to creep in with this aspect of
construction. Making the connections is
quite easy, and it is just a matter of
hooking the end of the leadout wire
through and around the hole in the tag,
applying the bit of the soldering iron,
and then feeding in some solder.

As always, make sure you apply the
bit to the joint first and the solder sec-
ond. This heats up the tag and wire
before the solder is applied, which
helps the solder to flow properly over
the joint. Many modern components
have pins rather than tags, and it then
becomes a matter of coiling a turn of
the wire around the pin and then com-
pleting the joint.

Itis a good idea to “tin” tags and pins
with solder prior to making connec-
tions. It is also a good idea to give the
ends of the leads the same treatment,
but using a thin coating of solder. If you
use a large amount of solder it will be
difficult to form the wire into a hook
shape or to coil it.

With both surfaces “tinned” with
solder there is virtually no chance of
producing a “dry” joint. If one of the sur-
faces will not take a coating of solder it
is contaminated with dirt or corrosion.
Gentle scraping with the blade of a
penknife or using a small file should
clean things up and permit the surface
to be properly “tinned”.

We have been assuming here that
the controls and sockets will be mount-
ed off-board and hard-wired to the cir-
cuit board. Some projects do actually
have these components mounted on
the circuit board, and this slightly sim-
plifies construction. However, with this
type of thing you have to make quite
sure that you buy the right components
or you may well find that they do not fit
onto the printed circuit board.

Dolly Mixtures
Sockets and switches are both
potential areas of confusion, mainly

due to the large numbers of different
types that are available. Sockets were
covered in a Techniques article not that
long ago, so we will concentrate on
switches here.

Where a relatively simple switch is
required the usual choice is either a
toggle or slider type. A toggle switch is
operated via a lever (known as a
“dolly”), and as its name suggests, a
slider switch has a sliding control knob.

The full-size toggle switches are little
used in modern projects due to their
large size, and it is the miniature and
even smaller sub-miniature types that
you are more likely to use. Slider
switches are the less popular option as
they often have rather awkward mount-
ing requirements, and in my many
years of experience they do not always
operate reliably.

switch is the simple pushbutton variety.
These are s.p.s.t. switches, but the pair
of contacts is only closed while you
press the button. As soon as you
release the button it springs out and the
switch returns to the off state.

There is actually an alternative type,
which is normally switched on, and
switches to the off state when it is oper-
ated. Both types of switch are biased to
one position, and will always take up
that position unless the user
intervenes.

Some toggle switches are available
in biased versions, but this type should
only be used when it is specifically
called for in a components list. Some
toggle switches are available in three-
position versions, possibly with a ver-
sion that is biased to the middle
position.

[

|
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Fig.1. Contact arrangement used for the four  sic mistake of confusing switch

s.p.st. s.p.d.t.
d.ps.t. d.p.d.t.
—
R ) =k S
1 1
normal types of toggle and slider switch.

Fig.2. Try not to make the clas-

settings.

Both types are available in four com-
mon forms, and the simplest is the
s.p.s.t.  (single-pole  single-throw)
variety. This has just two tags and is a
simple on/off switch. The d.p.s.t.
(double-pole single-throw) switches are
basically just two on/off switches in a
single case and operated in unison.

A s.p.d.t. (single-pole double-throw)
switch has three tags, and is more
commonly called a changeover switch
these days. The middle tag (the “pole”)
connects to either one or other of the
other two, depending on the setting of
the switch. A switch of this type could,
for example, be used to select either
the square or sinewave output of a sig-
nal generator and connect it to the out-
put socket.

A d.p.d.t. (double-pole double-throw)
switch is effectively just two s.p.d.t.
switches in a single case and operating
in unison. Fig.1 shows the tag arrange-
ments normally used for all four types
of switch, together with their circuit
symbols, which should help to clarify
the differences between them.

Mind Of Their Own

Most component catalogues include
a few “biased” switches. Probably the
most common example of a biased
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In the middle position the centre tag
does not connect to either of the other
two. This gives two modes of operation
plus a sort of central “off” position
where neither mode is selected. Again,
switches of this type are only needed
for a few specialised applications, and
should only be used when specifically
requested in a components list.

When using toggle switches do not
make the classic mistake of getting
the two positions of the switch con-
fused. With an on/off switch there is
little risk of this happening, but with a
switch that is used to control some
other function there is a greater risk of
confusion.

Many years ago a number of readers
had problems with a transistor tester
design of mine. The testers actually
worked fine, but an ambiguous drawing
resulted in some readers getting the
pnp and npn modes muddled up.

The upper drawing in Fig.2 shows
the on and off positions for single-throw
toggle switches. With double-throw
switches the middle and lower tags are
connected together when the dolly is in
the "up” position, as in the lower draw-
ing of Fig.2.

Note that slider switches have sim-
pler mechanisms that operate the other
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way round. The middle and upper tags
are connected together when the con-
trol knob is in the “up” position.

Rotary Switches

Rotary on/off switches are mainly
intended for use with mains powered
equipment, and they are d.p.s.t. types
that can switch both sides of the mains
supply. They can be and are sometimes
used in battery powered equipment,
where both the positive and negative
battery leads could be controlled by the
switch.

However, this is generally considered
to be a bit “over the top”. One pole of
the switch is left unused and the other
normally controls the positive battery
lead.

The tag arrangement of rotary on/off
switches gives little clue to the correct
method of connection, and the same is
also true of the switches fitted to
“switched” potentiometers. Fig.3 shows
the correct method of connection for
both single and double-pole operation.
For single pole operation the upper pair
of tags are used in Fig.3, but the cor-
rect switching action will obviously be
obtained if the lower set are used
instead.

Multi-way Switches

The switches described so far only
provide two-way operation, or a sort of
2'5-way operation in the case of switch-
es with a central “off” position. Some
applications require switches having
three or more positions, and there are
two general approaches to this type of
switching.

One is to have a bank of linked push
button switches, and banks of pushbut-
ton switches are common in ready-
made equipment. This method is not
popular amongst home constructors
though, as it tends to be extremely
expensive to implement.

Unless some really complex switch-
ing is required a standard rotary switch
is the normal choice. These are avail-
able in 12-way 1-pole, 6-way 2-pole, 4-
way 3-pole, and 3-way 4-pole versions,
and all four types look basically the
same.

Getting this type of switch connected
correctly can be a bit tricky, and you
have to proceed with due care. Modern
rotary switches are marked with letters
and numbers that aid the correct identi-
fication of the tags. The pole tags are
marked with letters from A to D, and the
other tags are numbered from 1 to 12,
as in the two examples of Fig.4.

Fig.3. Correct methods of connection for a rotary on/off switch and a switched

potentiometer.

With the 6-way switch, pole tags A
and B respectively connect to tags 1
and 7 with the switch at position one
(set fully counter-clockwise). Moving"
the switch to position two connects tags
A and B to tags 2 and 8 respectively,
then tags 3 and 9 at position 3, and
SO on.

With the aid of a wiring diagram and
the markings on the switch itself it
should not be too difficult to get every-
thing connected correctly. In practice
matters are made more awkward by
the fact that the small letters and num-
bers moulded into the case of the
switch are difficult to read once it is
mounted in the case.

It is often helpful to mark the position
one tags (e.g.tags 1,4, 7, and 10 of a
four-pole switch) with a smail blob of
paint on the body of the switch. This
makes it easy to navigate your way
around the switch and helps to avoid
errors.

Modern rotary switches have
adjustable end-stops so that they can
be used with less than the maximum
number of settings. Also, in many pro-
jects one or more poles of a rotary
switch are left unused. If (say) a 5-way
1-pole switch is required, you would
actually use a 6-way 2-pole type with
the end-stop set for 5-way operation
and one pole left unused.

If you remove the fixing nut and
washer from one of these switches the
metal end-stop can be dislodged using
the blade of a small screwdriver or a
penknife. With the end-stop relocated in
the appropriate slot the switch is ready
to be mounted on the project's front
panel.

Fig.4. The tags of rotary switches are normally labelled, as

in these two examples.
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end-stop

Rotary switches are normally equipped with an adjustable

Make or Break

Multi-way rotary switches are nor-
mally offered in two versions that are
called "break-before-make” and “make-
before-break” switches. The difference
between the two revolves around what
happens as the switch is moved from
one position to the next.

With a break-before-make type the
pole is disconnected from one tag
before it is connected to the next. This
leaves the pole tag momentarily con-
nected to nothing. With a make-before-
break switch the pole is still connected
to one tag when it makes contact with
the next. This means that the two non-
pole tags are briefly connected togeth-
er as the switch is adjusted from one
position to the next.

If a components list does not specify
one type or the other there should be no
problem using either kind of switch. If a
make-before-break switch is specified
and you use the other type it is unlikely
that there will be any dire consequences,
but the project may glitch in some way
each time the switch is operated. For
instance, there may be a loud “click” from
a loudspeaker, or the pointer of a meter
might “twang” across the scale and hit
the end-stop.

Using a make-before-break switch
instead of a specified break-before-
make type almost guarantees dire con-
sequences. Each time it is operated
there will be a momentary short circuit
on the supply lines, two outputs will be
briefly connected together, or some-
thing of this nature. Apart from greatly
shortening the life of the switch this
could also result in expensive damage
to other components in the project.

B =

Everyday Practical Electronics/ETI, July 1999



SQUIRES

MODEL AND CRAFT TOOLS

A comprehensive range of Miniature Hand and Power Tools
and now an extensive range of
Electronic Components
featured in a fully illustrated

336-page Mail Order Catalogue

1999 Issue

SAME DAY DESPATCH
FREE POST & PACKING

Catalogue free of charge to addresses in United Kingdom.
For overseas send 6 International Reply Coupons to:

Squires, 100 London Road,
Bognor Regis, West Sussex
PO21 1DD
Tel: 01243 842424
Fax: 01243 842525

SHOP NOW OPEN VB4

~o

No travelling or college attendance
Learning is at your own pace
Courses may have

BTEC Certification and Tutoring

For information contact:

NCT Ltd., P.O. Box 11

Wendover, Bucks HP22 6XA

Telephone 01296 624270; Fax 01296 625299
Web: http//www.nct.ltd.uk

AON
CoOtL LEGE OF
TECHNOLOGY
DISTANCE
LEARNING COURSES in:
Analogue and Digital Electronics
Circuits, Fibres & Opto-Electronics
Electronic Testing & Fault Diagnosis
Programmable Logic Controllers
Mechanics and Mechanisms
GCSE and BTEC Mathematics
Courses to suit beginners
and those wishing to update
their knowledge and practical skills
Courses are delivered
as self-contained kits
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 PROJECT KITS

R REMOTE TOGGLE SWITCH Use :'v remote
wwﬂ“ unit to switch onboard relay on/off. 3068-KT
SPEED CONTROLLER for sny common DC motor
up 1o 100V/SA. Puise width moduistion grves maxi-
mum torque st oll 5-15VDC. :nmﬂas
PIC 16C7Y FOUR MOTOR DRIVER
MOTOR DRIVER for any 5,
uammamnm.asmnms
PC BASED STEPPER MOTOR DRIVER o
parsliel port. Drives two
eeach 3113-KT £15.95
TRANSMITTER RECEIVER PAR 2-but-
ton key fob style 300-375Mitz Tx with
0m . Recerver encoder module
with matched decoder IC. 30A15 £13.75

STEREO VU METER

s 2 rows of 10 LED's (g

bar Ssplery 0-300b. 3089-
NEGATIVE\

motors up to 3A

High performance wm:llam:o kits. Room
electrer
microphones & bunory holders/clips. Al
transmitters cen be received on an ordinary
VHF FM radio.

Easy to build & guaranteed to
tnmmn 500 metres {over 1000m possible with
igher voltage & better mwl) 39V operation
Onl 45x18mm. 3007-K7. £4.95
MR{’X MINIATURE 9V ROOM TRANSMITTER
Our best selling ‘bug’ Super sensitive, high power
|ooom rongo {Up to 2 miles with 18V supply &
8V operstion. 45x19mm. 3018-KT.

operation.

switch. See 70x15mm. m:us

MMTX - MICRO-MINIATURE 9V TRANSMITTER
best saling micro-minature room ransmitter.
15mm x 26mm, #t has 8 range of up to 500m. WV

Quwed. 3086-

LED DICE Classic intro to electronics & circur
7 LED's simulsts dice roll, siow down &

land on & number at random. 566 IC circuit. 3003-KT

£795

STAIRWAY TO HEAVEN Tests hand-eye co-ordina-
ton. Press switch when green segment of LED lights
to chmb the stairway - mns&sm in! Good ntro

10 seversl baskc circuns 3005-KT £7.
ROULETTE LED 'Bail spins round the wheel, siows
ckmn&dvommwaslot IOLED's CMOS decade
counuv & Op-Amp. Educstonal & fun! 3006-KT

DUAL LED DICE PIC 16CS4 circuit performs similar
above

16CM PIC PRC Reads, o &
uwPCp-rdlelnonAlm

28 and 40 pin DIP serist programmed
@Pﬂs Therd party software supplied ex-
pires after 21 days snd costs USS$25 10

lomomo'lnd events and devices
thy its parael 3118KT £34.95
V1SV TO SV Replace ex:
pensive SV 1.5V batteries. IC

LIGHT ALARM

circuit detects smallest amount of hight. Place in cash

box etc. 3008-KT £4.50

Ptzomﬂoubdup.cmmm
slements built wto

' fits 10 box with has 2 x 35mm piezo
thetr Own resonant cavity. Uu-unalum
siren o just for fun! 6-9VDC.
3015-KT £8.75

I
SG1 £450
ANIMAL SOUNDS Cat. dog. chwcken and cow idesl for ds
tarmiyard toys and schooks Al components ¢ speaker Sup-
phed SG10 £2.95
MUSIC BOX Actvated by ight. Plays eght Chnstas
m&:uwuwvwnm mwam

FUNCTION GENERATOR Quad Op-Amp osclstor § weve

w&mm 023KT £4.25
& TTL carcusts & detects fast pulses.
Vieusl & audio ndicabon of loge state Full netructons sup-

204K 05

power
” unet. 9V, 3021-KT £11.7%
KT

Pick-upco-l & sensitive ampirfier let you hear con-
versations without even holding the phonol Ccn
be used for surveillance purposes. 3055-KT

PdEACTOR

L EC M KIS
THE EXPERTS IN RARE &
UNUSUAL INFORMATION!

Full details of all X-FACTOR PUBLICATIONS
can be found in our catalogue. N.8. Minimum
order cherge for reports and plans is £5.00

PLUS normal P&F I
SUPER-EAR LISTENING DEVICE Complete
plans to bulld your own parabolic dish
microphone. Listen to distant voices snd
sounds through open windows and even walls!
Made from readily available parts. R002 £3.50
TELEPHONE BUG PLANS Build you own micro
bestle telephone bug. Suitable for any phone
Transmits over 250 metres - more with good
receiver. Made from easy to obtain, chesp com-
ponents. RO06 £2.50
LOCKS - How they work and how to pick
them. This fact filled report wilt teach you more
sbout locks and the art of lock picking than I
many books we have seen at 4 imes
the price. Packed with information
and illustrations. R008 £3.50
RADIO & TV JOKER PLANS
We show you how to build
three different circuits for
disrupting TV picture and sound
plus FM radio! May upset your
neighbours & the authorries!|
OISCRETION REQUIRED. AO17 £3.50
INFINITY TRANSMITTER PLANS Complete
plans for building the tamous Infinity Transmit. l
ter Once installed on the target phone, device
acts like a room bug Just call the target phone
& activate the unit to hear all room sounds
Great for home/office security! R079 £3.50
THE ETHER BOX CALL INTERCEPTOR PLANS
Grabs telephons calls out of thin air! No need to
wire-in a phons bug. Stimply place this device I

near the phone lines to hear the conversations
taking place! R025 £3.00

20 MMz FUNCTION GENERATOR Coarse and
@ﬁn&mnmg TTL output. 2V p-p. Uses MAX038

IC. Ful sssembly and Operatng structions
#nd box provided 3101-KT £49.95

POCKET SAMPLER'DATA LOGGER Ssmple

anslogue inputs from 0-2V end 0-20vV Unnt

fits into O-shell case supphed PC powered
Software supplied 3112.KT £18.95

plus AUDIO @ EDUCATIONAL o LASER @ SECURITY o TEST GEAR @ BOOKS & more

Our high quality project kits are supplied with all components, fibre glass PCB's & comprehensive
¥ instructions FREE CATALOGUE with order or send 2 x 1t Class stamps (refundabie) for details of over
100 kits & publications Mail order only Please ADD £2.00 P & P: to all orders (Europe £3 50, Rest of
World £5) & make cheques/PO’s payable to Quasar Electronics. Goods normally despatch within 5
working dayt but please allow 28 days for delivery Prices include VAT at 17-5%.




