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SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 60x! complete with metal tnpod
(imposible to use without this on the higher settings) 66mm lense,
leather carrying case £149 ref BARG9
RADIATION DETECTOR SYSTEM Designed to be wall
mounted and connected intoa PC, ideal for remote monttoring, w hole
building coverage etc. Complete with detector, cable and software.
£19.95 ref BAR7S.
WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (included) to any standard
television! All the components including a PP3 battery will fitinto a
cigarette packet with the lens requinng a hole about 3mm diameter.
Supplied with telescopic aeral but a piece of wire about 4" long will
stil give a range of up to 100 metres. A single PP3 will probably give
less than 1 hours use €99 REF EP79. (probably not licensablel)
CCTV CAMERA MODULES 46X70X29mm, 30 grams, 12v
100mA. auto electronic shutter, 3.6mm F2 lens. CCIR, 512x492
pixels, video outputis 1v p-p (75 ohm). Works directly into a scart or
video Input on a tv of video. IR sensitive. £79.95 ref EF137
IR LAMP KIT Sutable for the above camera enables the camera
1o be used in total darkness! £5.99 ref EF138.
TANDATA TD1400 VIEWDATA Complete system compnsing
modem_ infra red remote keyboard, psu, UHF and RGB output.
phone lead. RS232 output. composite output. £9.95 ref BAR33.
MAGNETIC CARD READERS (Swipes) £9 95 Cased with
fiyleads, designed 1o read standard credit cards! they have 3 wires
coming out of the head so they may wnte as well? complete with
control elctronics PCB. just £9.95 ref BAR31
PANORAMIC CAMERA OFFER Takes double width
photographs using standard 35mm fim. Usein honzontal or vertical
mode. Complete with strap £7.99 ref BAR1
COIN OPERATED TIMER KIT Complete with coinsiot
mechanism, adjustable tme delay, relay output. put a coinsiot on
anything you likel TV s. videos. fdges. dnnks cupboards. HIFI.
takes 50p'sand £1 coins. DC operated. pnce justE7 99 ref BAR27
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom,
metal construction, buittin light, shnmp fam, group viewing screen,
lots of accessones £29 ref ANAYLT.
LUBITEL 166U Twin lens Russian 2 1/4* sq reflex camera
supplied with two free rolls of colour film, flip up magnifier. 3 element
14.51ens. £19.99 ref BAR36.
AA NICAD PACK Pack of 4 tagged AA nicads £2.99 ref BAR34
PLASMA SCREENS 222x310mm, no data hence €4.99 ref
BARST
NIGHTSIGHT S Model TZS4 with infra red illuminator, views up to
75metresin full darkness ininfrared mode, 150m range, 45mm lens,
13deg angle of view, focussing range 1.5m toinfinity. 2 AA battenes
required. 9509 weight. £210 ref BARE1. 1 years warranty
FILIN-1 150m range. 15 deg angle of view, focusing 10m-infinity.
£179 ref BAR62. A separate infra red light is available at £30 ref
BAR63
WHITE NIGHT SIGHTS Excellent professional night sight. small,
hand heid with camofiaged carrying case £325. 1 years warranty.
MEGA AIR MOVERS 375 cubic feet per min!, 240v 200 watt.
2.800 pm, reversable, 7°x7* UK made, new, Aluminium, current list
pnce about £180 ours? £29.95 ref BAR3S5.
LIQUID CRYSTAL DISPLAYS Bargain prices,
16 character 2 line, 65x14mm £1.99 ref SM1612A
16 character 2 line, 99x24mm £2.99 ref SM1623A
20 character 2 line, 83x19mm £3.99 ref SM2020A
16 character 4 line, 62x25mm £5.99 ref SMC1640A
TAL-1110MM NEWTONIAN REFLECTORTELESCOPE
Russian. Superb I'scope, everything you need for some
serious star gazing! up to 169x magnification. Send or fax for further
details £249 ref TAL-1
GOTAN EXPENSIVE BIKE? Youneedoneofourbottie alarms.
they look fike a standard water boftle, but open the top, insert akey
1o activate a motion sensor alam builtinside. Fits ail standard bottle
camers. supplied with two keys. SALE PRICE €7.99 REF SA32,
GOT AN EXPENSIVE ANYTHING? You need one of our
cased vibration alarms, keyswitch operated, fully cased just fit t to
anything from videos to caravans, provides a years protection from
1 PP3 battery, UK made. SALE PRICE €4.89 REF SA33
DAMAGED ANSWER PHONES These are probably beyond
repair so Just £4,99 each. BT response 200 machines. REF SA30.
COMMODORE GAMES CONSOLES Just afew of these left
1o dlear at £5 ref SA31. Condiion unknown.
COMPUTERDISC CLEAROUT weareleftwith alotofsoftware
acksthatneed cleanng soweare seiling atdisc value only! 50 discs
for £4, thats just 8p each!l(our choice of discs) €4 ref EPE6
|BM PS2 MODEL 160Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply. €8.95 ref EP67
DELL PC POWER SUPPLIES 145 watt. +5.:5412-12
150x150x85mm complete with switch. fiyleads and IEC socket
SALE PRICE €9.99 ref EP55
1.44 DISC DRIVES standard PC 3.5" dnves but returns so they
will need attenon SALE PRICE €4.99 ref EP63
1.2 DISC DRIVES standard 5.25" dnves but retums so they will
need attention SALE PRICE £4.89 ref EP69
PP3 NICADS Unused but some storage marks. £4.99 ref EP52
DELL PC POWER SUPPLIES (Customer retums) Standard
PC psu's complete with fly leads, case and fan, pack of two psus
SALE PRICE €5 FOR TWOH ref EP61
GASHOBS ANDOVENS Brand new gas appliances, perfect for
small fats etc. Basic 3 burner hob SALE PRICE £24.99 ref EP72.
Basic small built in oven SALE PRICE €79 ref EP73
BITS AND BOBS We have a quantty of cased modems,
multiplexers elc diflerent specs butideal stippers. €4 each ref EP63
RED EYE SECURITY PROTECTOR 1,000 watt outdoor PIR
switch SALE PRICE €9.99 ref EP57
ENERGY BANK KIT 100 6'x6" 6v 100mA panels, 100 diodes.
connection details etc. £69.95 ref EF 112,
PASTEL ACCOUNTS SOFTWARE, does everything for alt
sizes of businesses, includes wordprocessor, report wnter,
windowing. networkable up to 10 stations, multiple cash books etc.
200 page comprehensive manual. 90 days free technical support
(0345-326009 try before you buy!) Current retail price & €129,
SALE PRICE £9.95 ref SA12. SAVE £12011t

WOLVERHAMPTON BRANCH
NOW OPEN AT WORCESTER ST
WHAMPTON TEL 01902 22039

MINIMICRO FANS 12V 1.5" sq SALE PRICE £2. Ref SA13.
REUSEABLE HEAT PACKS. ideal for fishemen. outdoor
enthusiasts elderty or infirn, waming food. drinks etc. defrosting
pipes etc.reuseable up to 10 times, lasts for up to 8 hours per go.
2.000wh energy, gets up to 90 degC. SALE PRICE €9.85 REF SA29
12V2AMP LAPTOP psu's 110x55x40mm (includes standard IEC
socket) and 2m lead with plug. 100-240v IP. €8.98 REF SA15

PC CONTROLLED4 CHANNEL TIMER Control (orvott times
elc) upto4items (8A 240v each) withthis kit. Complete with Software.
relays, PCB etc. £25.99 Ref 95/26

COMPLETE PC 300 WATT UPS SYSTEM Top of the range
UPS system providing protection for your computer system and
valuable software against mains power fluctuations and cuts New
and boxed, UKmade Provides up to 5 mins running ime in the event
of complete power failure to allow you to run your system down
correctly. SALE PRICE just £89.00.

SOLAR PATH LIGHTS Low energy waiklights powered by the
sun! buittin PIR sothey work whenyou walk past. Includes solarpanel
& rechargeable bat. SALE PRICE €19.95 REF EP62

BIG BROTHERPSU Cased PSU, 6v 2Aoutput. 2mo/plead. 1.5m
inputlead, UK made 220v. SALE PRICE €4.99 REF EP7
WANTTOMAKESOMEMONEY? STUCK FORAN IDEA?
We have coilated 140 business manuals that give you information on
settng up different businesses, you peruse these at your leisure
using the text editor on your PC. Alsoincludedis acertificate enabling
you to reproduce the manuals as much as you like! SALE PRICE €14
REF EP74

RACALMODEM BONANZA! 1Racal MPS 1223 1200/75modem,
telephone lead, mains lead, manual and comms software. the
cheapest way onto the net! all this for just £13 ref DEC13.

4.6mw LASER POINTER. BRAND NEW MODEL NOW IN
STOCK!, supplied in fully built form (looks like a nice
pen) complete with handy pocket clip (which also acts
as the onvoff switch.) About 60 metres range! Runs on
2 AAA batteries. Produces thin red beam ideal for
levels, gun sights, experiments etc. just £39.96 ref
DEC49 TRADE PRICE £28 MIN 10 PIECES

BULL TENS UNIT Fully buitt and tested TENS (Transcutaneous
E ical Nerve ion) unit, with electrodes and full
instructions. TENS Is used for the relief of paln etc in up to 70% of
sufferers. Drug free pain relief, safe and easy to use, can be usedin
conjunction with analgesics etc. £49 Ref TEN/1

COMPUTER RS232 TERMINALS. (LIBERTY)Excelent
quality modern units (like wyse 50.s) 2xRS232, 20 function keys. 50
thro to 38,400 baud, menu dniven pon, screen, cursor, and keyboard
setup menus (18 menu's). £29 REF NOV4.

RUSSIAN MONOCULARS Amazing 20 times magnificaton.
coated lenses, carrying case and shoulder strap £29.95 REF BAR73
PC PAL VGA TO TV CONVERTER Converts a colour TV into
abasic VGA screen. Complete withbuittin psu, leadand siware.. ideal
for faptops or a cheap upgrade.Supplied in kit form for home
assembly. SALE PRICE €25 REF SA34

EMERGENCY LIGHTING UNIT Complete unit with 2 double
bulb floodlights. builtin charger and auto switch. Fully cased. 6v 8AH
lead acid req'd. (secondhand) £4 ref MAG4P11.

SWINGFIRE GUIDED MISSILE WIRE. 4200 metre reel of
ultra thin 4 core insulated cable, 28ibs breaking strain, less than imm
thick! Ideal alamms, intercoms, dolis house's etc. £13.99 ref EP51
ELECTRIC CAR WINDOW DE-ICERS Complete with cable,
plug etc SALE PRICE JUST €4.99 REF SA28

ASTEC SWITCHEDMODE PSUBM41012Gives +5 @ 3.75A.
+12@1.5A,-12@.4A 230/110, cased, BM41012. £5.99 ref AUGEP3.
AUTO SUNCHARGER 155x300mm solar panel with diodeand 3
metre lead fitted with a cigar plug. 12v 2watt. €8.98 REF SA25.
TOP QUALITY CENTRIFUGAL MAINS MOTORS SALE
PRICE2 FOR JUST £2.60 REF SA28

ECLATRON FLASH TUBE As used in police car flashing lights
etc, full spec supplied, 60-100 flashes a min. €8.98 REF SA15.
24v AC 96WATT Cased power supply. New. £9.99 REF SA40
MLITARY SPEC GEIGERCOUNTERS Unused anstraightfrom
Her majesty’s forces. SALE PRICE €44 REF SA16
MICRODRIVE STRIPPERS Small cased tape dnves ideal for
stnpping. lots of useful goodies including a smart case, and lots of
components SALE PRICE JUST €4.99 FOR FIVE REF SA26
SOLAR POWER LABSPECIAL You get TWO6'x6° 6v 130mA
solar cells, 4 LED's, wire, buzzer, switch plus 1 relay or motor.Supert
value kit SALE PRICE JUST €4.89 REF SA27
RGB/CGA/EGA/TTL COLOUR MONITORS 12" in good
condition. Back anodised metal case. SALE PRICE €49 REF SA16
PLUG IN ACORN PSU 19v AC 14w , £2 99 REF MAG3P10
POWER SUPPLY fuily cased with mains and o leads 17v OC
900mA output. Bargain pnce £5.99 ref MAG6P9

ACORN ARCHMEDES PSU +5v @ 4.4A. on/off sw uncased,
selectable mains input, 145x100x45mm €3.989 REF MAG7P2

*8OME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

BULL ELECTRICAL

250 PORTLAND ROAD, ROVE, SUSSEX .
BN3 SOT. (BSTABLISHED 50 YEARS).

IWATL ORDER TERMS: CASH, PO OR CHEQUH

WITH ORDER PLUS £3 P&P PLUS VAT.
PEEASE ALLOW 7-10 DAYS POR DEUVERYPHONE ORDERY
WELCOME (ACCHSS, VIBA, SWITCH, AMERICAN EXPREBS)

TEL: 01273 203500

FAX 01273 323077

13.8V 1.9A PSU cased with leads. Just £9.99 REF MAG10P3
200 WATT INVERTER Converts 10-15v DC into either 110v of
246v AC. Fully cased 115x36x156mm, compiete with heavy
dutypowerlead. cigarpiug, AC outlet socket Auto overioad shutdown,
auto short circurt shut down, auto input over voitage shutdown. auto
inputundervoitage shut down(with audible alarm), autotemp control,
unit shuts down if overheated and sounds audible alamm. Fused
reversed polanty protected. output frequency within 2%, voitage
within 10%. A well built unitatan keen pnce. Just £64.39 ref AUGES
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motorbut ok for any 12v motor up to 30A. Complete with PCB
eic. A heat sink may be required. £17.00 REF: MAG17
COMPUTER COMMUN ICATIONS PACK Kit contains 100m
of 6 core cable, 100 cable clips. 2 line dnvers with RS232 Interfaces
and all connectors efc. Ideal low cost method of communicating
between PC's over along distance. Complete kit £8.99
VIEWDATA SYSTEMS made by Phillips, compiete with intemal
1200/75 modem, keyboard, psu etc RGB and composite outputs.
menu dnven, autodialler etc. SALE PRICE €£12.99 REF SA18

AIR RIFLES .22 As usedby the Chinese amy fortraining puposes.
so there is a lot about! £39.95 Ref EF78. 500 pellets £4.50 ref EF80
PLUG IN POWER SUPPLY SALE FROM £1.60 Plugsinto
13Asocket with outputlead. three types avalable, Svdc 150mA£1.50
ref SA19, Qvdc 200mA £2.00 ref SA20, 6.5vdc 500mA £2 ref SA21
VIDEO SENDER UNIT. Transmits both audio and video signais
from efther avideo camera, videorecorder. TV or Computer etctoany
standard TV setina 100 range! (tune TV 1o a spare channel) 12v DC
op. Prceis £15 REF: MAG15 12v psu is £5 extra REF: MAGSP2
*FM CORDLESS MICROPHONE Small hand held unit with a
500 range! 2transmit power levels. Reqs PP3 9v battery. Tuneable
to any FM receiver. Pnce is £15 REF: MAG15P1

*MINATURE RADIO TRANSCEVERS A pair of walkie talkies
witha range up 1 2kmin open country. Units measure 22x52x155mm
Induding cases and earp'ces, 2xPP3req'd. £30.00pr.REF: MAG30
*FM TRANSMITTER KIT housed in a standard working 13A
adapter!l the bug runs directly off the mains so lasts forevert why pay
£7007 or pnce is £15 REF: EF62 (kit) Transmits to any FM radio
*FM BUG BUILT AND TESTEDsupenor design to kit. Supplied
1o detective agencies. 9v battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER COMPLETE WITH
COINSLOTMECHANISMS oniginallymade toretail at£79 each,
these units are designed to convert an ordinary phone into a
payphone. The units have the locks missing and sometimes broken
hinges. How ever they can be adapted for their onginal use or usedfor
something else?? SALE PRICE JUST €2.50 REF SA23

GAT AIR PISTOL PACK Complete with pistol. darts and pellets
£12.95 Ref EF82B extra pellets (500) £4.50 ref EF80.