Computer Controllcd Robotics

Carpet Rover @

3 Axis Arm E-o2

Telephone jor our catalogue or Ennal
\ visit our web site for further details @
} 40 Wellington Road, Orpington, Kent BRS 4AQ . SK

Telephone - (01689) 876880 .

Web Site - http://www.technologyindex.com
Prices exclude VAT and £5.00 next day carriage

Bell College of Technology

Almaaga Street

Hamifton ML3 0J8 =

Tel: 01698 283100 BEI I° College

Fax: 01698 459790

Make your

expertise pay!

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

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

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

FAX and the internet
¢ Courses from Introductory Bridging Modules

to HNC Electronics
* Units from Programmable Logic Controllers

to Engineering Computing

DONT DELAY - we are walting to hear from you.

Contact: Laura Murdoch, Open Learning Co-ordinator

Tel: 01698 283100 Extension 214.

E-mall: .murdoch@bell.ac.uk

Web: http://fiotl.bell.ac.uk/openiearning

Member of the British Association for Open Learning

Preview Centre for Financial Times Management

STRATHCLYDE Bed Colege of Technology

=
Tranng opporkuribes or sl L«

regestared chanty No. S¢ 021178,
providing quality Higher Educaion ang

[Free Additional Transmitter
with every order !

Low Prlces!
i_l g o

¥k

Order the FM TXM-418-A/F and SILRX-418-A/F
pair (as shown above) for only £25.00 « VAT and
get an additiona! transmitter freet P & P £ 1.50

Please cal! tor a free catalogue, wall chart or a

competitive volume quotation on an any
Radiometrix Ltd module. Simply just e-mail

! sales@radtec.demon.co.uk. alternatively Fax'or
Telephone quoting ref: EPE-RM1

! Telephone +44(0)1992 576107
Fax +44(0)1992 561994
hitp//www.radio-tech.co.uk

i adio - Tecch Radio-Tech Limited

Your official Radiometrix Distributor
Wrmnmrnnnmnrnmmrrnons: s

PLASTIC BOXES
&
ENCLOSURES

Contact us for your free catalogue

S.L.M. (Model) Engineers Ltd
Chiltern Road

Prestbury
Chelteneham Telephone 01242 525488
GLS525]JQ Fax 01242 226288
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READOUT

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

Drop us a line!

WIN A DIGITAL
MULTIMETER

The DMT-1010 is a 31/, digit pocket-
sized |.c.d. multimeter which measures
a.c. and d.c. voltage, d.c. current and
resistance. it can also test diodes and
bipolar transistors.

Every month we will give a DMT-1010
Digital Multimeter to the author of the
best Readout letter.

WHAT WONDERS!

Dear EPE,

First I would like to congratulate you on
your excellent magazine. [ am 16 years of age
and have been enjoying the wonderful world
of electronics for quite a few years now. There
are three main points which I would like to

§-

media. Where magazines are concerned, |
think they go a long way to help people learn
about electronics, EPE catering for that nicely,
but what about “electronics through TV™? 1
have never seen a TV programme that is com-
pletely about electronics, and given the num-
ber of channels available, there’s no excuse for

My second point is regarding the cost of
components. If I see a company selling rea-
sonably priced components then I will buy
them, but there is another place components
can be bought cheaply — boot sales. My fami-
Iy enjoy going to them and | have found many
electronic component bargains. I«know that
it's true you run the risk of buying
damaged/faulty goods, but that's a risk which
I am prepared to take.

Myﬁmlpoimwrepdingwhucouldbe

“Electronics vs Software™. A lot of
eompmiundindivkhﬂsnowmkedlm
of things that are software driven. I love mak-
ingallkind:olcmhsmd repairing things

which don't work, and wonder which will
become the most favoured — a circuit that is
(usually) reduced in size plus software, or a
that is (usually) larger in size without
software. The former seems to be proving
promising and gaining acceptance (PICs are
helping a lot — especially the amateur).

Either way, there will always be something
to repair (although malfunctions are becoming
rarer). This may mean that the electronics
engineer may not only be required to have a
knowledge of electronics circuitry, but also

Matthew Stuart, Romford, Essex

It's good to hear from you Matthew, and |
am delighted to choose your letter as this
month’s leading letter. I trust the meter we are
sending you will last for years and not need
your skill at repairs!

it

?

The first is conceming electronics and the

% LETTER OF THE MONTH %

‘silicon.

On your first point, the only fully electron-
ics programs that | have ever seen on TV are
those broadcast by the Open University on
BBC?2, after midnight. Extremely well-present-
ed they have been too. They are not (oo
advanced, and basically take the form of early
introductions to different aspects of the subject
(at least, those that I've seen have had this
nature).

Details of contacting the OU are often
given at the end of their programs — which are
also broadcast on some mornings (although
I've never watched them at that time). If you
find out when such broadcasts are going to
take place (as the OU should be able to tell
you), you could video them.

What may also interest vou, are the videos
that we sell (advertised in each issue). It is
appreciated, though, that they are not pockei-
money priced.

Regarding boot sales, I've not used them,
but in my early days of electronics I used to be
able to buy old TVs and radios from street
markets; they were an excellent source of com-
ponents for a young (nearly pennyless!)
experimenter.

Electronics vs software? There's surely no
compelition - it's not that cut and dried. The
whole scene is too intermingled and can't
really be fully separated. Software is not just
that which you load into your PC, its the code
that is written for such things as PICs and
other controllers. Then it gets more complicat-
ed in that the functions performed by the soft-
ware often become turned into hardware —

chips that have the controlling actu-
ally designed into them as silicon (or other)
semiconductor structures.

5

Incidentally, PICs are not the only micro-
controllers which offer powerful solutions for
designers — there are many other types avail-
able from many manufacturers.

Periodically we are cmfn.nd Jor the
emphasis we put on software projects. In a
nut-shell, it is essential that we should. Whilst
many sunple designs can be constructed using

“pure" electronics, once you start getting into
slightly more soplusncaled or complex
requirements, it has become undesirable to
attempt to do them without software (and I use
the term in a very general sense) in some form
or other, whether its loadable code or set in

All Matthew's points are worthy of further
discussion, let's hear from the rest of you!

APPRECIATING PLUGS

Dear EPE,

Thank you very much for taking the time to
review our catalogue and your kind words said
about it in your June *99 issue: We worked hard
on the catalogue and 1 am pleased that our hard
work was worth it.

I am glad you are impressed by our products.
it feels good to be praised by the experts!

Phil Goodman,
Marketing Co-ordinator,
Pico Technology, Cambs

Thanks, Phil. On a personal level | know the
amount of work that goes into designing prod-
ucts such as yours (my Virtual Scope of Jan-Feb
'98 took months of my time).

On a wider level, we are always pleased to
publicise new products introduced by our adver-

tisers, all of whom are invited to send us a brief

description, and a photo as well if appropriate.
We have always offered this option through our
news pages. The wonder is that so few advertis-
ers actually take advantage of it, it is, after all,
FREE publicity.
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PC PORTS AND DELPHI

Dear EPE,

1 was greatly enthusiastic upon reading your
June ‘99 Interface to discover you are finally
thinking about dumping the truly fantastic (for
its time) language of QBasic, to go into the
world of visual programming. However, your
Delphi programming code did not recognise
PORT as a command, although it is in the Help
file. As with you, I too have had problems getting
it to work with Delphi 4. 1 have an answer,
though, the following standalone .EXE files
work on my ‘98 machine.

To output in QBasic, you would normally write:

OUT PortAddress,Value
in between the

The same in Delphi 4,
begin/end, write:

ASM
PUSH DX
MOV DX,$(Port address, in hex)
MOV AL,Value
OUT DX,AL
POP DX
END;

As for the read-from-port variant, before the
begin statement write:

var
ByteValue;byte;

Then between the begin/end write:

ASM
PUSH DX
MOV DX,$(Port address, in hex)
IN AL,DX
MOV ByteValue, AL
POP DX
END;
Michael Ure, via the Net

We passed vour letter 10 Robert Penfold who
says that he too had found a similar solution and
that he will discuss it further in a future Interface.

I1’s interesting to note that much of your code
is almost identical to that which | have used for
many years when writing in 8086 assembler.
There are many examples in my code for such
projects as the Virtual Scope (Jan-Feb '98) and
PIC Toolkit Mk1 (July '98).

The assembly software | use is the excellent
shareware A86/D86 Assembler/Disassembler, in
conjunction with Intel’s 8086 User Guide. The
codes are seemingly compatible with processors
of the 8086-upwards variety, including Pentiums.
A further example of such code will be shown in
connection with my forthcoming 8-Channel
Analogue Data Logger, which uses the new
PIC16F877 microcontroller. It can be interfaced
to a PC via a mixture of QBasic/QuickBASIC
and '86 machine code.

The A86/D86 software is available from the
Public Domain Shareware Library (PDSL), Dept
EPE, PO Box 131, Crowborough, East Sussex,
TN6 IWS. Tel: 01892 663298: Fax: 01892
667473.. It is well worthwhile asking for their
catalogue.
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PhizzyBLY IMPRESSED

Dear EPE,

My compliments to all concerned on such an
excellent product as the PhizzyB. The idea
behind the concept is just brilliant! I would like
to pass on a few ideas that I think all PhizzyB
users would benefit from.

When people purchase a product such as the
PhizzyB, you can't beat having a hard copy of the
user manuals. If the books were in print people
would not mind paying extra for that printed hard-
back/softback for referring to when experiment-
ing and (playing) with the PhizzyB — a home made
printout version is not quite the same.

Will you be setting up a web-based user
group, where people could submit their designs,
circuits and code? Here people could share ideas,
and there could be a community of PhizzyB users
helping each other and leaming together.

Is it possible to connect a QWERTY keyboard
to a PhizzyB. If so, where can I find out more
details? As a future venture I am going to add
process control, from which I can switch on
lights, control temperature and set up cascade
loops and much more. The list of ideas is end-
less. With a QWERTY keyboard connected it
will be the ultimate project.

Thanks again for providing me and many
other PhizzyB users with such an excellent and
versatile educational piece of equipment. I am
beginning to realise that the back-up behind this
board is second to none and that you are avail-
able via E-mail to help with any problems. I have
found that questions are always answered!

I love the PhizzyB and I can’t stop using it. My
mind just works overtime thinking up new ideas
and projects which the PhizzyB can be used to
control.

Stephen (otherwise ANON), via the Net

We all love to be praised and take the bows,
but it's “Max" and Alvin that Stephen is really
lauding, so Lord Max, what do you say?

We are thinking about creating a PhizzyB
book, which would include all of the articles
from EPE and EPE Online, plus some of
PhizzyB's circuit diagrams which were never
published thus far (and discussions on them),
plus the manuals - everything in one book.

We think the web-based user group is a great
idea if sufficient people are interested. The first
stage of this is in the final part of the PhizzyB
series (June '99), where we suggest that readers
might want to submit some PhizzyB-related cir-
cuits to the Ingenuity Unlimited column. Also, if
you (or anyone else) did design an interesting
circuit (or program), we'd be delighted to add it
to the EPE Online Library.

A bigger idea is to synthesize the Beboputer
into an FPGA or an ASIC to create a real CPU
that executes native Beboputer machine code
(this would be much faster than the current
PhizzyB which interprets it).

The real problem is that we're up to our ears
in other projects at the moment — one such pro-
ject is Bebop Calculates Cunningly which will
be another Beboputer-based book/project. In this
case the front end interface to the simulator will
be a full-function calculator — the task of the
book is to teach integer and floating point con-
cepts, and to create the assembly code that “goes
behind” each of the calculator’s buttons. The
great thing about this is that we're designing it to
be PhizzyB-compatible.

As to adding a QWERTY keyboard to the
PhizzyB, this shouldn't be too complicated at all.
What you want is a keyboard that when you
press a key presents the ASCII code on an 8-bit
port that you can connect to one of the PhizzyB's
input ports. Then you have to write a program
that loops around waiting for you to press a key
- the program would then have to decide what to
do with each key. Our book Bebop BYTES Back
discusses such programs.

Thanks very much for your enthusiastic sup-
port — tell all of your friends! Let us know how
you get on. “Max”’ Maxfield
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ABSOLUTELY, KELVIN

Dear EPE,

I read with interest your Letter of the Month
(June *99). I must agree with all that has been
commented on, however — just to throw some
salt onto the wound:

When we are using the Kelvin scale for tem-
perature, the word "degree” is always dropped.
For example, water freezes at 273 Kelvin, water
boils at 373 Kelvin, Absolute is 0 Kelvin.

Now it's my turn to be super critical! I thought
this might be of interest to some of your readers.

Maurice Clarke BA,
Banbridge, Co Down

Yes. I know so, but forgive a chap when he's
hastily keying in (yes, I do my own keyboard
thing!) two pages of Readout (o meet a press
deadline, if he occasionally overlooks a slip of
the tongue!

In fact, as any dunderhead probably knows,
the name “degree kelvin” was discontinued by
international agreement in 1967 (though why
they should seemingly waste their time even
bothering to discuss it is beyond me). The unit is
named after Lord Kelvin (1824-1907).

Just to be pedantic, a temperature expressed

in °C is equal to the temperature in kelvins less *

273.15°C (note the small k for kelvins, although
the symbol itself is capital K).

Your criticism is taken in good humour -
we're quite happy to be criticised as long as it's
courteous and constructive!

BAR QUOTES

Dear EPE,

If you must delve into definitions, you should
try to quote correctly! Referring to the letter
Hot Bars in the June '99 issue, a Bar is defined
as 105 Pascal and hence a millibar is 100
Pascal, not a hundredth of a Pascal as you quote
in Mr Phillips’ letter. The hecto prefix means
100x and so a hectoPascal correctly equates to
a millibar.

T.B. Owen, Aberystwyth

But 1 did correctly quote exactly what John
Phillips said in his E-mail. What you have spot-
ted is that he “inverted” his reference (excus-
able, perhaps, as he lives “down-under”!).

DAC VAGARIES

Dear EPE,

Having read the very interesting and practical
Voice RecordiPlayback Module article by
Robert Penfold in your April "99 issue, his
comments on the “vague description” of the
“digital-to-analogue converters” in the ISD
chip are misleading.

In fact, this chip uses directly sampled ana-
logue voltage storage on what would otherwise
be an EEPROM. Normally, such storage devices
have their stored voltage quantised as high or
low, but in this chip, a voltage is written and read
out directly. This allows a whole “sample”’ to be
stored on one cell, and does not require, for
example, eight or twelve bits to store a digitised
version of the sample.

Keith Lambell, via the Net

Robert replies:

On taking another look at the ISD14xx data
sheet, I see what Keith means. The “multilevel
storage array” does seem to store voltage sam-
ples rather than digitised versions of them. The
data sheet Yor the earlier ISD devices is a bit
more forthcoming, but does not go into any great
detail about this aspect of things.

These chips are not actually digital storage
devices at all, and are more akin to “bucket
brigade” delay line chips than a digital storage
medium. This would account for the excellent
audio quality. Although one might expect the
sample voltages to decay over a period of a few
years, the data sheet quotes a typical retention
period of 100 years!

Robert Penfold

.

CACHE CATCH

Dear EPE,

Ermest Flint's article on PC microprocessors
(PC Engines) in the May '99 issue contains a
few errors. In particular:

1. Celeron processors which have the 128KB
L1 cache (the "A’ types) run the cache at the full
CPU clock speed, not haif speed as stated. So,
although the cache is smaller than in the P I1, it’s
twice as fast. This information can be found at
www.tomshardware.com, the link given at the
end of the article!

2. The original Pentium range started at
60MHz

3. The PlII range starts at 450MHz

As for why IBM used an Intel processor, I
believe it was because they wanted to use off-
the-shelf components, and all the required sup-
port chips were available for the Intel processor,
unlike the other 16-bit processors of the time.

I got this information from Accidental
Empires, by Robert X. Cringely (ISBN 0-14-
025826-4). For anyone interested in the history
of Microsoft, IBM, Apple and others, and the
people behind it all, this book is great.