6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. SALE PRICE £4.99 REF SA24.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAG5P13 ideal for expenmenters! 30 mfor £12.99 ref MAG13P1
MDED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS
YOURS FOR JUST £6.99
4X28 TELESCOPIC SIGHTS suitable for all air nfles, ground

lenses, good light gathening properties. £19.95 ref R/7
RATTLE BACKS Interesting things these, small piece of soiid
perspex like matenal that it you try to spin it on the desk it only spins
oneway! in factif you spin itthe ‘wrong' way it stops of its own accord
and go's back the other way! £1.99 ref GILJIO1
GYROSCOPESRememberthese? well we have found acompany
that still manufactures these popular scientific toys, perfect gift or for
educational use etc. £6 ref EP70
HYPOTHERMIA SPACE BLANKET 215x150cm aluminised
foil blanket, reflects more than 90% of body heat. Also suitable for the
construction of two way miors! £3.99 each ref O/L041
LENSTATIC RANGER COMPASS Oil filled capsule, strong
metal case, large fuminous points. Sightline with magnifying viewer.
50mm dia, 86gm. £10 39 ref O/K604.
RECHARGE ORDINARY BATTERIES UP TO 10 TMES!
With the Battery Wizard! Uses the latest pulse wave charge system
to charge all popular brands of ordinary battedes AAA. AA, C, D. four
atatimellLed system showswhen batteries arecharged. automatically
rejects unsuitable cells, complete with mains adaptor. BS approved.
Pnceis £21.95 ref EP31
TALKING WATCH Yes, itactually teils you the tme at the press of
abutton. Also features a voice alarm that wakes you up and tells you
what the ime is! Lithium cell included. £7.99 ref EP26.
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
prevent even the mostresponsible of dnvers fromlosing theirticence!
Adjustable audible alarm with 8 flashing leds gives instant warning of
radar zones. Detects X, K. and Ka bands, 3 mile range, “over the hill
‘aroundbends’ and ‘rear trap facilities. mjcro sizejust4.25°x2.5'x.75",
Can pay for itself in Just one day! £79.95 ref EP3.
SANYO NICAD PACKS 120mmx14mm 4.8v 270 maH suitable
for cordless phones etc. Pack of 2 just £5 ref EP78.
3" DISCS As used on oider Amstrad machines, Spectrum plus3's
efc £3 each ref BAR40O.
STEREO MICROSOPES BACK IN STOCK Russan. 200x
complete with lenses, lights. filters etc elc very comprehensive
microscope that would nommally be around the £700 mark, our pnce
is just £299 (full money back g ) full details in c: Ref
95/300.
SOLAR POWERED CAR VENTILATOR Simply fits along the
top of the glass in a side window and provides a constant supply of
fresh air in hot sunny conditions! keeps your car cool in summer
£19.95 ref sivent.

WE BUY SURPLUS STOCK FOR CASH

FREE CATALOGUE

100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
WITH ORDER.




ISSN 0262 3617
PROJECTS ... THEORY ... NEWS . . .
COMMENT . .. POPULAR FEATURES . . .

VOL. 25 No. 1 JANUARY 1996

| ENERYDAY

|

ELECTRONICS

The No. 1 Independent Magazine for Electronics,

Technology and Computer Projects

O Wimborne Publishing Ltd 1998. Copyright in
all drawings, photographs and articles published
in EVERYDAY PRACTICAL ELECTRONICS Is fully
protected, and reproduction or imitations in whole
or in part are expressly forbldden.

FProjects

PRINTER SHARER by Paul Stenning
Allows two PCs to share one Centronics printer automatically

MAINS SIGNALLING UNIT by Andy Flind

Extend the doorbell, or switch appliances remotely through the

mains wiring

AUTOMATIC CAMERA PANNING SYSTEM by Max Horsey
Keep a roving eye on your property — automatic panning for a

security camera. A Teach-In 96 project

AUDIO SIGNAL GENERATOR by Andy Flind

20Hz to 20k Hz in three ranges with calibrated output level

EPE MET OFFICE -2 by John Becker
Seven PC-controlled sensors to monitor the elements

Series

INGENUITY UNLIMITED by Enthusiastic Readers

The circuit show-case for readers designs — Using LM317 with

High Voltages; Dog Yap Inhibitor; Programmable Sequence Decoder;
Mosquito Emulator; Loudspeaker circuits

TEACH-IN ‘96 - A Guide to Modular Circuit Design - 3

by Max Horsey

Showing how simple modules can be used as the building blocks for larger
designs. Latches, motor speed and direction control

TECHNIQUES -ACTUALLY DOING IT by Robert Penfold
Problems with soldered joints

INTERFACE by Robert Penfold

PCs and model railway layout control

AMATEUR RADIO by Tony Smith G4FAI
Global Roaming; Language Engineering; Call for M; Monitoring Successes

fealyres

EDITORIAL

SHOPTALK with David Barrington
Component buying for EPE projects

NEW TECHNOLOGY UPDATE by lan Poole

Ball grid array connections for chips

INNOVATIONS

Everyday news from the world of electronics
EUROPEAN CONSUMER ELECTRONICS SHOW by Barry Fox
A look at what the future holds in consumer equipment
DECIBELS AND THE dBm SCALE by Andy Flind
Understand dBs - they're as easy as falling off a log!
OHM SWEET OHM by Max Fiddling

Max gets in the festive spirit

FOX REPORT by Barry Fox

14
26

52
76

13
20

23
24
32
54
55
60

English - Britain's Most Successful Export; Pound/Hash; GPS Car Navigation

MATH PLUS REVIEW by John Becker
Equation solving and graphing software for PCs and Macs

ELECTRONICS VIDEOS

Our range of educational videos available by mail order
BACK ISSUES Did you miss these?

DIRECT BOOK SERVICE

A wide range of technical books available by mail order
PRINTED CIRCUIT BOARD SERVICE

PCBs for EPE projects — some at knock down sale prices

ADVERTISERS INDEX

62
65
66
79
82
88

Our Februsry '96 Issue will be published on Friday,
5 January 1996. See page 3 for detalls.

Everyday Practical Electronics, January 1996

Readers Service @ Editorial and Advertisement Departments

13
1



THE ORIGINAL SURPLUS WONDERLAND! [ Supius ;g:::;ll

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

LOW COST PC's - ALL EXPANDABLE - ALL PC COMPATIBLE

19" RACK CABINET

EC/A[ B”y PC SCOOP Superb quality 6 foot 40U
SP Virtually New, Ultra Smart
COMPLETE L H
ess than Half Price!
AT 286 . COLOUR SYSTEM Top qualy 19" rack cabinets made in UK by
§ ptims ncloourn Ltd. Units feature
40Mb HD + 3Mb Ram ONLY £99.00 full h ohllogkk ble h l‘fb odmkdoo'
{V] 0i al al UV r
UMITED QUANTITY only of these 12Mhz Hi GRADE 288 A ive buk p 0 bring you 8 COMPLETE 3 and removable side panels. Fully adjustable
sa:d. in the t?xsulA ’l’%. an ind%ri;l’:mﬁcanon l::.s stem was *’r?.:dlyl to run colour PC s%slon.\“ll an unhurd' 'oll price! 3 intemal fixing struts, ready pun: for any
signed bility. case hou: mother- spla: m comprises of fully com- 1l of
board, PSU and EGA video card with single 5%" 1.2 Mb floppy disk pnlibhtndo wnz F&M 5%° f ruaymo.u'v‘:l,:dn nl12my13|mplozkot
drive & 40Mb hard disk drive to the front. Real time cloek dlsk drive, 12° CGA colour monnor sllndavd B‘ koy key- switched mains distribution strip make these
with battery backup is provided as standard. Suopl;ed n &od S DOS and all connecting cables - - just pli % dgo racks some of the moat versatile we have
condition complete with enhanced keyboal b RAM, 11 Idoa| et schools or y wishing to leam the world of  gver goid. Racks may be stacked ,.d. side and therefore require
DOS 4.01 “u'&d ROAOD%A:"FMI GNL Y E Roa?/4 :(i"ysgo‘n. r::‘ .uolggo:ow budget. Don't miss this opportunity. only two side panels 1o stand s ys
Order as ul y
oALL Yy £14 scoun#E) 5:| aspcogcoL  £99.00 ()  Overal dimensions are: 774" H x n szz'w Ordor ss:

Optional Fitted extras: VGA graphics card £29.00
1.4Mb 3%"° floppy disk drive (instead of 1.2 Mb) £24.95
NE2000 Ethemnet (thick, thin or twisted) network card £49.00

FLOPPY DISK DRIVES 3'2"- 8"

5%" from £22.95 - 312" from £24.95

Optional Fitted extras: 640k RAM 59,00 OPT Rack 1 Complete with removabie side panels. £335.00 (G)
2ndfloppydmo specify 5%° 360k or 3%® 720k o5 OPT Rack 2 Rack, Less side panels £226.00 (G)

£29.
Above prices for PCY9 offer ONLY. [ 32U - High Quality - All steel cabinet |

VIDEO MONITOR SPEC,ALS rack lle;ros nll‘;t-ul.conotrulé‘tjlc‘:\";l.m:.r;movnbh spec

One of the highest speciﬂcation sldo front and back doors. Front and back doors are
Massive purchases of siandard 5%" and 3% drives enables us 1o monitors you will ever see reTsatirn'S biver Darval tooks: e bort door
m s [oductat indusiry bul-? lowpr:;‘osbl r::dunm (t:zl:;t A At this price - Don’t miss it!! ok comlruclod of double walled steei with a

d . designer style’ smoked acrylic front panel to
ment and are fully tested, aligned and shipped 1o you with a 90 day Mitsubishl FA341SETKL 14" SVGA Multisync monitor with fine
guarantee and operate from standard vokages and are of Standani 0.28 dot pitch tube and guaranteed resolution of 1024 x 768. A SNoDle status indicators to be seen through the

size. All are IBM-PC compatible (if 3%" supported on your PC). e variety of inputs aliows connection to a host of Pmtulromm'o‘du?:xommsomd vr,':wﬁlm'y m.g mr:mck
3%* Panasonic JU363/4 720K or equivalent £24.95(8 : ”’Z‘”" 1BM PC's in CGA VGA & 1004 10 take the heaviest of 197 rack equip-
3%" Mitsublehl MF355C-L. 1.4 Meg. Laptops only * £36.95(8 SVGA modes, BBC, COMMODORE (including ment, The two movable vertical llx%ng struts
3% Mitsubish MF355C-D. 1.4 Meg. Non laptop £29.95(8) Amiga 1200), 'ARCHIMEDES and APPLE. (extras are pre
5%° Teac FD-S5GFR 1.2 Meg £29.95(8 : foatures: faceplate, text swiching and LOW ‘500 1 1e' A mains M&Mon panol ' intemal-
5% BRAND NEW Mitsubishi MF5018 360K £22.95(8 RADIATION MPR specification. Ful 80 day warranty. 1" mounted to the bottom rear, provides 8 IEC 3
* Data cable inciuded in price. Supplied EXCELLENT Rls used condtosa. Only £139¢ pin Euro sockets and 1 x 13 amp 3 pin awitched
800/801 8° SS refurbished & tested £195.00(E £8.00 utility socket. Overall ventilation Ia provided by B s o
.s‘nugm .:ﬂ‘g' °°“°".‘-'°3.§’u mmsmoNszma g& E T"E & Wl e Bﬁlh Laads for B&:LC £8.95 (A) tul Iouvorod back door and double skinned top section
Mitsubishi M2696-63-02U 8 DS slimline NEW 2285.00(E e e e

PHILIPS HCS35 (same s% as cmaasa) mncnvoiy stylod 14" of Imognl fans 10 the sub plate oftc. Othor teatures include: fited
colour monitor 625 St nd fioor d utility panel at lower rear for
Khz video inputs via ART loclm and soporm phono peks cable / oonnoaov access etc. Suppﬁod in oxeolbm. slight! uud
Integral audio power amp and speaker for all audio visual uses. condition with keys. Colour Royal bius. Extemnal dimensions " H x
Will connect direct to Amiga and Atari BBC computers. ideal for 25" D x 23%" W.

all monftoring / securlty appiications with ditect connection 1o Sold at LESS than a third of makers price I!

most colour ras. Higl lity with many features such
ip conola, VOR & duton oc. Good used A superb buy at only £195.00

concealed flap controls, VCR correction button etc. Good used
condition - fyl l:glod with & 90 day‘guarmlu only £99
3%° FUJI FK-309-26 20mb MFM UF RFE 905(0 LA J R AR P Over 1000 racks m' all sizes 19" 22" & 24"
S CONNER Cp 3044 S Ve g’,'::.:',:',;?:; £80:95S) [ special Offer save £16.95 - Order TELEBOX ST & 310 44 U. Available from stock !
%" RODME RO3057S 4Smb SCSI UF (Mac & Acom)  £99.00(C) | HCS35 together - giving you a quality colour TV & AV Call with your requirements.

£49.95 system for Only £122.50 (E)
TOUCH SCREEN SYSTEM

£69.95(C
5%° CDC 94205-51 40mb HH MFM UF RFE lOSl.d £69.95(C KME 10" definition colour monitors. Nice tight 0.28° dot pitch
éﬂ" The ultimate in ‘Touch Scresn Technology’ made by the experts -
MicroTouch - but sold at & _price below cost It System consists of

@ FUJITSU M2322K 160Mb SMD IF RFE tested  £195.00(E
Hiard disc controllers for MFM , IDE, SCSI, RLL 8IC. rom £16.95 ton soe0. ke sane Rl wie sgurcae win FB
205 x 23.5 om
isticated electronics. From

THE AMAZING TELEBOX Sommodore Amiga: Acorn Archimedes & BBC.
the board comes a standard seriai RS232 or TTL

Convert uTy Measures only 13%"° x 12° x 11°. Only £125 (E output. out-
Al¥ouricolourontion into s KA COLOUR TV! Gooduuud oz\dmon 90 G:E&aumy ) put continuously gives simpie serial data oonuhlno positional X & Y

Dual 8" drives with 2 mbyte capacity housed in a smart case with
built in power supply. Ideal as exterior drives! £499.00(F)

HARD DISK DRIVES

€nd of line purchase scoop! Brand new NEC D2246 8° 85 Mbyte
o| hard disk storage! Full Industry standard SMD Interface. Ukra

hi speed data transfer and access time, replaces Fujitsu wmt
model. complete with manual. Only

I  ME 107 o8 sbove for PC EGA standara £145.00 () e 1he are MR Chatgs. Tb X8 ¥ Hiomancn &
0!
& VIDEO MI..IPS HCS31 Uitra compact 9" colour video monitor with stan- 3°~.n o & Increditie matriy resolgtion of 1024 x 1024 positions
dard composlte 15.625 Khzvldoo input via SCART socket. Ideal o g4 ‘s reen size 1t So, no position, however small fails detec-
ORI (o mociores, secue,seplcatons g avelty. x.caupment jon. R howt of A e
08 a y guarantee inof screen bums)
. In attractive square bhekw mc cou mmum W10° x H10® x joniiolaie) 'ov g %r;d - ks oomroi
The TELEBOX consists of an attractive fully cased mains powered 13" D. Mains powered Only £79.00 (D) ois, p

oompmu un-trained etc etc lmapne using 'Windows‘

uni contiinnglatislecionics react nslud of a mouse !! (a driver I8 indeed avmlabl. l) rm applice-

: a host of video moni-
AT R s | 202 and 26 AVSPEOIALS | B e TS P
' otc. Tho  Superbly de UK f PIL it
composno vudoo oulpul wull also g ug dlrocny lnlo most video com "v:h el video & o wiodo:m.:opmr ngvs. ”°“" Su ’5"6“’ as a complete system including Controller, Power
fecoiders teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.in

lu-l-nlncndbbpdeoolomy £145 00(')
oh et Tetevin receven: (TELEBOX MB) Puosh tuon controls EXCELLENT little used condition with full 80 day guarantee. Support

on the front panal allow rooopnon of 8 fully tuneable ‘off air UHF 20°...£135 22°._£155 26"...£185 . LOW COST RAM & CPU S

colour television channels. TELEBOX MB covers virtually all televi-
sion frequencies VHF and UHF including the HYPERBAND as INTEL 'ABOVE' Memory Expansion Board, Full length PC-XT

used by most cable TV operators. A composite video output is
loceted on ihe rear panel for direct connect lo most mlkos of DC POWER SUPPLIES wméng'gngwm
monitor or deskiop video For V”'"‘”.V every type of power and above) memory. Full data and driver disk supplied. in good

for monitors without sound - anmograuwa:d:udionmpl -nd you can Imegine.Over used ion fully tested and guaranteed.

pl
low level Hi Fi audio output are provided as sta [} E tock
TELEBOX ST for composite video input type monitors eae0s o' b iSomery Sup Pl loe » Ex s e tle Order as: ABOVE CARD £ £59 95(A1)

¥ mory upgrade
TELEBOX STL as ST but with int | speake .50
S ral r SPECIAL ”TEREST mom .m 56kov.'>s1I2ku|n64kstops Mlyllsobouudloﬁll
i 50’512k£3895(A1)

£%7
:ELEBOX MBPMumband VHF-UH c.blo-thperbund tuner £69.95
crjoversansiRALvarsions state(5; Slor(6minz souncl Zeta 3220-05 A0 4 pon HPGL RS232 fast drum plotter  £1950 OTder 88: XT RAM UG. 256k, £3
3M VDA - Video Distribution Amps. 1 n 32 out -1 S M C

*For cabie / hyperband reception Telebox MB should be connected

10 cable type service. Shipping code on all Teleboxes is (B £19.50 (A1
Trio 0-18 wdc bench PSU. 30 amps. New i

th!s g B ()M/ERS Itsu M3041 600 band 950 1MBx9 SIMM 3 chip 80 ns 3.50 70ns £26.00 (A1
L v Elocuvnh‘:l % TE g"FDoeod ing Margin Meter gw) 1MBx9 SIMM9chip80ns £22.50 70ns £20

MITSUBISHI MMF-D6D12DL 60 x 25 mm 12v DC

MITSUBISHI MMF-09812DH 82 x 25 mm 12v DC
PANCAKE 12-3.5 92 x 18 mm 12v DC
EX-EQUIP 120 x 38mm AC fans - tested specify 110 ov2¢0
EX-EQUIP 80 x 38Bmm AC fans - tested specify 110 or 240 v
VERO rack mount 1U x 19° fan tray specify 110 or 240v £45.
IMHOF B26 1900 rack mnt 3U x 19“ Blower 110/240v NEW mos
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

.00 (A1
LARGE 3 1 m Satelite Dish + mount (For Voyager!) 4 MB 70ns 72 pin StMM module only £125.00 (A1
neo TOP 1R Heat seeking missile (not armed 1f) POA SPECIAL INTEL 486-DX33 CPU £79.99 (A1
KNS EMC / Line interference tester NEW £1200

munoguwoa £375 NO BREAK UNINTERRUPTIBLE PSU'S

Imz“'
prdoies 1‘1‘;’,‘%‘ Mublous 486 system. 8Mb Ram  £1280 EMERSON ACCUCARD UPS, brand new 8 Bi hatllengih PC
2% ovides

Brush 2Kw 400 Hz 3 frequency converter ges50 Compatible card for all IBM XT/AT eompntbm Card
Anton Plilar 75 kW Hz 3 phase frequency converter POA pow'o-fnlo l!ll_"‘r‘nopd system components in the event m sup-
Newton M!xm KW 400 Hz 3 phase |roquen0éconv.nu POA g’x ure. uses only base

IC's -TRANSISTORS - DIODES coupougp T1000 pm M and automaticall all system, expanded and video
OBSOLETE - SHORT SUPPLY - BULK fal Hybrid chartrecorder £1998 Temony 1o 1he hard ik 708 S, O K0 SaEk staiue when the
TR A1 pea L T Sosed i ot v £ R I b L el e
MCA1613APC 16m: 308 C’ mou "
5,000,000 items EX STOCK  Somoutar McAIS1IAPC 6mm auto s lenses Cmount  £125 rew, with fll,

For MAJOR SAVINGS - SAE or CALL FOR LATESTLIST  Deneel MUD 018SAH 1KVa UPS system wih batis NEW _ £575 Normally £189.00 NOW&%QHBONNE%;”&1§‘8

Issue 13 of ‘.Z)Ls‘pﬁl_l/ News now avallable - send large SAE - PACKED with bargainsl|

LONDON SHOP A%L Mcll- : OmCES B T ALL ® ENQUIRIES
pen Mon-Fri 9.00-5:30
ozt bamun || Wezniieteiie 1| 0181 679 4414

0181 679 1888 FAX 0181 679 1927

- nmumwmmmwmvnnmr&mmmmmummmmw Govemment, Schools,
oumwmomammom\gmmc-m {A}=£3.00, (A1)=E4.00,

Local Authoriies -
n-m;umgp )-mso (C)-essq(o)-mzoo.(s)-ﬁsoo (F)-£1am.(G)-CMLAbwwme mg.\q CALL Scotiand é"ﬂ" gooauxtdbou
26 YEARS wmmod u‘?anm-aumnb rved 10 8 / specications wihout
1 mom;mnmmmu Top CASH prices o iged. © Dieplay 1986.EAOE 45
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PIC-ELECTRIC
METER

Know how much each electrical
appliance is costing to run,
and learn more about the
EEPROM version of the PIC
family of microcontrollers.

PIC-ELECTRIC is a microcontrolled
meter which monitors domestic
electricity consumption and cost.
Any 230V to 240V a.c. mains powerea
electrical appliance, such as a fridge, washing
machine, tumble dryer, room heater, kettle, computer, and so forth,
can be plugged into the unit.

The digital meter will readout the cumulative cost of running the appliance in £’s and
pence, the elapsed running time and the units of electricity used. In this wa y it is possible
to evaluate the economical use of household equipment.

ANALOGUE
FREQUENCY METER

The six-place accuracy of a digital meler is often unnecessary, whilst the procedure of setting the count period,
decoding the decimal position and adjusting inpul and filtering levels are a hassle one could do without. By contrast
the analogue meler Is simply connected o the circuit and a suitable range selected to oblain a reading.

This easy lo bulld instrument will read up to 1MHz and is quick and simple fo use.

SIMPLE PIC PROGRAMMER

This article provides a minimalist approach to programming the PIC16C84 - the versalile EEPROM memory version
of the PIC microcontroller. It uses about twenty-five components, plus a three wire PC conneclion.
Gel slarted simply, with minimal expense.

VARI-SPEED DICE

Developed from the modules described In Teach-In *96 this project includes a simple l.e.d. display consisting of two
rows of six l.e.d.s which chase before stopping at “random”, A novel feature of the circuit Is that instead of the
display stopping abruptly it gently slows to a hall, rather like a roulette wheel, thereby adding to the excitement if a
particular number is required.