Anyway, thanks for an interesting article and
magazine. And I like the new history section on
the web site. The first issue of EE I bought was
the combined June/July 1980 one. I built my first
project — a 1W audio amplifier — from that.

Alan Edmonds, via the Net

Alan’s comments were sent to our Dave
(Deputy Editor) who felt the reply should come
from Ernest Flint's “mighty quill”, which
prompted the following:

I’'m not sure that I'm too keen on people talk-
ing about my “mighty quill” in public like this, I
don’t know what my mother would think:-)
Anyway, my response is as follows:

Arrggghhh! Alan E. is perfectly correct and I
bow my head in shame to the master (it’s a pity he
didn’t write this article himself and save us all a
lot of trouble). The original Pentium range did
indeed start at 60MHz, the Pentium Ills do start at
450MHz, and the Celeron “A” type processors do
indeed run their L2 cache at the full clock speed.

In my own defence, | would point out that we are
all subject to the occasional finger slip. Even Alan
in his point (1) refers to the Celeron’s “128KB L1
cache”, when in fact he meant to say “L2 cache™.

On the brighter side, I'm delighted that Alan
found my article to be of interest and I very
much appreciate his taking the time to inform me
about these errors. I will now retire to my study
to chastise myself soundly and enter a discipli-
nary note into my permanent record.

Ernest Flint, via the Net

We were slightly taken aback by Alan E's com-
ments on the “double EE issue” . Checking back
on our bound copies for that year, we were
reminded that indeed the June and July issues
had been combined into one. Editor Mike recalls
that in those days problems between IPC (the
then publishers) and Unions occasionally came
to the fore. On this particular occasion, there
was a strike over some matter or other (memory
fails on what it was) and once it was over, there
was no option but to combine two issues.

These days, as an independent magazine
under Mike's ownership, we pride ourselves
about being on-time, every time! (Hope I get
extra Brownie points for saying so!)

ENBRIGHTENING!

Dear EPE,

Would you know how I can contact
Kingbright, the manufacturers of some large
7-segment displays that 1 bought at a boot
sale? | want to obtain the data sheets.

W. Alton, Broadstone, Dorset

Our Online Editor Alan looked it up on the
web: their site is at www.kingbright.com and
Rapid Electronics are one of their distributors,
tel: 01206 751166.
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DIRECT LTD

| Hi-Fi POWER AMPLIFIERS

ILP 2000 SERIES POWER AMPLIFIERS ARE FULLY ENCAPSULATED
JHIGH QUALITY MODULES WITH INTEGRAL HEATSINKS ANO CARRY
A FIVE-YEAR GUARANTEE.

BY SELECTING THE APPROPRIATE MAINS TRANSFORMER AND
|  THE PROGRAMMING LINK ON THE MOOULE THEY CAN BE USED
WITH 402 OR 802 LOADS WITH THE AUTOMATIC ADJUSTMENT OF ‘

INPUT SENSITIVITY.
HY2000  30W HYBRID AMPLIFIER £11.50
| HY2001 30W HYBRID AMPLIFIER WITH P.S.U. BOARD £17.50 I
HY2002  60W HYBRID AMPLIFIER £17.75
HY2003  60W HYBRID AMPLIFIER WITH P.S.U. BOARD £24.75
HY2004  120W MOSFET AMPLIFIER £37.00
HY2005 120W MOSFET AMPLIFIER WITH P.S.U. BOARD £47.00
HY2006  240W MOSFET AMPLIFIER £60.00
HY2007  240W MOSFET AMPLIFIER WITH P.S.U. BDARD £83.50

HI-FI QUALITY AUDIO POWER TRANSFORMERS FINISHEO IN BLACK
WITH RESIN FILLED CENTRES FOR MAXIMUM NOISE ABSORPTION
AND EASE OF MOUNTING

AT0304 FOR ONE HY2000/1 IN 42 MODE £17.50
AT0308  FOR ONE HY2000/1 IN 8(} MODE £17.50
AT0604 FOR ONE HY2002/3 IN 402 MODE £21.00
AT0608 FOR ONE HY2002/3 IN 8() MODE £21.00
AT1204 FOR ONE HY2004/5 IN 4() MODE £28.00
AT1208 FOR DNE HY2004/5 IN 802 MODE £28.00 |
AT2404  FOR ONE HY2006/7 IN 41} MODE £39.00 |

PRICES INCLUDE VAT & POST AND PACKING

ILP DIRECT LTD. '

+ _SPONG LANE, ELMSTED, ASHFORD, KENT TN25 5JU
PHONE +44 (0) 1233 750481  FAX +44 (0) 1233 750578

£~ 1
. /

B hmmw .t 17 [

WWww.epemniaqg

Buy your magazine
online. EPE, the first
magazine in the world
to be available to buy

from the web.

TAKE A LOOK,
A FREE ISSUE IS
AVAILABLE
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C.C.T.V. BOARD CAMERAS FROM £19.95

MINIATURE C.C.T.V. CAMERAS FROM TOP USA
MAKER. IDEAL FOR COVERT SURVEILLANCE OR
SECURITY USE IN SHOPS, OFFICES AND
PRIVATE HOMES CONNECTS TO ANY TV OR
VIDEO IN SECONDS - OPTIONAL CABLE ETC.
AVAILABLE. OUR 1993 PRICE FOR THIS CAMERA
WAS £385! HUGE RECESSION IN ELECTRONICS
INDUSTRY HAS SLASHED THESE PRICES TO
RIDICULOUS LEVELS! THESE ARE USA MADE -
NOT CHEAP CHINESE MODELS. READY BUILT
WITH LENS ETC. BRAND NEW 1999 STOCK - FULL
12 MONTH GUARANTEE. WORKS FROM 9V-PP3
BATTERY OR OUR CAMERA PSU AND CABLE KIT
SHOWN BELOW.

ONLY 29mm x 29mm

Audio Mods! add £5.00 APPLICATIONS

LOTS OF 10 1/3in. image sensor

(Each) £19.95// win 288 "3%52. Pixels.  \aCHiINE MONITORING

LOTSOF 5 £21.50 Auto iris. 270 lines. 6V NANNY WATCHING

LOTS OF 2 £23.95 10 12V D.C. 30mA STAFF THEFT

SAMPLE £25.95 Includes 3-6mm wide BIRD OBSERVATION

Add P&P £3 ANY ORDER angle lens ETC [
VAT INCLUDED Pinhole s add £2. BRITISH PAL SYSTEM j

SECRET SPY CAMERAS
MICRO SIZE 16mm x 16mm

JAPANESE CCTV TECHNOLOGY REDUCES THE
SIZE FOR EASY CONCEALMENT
PLEASE ADD £2 TO ABOVE 29X29MM PRICES

Camera PSU and Cable Kit

A total soluton for pow
ening and connecting to
our range of board
camera modules and
covert cameras. The kit
} contans a quality plug
1N mains adaptor and a
20m pre-wired cable
One end of the cable
has a SCART piug. an
auvdio phono plug a
video phono plug and a DC power socket The lead from the mains
adaptor 15 plugged into the DC socket and erther the SCART plug or
8ucko and wvideo phono plugs are piugged nto your TV. monior or

VCR
MAPLINS PRICE £24.99. OUR PRICE £12.80

1/3in. CCO BOARD CAMERA
WITH AUTO BACKLIGHT
COMPENSATION
128 STEP ELECTRONIC IRIS
AND 380 TV LINES
RESOLUTION
320,000 PIXELS AND 0-2 LUX

LEVEL GIVES REMARKABLE
CRYSTAL CLEAR PICTURES

32mm (w) x 32mmy(l) x 20mm (h)
MAPLINS PR CAMERA CASING WITH SWIVEL

OUR PRICE L39. WALL BRACKET TO TAKE ANY OF
36"'";3@55“;{%5 LENS OUR BOARD CAMERAS £3.80

LASER POINTERS
Professional model fires a small red laser
dot over 250 metres. Built into executive
ballpoint pen with case and batts.

LIST £39.95 now £10.00
Gold-plated Keyfob model
LIST £29.95 now £9.00

Add £3 p&p any quantity.
(Only sold to schools or tradesmen - no
minors under 21)

1/4in. COLOUR CCD

CAMERAS

Japanese Twinboard 1/4in. CCD and DSP
(digital signal processor) colour CCTV
boards with popular 3-6mm wide angle lens
High specification 290,000 pixels, electronic
iris, 330 TV lines and LUX levels 2. 12V DC.
Use with our camera PSU and cable kit (see
above). Size 32mm x 32mm

£59.0

Audio motel
add £5.00

LOWEST PRICE
IN EEC

VISONIC RADIO TRANSMITTER/RECEIVER SETS

Comprises smart remote control normally used as a panic button or medical
alert for the elderly. Causes receiver to open or close a circuit thereby trig-
gering a siren, automatic garage door or other device until button is released.
Range 35m indoors, 100m outdoors. 9V PP3 batt. included. DT approved
1340 licence exempt. MRP £47.85 set. Boxed with full instructions.

sampLE seT £15.90, 2 seTs £29, s seTs £62

ULTRAGUARD POLYCARBONATE BELLBOXES.
White. 15in. x 10in. lassoo-proof shape with crime prevention label. 118 decibel
horn siren, flashing Xenon strobe, Nicad back-up batteries and full anti-tamper
system all factory fitted and sealed. 12V PSU supplied. Can be triggered by
simple bell-push, any alarm panel or the Visonic set shown above.

MRP £41.87.Now £16, g3 pp

ALL GOODS ARE BRAND NEW
AND PERFECT. BULK BUYERS

A.S.A. st 1079 Order Hotline
-9 .’ 51 Carnbrdge Foad 01642 851256
d Middlesbrough

PLEASE ASK FOR JOHN P
PRICES INCLUDE VAT —
£3 PP ANY SIZE ORDER VISA TS5 5NL 01642 823173
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Everyday Practical Electronics Books

TEACH-IN No. 7 plm FREE Software FREE

ANALOGUE AND DIGITAL SOFTWARE

ELECTRONIC COURSE

{Published by Evoryda'( Practical Electronics)

Alan Winstaniey and Keith Dye

B.Eng(Tech)AMIEE

The highly acclaimed Teach-in series, which included

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 developed a GCSE Electronics software program

to compliment the course and a FREE DISC covering

:)he |I(im two parts of the courae is included with the
ook.

An interesting and thorough tutorial series aimed speci-
fically at the novice or complete beginner in electronics.
The series is designed to support those undertaking either
GCSE Electronics or GCE Advanced Levels, and starts with
fundamental principles.

if you are taking electronics or technology &t school
or college this book is for you. If you just want to
learn the basics of electronics then this is for you.
#f you are teaching electronics or technology you
must make sure you see it. Teach-in No. 7 will be
invaluable if you are considering a career in electronics or
even if you are aiready training in one. The Mini Lab and
software enable the construction and testing of both
demonstration and development circuits. These Ieammg
aids bring electronics to life in an enjoyable and interesting
way: you will both see and hear the electron in action! The
Micro Lab microprocessor add-on system will appeal to
higher level students and those developing microproces-

80r projects.
152 pages £3.95

ELECTRONICS
TEACH"NE.%QQ PN R o
T

ACOMPLETE
%CTRON!CS COURSE

Fuil constructional det:

MiNI LAB & MICR l.AB
erURMEImM test & prototying boards

FREEL :

BCSEELECTRONICS
SOFTWARE
Jogcl_al Eimed Version

Testing and
Test Gear

HOW TO USE OSCILLOSCOPES AND OTHER TEST
EQUIPMENT

R. A. Penfold

This book explains the basic function of an oscilloscope,
gives a detailed explanation of all the standard con-
trols, and provides advice on buying. A separate chapter
deals with using an oscilloscope for fault finding on
linear and logic circuits, plenty of example waveforms
help to iliustrate the control functions and the effects of
various fault conditions. The function and use of various
other pieces of test equipment are also covered, includ-
mg su?nal generators, logic probes, logic pulsers, and

calibrators.
0 pages £3.50

SERVICING _ PER-
SONAL COM-
PUTERS - 4th

Mike Tooley BA

The revised and
enlarged forth edition
has been completely
re-written to  cover
the latest technology.
such as  32-bit
microprocessors and
serisl communica-
tions servicing. It
includes a diag-
nostic  disk of-
fer. Essential for
anyone concerned
with the maintenance
of personal computer
equipment or peripherals, whether professional service
technician, student or enthusiast.

387 pages Hardback £30

SERVICING
PERSONAL
COMPUTERS

DIRECT
BOOK
SERVICE

The books listed have been
selected by Everyday Practical
Electronics/ET| editorial staff as
being of special interest to everyone
involved in electronics and comput-
ing. Books are supplied by mail
order direct to your door. Full
ordering details are given on the
last book page.

For another selection

of books see the next
two issues

Radio

BASIC RADIO PRINCIPLES AND [ NEW ]
TECHNOLOGY
lan Poole
Radio technology is becoming increasingly important in
today’s high technology society. There are the tradi-
tional uses of radio which include broadcasting and
point to point radio as well as the new technologies of
satellites and cellular phones. All of these developments
lmealn there is a growing need for radio engineers at all
evels.
Assuming a basic knowledge of electronics, this book
provides an easy to understand grounding in the topic.
Chapters in the book: Radio Today, Yesterday, and
Tomorrow; Radio Waves and Propagation; Capacitors,
Inductors, and Filters; Modulation; Receivers; Trans-

mitters; Antenna Systems; Broadcasting; Satel-
lites; Personal Communications; Appendix - Basic
Calculations.

263 pages £14.99

PROJECTS FOR RADIO AMATEURS AND S.W.L.S.
R. A. Penfold
This book describes a number of electronic circuits,
most of which are quite simple, which can be used to
enhance the performance of most short wave radio
systems.

The circuits covered include: An aerial tuning unit;
A simple active aerial; An add-on b.f.0. for portable
sets; A wavetrap to combat signals on spurious
responses; An audio notch filter; A parametric
equaliser; C.W. and S.S.B. audio filters; Simple noise
limiters; A speech processor; A volume expander.

Other useful circuits include a crystal oscillator, and
RTTY/C.W. tone decoder, and a R serial to parallel
converter. A full range of interesting and useful cir-
cuits for short wave enthusiasts.

£3.95

92 pages

AN INTRODUCTION TO AMATEUR RADIO
1. D. Poole
Amateur radio is a unique and fascinating hobby
which has attracted thousands of people since it
began at the turn of the century.

his book gives the newcomer a comprehensive
and easy to understand guide through the subject so
that the reader can gain the most from the hobby. It
then remains an essential reference volume to be
used time and again. Topics covered include the basic
aspects of the hobby, such as operating procedures,
jargon and setting up a station. Technical topics
covered include propagation, receivers, transmitters

and aerials etc.
Order code BP257 £4.99

150 pages

SIMPLE SHORT WAVE RECEIVER CONSTRUCTION

R. A. Penfold

Short wave radio is a fascinating hobby, but one that
seems to be regarded by many as an expensive
pastime these days. In fact it is possible to pursue this
hobby for a minimal monetary outlay if you are
prepared to undertake a bit of d.i.y., and the receivers
described in this book can all be built at low cost. All
the sets are easy to costruct, full wiring diagrams etc.
are provided, and they are suitable for complete
beginners. The receivers only require simple aerials,
and do not need any complex alignment or other
difficult setting up procedures.

The topics covered in this book include: The broad-
cast bands and their characteristics; The amateur
bands and their characteristics; The prepagation of
radio signals; Simple aerials; Making an earth connec-
tion; Short wave crystal set; Simple t.rf. receivers;
Single sideband reception; Direct converaion receiver.

Contains everything you need to know in order to
get started in this absorbing hobby. .

3.95

88 pages Order code BP275

Computers and Computing

MULTIMEDIA ON THE PC

lan R. Sinclair

In this book, you'll find out what a CD ROM is, how it
works, and why it is such a perfect add-on for a PC,
allowing you to buy programmes, text, graphics and
sound on a CD. It also describes the installation of a
CD ROM drive and a sound card, pointing out the
common problems that arise, and then shows how to
use them to create a complete multimedia presenta-
tion that contains text, photos, a soundtrack with your
own voice recorded as a commentary, even animation
and edited video footage.

184 pages £11.95
HOW TO BUILD YOUR OWN PC | NEW |
Morris Rosenthal

More and more people are building the own PCs.
They get more value for their money, they create ex-
actly the machine they want, and the work is highly
satisfying and actually fun. That is, if they have a
unique beginner's guide like this one, which visually
demonstrates how to construct a state-of-the-art com-
puter from start to finish.
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Through 150 crisp photographs and clear but mini-
mal text, readers will confidently absorb the concepts
of computer building. The extra-big format makes it
easy to see what's going on in the pictures. For
non-specialists, there's even a graphical glossary that
clearly illustrates technical terms. The author goes
“under the, hood” and shows step-by.-step how to
create a socket 7 (Pentium and non-intel chipsets) and
a Siot 1 (Pentium Il) computer, covering: What first-
time builders need to know; How to select and

urchase parts; How to assemble the PC; How to
install Windows 98.

The few existing books on this subject, although
badly outdated, are in steady demand. This one
delivers the expertise and new technology that fled-
gling computer builders are eagerly looking for.

224 pages - large format £19.99

UNDERSTANDING PC SPECIFICATIONS

R. A. Penfold (Revised Edition)

If you require a microcomputer for business apglaca
tions, or a high quality home computer, an 1BM PC or
compatible is often the obvious choice. They are com-
petitively priced, and are backed up by an enormous

range of applications programs, hardware add-ons,
etc. The main difficulty for the uninitiated is deciding
on the specification that will best suit his or her needs.
PCs range from simple systems of limited capabilities
up to complex systems that can happily run applica-
tions that would have been considered beyond the
abilities of a microcomputer not so long ago. It would
be very easy to choose a PC system that is inadequate
to run your applications efficiently, or one which goes
beyond your needs and consequently represents poor
value for money.

This book explains PC specifications in detail, and
the subjects covered include the following: Dif-
ferences between types of PC (XT, AT, 80386, etc);
Maths co-processors; Input devices (keyboards, mice,
and digitisers); Memorz, including both expanded
(EMS) and extended RAM; RAM disks and disk
caches; Floppy disk drive formats and compatibility;
Hard disk drives (including interleave factors and
access times); Display adaptors, including ali standard
PC types (CGA, Hercules, Super VGA, etc); Contains
everything you need to know if you can't tell your

EMS from your EGAI
128 pages £4.95
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Theory and Reference

Bebop To The Boolean Boogle
By Clive (call me Max)
Maxfield

Specially imported by EPE —
Ex

BeBop &

xcellent value oo,fl" <
¢ 7
An Unconventional Guide to ooc [ £
Electronics Fundamentals, Sosiedina sl
Components and Processes '.\
This book gives the “big picture” of né

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 transis-
tors operate, how printed circuit boards
are fabricated, and what the innards of

—
{ Clee Mantiala

memory ICs look like. You'll also gain 8
working knowledge of Boolean algebra and Karnsugh maps, and
much, MUCH more (including a recipe for a truly great seafood gumbol!).
Hundreds of carefully drawn illustrations clearly show the important
a delight to read, but this is 8 REAL technical book, extremely detailed and
accurate. A great reference for your own shelf, and also an ideal gift for a
day....

470 pages - large format Order code BEB1 £24.95
DIGITAL ELECTRONICS - A PRACTICAL APPROACH

Professional XM and Pulsar (Limited Functionality)
Richard Monk R
tion logic, sequential logic including the design and construction of
asynchronous and synchronous circuits and register circuits. Together
its close association with computer aided design including the FREE
software.

(a schematic drawing and printed circuit board design computer package).
The guide also conducts the reader through logic circuit simulation using
niques make the book unique, and with its host of project ideas make it an
ideal companion for the integrative assignment and common skills com-
principal aim of the book is to provide a straightforward approach to the
understanding of digital electronics.

with some simple circuits should find the book’s final chapters on printed
circuit board production and project ideas especially useful.

understand what Reed-Muller logic is and how it's used. And there's
points of each topic. The author’s tongue-in-cheek British humor makes it
friend or family member who wants to understand whet it is you do all
With FREE Software: Number One Systems - EASY-PC
Covers binary arithmetic, Boolean algebra and logic gates, combina-
with a considerable practical content plus the additional attraction of
There is a ‘blow-by-blow’ guide to the use of EASY-PC Professional XM
Pulsar software. Chapters on p.c.b. physics and p.c.b. production tech-
ponents required by BTEC and the key skills demanded by GNVQ. The
Those who prefer the Teach-In" approach or would rather experiment
250 pages

£16.99

§

Bebop Bytes Back
Bebop BYTES Back

An Unconventional Guide fo
Computers

By Clive "Max” Maxfield
and Alvin Brown

Specially imported by
EPE - Excellent value

An Unconventional Guide
To Computers

Plus FREE CD-ROM which includes:
Fully Functional Internet-Ready
Virtual Compuﬁeg with Interactive
abs

This follow-on to Bebop to the
Boolean Boogie is 8 muitimedia ex-
travaganza 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
chuckles, if not belly laughs, along 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 com-
puter peripherals in an extremely realistic manner. In addition to a weaith
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 experiences 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

Fully Functionol Internet -5
Virtual Computer with
Inferactive Lobs

£29.95

DIGITAL GATES AND FLIP-FLOPS

lan R. Sinclair

This book, intended for enthusiasts, students and technicians, seeks to
establish a firm foundation in digital electronics by treating the topics of
gates and flip-flops thoroughly and from the beginning.

Topics such as Boolean algebra and Karnaugh mapping are explained,
demonstrated and used extensively, and more attention is paid to the
subject of synchronous counters than to the simple but less important
ripple counters.

No background other than a basic knowledge of electronics is assumed,
and the more theoretical topics are explained from the beginning, as also
are many working practices. The book concludes with an explanation of
microprocessor techniques as applied to digital logic.

200 pages Order code PC106 £8.95

Music, Audio and Video

AN INTRODUCTION TO LOUDSPEAKERS AND

ENCLOSURE DESIGN CONSTRUCTOR

VIDEO PROJECTS FOR THE ELECTRONICS

computer-based music making system is not asg dif-
ficult as you might think.

V. Capel

This book explores the various features, good points
and snags of speaker designs. It examines the whys and
wherefores 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 herself. Crossover units are also explained, 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 construction of the
Kapelimeister loudspeaker enclosure.

148 pages £3.99
ACOUSTIC FEEDBACK - HOW TO AVOID IT
V. Capel

Feedback is the bane of all public address systems.
While feedback cannot be completely eliminated, many
things can be done to reduce it to a level at which it is
no longer a problem.

Much of the trouble is often the hall itself, not
the equipment, but there is a simple and practical
way of greatly improving acoustics. Some microphones
are prone to feedback while others are not. Certain
loudspeaker systems are much better than others, and
the way the units are positioned can produce a reduced
feedback. All these matters are fully explored as well as
electronic aids such as equalizers, frequency-shifters
and notch filters. 0

The special requirements of live group concerts are
considered, and also the related problem of instability
that is sometimes encountered with large set-ups. We
even take a look at some unsuccessful attempts to cure
feedback so as to save readers wasted time and effort
duplicating them,

Also included is the circuit and layout of an
inexpensive but highly successful twin-notch fiiter, and

how to operate it.
£4.99

92 pages

R. A, Penfold

Written by highly respected author R. A. Penfold,
this book contains a coliection of electronic projects
specially designed for video enthusiasts. All the projects
can be simply constructed, and most are suitable for
the newcomer to project construction, as they are
assembled on stripboard

There are faders, wipers and effects units which will
add sparkle and originality to your video recordings.
an audio mixer and noise reducer to enhance your
soundtracks and a basic computer control interface
Also. there's a useful selaction on basic video produc-
tion techniques to get you started.

Complete with explanations of how the circuit works,
shopping lists of components, advice on construction,
and guidance on setting up and using the projects, this
invaluable book will save you a small fortune.

Circuits include: video enhancer, improved video
enhancer, video fader, horizontal wiper, improved video
wiper, negative video unit, fade to grey unit, black
and white keyer, vertical wiper, audio mixer, stereo
headphone amplifier, dynamic noise reducer, automatic
fader, pushbutton fader. computer control interface, 12
volt mains power supply

124 pages £9.95

COMPUTERS AND MUSIC - AN INTRODUCTION

R. A. Penfold

Computers are playing an increasingly important part
in the world of music, and the days when com.
puterised music was strictly for the fanatical few are
long gone.

If you are more used to the black and white keys of
a8 synth keyboard than the QWERTY keyboard of
a computer, you may be understandably confused
by the jargon and terminology bandied about by
computer buffs. But fear not, setting up and using a
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This book will help you learn the bhasics of
computing, running applications programs, wiring up
a MIDI system and using the system to good effect,
in fact just about everything you need to know
about hardware and the programs, with no previous
knowledge of computing needed or assumed. This
book will help you to choose the right components for
a system to suit your personal needs, and equip you
to exploit that system fully

174 pages £8.95

ELECTRONIC PROJECTS FOR GUITAR

R. A. Penfold

This book contains a collection of guitar effects and
some general purpose effects units, many of which
are suitable for beginners to project building. An intro-
ductory chapter gives guidance on construction.

Each project has an introduction, an explanation of
how it works, a circuit diagram, complete instruc-
tions on stripboard layout and assembly, as well
as notes on setting up and using the units. Con-
tents include: Guitar tuner; Guitar preamplifier; Guitar
headphone amplifier; Soft distortion unit; Compres-
sor; Envelope waa waa; Phaser; Dual tracking effects
unit; Noise gate/expander; Treble booster; Dynamic
treble booster; Envelope modifier; Tremelo unit; DI
box.

110 pages Temporarily out of print

HIGH POWER AUDIO AMPLIFIER CONSTRUCTION

R. A. Penfold

Practical construction details of how to build a num-
ber of augio power amplifiers ranging from about 50
to 300/400 watts r.m.s. includes MOSFET and bipolar

transistor designs.
Order code BP277 £3.99

96 pages
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Circuits, Data and Design

PRACTICAL ELECTRONIC FILTERS
Owen Bishop
This book deals with the subject in a non-mathematical
way. It reviews the main types of filter, explaining in
simple terms how each type works and how it is used.
The book also presents a dozen filter-based projects
with applications in and around the home or in the
constructor's workshop. These include a number of
audio projects such as a rythm sequencer and a multi-
voiced electronic organ.
Concluding the book is a practical step-by-step guide
to designing simple filters for a wide range of purposes,
with circuit diagrams and worked examples.

8 pages £4.99

ELECTRONIC HOBBYISTS DATA BOOK

R. A, Penfoid

This book should tel} you everything you are ever likely
to want to know about hobby electronics, but did not
know where to ask or refer. Comprehensive contents
pages makes it easy to quickly locate the data you re-
quire.

The subjects covered include: Common circuits, and
related data (including heipful graphs and tables of
values); Colour codes for resistors, capacitors and in-
ductors; Pinout details for a wide range of CMOS
and TTL devices, plus basic data on the various logic
families; Pinout details and basic data for a wide range
of operational amplifiers; Data and leadout information
for a wide range of transistors, FETs, power FETs,
triacs, thyristors, diodes, etc; General data including
MIDI message coding, radio data, ASCli/Baudot coding,

decibel ratios, etc.
Order code BP396 £5.95

242 pages
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50 SIMPLE LED CIRCUITS

R. N. Soar

Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics,
using one of the most inexpensive and freely available
components - the light-emitting diode (LED}. Also in-
cludes circuits for the 707 common anode display.

64 pages

BOOK 2 50 more l.e.d. circuits.

50 pages 29
CIRCUIT SOURCE BOOK 1

A. Penfold

Written to help you create and experiment with your
own electronic designs by combining and using the
various standard “building block” circuits provided.
Where applicable, advice on how to alter the circuit
parameters is given,
circuits covered in this book are mainly con-

cerned with analogue signal processing and include:
Audio amplifiers (op.amp and bipolar transistors); audio
power amplifiers; d.c. amplifiers; highpass, lowpass,
bandpass and notch filters; tone controls; voltage con-
trolled amplifiers and fitters; triggers and voltage com-
parators; gates and electronic switching; bargraphs;
mixers; phase shifters, current mirrors, hold circuits, etc.

Over 150 circuits are provided, which it is hoped will be
useful to all those involved in circuit design and applica-
tion, be they professionals, students or hobbyists.

162 pages easm
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
integrated circuits. The devices covered include gates,
oscillators, timers, flip/flops, dividers, and decoder circuits.
Some practical circuits are used to iliustrate the use of TTL
devices in the “real world"

142 pages €495
HOW TO USE OPAMPS
E. A Parr

This book has been written as a designer's guide cover-
ing many operstional amplifiers, serving both as a source
book of circuits and a reference book for design caicula-

tions. The approach has been made as non-mathematical

as possible.

160 pages £2.99
CIRCUIT SOURCE BOOK 2

R. A. Penfold

This book will help you to create and experiment with
your own electronic designs by combining and usil
the various standard “building blocks” circuits provided.
Where applicable, advice on how to alter the circuit
parameters is provided.

The circuits covered are mainly concerned with signal
generation, power supplies, and digital electronics.

The topics covered in this book include: 555 oscillators;
sinewave oscillators; function generators; CMOS oscil-
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lators; voltage controlled oscillators; radio frequency
oscillators; 555 monostables; CMOS monostables; TTL
monostables; precision long timers; power supply and
regulator circuits; negative supply generators and volit-
age boosters; digital dividers; decoders, etc; counters
and display drivers; D/A and A/D converters; opto-

isolators, flipflops, noise generators, tone decoders,
etc.

Over 170 circuits are provided, which it is hoped will be
useful to all those involved in circuit design and applica-
tion, be they professionals, students or hobbyists.
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2 pages £4.99

Project

Building

ANDROIDS, ROBOTS AND ANIMATRONS

John Lovine

Build your own working robot or android using both
off-the-shelf and workshop constructed materials and
devices. Computer control gives these robots and
androids two types of artificial intelligence (an expert
system and a neural network). A lifelike android hand
can be built and programmed to function doing
repetitive tasks. A fully animated robot or android can
also be built and programmed to perform a wide variety
of functions.

The contents include an Overview of State-of-the-Art
Robots; Robotic Locomotion; Motors and Power Con-
trollers; All Types of Sensors; Tilt; Bump; Road and
Wall Detection; Light; Speech and Sound Recognition;
Robotic Intelligence (Expert Type) Using a Single-Board
Computer Programmed in BASIC; Robotic Intelligence
(Neutral Type) Using Simple Neural Networks {Insect
Intelligence); Making a Lifelike Android Hand; A Com-
guter-Controlled Robotic Insect Programmed in BASIC;

elepresence Robots With Actual Arcade and Virtual
Reality Applications; A Computer-Controlled Robotic
Arm; Animated Robots and Androids; Real-World

Robotic Applications.
224 pages £20.99

ELECTRONIC PROJECTS FOR EXPERIMENTERS

R. A, Penfold

Many electronic hobbyists who have been pursuing
their hobby for a number of years seem to suffer
from the dreaded “seen it all before” syndrome. This
book is fairly and squarely aimed at sufferers of this
complaint, plus any other electronics enthusiasts who
yearn to try something a bit different. No doubt many
of the projects featured here have practical applica-
tions, but they are all worth a try for their interest
value alone.

The subjects covered include:- Magnetic field detec-
tor, Basic Hall effect compass, Hall effect audio isolator,
Voice scrambler/descrambler, Bat detector, Bat style
echo location, Noise cancelling, LED stroboscope, Infra-
red “torch”, Electronic breeze detector, Class D lfmwer
amplifier, Strain gauge amplifier, Super hearing ai m

.95

136 pages
PRACTICAL FIBRE-OPTIC PROJECTS

R. A. Penfold

While fibre-optic cables may have potential advantages
over ordinary electric cables, for the electronics en-
thusiast it is probably their novelty value that makes
them worthy of exploration. Fibre-optic cables provide

an innovative interesting alternative to electric cables,
but in most cases they also represent a practical ap-
proach to the problem. This book provides a number of
tried and tested circuits for projects that utilize fibre-
optic cables.

The prm'ects include:- Simple audio links, FM, audic
link, PW.M. audio links, Simple d.c. links, PW.M. d.c.
link, PW.M. motor speed control, RS232C data links,
MIDI link, Loop alarms, R.PM. meter.