EVERYDAY

PRACTICAL

ELECTRONICS

FEBRUARY ISSUE ON SALE FRIDAY, JANUARY 5
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Quickroute

PCB & Schematic Design System for Windows

’ Quickroute 3.5 - [D:\DEVAQR3\DEMO1.SCH]
File Edit View Tools Options Library Symbol Help ISchematic Capturel
2[0] [=R] 8 [»m<] QT [=[e]8] +][F]V]
— 3 =1 [}
[x] N[=]r] [o]e[o][m[~#] [ 3] d][o[F]~]= ] [X[H]
} alt 1 -
aoi e zo[ :' 0| 7400 :'
| i
vee vee o | 7403
P1.0 aD0/ Po.ol———400. A0 00 Q0 |3 _—
P14 AD17 PO.1| =2 < O o | 7407
—— i o i =
Multiple button bars P14 apaspo g 35 JDANTROE 15, qq {15 DI N\ | 0.010in
give you instant e KIS —Is S S Y
access to virtually all P17 AD7 Po.7|—33—A07 8 o7 a7 3L e
the p?werful e?;tm? PIVRAD P20 28 5 " (ing
and placement 100ls PI2/It0 A0/ P22 e ' GND T jvsml
: \ P33/ It A11/ P23 -63—41
Tool hints remind you b MosPzalox a3\ I ic2
3.5 A137 P2 51-£2—L05
what each button P36/wr  Ala/ P26[ch 214 74573 o
does_ P37 A8/ P27 55 =
XTALA Evpp 7@ - -
XTAL2 ALETPRG 55 2 Thg' scrolling "Parts
Bin" stores
O T e ADO i ot 00 frequently used
) A 01 25— objects
gred R 02 g
20 1 Nrwams R 03 1814
a4 D4 4
h_AD5 6 e B3 [ %
| 80C51 N ADS i A5 06 Z v
-] 3 a7 nz
K18 _'l‘J =
X14.40in Y 3 50in x1 Schematic Generate a PCB rats-nest from & schematic

Quickroute - it certainly gets my vote!"

Prices include Designer (£149), PRO(£249),
PRO+(£399). Low cost Personal edition with reduced
features available from £68.00 (no manual). Prices
exclude Post & Packing & V.A.T. Contact Quickroute
Systems Ltd. for more information.

quickroute systems Limited
14 Ley Lane, Marple Bridge, Stockport, SK6 5DD. UK.

TellFax 0161 4497101 &

email info@quicksys.demon.co.uk

VISA

"..of all the products included here, this is my personal favourite; in fact | anticipate using it
in earnest for some forthcoming design exercises. Really, that's about all | have to say about
Review of Quickroute 3.0 and other products in Computer Shopper Nov 95

gocsisner
Quickroute 3.5 DESIGNER includes all the powerful editing
features of Quickroute and our easy to use schematic
capture feature which turns a schematic into a PCB rats nest
at the touch of a button. Routes can then be manually routed,

with 'rats’ automatically removed with the 'Check Rats’
function.

The PRO Edition is our base professional product which
provides powerful multi-sheet schematic capture, auto-routing
(1-8 layer with via support), design rule checking, support for
CAD-CAM outputs, WMF and Tango net-list export, and our
extended library pack.

Quickroute 3.5 PRO+ is our full professional product which
includes all the features of PRO plus Gerber file import &
export, Tango net-list import & export, SPICE & SpiceAge
net-list export, DXF & WMF file export, copper fill, and the
powerful engineering change function. The engineering
change function lets you update a PCB with a schematic
net-list. Quickroute automatically makes any changes
required to your PCB ready for manual or automatic routing.




ELECTRONICS
SOFTWARE

If you are looking for a means of

improving your knowledge of the |
basics of electronics then this ’
software is for you.

ELECTRONICS PRINCIPLES 2.1

* Insulators, Conductors, Resistance % D.C. Circuits
% Capacitance and Inductance % A.C. Series Circuits
* A.C. Parallel Circuits % Reactance and Impedance

* A.C. and D.C. Power * Frequency and Tuned Circuits

* Using Numbers % Complex Numbers, Phase Angles

% P.N. Junction Diode % Bi-polar and MOSFET Transistors

* Operational Amplifiers % Logic Gates % Digital Number Systems

% Combinational Logic % Flip Flops % Counters and Shift Registers

* Memory * Microcomputer operation

Now an extended range of electronics topics with an
improved graphics presentation, available to electronics
hobbyists, students, schools, colleges, and used for training
within industry throughout the UK and overseas. A fully
interactive electronics program where the user selects from
over 250 analogue and digital topics. Circuit diagrams, wave
forms, phase angles, voltages and currents or logic states are
shown, drawn to scale, in full colour. Formulae are given
demonstrating all the calculation steps, exactly as in a
textbook, using your input values.

An ‘on screen’ electronics package including circuit theory
to enable a learning through doing approach to encourage ex-
perimentation. For the young student, mature hobbyist or the
engineer that just needs to keep up-to-date in an easy and
enjoyable way.

Having reviewed a dozen, or more, educational software
packages designed to “teach” electronics, | was more than a little
sceptical when | first heard about Electronics Principles: there
seemed to be little that could be done that has not been done
elsewbere. When | started to use the package my views changed.
Indeed, | was so impressed with it that | quickly came to the
conclusion that readers should have an opportunity to try the
package out for themselves! — MIKE TOOLEY B.A. Dean of
Faculty of Technology, Brooklands Technical College.

Complete package Stlll Only £49.95

ELECTRONICS PC TOOLBOX VERSION 2.0

An extended and improved version of the popular Toolbox software.
Presents commonly used formulae in a way that makes calculations easier
thus encouraging experimentation in circuit design.

Covers D.C. Calculations from Ohm’s Law to Loading a Potential
Divider; Further D.C. Calculations from Power Ratio Decibels to
Kirchhoff's Laws; A.C. Calculations from Average Peak Current to Filters
and Admittance; Capacitance Calculations from Values to RC Time
Constants; Inductance Calculations from Values to Selectivity; Binary
Calculations from Addition to 2’s Complement; Numbers and Phase
Angles from Addition to Polar to Rectangular; Operational Amplifiers
from Inverting Op.Amp to Op.Amp Differentiator. Only £19.95

TestData 13t Binary No. s 1101 : 2nd Einary No. = 1100
e Aot aagli - WA < v 7o)

1e1=0cant
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F1 = Theory.
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GCSE ELECTRONICS VERSION 2.0

Designed to complement the EPE Teach-In
No. 7 publication, which contains a complete
electronics course aimed at GCSE and A Level
students, this software can also be used as a
stand alone learning package for everyone
interested in electronics. From simple d.c.
current flow and Ohm’s Law it covers the
whole GCSE syllabus including a.c., semicon-
ductors, op.amps, digital electronics, radio and
fibre optic communications, digital numbering
systems and goes on to look at microprocessor
c.p.u.s, 6502 addressing modes and instruction
sets. It even produces a program listing, which
can be saved or retrieved from hard disk, when
any of the instructions from the listed instruc-
tion set are input, thus allowing the user to
monitor the registers for each of the addressing
modes.

The original version is now widely used in
schools and colleges throughout the UK.

An interactive, user friendly medium which
assists learning in an enjoyable and interesting

way. Only £39.95

For more information or software

upgrades call us on 01376 514008
GCSE MATHS now version 2.0

A series of programs covering all the major topics
required by the school syllabus. Designed to be
user friendly enabling you to study or revise in
what we believe is an interesting and enjoyable
way. There are nearly one hundred and fifty menu
driven screens with interactive graphics, enabling a
“learning through doing” approach to encourage
experimentation. Now being used in many schools

throughout the UK. Only £49.95
JUST FOR FUN!

EPT Lottery Selector. Windows version.

£5.00 + £1p&cp

These programs require an IBM compatible PC running DOS or Windows. We also recommend the use of a mouse.
For school and college site licence details — please enquire.
Available from
EPT Educational Software, Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ. Tel/Fax: 01376 514008.
E-Mail Address. sales@eptsoft.demon.couk ~ WWW Pages. http://www.octacon.co.uk/ext/ept/software. htm
Add £2 per order for UK post and packing. Make cheques payable to EPT Educational Software.
Visa and Mastercard orders accepted — please give card number, expiry date and cardholders address if different from the delivery address.
OVERSEAS ORDERS: Add £2.50 postage for countries in the EE.C. Overseas readers, outside the E.E.C. countries add £3.50 for airmail postage.
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HART AUDIO KITS-YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

HART KITS give you the opportunity to bulld the
very best engineered hifi equipment there is,
designed by the leaders in their field, using the best
components that are available.

Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in knowledge,
giving you guided hands-on experience of modern
electronic techniques.