All the components used in these designs are readily
available, none of them require the constructor to take
out a second mortgage. T

4132 pages

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 prac-
tical side of this fascinating hobby, including the follow-
ing topics:

Component identification, and buying the right parts;
resistor colour codes, capacitor value markings, etc:
advice on buying the right tools for the job; soldering:
making 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. c

4.95

135 pages Order code BP392

A BEGINNER’'S GUIDE TO MODERN ELECTRONIC
COMPONENTS

R. A. Penfold

The purpose of this book is to provide practical in-
formation to help the reader sort out the bewilder-
ing array of components currently on offer. An ad-
vanced 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 sel d. A wide range of
components are included, with the emphasis irmly
on those components that are used a great deal in
pgcg’ects for the home constructor.

1 £4.99

pages Order code BP285

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, interna-
tional 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,
33 GRAVEL HILL, MERLEY, WIMBORNE, DORSET BH21 1RW (mail order only).

Books are normally sent within seven days of receipt of order, but please allow 28 days for
delivery {more for overseas orders). Please check price and availability (see latest issue of
Everyday Practical Electronics) before ordering from old lists.

For a further selection of books see the next two issues of EPE.
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.wimbome.co.uk ]

BOOK ORDER FORM :

Full name: ...... 0081000000 00008 800009008 0000308 sasasaEsasessenesnese |
AGAIEES: .vvvovi v arrsrasssss sttt a0 050 5000000410000 000 oo oo :
Post code: ...........c.cccerrnnnn. Telephone No: .. I

Signature:. ............................. I

|
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I

I

|

I

|

|

!

: (] 1enclose cheque/PO payable to WIMBORNE RUBLISHING LTD for £ .. o
|

!

|

!

|

I

|

|

[ Please charge my Visa/Mastercard £ ......................coovorvvvrnn, Card expiry date ...........cccovvrrirrrnrnnnnn I
CAF NUMDET ....ooovvvvrvririnnrinsssssis st st smsssms s s s e e e ee e 1101001t seees oo II
|

PlEase S8Nd DOOK OTABT COES: ................uuummuvrvuririmsssesmmismssmsnisssssessnssesesssssssssssessss s sessesmsssssssssessseseses oo |
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|

Please continue on separate sheet of paper if necessary 2a |
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SURFING THE INTERNET

NET WORK
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ALAN WINSTANLEY -

NETWORK is our column specially written for Internet users. Join
us on our web site at www.epemag.wimborne.co.uk, where
you can leave messages, subscribe, browse our on-line index of
earlier volumes and more besides!

IT'S A HOAX!

In previous months I highlighted the difference between com-
puter virii, Trojan Horses and worms. These potentially damaging
files can be transmitted via the Intemnet, and unsuspecting Internet
users can find themselves on the receiving end of an unprovoked
attack from some malicious or irresponsible elements.

Before I develop this topic any further this month, here’s a riddle.
What do the three Budweiser frogs and Yellow Teletubbies have in
common? They are actually examples of a fourth class of virus,
namely the hoax virus. These cause a great deal of unnecessary con-
cern amongst inexperienced users. Typically, a hoax virus arrives in
the form of an importunate E-mail message waming of possible
dangers that might arise, for example, if a completely unrelated
computer file — say a screensaver — is opened. Panic spreads and the
waming is flashed to other regular contacts. Thus the virus
escalates.

These virii tend to come and go. Whilst some types of hoaxes are
obviously harmless fun, there is no doubt that other types really do
have a worrying effect on their recipients. The hoax panics people
into spreading the word about a possible “‘new’ virus which is
alleged to be doing the rounds. It is the actual propagating of these
well-meaning messages by the inexperienced which is the “dam-
age” caused by the hoax virus; I have recently received several from
concerned and well-intentioned readers.

In view of the current TV advertising campaign in the UK by
Budweiser beers (featuring the three frogs), it seems timely to
remind readers of the hoax budsaver.exe virus. This hoax (also
known as the Bud Frogs) relates to a mythical screensaver called
budsaver.exe which is said to crash a hard drive. It is a complete
sham, and there is no need to be worried by any such message. (I
suppose this situation is fine until someone really does release a
virus under that name.)

A similar hoax called Buddylst.zip (or Budweiser) has been on
the go for some time using several forms of message which can
equally be ignored, as can one relating to Yellow Teletubbies (!).
There is a whole raft of hoaxes described on the Symantec web site
(www.symantec.com/avcenter), and readers should make a habit
of checking it occasionally to stay abreast of both hoax and malev-
olent virii.

FALL oUT

On the other hand, a highly malicious virus which has recently
been causing much concem is called W95.CIH, also known as
Chernobyl, Network Nuke and other names. It triggers on the 26th
of a month (the anniversary of Chernobyl) and infects Windows
executables. Worse, it may also try to modify some Flash BIOS
chips which can cripple some systems. Symantec has a free tool
available from their web site called kill_cih which enables users to
check for the presence of Chernobyl. It runs from the DOS prompt,
and although it will not cleanse a system, says Symantec, it will
disable the virus and alert the user.

Don’t overlook the fact that apart from introducing virii onto
your system via E-mail or FTP’d files, there are other ways of
inflicting damage, perhaps of a temporary and easily-recoverable
nature. Some web sites are deliberately set up in order to demon-
strate a possibly harmful feature — e.g. a software bug - or to make
a particular point. Hopefully you will be warned of any possible
dangers in advance. These events are sometimes called exploits.

If you have a Pentium III processor, a good example of an exploit
which will test your courage will be found at www.zeroknowl-
edge.com/p3/. This informative web site purports to blow the whis-
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tle on the serial number embedded in P3 processors. Even with the
serial number disabled, the number can still be accessed, says the
web page. It clearly warns that after running the demo, your system
may lock up afterwards and it also says that any anti-virus warning
that your software may generate beforehand, should be ignored.
This latter wamning is understandably enough to deter some hard-
ened computer users, but you can access the site and see for
yourself!

STUCK ON THE ON-RAMP

Having spent many weeks agonising about upgrading to BT
Home Highway to obtain ISDN access, I have decided to shelve the
idea, at least for now. I found there are several potential “‘gotchas”
which need thinking about. One is that BT won’t guarantee the
speed of access using ISDN2e anyway, which might defeat the
point of installing it to begin with.

Problems with modem speed may also arise in case you find that
you have previously been “DACSed” by BT, which involves using
a converter to multiplex two phone lines down a single twisted pair
copper wire. It saves BT the cost of having to install extra wires.
Using ordinary dial-up modem access, some users who have been
“DACSed” complained that they could barely scrape much more
than 30Kbps, even though they were supposed to be paying for a
second “clean” line. After some persistent complaining from users,
BT have in some cases relented and installed a separate wire.

Another problem was that, due to my current DACS connection
and the way in which telephone numbers are used in “blocks™ by
BT, they advised that a change of number will probably be required,
even though BT's literature states that for the majority of users this
won't be the case.

BT Home Highway does offer several advantages though. A pri-
mary one is that Internet access is almost instantaneous — a second
or two rather than 45-60 seconds. For myself, this would probably
be the biggest boon. Faster access times may or may not be enjoyed
by Highway users, and by “bonding’ two channels together, they
could experience a theoretical speed of up to 128K. (Users of earlier
Windows 95 versions require later versions of Microsoft Dial-Up
Networking (DUN) for this — check the Microsoft web site.)

What readers may not be aware of is that, in using channel bond-
ing, two calls are being made at twice the cost, and two ISP con-
nections are paralleled at the same time. Not every ISP permits this
with an ordinary dial-up account, so their terms of service should be
consulted.

Other benefits include the fact that one Home Highway line will
offer two analogue and two digital ports. You can use any two ports
at the same time, i.e. an analogue phone or fax machine alongside
either a terminal adapter (an ISDN external “modem’’) or another
phone, or two PCs each on 64K, or two digital ports bonded
together to produce a theoretical 128K on one PC.

The economics are reasonably simple to calculate: the cost of
calls is the same as an ordinary analogue BT line, and discount
number schemes still apply. Presently it costs £40 per month
excluding installation, but includes a £15 call allowance. You may
be able to recover more of the cost by making an existing BT line
redundant, as HH gives you two lines. A BT survey is necessary
before ISDN can be installed and more advice from BT is available
on Freephone 0800 222444 or www.homehighway.bt.com. In the
meantime we can only dream of the advent of high bandwidth
ADSL (asymmetric digital subscriber line) and 9Mbps download
speed, which is likely to be several years away for most UK users.

LINKS

As always, I have gathered more interesting URLs together on
the Ner Work web page and | welcome readers’ suggestions for
interesting electronics-related addresses. My E-mail address is
alan@epemag.demon.co.uk.
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PCBs FROM PAST ISSUES OF ETI

(prior to the merger of EPE and ETI in March 99). See below for ordering details.

Name and issue of project Unit code Price Surface Mount Logic probe E/798/3 £5.09
ETI PCB Service issue 1 1999 Mains Monitor E/798/4 £12.33
Stress and Skin Temperature Meter E/0199/1 £14.55 Aquaprobe E/798/5 £5.50
‘Short Cut’ Continuity Tester E/0199/2 £6.09 ETI PCB Service Issue 6 1998
R.F. Probe E/0199/3 £5.09 PIC Development Board E/698/1 £5.50
Switch Volt PSU E/0199/4 £5.09 Signal Generator E/698/2 £8.99
ETI PCB Service Issue 13 1998 Headlight Delay Unit E/698/3 £5.50
Programmable Logic Microcontrolier Board E/1398/1 £7.32 6-Interval Games Timer E/698/4 £5.09
Programmable Logic Simulator Board E/1398/2 £5.09 ET1 PCB Service Issue 5 1998
Regulated Battery PSU E/1398/3 £5.09 UHF Transmitter (DS) E/598/1 £5.07
Audio Power Meter E/1398/4 £7.32 UHF Transmitter Encoder E/598/2 £5.09
Car Vigilante E/1398/5 £5.64 UHF Receiver Front End (DS) E/598/3 £5.07
wlllvolt| l\:eter g: g% ggg UHF Receiver |.F. stage (DS) E/598/4 £5.07
obbulator . Fridge Thermometer E/598/5 £5.50
AVR Controller E/598/6 £5.50
ET1PCE Service Issue 121985 e e 27C16 Eprom Programmer E/598/7 £7.87
Fishbiter E/1298/2 2509 Guardian Light /598/9 £6.22
Smooth Fuzz E/1298/3 £5.09 ETI PCB Service Issue 4 1998
LED Voltmeter E’498/1 £5.64
PR R T £5.00 BB Ranger Control Board E/498/2 £6.22
RSt S s v S R prmmemtan %3
IET( PtC_B %ohrvlc;elssua 10 1998 o — s Tic-Tac-Toe E/498/5 £8.44
lonisation amber 8
Jonisation Chamber (SMD) _ £/1098/2 £5.09 5&5‘;&5:::’&’;’“‘ 31998 — o564
:_f’ :Z";”p'“fm lB°a'°::‘:::8's° e e e AA Cell Eliminator E/398/2 £7.32
Service Issue PIC Based Double Bass Tuner E/398/3 £5.64
ga’:‘helt)etzc . Eggl/g ggg ::A-rla)rlw%e Ca;’))acitor Meter E’Sgalg ggz
- | rum Pads 398/ i
ETI PCB Service Issue 8 1998
PIC Electronics Security Switch E/898/1 £5.09 e E/208/1 £5.00
PIC Multiplexed LED Display £/898/2 £5.09 Smartcam opto-sensor board E/298/2 £5.09
gﬁy”g’a‘;"(“;mp'exed LED Dispay Em ggg? Both smartcam boards E/298/182 £7.00
. i | P I 1298/ I
Tiny Traffic Lights E/898/5 £5.00 Switched Mode Intemal Power Supply E/298/5 £7.87
Batn Duck £/898/7 550 Auto Cupboard light E/298/3 £5.64
’ ETI PCB Service issue 1 1998
ETI PCB Service issue 7 1998 Control Centre Desk-Top unit E/198/1 £8.99
PIC 16C74 Development Board E/798/1 £5.09 Control Centre Main Section E/198/2 £7.87
Surface Mount Diagnostic Interface E/798/2 £5.09
PROJECT TITLE Order Code |  Cost
Multiple Project PCB NOV'95 932 £3.00
Video Enhancer — Current Tracer —
Distortion Effects Unit
Digital Delay Line 958 £8.04
50Hz Field Meter 959 £8.32
Printed circuit boards for certain EPE constructional projects are available from the Temperature Warning Alarm (Teach-In '96) 960 £6.15
PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and Stereo "Cordless " Headphones
roller tinned. All prices include VAT and postage and packing. Add £1 per board Transmitter 961 £8.04
fgr airmail outsigg‘tl)ts lE;érope.I;emi‘t;anae:u shogf be sent t: Tv;l\e ESB Sggioe. Receiver 962 £7.66
vel Prac tronics, Allen House, East , Wimbome, Dorset T i
BHi21 1PF. Tei; 01202 881749 Fax 01202 841692 (NOTE, we cannat reply to N Sl araneroncs rag with aohe preb 963965 | £11.33
orders or queries by Fex); E-mail: orde .wimbome.co.uk . Cheques Light-Operated Switch T 966 £6.37
f:%“g.ﬁn‘;mm and made payable to Everyday Practical Electronics (Payment | 81 ST System (Teach-In '96) 967ab £7.12
NOTE: While 95% of our boards are held in stock and are dispatched within | * EPE Met Office - . JAN 96
seven days of receipt of order, please allow a maximum of 28 days for Computer Interface (double-sided) 964 £7.69
dellvery — overseas readers allow extra if ordered by surface meil. :AU‘?W gl_gna'"Gene@w{ ) J Recer 979/69971 Eggg
Back numbers or photostats of articles are available if required — see the ains Signalling Unit, Transmitter and Receiver 0/971 (pr) £9.
Back Issues page for details. Automatic Camera Panning (Teach-In '96) 972 £6.63
Please check price and avallabliity In the latest Issue. Printer Sharer : : 973 £9.93
Boards can only be supplied on a payment with order basis. Vari-Speed Dice (Teach-In '96) 974 £5.69
Mains Signalling Unit — 2 12V Capacitive PSU 975 £6.07
. Multi-Purpose Mini Amplifier 976 £6.12
s | KN K WN A L E f PCB High Current Stabilised Power Supply 979 £6.62
peCIa 0 S ’ Mind Machine Mk Il ~ Sound and Lights 980 £7.39
We have a few p.c.b.s left from past projects these are being :q.gg;zhfﬁf’%’s{’a"Sm'“e'mece"’er os1/982 on)| €801
offered at the knock down price of £2.00 each — no matter what Bat Band ConverterBF.O APRTO6 9843 P 25‘80
size they are (some of these boards are worth over £15.00 H:ta rig" Test'e“r’e CIUEHACS APRE0 ] 285 co.87
each) while stocks last. This price includes Event goume, (Teach-In '96) 986 £8.39
VAT and UK post — overseas orders please -
. B.F.0. and Bat Band Converter 984a/b £5.80
gggt:gs postage (or £1 per board for airmail Versatile PIR Detector Alarm 988 £6.76
Mind machine Mk Il - Tape Controlier 989 £6.70
1W Stereo Amplifier, 851; Visual Doorbell, inc. VAT M:di ;{?&ysle, ae © 992 £6.74
863: EPE SounDAC PC Sound Board, 868; : Countdown Timer (Teach-in '96) 993 £9.44
Microprocessor Smartswitch, 881; Print Timer, 874; and p&p Sarahs ont e 996 717
Stereo HiFi Controller — Power Supply, 886 — Main Horge §I’elleg hone Link 997 (pr) £1072
Board, 887 - Expansion/Display Boards, (pair) 888; Power Controlier, 905; *PulStar P 096 p 06.60
1000V/500V Insulation Tester, 906; Active Guitar Tone Control, 907; TV VU lll) a‘ nd Alarm 299 27'02
Off-er (pair), 908/909; Video Modules — 1 Simple Fader, 910; Video Isplay a d . :
Enhancer, 912; Rodent Repeller, 913; Spacewriter Wand, 921: Video Uttra-Fast Frequency Generator  {RIUNEEH
Modules — 3 Dynamic Noise Limiter, 919 — System Mains Power Supply, ‘and Counter - Oscillator/L.C.D. Driver 994/995 (pr) | £12.72
920; The Ultimate Screen Saver, 927; 12V 35W PA Amplifier, 930; Timed NiCad Charger 100 £6.99
National Lottery Predictor, 935; MIDI Pedal, 938; Club Vote Totaliser, Single-Station Radio 4 Tuner ) ) 101 £7.02
939; HV Capacitor Reformer, 943; Ramp Generator — Logic Board Twin-Beam Infra-Red Alarm —Transmitter/Receiver 102/103 (pr) £10.50
(double-sided p.th.), 944 — Analogue board, 945; Microcontrolled 3-Digit +Games Compendium 104 £6.09
Timer, 933; Low-Range Ohmmeter Adaptor, 926; Vandata — Boot Control Mono "Cordless” Headphones AUG 96
Unit, 953 ~ Display Unit, 954; Sound Switch, 915; Capacitor Check, 955; - Transmitter/Receiver 990/991 (pr) £10.16
Ginormous VU Meter, 956. Component Analyser (double-sided p.t.h.) 105 £12.18
Any of the above for just £2 each inc. VAT and p&p. Garden Mole-Ester 108 £6.07
Back numbers or photostats of articles are available see the Mobile Miser 107 £6.36
Back Issues page for details, Bike Speedo 108 £6.61