In short HART is your 'friend in the trade’ giving
you, as a knowledgeable constructor, access to bet-
ter equipment at iower prices than the man in the
street.

You can buy the reprints and construction manual
for any kit to see how easy it is to build your own
equipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.

Our list will give you full detalls of all our Audio Kits,
components and special offers.

INTRODUCING

The Hart *“(hiara’
Single-Ended Class ‘A" Headphone Amplifier.

Most modern high fidelity amplifiers either do not
have a headphone output facility, or this may not be
up to the highest standard.

The new Hart "Chiara"” has been introduced as
an add-on unit to remedy this situation, and will
provide two ulitra high quality headphone outlets.
This is the first unit in our 2000 Range of mod-
ules to be introduced through the year. Housed in
the neat, black finished, Hart Minibox it features
the wide frequency response, low-distortion and
"musicality” that one associates with designs from
the renowned John Linsley Hood.

Both outputs will drive any standard high quality
headphones with an impedance greater than 30
ohms and the unit is ideal for use with the Senn-
heiser range. A signal link-through makes it easy to
incorporate into your system and two extra out-
puts, one at output level and one adjusted by the
Volume control are available on the back panel. The
high level output also makes a very usefut long-line
driver where remote mounted power amplifiers are
used. Power requirements are very simple and can
be provided by either of our new ""Andante” power
supplies. Use the K3565 to drive the "'Chlara™ on its
own, K3550 if driving other modules as well.

Volume and Balance controls are provided and as
befits any unit with serlous aspirations to quality
these are the ultra high quality Alps "Blue Velvet"
components.

Very easily built, even by beginners, since all
components fit directly on the single printed circuit
board and there is no conventional wiring what-
soever. The kit has very detailed instructions, and
even comes with a roll of Hart audiograde silver
solder. It can also be supplied factory assembled
and tested.

Selling for less than the totai cost of all the com-
ponents, if they were bought separately, this unit
represents incredible value for money and makes
an attractive and harmonious addition to any hlfi
system.

K2100 The total cost of a complete set of all com-
ponents to build this unit is £126.37. Our special
discount price for all parts bought together as a kit
is..... ...£109,50
K2100SA Senes Auduophlle with extra selected
components. £112.46

HART TC1D Triple Purpose TEST CASSETTE
Now available again and even better than before!
Our famous triple purpose test cassette will help
you set up your recorder for peak performance after
fitting a new record/play head. This quality preci-
sion Test Cassette is digitally mastered in real time
to give you an accurate standard to set the head
azimuth, Dolby/VU level and tape speed, all easily
done without test equipment.

TC1D Triple Purpose Test Cassette. .£9.99

NEW BOOK
" Audio Electronice”’

And now, hot off the press, yet another classic
from the pen of John Linsley Hood. Following the
ongoing enormous success of his ""Art of Linear
Electronics’” the latest offering is the all-new
edition of "Audlo Electronics”, now entirely
re-written by the master himself.

Underlying audio techniques and equipment is a
world of electronics that determines the quality of
sound. For anyone involved in designing, adapt-
ing or using digital or analogue audio equipment
understanding electronics leads to far greater
control over the reproduced sound.

The subjects covered include tape recording,
tuners, power output stages, digital audio, test
instruments and loudspeaker crossover systems.
John's lifetime of experience and personal in-
novation in this field alow him to apply his gift of
being so familiar with his subject that he can write
clearly about it and make it both interesting and
comprehensible to the reader.

Containing 240 pages and over 250 line illustra-
tions this new book represents great value for
money at only £18.99 plus £2.50 postage. Send or
telephone for your personal copy now.

ALPS *‘BlucVelver”'

Precision Audio Controls

To fuifil the need for ultra high quality controls we
import a speclal range of precision audio pots in
values to cover most quality amplifier applications.
All in 2-gang stereo format, with 20mm long 6mm
diam. steel shafts, except for the 50K Log which is
25mm x 6mm. Overall size of the manual pot is 27W
X 24H x 27Deep, motorised versions are 72-4mm
Deep from the mounting face. Mounting bush for
both types is 8mm diameter.

Now you can throw out those noisy ill-matched
carbon pots and replace with the real hi-fi com-
ponents only used selectively in the very top flight of
World class amplifiers. The improvement in track
accuracy and matching really is incredible giving
better tonal balance between channels and rock
solid image stability.

The motorised versions use a 5V DC motor coupled
to the normal control shaft with a friction clutch so
that the control can be operated manually or electri-
cally. The idea of having electrically operated pots
may seem odd, archaic even, but it is in fact the only
way that remote control can be applied to any serious
Hi-Fi system without loss of quality. The values
chosen are the most suitable available for a low loss
passive volume and balance control system, allow-
ing armchair control of these two functions.

Our prices represent such super value for pots of
this quality due to large purchases for our own kits.
MANUAL POTENTIOMETERS

2-Gang 100K Lin..

2-Gang 10K, 50K or 100K Log

2-Gang 10K Special Balance, zero crosstalk and
zero centre loss... wee.£17.48
MOTORISED POTENTIOMETERS

2-Gang 20K Log Volume Control £26.20
2-Gang 10K RD Speciai Balance, zero crosstalk and
less than 10% loss in centre position £26.98

REEL TO REEL HEADS
999R 2/4 R/P 100mH .£16.84
We have a few erase heads to suit which can only
be supplied when 2 R/P heads are purchased £36.80

TAPE RECORDER CARE PRODUCTS
DEM1 Mains Powered Tape Head
Demagentizer, prevents noise on playback
due to residual head magentisation
DEM115 Electronic, Cassette Type
demagnetizer....

Send or 'phone for your copy of our FREE List of these and many other Kits & Components. Enquiries tfrom Overseas

CL s are equally I

. but PLEASE send 2 IRCs if you want a list sent surface post. or 5 for Airmail.

Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A teiephoned order with your credit card number will

get your order on its way to you THAT DAY

Please add part cost of carriage and insurance as follows: -INLAND Orders up to £20 - £1.50,
Orders over £20 - £3.50. Express Courler, next working day £10.
OVERSEAS ~ Please see the ordering information with our lists.

LINSLEY HOOD 'SHUNT FEEDBACK' RIAA
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

The HART K1450 Magnetic pickup preamplifier kit
features a totally discrete component implementa-
tion with a specially designed low input impedance
front end and the superior sound of the Shunt Feed-
back circuitry. High quality components fitting to an
advanced double-sided printed circuit board make
this a product at the leading edge of technology that
you will be proud to own. Nevertheless with our step
by step instructions it is very easy and satisfying to
assemble. The higher current consumption of this
unit means that it is best powered by our new
Andante Audio Power Supply, itself an advanced
piece of technology in a matching case. This sup-
plies the superbly smoothed and stabilised supply
lines needed by any sensitive preamplifer and fea-
tures a fully potted Hi-grade toroidal transformer
along with a special limited shift earth system for
hum free operation. The K1450 is suitable for al!
moving coil and moving magent transducers this
unit is especially recommended for, and will extract
the very best from the modern generation of low
output high quality moving coil transducers.
K1450 Kit, complete with aill parts ready to
assemble inside the fully finished 228mm x 134mm x
63mm case. Kit includes full, easy to follow,
assembly instructions as well as the Hart Guide to
PCB Construction, we even throw in enough Hart
Audiograde Silver Solder to construct your kit!
..£111.58
K1450SA Series Audlophnle version with selected
components. ...£133.94

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack treble? A worn head could be the
problem. For top performance cassette recorder
heads should be replaced every 1,500 hours. Fitting
one of our high quality replacement heads could
restore performance to better than new! Standard
inductances and mountings make fitting easy on
nearly all machines (Sony are special dimensions,
we do not stock) and our TC1 Test Cassette helps
you set the azimuth spot on. As we are the actual
importers you get prime parts at fower prices, com-
pare our prices with other suppliers and see! All our
heads are suitable for use with any Dolby system
and are normally available ex-stock. We also stock
a wide range of special heads for home construc-
tion and industrial users.