540

Everyday Practical Electronics/ETI, July 1999




PROJECT TITLE Order Code Cost
*PIC-Tock Pendulum Clock 109 £6.31
Power Check 110 £6.42
Analo%ue Delay/Flanger m £7.95
Drau? t Detector 112 £6.22
Simple Exposure Timer 113 £6.63
Video Fade-to-White 114 £6.98
Direct Conversion 80m Receiver 118 £7.52
Vehicle Alert 17 £6.55
10MHz Function Generator- Main Board 118 £7.33
- PSU 118 £5.39
Tuneable Scraich Filter 115 €7.83
*Central Heating Controller 120 £7.85
D.C. to D.C. Converters — Negative Supply Generator | 122 £5.96
- Step-Down Regulator 123 £6.01
- Step-Up Regulator 124 £6.12
*PIC Digital/Analogue Tachometer 127 €7.23
Stereo Cassette Recorder
Playback/PSU 128 £7.94
Record/Erase 129 £9.04
*Earth Resistivity Meter B JAN97 |
Current Gen. — Amp/Rect 131/132 (pr) £12.70
Theremin MIDI/CV Interface (double-sided p.t.h.) 130 (set) £40.00
Mains Failure Warning 126 £6.77
Pacific Waves | FEB'97 | 136 £9.00
PsiCom Experimental Controller 137 £6.78
‘Ol Check Reminder B MAR'97 | 125 €71
Video Negative Viewer 135 £6.75
Tri-Colour NiCad Checker 138 £6.45
Dual-Output TENS Unit (plus Free TENS info.) 139 £7.20
*PIC-Agoras — Wheelie Meter 741 t6.90
418MHz Remote Control — Transmitter 142 £5.36
- Receiver 143 £6.04
PquKAPuddle Probe 145 £6.10
MIDI Matrix - PSU 147 £5.42
- Interface 148 £5.91
Quasi-Bell Door Alert | MAY'97 | 133 £6.59
2M F.M. Receiver 144 £7.69
#PIC-A-Tuner 149 £7.83
Window Closer — Trigger 150 £4.91
— Closer 151 £4.47
Child Minder Protection Zone
- Transmitter 153 £6.58
- Receiver 154 £6.42
Pyrotechnic Controller 155 £6.93
*PIC Digilogue Clock 156 £7.39
Narrow Range Thermometer 158 £6.37
Micropower PIR Detector — 1 152 560
Infra-Red Remote Control Repeater
(Multi-project P.C.B.) 932 £3.00
Karaoke Echo Unit — Echo Board 159 £6.40
- Mixer Board 160 £6.75
Computer Dual User Interface 161 £6.70
*PEsT Scarer 162 £6.60
Variable Bench Power Supply l AUG'97 | 932 £3.00
Universal Input Amplifier 148 £6.55
Micropower PIR Detector — 2 Controller 163 £6.72
*PIC-OLO 164 £7.02
Active Receiving Antenna 140 £6.59
Soldering iron Controller 157 £6.63
*PIC Noughts & Crosses Game 165 £7.82
Micropower PIR Detector - 3
Alarm Disarm/Reset Switch 166 £5.72
Ironing Safety Device 167 £5.12
Remote Control Finder 168 £6.32
Rechargeable Handlamp 169 £6.23
*P|C Water Descaler 170 £6.90
*EPE Time Machine OV'9 1m £8.34
Auto-Dim Bedlight 172 £6.63
Portable 12V PSU/Charger 173 £6.61
Car Immobiiiser 17 £7.00
Safe and Sound (Security Bleeper) 17! £7.32
Surface Thermometer 74 £764
Disco Lights Flasher 178 £8.30
Waa-Waa Pedal (Multi-project PCB)  IIECECIN 932 £3.00
*Virtual Scope - Digital Board 176 £14.49
Analogue Board (per board) 77 £7.34
*Water Wizard 180 £7.69
Kissometer 181 £7.67
*EPE PIC Tutonal | MAR'SS | 182 £7.99
The Handy Thing (Double-Sided) 183 £6.58
Li%hting-Up Reminder 184 £5.90
*Audio System Remote Controller - PSU 185 £7.05
Main Board 186 £8.29
Simple Metal Detector
{Multi-project PCB) 932 £3.00
Sin%e or Dual-Tracking Power Supply 187 £7.90
*RC-Meter 188 £7.66
Security Auto-Light MAV 98 189 £8.1
Stereo Tone Control plus 20W Stereo Amplifier
Tone Contro! 190 £7.78
20W Amplifier 191 £8.58
* Dice Lott 192 £8.05
EPE Mood Changer 193 £7.75
*AT89C2051/1051 Programmer
Main Board 194 £8.50
Test Board 195 £8.69
* Reaction Timer  Software only - -
*PIC16x84 Toolkit 98 196 £6.96
*Greenhouse Computer
Control Board 197 £9.08
PSU Board 198 £8.10
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PROJECT TITLE Order Code Cost
Float Charger AUG'98 159 £6.58
Lightbulb Saver . 202 £3.00
Personal Stereo Amplifier a32 £3.00

Muiti-project PCB)
*Greenhouse Radio Link 200 £8.32
#*PIC Altimeter 201 £8.15
Voice Processor OCT'98 203 7.18
* Digiserv R/C Expander 204 £7.69
IR Remote Control

Transmitter 205 £3.00

Receiver 206 £3.50
*PIC Tape Measure 207 t682
Electronic Thermostat

T-Stat 208 £4.00
Phizng £14.95

A-PCB B-CD-ROM C-Prog. Microcontrolier Bee (A)(B)(C) each
15-Way IR Remote Control

Switch Matrix 211 £3.00

15-Way Rec/Decoder 212 £4.00
Damp Stat 209 £450
Handheld Function Generator 213 £4.00
#Fading Chnistmas Lights 215 £5.16
PhizzyB |/O Board (4-section) 216 £3.95
Twinkie Twinkle Reaction Game | JAN'9S | 210 £755
*EPE Mind PICkler 214 £6.30
PhizzyB IO Board (4-section) 218 £3.95
Alternative Courtesy Light Controller 217 £6.72
Light Alarm FEB'99 218 £6.78
*Wireless Monitoring System — Transmitier 219+a £9.92

BT g SoReceiver 220+a £8.56
#P|C MIDI Sustain Pedal ftware onl - —
*Wireless Monitoring Sysfem—2 See

F.M. Trans/Rec Adaptors 219a/220a | Feb99
*Time and Date Generator 221 €737
Auto Cupboard Light 222 £6.36
Smoke Absorber 223 £5.94
Ironing Board Saver | APR'99 | 224 £5.15
Voice Record/Playback Module 225 £5.12
Mechanical Radio (pair) 226A&B £7.40 pr
+ Versatile Event Counter 207 £6.82
*PIC Toolkit Mk 2 | MAY'99 | 227 t895
A.M./F.M Radio Remote Control

Transmitter 228 £3.00

Receiver 229 £3.20
*Musical Sundial 231 Tg 51
PC Audio Freguency Meter 232 £8.79
*EPE Mood PiCker 9 233 £6.78
12V Battery Tester 234 £6.72
Intruder Deterrent 235 £7.10
L.E.D. Stroboscope 932 £3.00

Multi-oroiect PCB)

. SETWARE

Software programs for EPE projects marked with an asterisk * are
available on 3.5 inch PC-compatible disks or free from our internet
site. Four disks are available: PIC Tutorial (Mar-May '98 issues);
PIC Toolkit Mk2 (May-Jun '99 issues); PIC Disk 1 (Apr '95-Dec '98
issues); EPE Disk 2 (Jan '99 issue to current cover date). The disks
are obtainable from the EPE PCB Service at £2.75 each (UK) to cover
our admin coste (the software itself is free). Overseas (each): £3.35
surface mail, £4.35 each airmail. All files can be downloaded free from
our Internet FTP site: ftp://ftp.epemag.wimborne.co.uk.

F-==========c====-========<

1

. EPE PRINTED CIRCUIT

1

. BOARD SERVICE

: Order Code  Project Quantity Price

I ..........................................................................................

1

B NGME....e e e e
1

B AAAIESS....cooeieeee e e e
1

I ..........................................................................................

: | enclose payment of €...............coooeiien, (cheque/PO in € sterling only) to:
! Everyday

: Practical Electronics Eusocano
i Access (MasterCard) or Visa No. MasterCard
I Minimum order for credit cards £5

1

1

1

b Signature........ ..o .Card Exp. Date......c..cc..c.coo.......
: Please supply name and address of cardholder if different from the address shown

1 NOTE: You can order p.c.b.s via our Internet site on a secure server: |
http://www.epemag.wimborne.co.uk
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(EVERYDAY |
[ PRACTICAL |

ELEGTRONIG

CLASSIFIED

ELECTRONICS

TOBAY JNTERRATIONAL

Everyday Practical Electronics/ET| reaches twice
as many UK readers as any other independent
monthly hobby electronics magazine, our audited
sales figures prove it. We have been the leading
independent monthly magazine in this market for
the last fourteen years.

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/ETI 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.

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY
Up to 20 volts d.c. at 1 amp continous, 1-5 amps peak,
{ully variabie from 1 to 20 volts. Twin

Voltage and X inc.
Current meters > £45 VAT
for easy read- Post £4
out. 240 volt a.c

input. Fully smoothed, s«ze-mcmxucmxﬂan
RADIO COMPONENT SPECIALISTS
337 WHITEHORSE ROAD, CROYDON
SURREY, CRO 2HS. Tel: 0181-684 1665

mdmmmmmwmmhu
Phone or send your wants list for quote

w ASTRA Desk Top Accounting™
Are you worried that your
o customers will insist on using the
m& € Euro and so leave you off their list
L)
See WW for a Pan-European

of suppliers?
solution to help you with this looming problem
S&S Systems Lid., Bretton Court, S26 SPS, UK

BRAND NEW SINCLAIR SPECTRUM
& QL PARTS

ZX MICRODRIVES £15, INTERFACE ONE £20,
CARTRIDGES 10 FOR £15. 50 FOR £50.

QL BOARDS 5, 6 &7, POPULATED WITH
JS ROMS, £30; UNPOPULATED, £12; MICRODRIVES
£10 EACH. TOP & BOTTOM CASES £15
MEMBRANES £15.

E P.C., MAC and OL's "Little Friend'’
MAC UNK £10 - P.C. UNK £25 - QL UNK £12

CAMBRIDGE 288 A4 NOTEBOOK
COMPUTER AVAILAILE AGAIN £99,
RECONDITIONED £60

ONLY 1° THICK, 4xAA BATTS. 20 HOURS WORK.

LCD SCREEN, 72 Crs, 6 LINES, 32K RAM, EXTRA
RAMS & EPROMS, 9 pin D SERIAL PORT, ROM HAS
BBC BASIC, W/PROCESSOR, SPREADSHEET, DATA

BASE, IMP/EXPORT TO PC etc, V52 TERMINAL.

W.N. RICHARDSON & CO.
PHONE/FAX 01494 871319

6 RAVENSMEAD, CHALFONT ST PETER.

NOW AVAILABLE WITH
128K AND 512K - 0Z4

Z88

Miscellaneous

G.C.S.E. ELECTRONIC KITS, at pocket
money prices. S.A.E. for FREE catalogue.
SIR-KIT Electronics, 52 Severn Road, Clacton,
CO15 3RB.

PRINTED CIRCUIT BOARDS - QUICK
SERVICE. Prototype and Production.
Artwork raised from magazines or draft
designs at low cost. PCBs also designed from
schematics. Production assembly also under-
taken. For details send to P. Agar, Unit 5, East
Belfast Enterprise Park, 308 Albertbridge
Road, Belfast, BT5 4GX, or phone/fax 01232
738897.

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.

NEW AND USED COMPUTERS, spares,
etc. at keenest prices. e.g.: 386 min 2MB
RAM, 20MB HDD, desktop case, keyboard
and cables, 12in. VGA mono monitor, £55.
486 DX33 min. 8MB RAM, 120MB HDD,
desk top case, keyboard and cables, 14in. VGA
colour monitor, £165. Many other systems
available. Whatever you need, Phone/Fax 0181
853 3374 for prices.

FREE CATALOGUE: Moreton Alarm
Supplies/CCTV 2000, unbeatable prices! Board
cameras from £29.00. Telephone 0151 630 0000.

PIC PROTOTYPING KIT. Eurocard size.
On-board RS232, voltage regulation and protec-
tion, in-circuit programming. Large prototyping
area. Kit includes serial and programming
cables. For details send an A5 s.ae. to:
Frank Cembrola, 93/B St. Johns Road, Bid-
dulph, Staffs, ST8 6LL, UK. hup://www.a-f.u-
net.com/main.htm. Tel. 01782 518356.

FOR SALE: No.l Systems CAD software
(DOS): EasyPC-Proxm, Layan, Analyser, Pusar,
Autorouter, Filtech, Z-match; all plus libraries;
all originals plus manuals; bargain £500 o.n.o.
Wigan (01942) 201988.

SINGLE BOARD COMPUTER: PIC16F84
89C2051, ACR90S1200 and 68HC11 with real
time clock, 12C EEPROM, RS232, RS485, 128
KB-1MB EPROM Emulator. Fax 852 29522558
(Hong Kong), http://www.wvtek.com.

SALE: AMPLIFIERS, £9.50! Stereo 30+ 30
watt, plus controls/switches and power supply!
Illustrated list and freebie, s.a.e. K.I.A., 1 Regent
Road, Ilkley LS29.

VALVE ENTHUSIASTS: Capacitors and
other parts in stock. For free advice/lists please
ring, Geoff Davies (Radio), Tel. 01788 574774,

BUCKS, SL9 ONB.

BTEC ELECTRONICS
TECHNICIAN TRAINING
GNVQ ADVANCED ENGINEERING

(ELECTRONIC) - PART-TIME
HND ELECTRONICS - FULL-TIME
B.Eng FOUNDATION - FULL-TIME

Next course commences
Monday 13th September 1399
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EPE) 20 PENYWERN ROAD

EARLS COURT, LONDON SW5 9SU
TEL: 0171-373 8721

THE BRITISH AMATEUR
ELECTRONICS CLUB

exists 10 help electronics enthusiasts by personal
contact and through a quarterly Newsletter.

For membership details, write to the Secretary:

Mr. M. R Moses, 5 Park View, Cwmaman,
Aberdare CF44 6PP

Space donated by Everyday Practical Electronics

sub-directories:

itself!

EPE text files: /pub/docs
Basic Soldering Guide: solder.txt

UK Sources FAQ: uksource.zip
Writing for EPE advice: write4us.txt

EPE NET ADDRESSES

EPE FTP site: ftp://ftp.epemag.wimborne.co.uk
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

PIC-project source code files: /pub/PICS

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

EPE TENS Unit user advice: tens.doc and tens.txt
Ingenuity Unlimited submission guidance: ing_unlt.txt
New readers and subscribers info: epe_info.txt
Newsgroups or Usenet users advice: usenet.txt
Ni-Cad discussion: nicadfaq.zip and nicad2.zip

Ensure you set your FTP
software to ASCH transfer

web-based forum!

On-line readers! Try the new EPE Chat
Zone - a virtually real-time Internet
“discussion board’” in a simple to use

http://www.epemag.wimborne.co.uk/wwwboard
Or buy EPE Online: www.epemag.com

when fetching text files, or
they may be unreadable.

lNote that any file which ends
in .zip needs unzipping before
use. Unzip utilities can be |
downloaded from : t

| http://www.winzip.com or

| http://www.pkware.com I

L
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TRAIN TODAY FOR A BETTER FUTURE

Now you can get the skilis and qualifications you need for G 0 &
career success with an ICS home Study Course Learn in the Elecincal Engineenng
comiort of your own home at the pace and imes that surt you. || CAG Basic Electronic Engineening

iCS 13 the workf's largest, most expernenced home study
schoot. Over the past 100 years ICS have heiped nearty 10
miion peopie 1o improve thew job prospects. Find out how we
can help YOU. Post or phone today lor FREE INFORMATION
on the course of your choice

FREEPHONE 0500 581 557

wrils to: International RSP0 < 88
Ctydeway Skypark. Glasgow, G3 8 F!Td 0500 581 567otToVFax ummzes“m
- O I - S D R D S S S .-

Please send me my Free Information on your Electronics Courses

W Mn MWiss
l BLOCK CAPITALS PLEASE)

[Adaress

CA&G Basic Mechanical Engmeering

TV and Video Servicing

Radko and Hi-Fi Servicing

Retrigeration Heating & Air Condrtioning
Motorcycle Maintenance

Date of Birth

Postcode
Tel. No ]
other carelully screensd 0rgaNEaBONS 10 wrie 10 you aDOUT
mmmnmmmmnmmmwﬁmnwuW-ZEEEonm
- - en on o on on oe =

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 0161 for free catalogue.
Fax 0181 201 5359

New DTI approved Video Transmitters and Receivers (Wireless)

B & =

SUPPLIER OF QUALITY USED OPERATING & SERVICE MANUALS

TEST INSTRUMENTS

puate oY

CONTACT

RS 3 u

Bognor Rop- Sussez, PO22 OHO, UK
Tol (+44) 01263 54511172 Fax (+44) 01243 542457
hw\uw- CO0ke- 1 COM
mad HOQoooke-nt com

Bognor Reges, West Sussex, OHD, UK
Tol (+44) 01243 54511172 Fax (+44) 01243 542457
Wety htp\www cooke-t com
E-mad nfo@cooke-int com

£1.00

Rectfier 1N4001 £1.00
Rectfier Dodes 1N4007 £1.00
10 WO1 Bridge Rectifiers £1.00
10 S$55TimerICs £1.00
4 741 Op Ampe £1.00
50  Assoried Zener Diodes 400mW £1.00
12 Assorted 7-segment Displays £1.00
25  5mm Le.ds, red, green or yellow . £1.00
25 3mmle.ds, red, or yellow . £100
Axial Le.d.s, red Diode Package £1.00
25 . Hi l.ed.s, var cols .£1.00
20  BC182L Transslors s £1.00
5 BC212L Transsmstors £100
3¢ BC237 Transistors £1 00
20 BC327 Transistors €10
30  BC328 Transistors £100
30 BCS47 Transistorn £100
30 BC548 Tanmistors £1.00
30 BCS549 Transistors £1.00
25  BC557 Transistors £100
30  BC558 Transistocs £1.00
30 BC559 Transstors £1.00
20 T €100
100 1nf 50V Axial i £1.00
100 4N7 50V Axial Capacdors £100
12 1uf 250V lated rackal
casex £1.00
80  Assid capacfiors slectrolytic £1.00
80 Assid. capecitors 1nF 1o 1uF T 00

9171 1 19 00 1

o
S23828333282333832888,

=4

bord
85

o 4 Vg o
Web site. hitp//www.bardwelis.co.vk

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

Our Kits Are Also Avaiiable
Fully Assembiled And Tested

1W Professionsl PLL M Tranemitter for Licenced Use in the UK
Visit our Website at http://www.veronica.co.uk

WE DELIVERY WORLD-WIDE AND
ACCEPT MAJOR CREDIT CARDS

KITS

omail Info@vemnlaeouk
Unit 558 1A Sendbeds/Albert Rd Queensbury BRADFORD BD13 1AA

. A BACK TO BASICS A B

VARIABLE VOL

TRANSFORME

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

Price Pap

0'5KVA 25 amp max  £33.00 £6.00
(£45.84 inc VAT)

1KVA 5 amp max £45.25 £7.00
(£61.39 inc VAT)

SHROUDED

0-5KVA 2:5 amp max £34,00 £6.00
(£47 00 nc VAT)

1KVA 5 amp max £48.25 .
{£62 57 nc VAT)
2KVA 10 amp max £65.00 £8.50
{£86.36 inc VAT)
JKVA 15 amp max £86.50 £8.50
(£111 63 inc VAT)

5KVA 25 amp max £150.00 (+ Camage & VAT)
Buy derect from the importers. Keenest prices n the country

5 KVA ISOLATION TRANSFORMER
As New. Ex-E . fully shrouded, Line Nose
Itra Isolahon Transtormer with termi-

42 kilos. Price £120 + VAT Ex-ware-
on request.

24V DC SIEMENS CONTACTOR
3TH8022-08 2 x NO and 2 x NC 230V AC 10A
. Screw or Din Rail fixing. Size H 120mm x
W 45mm x D 75mm. Brand New Pnce £7.63 inci.

ll approx. SERIES 400
Wlam Fvonl mounlmg W

gﬂu noo
AXIALOOOLINOFAN

230V AC 120mm square x 38mm 3 blade 10 watt

Low Noise fan. Price £7.29 inci. p&p and VAT.

in. stoke 15/b8 pull
5 £5.88, TT6 £8.81,

500VA ISOLATION TRANSFORMER
Input i8ad 240V AC. Output via 3-pan 13A socket. 240V AC
contnuously rated mouned n fibregiass case with handie
Internally fused.Price £36.00 camage paxd + VAT (£41 13)

Other and sizes available from
Ploase telephone your enquines.

CASE
Brand new. by Imhof L 3tecm x H

Manutactured
manxlscmooepmm vurpuml

TOROIDAL L.T. TRANSFORMER
Pomary 0-240V AC. Secondary 0-30V + 0-30V 500VA
Fiong bolt supphed
Price £25.00 camage pad + VAT (£29.38)

COMPREHENSIVE RANGE OF TRANSFORMERS-

LT- ISOLATION & AUTO

110V-240V Auto transfer either cased with Amencan socket
and mans lsad or open frame type. Avasiable for mmmediate
dewvery

for easy ofyou Grey lex:
tured finish with case feet. Pnc'twl.'o
mdp&pandVA 2onmzowm
DIECAST ALUMINIUM BOX

with internal PCB guides. Internal size 265mm x
165mm x S0mm deep Price £9.93 incl. p&p&VATZ’
off £17.80 incl
230V AC SYNCHRONOUS szouo'roas
Brand new Ovod Gearbox Crouzet type
85 x W 55mm x D 35mm, lmmdl.:haﬁlmmm
bgsﬁmmwtﬁ”ndp&p& VAT

RPM anti cw. Depth 40mm. £11.18 inci psp & VAT

§

s s T oo wos | it pem el g st o A
25W 1% METAL FILM E13 vakies 10810 19 each 3p | ZENERS 2V7 to 30 Plesact Tp LW 125 41 40 watt £14.00 (cablers only) (£16.45 inc VAT) oo ficio i anid T a: aver
Prce per value: 10 for 20p, 100 now only £1 79 INTEGRATED s 21 20 walt £9.00 (caers only) (£10.58 inc VAT) Easiy modified for 20 sec, :\omboorm\uous
05W 5% CARBON E12 vaiues 10R 10 10M sach 2'/5p | GMOS 400011721 1/12UB232530 88727375, 199 121 8 watl £4.80 + 75p pap (£6.52 nc VAT) for boder igrebon, Dozens of uses
(Also E12 4R7 10 4M7: 10 for 19p, 100 for 99p) 74LS00, 27p, T4LS02. 17p, 74LS04, 24p, 74L505, 17p 9n 6 watt £3.96 + 50p p&p (£5.24 nc VAT) the of physics and electronics, 6.g. sup-
D6W 1% METAL FILM E12 vaues 108 1o 1W oach 5p (Lo = A oo 1 gtszu,sap 6n 4 watt £2.96 + 50p p&p (£5.24 c VAT) 80N or 1wbes ofc. Price less case
vaive: 1 1 . 299,
P R N, oL T M sep | TMERS 565, 245, 5%6, 20 3p KEMTSS6, 109 230V AC BALLAST KIT +£2.40 PAF(£12 81 mc VAT) NMS.
cacies S R e ey B e A o) ernow s
Racal Aluminum Ef Volts) B g " i
1163, 262125, 4u 7725, TG e 5 | UINEAR LM3AB 31p LM9BO. 900, LM31, 164p. LM3E2. 14%p Socurty marknga, efects ighing & Chemecal apphcatons mm”‘%%ﬁ”“”"m““
242/63, 47583, 10/83, 22/35, 47125, 100/16 o | e ’&-”u‘i‘?n‘ﬁm””'wm‘” 8% Oer Wavserts of UV TUBE avadable kx Germodel & Phow | 8718 Of & made T ot v oo of e
2263, 3363, 47735, 100/25, 220/10, 470/10 ) P o s et do Senadve appicaons. Pleass isiephons Your nQUINS. \oace wm‘“"" e
4763, 10035, 220/16, 33010, 47018, 100 1000:15 gpi |IMC709, 66t MCTI7: 0 MC 110 B MCAS10G, 790 an0 Ciroun £15.00462.00 pAp. — (£19.98 1c VAT)
‘nmuzs ggp“m“”‘, 17011 |m 300, | 3mm or 5mm, Red, Yolow, Green, Amber  each 100 400 WATT BLACK LIGHT WASHING nwmewntn PUMP
mewwp!ovmmvazpzs%wgvg@_ 10mm L.E D.s. Red, Geen, Yelow, Amber _ each 29p BLUE UV LAMP Brand new 240V AC fan coolpd. Can be used for 8
4700u: 16V, 74p, 25V, 1190 Others? Please enquwe current L E D.s 2mA. 3mm or 5mm. R, G or Y 19p GES Mercury Vapour tamp suitable for vanety of purposes. Iniet 1°/. outiet 1in. dia.
TRANSISTORS Bi-colowr L E O's, 3mm or Smm, /G, 'Y or GY 360 use with a 400W PF. Prce includes psp & VAT. £1.20 each or 2 for
BC107/8/9, 17p; BC182/182L/183/183L. 9p Tn-colowr LE D8, 3mm or 5mm, RIG/Y sach 39 Only £39.95 incl. p&p & VAT £20.50 inclusve.
BC1B4/184L/2127212L/327/3T/SA T/, 9p RED flash L E D 9V 10 12V, Imm or Smm  each 69p
7/558/550, 9p. BCY7O/71/72, 19p Dlswmssfxesx.;?;v?;f& 15%&00}520% CoRR et w
BD135/6/7/8/140, 24p; BFY50/172 Send 196/99 EPE KI
i St T ordiresrreiit. | -] SERVICE TRADING CO vsa
1 41
Thar ST ‘Tf%i;&m FML ELECTRONICS THE BUSNESS CENTRE 57 BRIDGMAN ROAD, CHISWICK, LONDONW4 5BB .,
2 N s ey ) Mongey Fridey Tel: 0181-995 1560  FAX: 0181-995 0549 Partng Space
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D lead to plug nto the lor and pcb
pns for composite video in and out NO vIoeo
input 18 connected the normal computer display s
shown on the @ video out when the video
nput 8 added the white areas on the screen are
roplaced by the video image The pcb 18 powered
from the computer T £19.
WATCH SLIDES ON TV *"Liesgang datv™ automatc
side viewer with built in hnghwg‘uahéy colour tv cam
efa, composite video output a BNC plug. In

00K condrbion with few su?ns of use £108

ard) cameras all with 512x582 pixels 4 4x3 3mm
wideo out All need to be
housed In yowr own enclosure and have fragile
oxeosod surtace mount parts and require 10V to
12V dc power

Supply
47MIR size 80x36x27mm with 6 infra red leds (gves
the same sllumination as a smail torch would}

£50 00+vat=£58 75
MP size 39x38x23mm spy camera with a fixed focus

pmnoblensbvhm\gbofmdanrgwm
£57+vat=£368 98
40MC size 39x38x28mm camera for 'C' mount lens
this gives a much clearer picture than with the small
lenses £68.79

Standard ‘'C mount lens F1 6 16mm for 40MC

£26.43+vat=£31 06

nggvod camera with stylish tlt & swivel case.
76+vat=£109.00 or 10+£89.32+vat=£104.95
DTA30 Handheld trangistor analyser it tells you
which lead 13 the base, the collector and emitter and
i 1t 8 NPN or PNP or faulty. HMA20 handheid MOS-
analyser identifies dran and source and it
P or N channel DTA30 & HMA20  ..£38 34 each
DCAS0 analyser with icd readout ident:-
hes transisiors, mosiets, diodes & LEDs lead con-

nectons. £86

wmz«?wmmmwmm

Spoaker i 1 ry -

250W RMS  175W RMS  100W RMS
Bohm Bohm

-20kH2  45h2-20kHz  60Nh2-20kHZ
9408

treq range 40h2.
sonsvily(1W/1M) 9708 9208
sz6 0 mm S00x: J15x460x220

niock peb (uncased) for videos 1t has
mﬁ Pcb | ) for titng

weght 2119 6 8kg Tag

coang £9999 £54.94
rﬂyﬂ’m £15897"  £11997  £6499
**anot n stock alow 1 week for )

NEW SPECIAL OFFERS

offers piease check for availabuity stck of 4
16mm Nscad battenes 171mmx16mm ca with red &
biack leads 4.8V £595
5 bution cell 6V 280mAh baftery with wwes (Varta
5x2500K) £245
Orbrel 866 battery pack 12V 1 60AH contains 10 sub C
cells with soider 1ags (the sze most commoniy used n
cordiess screwdvers and drills 22 dax42mm tall) it s
asy 10 crack open and was manufactured n 1994
£8 77 each or £110 50 per box of 14
BC! box 190x106xS0mm with slots 10 house a pcb the hd
contans an edge connector (12-way 8mm pdch} and
sawmmmhmwdmweswﬁslmmcagise

7-segment common anode led dsgisy 12mm

GaAs FET low comont 28873 1295 each

£9.95 104 £7.95 100+ BCS47A transistor 20 for £1 00

SLeS2 UHF
with data (3

300V mput to output Isolabon with data
Ao AB0LE ltgn Sepong molor 14V 75
3 stepping motor step
270hm 88mm ca body 6.3mm shah
£8 95 or £200 00 for a box of 30
%ﬂﬂumm‘%mzzmwmo&r
dc!%:‘ch 14p 100+, 9p 1000+, tut 250Vdc 20p
sach, 15p 100+.10p 1000«
Rxm:vzm 1ut 400V dec (Wima MKP10) 27 Smm pach
32:29v17mm case 75p each 60p 100+
Prelips 123 senes sohd aluminum axal leads 33uF 10V &
2 2uF 40V 40p each, 25p 100+
mmmwmmumu
curts 27ohm 2W. 68ohm 2W 25p sach 15p sach 100+ we
have a range of 025W 0 5W 1W and 2W soid carbon
resssiors. please send SAE for hst
MX180 mmm 17 ranges 1000V dc 750V ac
2Mohm mwmsvwwvun«ylg

95
Hand heid ultrasomc remote control £3 65
CV2486 gas retay 30x10mm cha with 3 wire termnais wil
aiso work as a neon hght 20p sach or £8 50 per 100
Varbatim R300NH Streamer tape commonly used on nc
machnes and printing presses etc it looks ks a normal
cassefte with a siot cut out of the top £4 95 each
(€375 100+)

Heatsink compound tube
HV3-2405-E5 5-24V 50mA reguialor « 18-264V ac input 8
pin DIL package £3 49 each (100+ £2 25)
Al products advertised are new and LNused uniess other
wise stated Wide range of CMOS TTL 74HC 74F Linear
kits, gabie batteres, 1008
et aways i stock
Please add £195 towards P&P (orders from the Scoftsh
. Northern Ireland. isie of Man, isie of Wight and
Overseas may be 10 higher P&P for heavy
rtems) VAT ncluded in all prices

JPG ELECTRONICS
276-278 Chatsworth Road
d S40 2BH
Visa orders
Fax: (01246) 550959

Millions of quality components

at lowest ever prices!
Plus anything from bankruptcy — theft recovery
— frustrated orders — over productions etc.
Send 45p stamped self-addressed label or

envelope for clearance lists.
Brian J Reed
6 Queensmead Avenue, East Ewell,
Epsom, Surrey KT17 3EQ
Tel: 07775 945386
Mall Order UK only.

Lists are updated and only 40 are sent out every 2 weeks. This
normally ensures that orders can be fulfilled where only a few
thousands of an item is available. (Payment is returned if sold out. | do
not deal in credit notes). This will sometimes entail a delay of up to
eight weeks - but the prices will be worth the wait!

SHERWOOD ELECTRONICS

FREE COMPONENTS

Buy 10 x £1 Special Packs and choose another one FREE

SP1 15 x 5mm Red LEDs
SP2 12 x 5mm Green LEDs
SP3 12 x 5mm Yellow LEDs
SP6 15 x 3mm Red LEDs
SP7 12 x 3mm Green LEDs
100 x 1N4148 diodes
SP11 30 x 1N4001 diodes

SP12 30 x 1N4002 diodes
SP18 20 x BC182 transistors
SP20 20 x BC184 transistors

SP21 20 x BC212 transistors
SP23 20 x BC549 transistors
SpP24 4 x CMOS 4001

SP25 4 x 555 timers
SP26 4 x 741 Op.Amps
SP28 4 x CMOS 4011
SP29 3 x CMOS 4013

SP31 4 x CMOS 4071

25 x 10725V radial elect. caps.

16 x 100/35V radial elect. caps.

SP39 10 x 470/16V radial elect. caps.

15 x BC237 transistors

SP41 20 x Mixed transistors

200 x Mixed 0-25W C.F. resistors
5 x Min, PB switches

SP102 20 x 8-pin DIL sockets

SP103 15 x 14-pin DIL sockets

SP104 15 x 16-pin DIL sockels

SP105 4 x 74LS00

SP109 15 x BC557 transistors

SP1n 15 x Assorted polyester caps
SP112 4 x CMOS 4093

SP115 3 x 10mm Red LEDs

SP116 3 x 10mm Green LEDs

SP118 2 x CMOS 4047

SP120 3 x 74LS93

SP124 20 x Assorted ceramic disc caps
SP130 100 x Mixed 0-5W C.F. resistors
SP131 2 x TLO71 Op.Amps

RESISTOR PACKS - C.Film
P35 each value - total 365 0:25W  £2.80
RP7 10 each value - total 730 0-25W £4.00
RP10 1000 popular values 0-25W £5.80
RP4 5 each value-total 365 0-5W £3.75
RP8 10 each value-total 730 05W  £6.35
RP11 1000 popular values 0-5W £8.10

SP133 20 x 1N4004 diodes
SP134 15 x 1N4007 diodes
SP135 6 x Min. slide switches
SP136 3 x BFYS50 transistors
SP137 4 x WO05 1-5A bridge rectifiers
SP138 20 x 2-2/63V radial elect. caps
SP140 3 x W04 1-5A bridge rectifiers
SP142 2 x CMOS 4017
SP143 5 Pairs min. crocodile clips
(Red & Black)
SP145 6 x ZTX300 transistors
SP146 10 x 2N3704 transistors
SP147 5 x Stripboard 9 strips x
25 holes
SP151 4 x 8mm Red LEDs
SP152 4 x 8mm Green LEDs
SP153 4 x 8mm Yellow LEDs
SP154 15 x BC548 transistors
SP156 3 x Stripboard, 14 strips x
27 holes
SP160 10 x 2N3904 transistors
SP161 10 x 2N3906 transistors
SP165 2 x LF351 Op.Amps
SP167 6 x BC107 transistors
SP168 6 x BC108 transistors
SP175 20 x 1/63V radial elect. caps.
SP177 10 x 1A 20mm quick blow
fuses
SP182 20 x 4-7/63V radial elect. caps
SP183 20 x BC547 transistors
SP187 15 x BC239 transistors
SP191 3 x CMOS 4023
SP192 3 x CMOS 4066
SP193 20 x BC213 transistors
SP194 8 x OA90 diodes *
SP195 3 x 10mm Yellow LEDs
SP197 6 x 20 pin DIL sockets
SP198 5 x 24 pin DIL sockets

1999 Catalogue now available £1
inc. P&P or FREE with first order
P&P £1.25 per order. NO VAT

Orders to
Sherwood Electronics,
7 Williamson St., Mansfield,
Notts. NG19 6TD.
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OMP MOS-FET POWER AMPLIFIERS FLIGHTCASED A new range of quality loudspeakers, designed to tak?J
HIGH POWER, TWO CHANNEL 19 INCH RACK

advantage of the latest loudspeaker technology an
I@ LOUDSPEAKERS enclosure designs. All modeis utilize high quality studio

cast aluminium loudspeakers with factory fitted grilles, wide dispersion constant
directivity horns, extruded aluminium corner protection and steel ball corners}

BK ELECTRONICS

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

18088'08 for your convenience and safety. Five models to choose from.
TO PRO w -t A — i
USERS D
G
E
8
THE RENOWED MXF SERIES OF POWER AMPLIFIERS VS
FOUR MODELS:- MXF200 ( 100W + 100W ) MXF400 (200W + 200W) )
R

MXF600 (300W + 300W) MXF900 (450W + 450W) PLEASE NOTE: POWER RATINGS
WER R MS. .
ALL POWER RATINGS ARE R.M.S. INTO 4 OHMS, WITH BOTH CHANNELS DRIVEN QUOTED ARE IN WATTS R.M.S. FOR

FEATURES: * Independent power supplies with two toroidal transformers * Twin LED Vu Meters
* Level controis * llluminated on/off switch * Jack/XLR inputs * Speakon outputs * Standard 775mV iffg:‘%?gls%%AELsi%%";EgHM
inputs * Open and short circuit proof * Latest Mos-Fets for stress free power delivery into virtually any 15-15 inch spe.aker

:oag * Hi?(h slev;rate * Very:ow distortion * Aluminium cases * MXF600 & MXF900 fan cooled withD C 12-12 inch speaker ;
oudspeaker and thermal protection. g o

B ibl FC15-300 WAT TS Freq Range 35Hz-20KHz, Sens 101dB, Size H695 W502 D415m
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC = > g ¢ PRICE:- £299.00 per pair

ibl FC12-300 WATTS Freq Range 45Hz-20KHz, Sens 96dB, Size H600 W405 D300mm

PRICE:- £249.00 per pair
ibl FC12-200 WATTS Freq Range 40Hz-20KHz, Sens 97dB, Size H600 W405 D300mm
. Ao ‘. PRICE:- £199.00 per pair
MXF900 W19" D14%" H5%" (3U) ibl FC12-100 WATTS Freq Range 45Hz-20KHz, Sens 100dBP,RSIiéeE Hsz%\gvaeo D300mm
o T - .00 per pair
PRICES:- MXF200 £175.00 MXF400 £233.85 ~ ibl WM12-200 WATTS Freq Range 40Hz-20KHz, Sens 97dB, Size H418 W600 D385mm

MXF600 £329.00 MXF900 £449.15 PRICE:- £125.00 EACH
SPECIALIST CARRIER DEL. £12.50 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

VERY HIGH POWER LOUDSPEAKERS
THE COLOSSUS RANGE OF LOUDSPEAKERS
ARE DESIGNED FOR USE IN SUPERIOR HIGH
POWER OUTPUT SYSTEMS. ALL MODELS ARE 8§ OHM
COLOSSUS 12MB:-* 12 INCH * 450WATT R.M.S.
* 900 WATTS PEAK * Sens 98 dB.* Res Freq.55 Hz.
BASS X MID TOP /" BASS/MID ><‘TOP N\ ASS MID/TOP - | % Frequency Range 40 Hz-3.5KHzPRICE £129.00
CONFIGURED 3 WAY 2 WAY BASS/MID COMBINED 2 WAY MID/TOP COMBINED COLOSSUS 15XB:-% 15 INCH * 600WATTS R.M.S.
FEATURES: * 1200 WATTS PEAK * Sens 99 dB » Res Freq.35 Hz.
Advarrl\ced 3-V|Vay SlelreoBActive Eros$-0v$r (switchable two way), housed in a 19" x 1U case. Each channel | « Frequency Range 30 Hz-1.0KHz PRICE £159.00
has three level controls: Bass, Mid & Top. The removable front fascia allows access to the programmable DIL 3
switches to adjust the cross-over frequency: Bass-Mid 125/250/500Hz, Mid-Top 1.8:3/5Hz, all at 24d8 per COLOSSUS 18XB:-* 18 INCH * 600WATTS R.M.S.
octave. The 2/3 way selector switches are also accessed by removing the front fascia. Each stereo channel § * 1200 WATTS PEAK #Sens 100dB.* Res Freq.30 Hz.

can be configured separately. Bass Invert Switches are incorporated on each channel. Nomwnal 775mv | * Frequency Range 27 Hz-1.0Kz PRICE £183.00
input/output. Fully compatible with OMP Rack Amplifier and Modules. ALL MODELS ARE DELIVERED CARRIAGE FREE(UK ONLY)

MXF200 W19" D11"  H3:" (2U)
SIZES:- MXF400 W19" D12” H5%" (3U)
: MXF600 W19" D13” H5:" (3U)

PRICE:- £117.44 + £5.00 P&P U D D
OMP MO P H = R MOD BUILT AND TESTED
A L » A . These modules now enjoy a world-wide reputation for quality, refiability and performance at a realistic price. Four
U ! LJ L] models are availabie to suit the needs of the protessional and hobby market i e. industry, L eisure, Instrumental and
11 Hi Fi etc When comparing prices, NOTE that alimodels include toroidal power supply, integralheat sink, glass fibre
Ar ld alnF F a;?et " q ersles A tUdIO A ua Ity xers P CB and drive circuits to power a compatible Vu meter. All models are open and short circuit proof.
e ldeal For Fixed Installation Stage And Mobile Use. THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS
N T LR e——— OMP/MF 100 Mos-Fet Output power 110 watts

* 48v PHANTOM POWER :
* BUILT IN POWER SUPPLY R
* 230V AC/50Hz

* PEAK INPUT LEVEL LEDS
* PRE FADE LISTEN (PFL)
* SUB MASTER OUTPUT
* COMBINED XLR/ ', JACK

* 60mm FADERS * CH.MUTE
* 2 STEREQ AUX.SEND/RETURNS

RM.S.into 4 ohms, frequency response 1Hz - 100KHz
3dB, Damping Factor >300, Slew Rate 45V/uS, TH.D
typical 0.002%, Input Sensitivity 500mV, SNR. -
110dB. Size 300 x 123 x 60mm.

PRICE:- £42.85 + £4.00 P&P
OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS, TH.D.

-'-{-

* CONSTANT PAN CONTROL e L A mpt 5

* 3 BAND EQ WITH MID SWEEP ) ‘ ! ‘ tg!;)zl:?’looo.oxo:s/es,Ln’pouotrfrinsmvrty 500mV, S.NR. -110dB.
* HEADPHONE/CONTROL ROOM O/p B8 ‘ . ) ;

* CD/TAPE INPUTS & OUTPUTS o ot P LR s NS PRICE:- £66.35 + £4.00 P&P

* BALANCED INPUTS & OUTPUTS

* BUS ASSIGN SWITCH

* MONITOR SEND CEs:.SPM1202 AMONO MIC/LINE.4STEREO INPUTS £288.00 FREE
SPM1602 BMONO MIC/LINE 4STEREQ INPUTS £39.00 UK PP

CHO & SOUND EFFECTS
* 4 STEREOQ INPUT

CHANNELS

* 2 DJ MIC INPUT

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, TH.D.
typical 0.001%, Input Sensitivity 500mV, SIN.R. -110dB.
Size 330 x 175 x 100mm.

PRICE:- £83.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watts
RM.S. into 4 ohms, frequency response 1Hz - 100KHz

CHANNELS -3dB, Damping Factor >300, Slew Rate 75V/uS,
* 2X7 BAND GRAPHIC T.H.D. typical 0.001%, input Sensitivity 500mV, S.N.R.
EQUALISERS -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
R.M.S. into 2 ohms, 725 watts RM.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Sltew Rate 75V/uS, THD. typical
0.002%, Input Sensitivity 500mv, SNR. -110dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.
PRICE:- £261.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KHz. OR
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS,
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC

* HEADPHONE
MONITOR WITH PFL
* ASSIGNABLE
CROSSFADE
* DIGITAL ECHO
STEREO DISCO MIXER WITH:- *2X7 GRAPHIC EQUALISERS #2 MONO MIC INPUTS +DJ 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 *OQUTPUT 775mV
*8IZE:- 482X240X115mm +POWER:- 230V AC 50/60Hz. PRICE:- £169.00 + £5.00 P&P

(o:Te1:171#] 13 CYBERWAVE FMM 1000 © .
VE BANDS, PUBLIC ADDRESS & KARAOKE ETC. P

+ ON/STANDBY/OFF SWITCH 'MOUNTED ON MIC BARREL FOR EASE OF USE i
* 100 HOURS BATTERY RUNNING TIME. 1 PP3 (NOT SUPPLIED) B K ELE I R N ICS
* I?IAPIJGSLE[?HANNEL RF MICROPHONE 174.23 OR 174 .56MHz [ ] [ ]
* NS ADAPTOR FOR RECEIVER SUPPLIED * FM LOCK INDICATOR
& VOL CONTROL ON RECEIVER, PRICE:- £119.99 FREE UK P&P UNIT 1 col?SESTE )‘?’ASY-SZS%‘I_’;HEND‘ON'SE A,
. .
DELIVERY CHARGES:- P! € IN D ABOVE, A UM ([ .
AMOUNT £30/00, OFFIGIAL OHBLRS EAoM B2V L0 AMAXIMUM TEL.: 01702 527572 FAX.: 01702-420243

| ml GOVT. BODIESPLCs ETC. PRICES INCLUSIVE OF V.A.T. SALES
OUNTER.CREDIT CARD ODERS ACCEPTED BY POST PHONE OR FAX

Web:- http://www._bkelec.com E-mail:- Salesebkelec.com
w




Electronics, Electrical &
Mathematics Principles V6

If you are looking for an easy and enjoyable way of studying or improving
your knowledge of electronics and maths then this is the soffware for you.

[:i1) Electsonics, Electiical and Mathematics Principles V6
DC AC Electrica Semi-Cond OpAmps Maths Digital Measuwe Micro PIC® Toolbox Index Help
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CD-ROM for Windows '95, '98 & NT.

Topics range from Ohm's law and simple DC through AC theory to
the latest PIC16F84 and PIC16C71 microcontrollers where the
architecture and complete instruction set can be explored through
the interactive graphics. Mathematics are developed from simple
number systems to solving linear equations.

Additions to V6 include:- Circuit theorems, Norton, Thevenin's &
Superposition... Magnetism & Electromagnetism... Motors,
Generators & Transformers... Three phase systems... More on
complex numbers... A beginners introduction to PIC's...
Statistics... Single page colour printing... Faster graphics...

PLUS: all the Electronics Toolbox routines, along with an lllustrated
Components, Tools & Equipment Dictionary.

Atotal of over 900 main menu selections.

Please telephone or visit our web site for more information.

COMPLETE PC BASED ELECTRONICS, ELECTRICAL AND MATHEMATICS COURSE
where the colourful interactive graphics make it ideally suited for both personal study and

a more enjoyable way of revising.

w. Electionics, Electiical and Mathematics Principles V6 Index.

|_Electronics & Elecl—l_.__lt:;l}I Mathematics I Compoﬂenl:l Tools & Equipment I !E‘sl

Inductors

Impedanc

Commure

Caculsions. | TopicNates | Piiing | [Phase St Dscilto =]
T+A =T Theoremsb. c _{_))— =
DeMorgars Thecrem Multi-user site licence
Topcotes | Pining | a-0 | B | | [Siophtyng using DeMorgars Theorem <] jog | [StondaDevison additional £500*

Category. Topic.
ACTIVE FILTERS: RC Low Pass Bulfer Active Filter.

AC: OSCILLATORS: Astable Multivibrator.
pa:
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Currently used in hundreds of UK and overseas schools and colleges to support
GCSE, A Level, City and Guilds, BTEC, GNVQ's and University courses.

EPT Educational Software. Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ.

Tel/Fax: 01376 514008. sales@eptsoft.demon.co.uk www.eptsoft.demon.co.uk
*UK and EC countries add £2 per order for post & packing. VAT should be added to the total.
Outside Europe £3.50 for air mail postage by return.
Switch, Delta, Visa and Mastercard orders accepted - please give card number and expiry date.
Cheques & Postal Orders should be made payable to EPT Educational software.