HCB80 NEW RANGE High Beta Permalloy Stereo
head. Modern space saver design for easy fitting
and lower cost. Suitable for chrome, metal and
ferric tapes, truly a universal replacement head for
everything from hi-fi decks to car players and at an
incredible price too!... .£11.70
HRP373 Downstream monitor combi head £62.59
HQS551A 4-Track R/P .£8.75
HQ551S Sony Mount 4-Tr. R/P ....£14.90
HQRS560 Rotary Base 12:5mm R/P/E .£21.90
HQRS70 Rotary Base 15mm R/P/E. - £22!59
HQRS580 Rotary Base 12-5mm R/P. .£14.29

HART Classical CD’s.
Top quality, Full Digital (DDD), over 100 tities from
only £1.99! Ring or send for your list!

TECHNICAL BOOKSHELF

We stock a good range of books of interest to the
electronics and audio enthusiast, including many
reprinted classics from the valve era. Some were in
last months advertisement. but see our list for the
full range.

New this month is the GEC Valve designs book at
£18.95, and the VTL Book, a modern look at valve
designs, £17.95.

QUALITY
AUDIO KITS

24 hr. SALES LINE JALLPRICES

(01691) 652894

INCLUDE
UK/EC VAT
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N
GREENWELD

ELECTRONIC
COMPONENTS

ALL THIS FOR ONLY

£12995

Inc. VAT and P & P (UK only - overseas price on request)

NORMAL PRICE £159.45

Greenweld - 27D Park Road
Southampton - SO15 3UQ
TELEPHONE: 01703 236363
FAX: 01703 236307

INTERNET:
http://www. herald.co.uk/clients/G/
Greenweld/greenweld. html.

1996 Catalogue Now Available!
Only £2.00 UK/BFPO - Overseas £4.00

196 pages of bargains - from craft accessories to
power supplies, electronic components to toolkits
and much more in between!

Our stores (over 10,000 sqg. ft) have enormous
stocks. We are open 800 am - 530 pm
Monday to Saturday. Come and see us!

Minimum  credit card  order
£12.00. Official orders welcome
from Education - minimum invoice
charge £15.00,

payment
accepted by cheque, P O., cash,
VISA book tokens, Switch. Access.
SWITCH O . Connect

Everyday Practical Electronics, January 1996

Fan tas tlc

Just Look What You Get...

(a) POO4A POWER SUPPLY
(b) T216 GLUE GUN
(c) T217 GLUE STICKS (Qty. 10)
(d) G1820 PVC TAPE (Qty. 6)
(e) T190 14pc. SCREWDRIVER SET
(f) Y122F DIGITAL MULTIMETER
(c/w CROCODILE CLIPS)
(g) T1265 AUTOMATIC WIRE STRIPPERS
(h) YO30B PLIER SET (QTY. 5)
(i) ST5 TWEEZERS (Qty. 4)
(j) T188 HELPING HANDS c/w MAGNIFIER
(k) T186 MINI VICE
() CS240 SOLDERING IRON
(m) GO18 18g SOLDER

(n) G022 22g SOLDER



SURVEILLANCE

PROFESSIONAL

OQUALITY KITS
or 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.

Genu'ne SUMA kits available only direct from Suma Designs. Beware inferior imitations!

UTX Uitra-miniature Room Transmitter
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including
mic. 3-12V operation. 500m range. £16.45

MTX Micro-minlature Room Transmitter

Best-selling micro-miniature Room Transmitter

Just 17mm x 17mm including mic. 3-12V operation. 1000m range

$TX High-performance Room Transmitter

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

Powerful 250mW output providing excellent range and performance. Size 20mm x
40mm. 8-12V operation. 3000m range. £16.45
VXT Voice Activated Traasmitter

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

Connects directly to 240V AC supply for long-term monitoring. Size 30mm x 35mm.
500m range £19.45
SCRX Subcarrier Scrambiod Room Transmitter

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

SCLX Subcarrier Tolophone Transmitter

Connects to telephone line anywhere, requires no batteries. Output scrambled so
requires-SCOM connected to receiver. Size 32mm x 37mm. 1000m range

SCOM Subcarrier Decoder Unit for SCRX
Connects to recelver earphone socket and provides decoded audio output to
headphones. Size 32mm x 70mm. 9-12V operation ..£22.95

ATR2 Micro Size Teisphone 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 line £13.45

* k% Specials *k*x

SLTUBLRX Radie Contrel Switoh

Remote control anything around your home or garden, outside lights, alarms, paging
system etc. System consists of a small VHF transmitter with digital encoder and recsiver
unit with decodsr and relay output, momeradary or alternate, 8-way dil switches on both
boards set your own unique security code. TX size 4Smm x 45mm. RX size 35mm x
90mm. Both 9V operation. Range up to 200m

Comptete System (2 kits) ..
Individual Transmitter DLTX
Ingividual ReceivBr DLRX ..

SERX-1 W-F1 Bilere Breadeaster

Not tachnically a surveillance device but a great ikleal Connects to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your
favourite music anywhere around the house, garden, in the bath or in the garage and
you don't have to put up with the DJ's choice and boring waffle. Size 27mm x 60mm.
.9V operation. 250m range £20.95

£50.95
£19.95
£37.95

DerT. EE

SUMA
DESIGNS

UTLX Ultra-miniature Telephone Transmitter
Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm!
Connects to fine (anywhere) and switches on and off with phone use.
All conversation transmitted. Powered from line. 500m range.

TLX700 Micro-minizturs Telophone Transmitter

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble than
UTLX. Connects to line (anywhere) and switches on and oft with phone use. Al
conversations transmitted. Powered from line. 1000m range £13.45

STLX Migh-performance Telepheae Transmitter
High performance transmitter with buffered output stage providing excellent stability
and performance. Connects to line (anywhere) and switches on and off with phone use.
All conversations transmitted. Powered from line. Size 22mm x 22mm.

1500m range i :

TKX900 Slgullllgfl’ndlu Transmitter

Transmits a continous stream of audio pulses with variable tone and rate. Ideal for
signalling or tracking purposes. High power output giving range up to 3000m. Size
25mm x 63mm. SV operation... £22.95

CD400 Pocket Bug Detector/Locator

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tome increase as you
approach signal. Gain control allows pmpomtmg of source. Size 45mm x 54mm. 9V
operation . .£30.95

CDE00 Professional lq Mmovll.m

Muiticolour readout of signal strength with variable rate bleeper and variable sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellutar, taxis etc. Size 70mm x 100mm. 3V operation £50.95

QTX180 Crystal Controlled Room Transmitter

Narrow band FM transmitter for the ultimate in privacy. Operates on 180 MHz and
requires the use of a scanner receiver or our QRX180 kit (see catalogue) Size
20mm x 67mm. 9V operation. 1000m range. .£40.95

£15.95

£16.45

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

Q3X180 Line Pewered Crystal Controlied Phone Transmitter
As per QLX180 but draws power requirements from line. No batteries required. Size
32mm x 37mm. Range 500m £35.95

QRX180 Crystal Contrelled FM Recetver

For monitoring any of the ‘Q’ range transmitters. High sensitivity unit. All RF section
supplied as a pre-built and aligned module ready to connect on board so no difficulty
setting up. Outpt to headphones. 60mm x 75mm. 3V operation £60.95

A bulld-up service is avallable on ali our kits if required.

UK customers please send cheques, POs or registered cash. Please add
£1.50 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 0827 714476.

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

THE WORKsSHOPS, 95 MAIN RoOAD,
BAXTERLEY. NEAR ATHERSTONE,
WARWICKSHIRE CV9 2LE

Tel/Fax:
01827 714476

VISITORS STRICTLY BY APPOINTMENT ONLY
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£1 BARGAIN PACKS

- List No. 4

One item per pack uniess otherwise stated.

IN HANDLE MAINS ON/OFF SWITCHES. Sometimes
known as pistol grip switches, pack ot 2, Order Ret: 839.
DOUBLE-POLE CHANGEOVER TOGGLE SWITCHES, ideal
reversing DC motors, etc, pack of 2, Order Ref: 841.

3M 2-CORE CURLY LEAD, 5A, Order Ref: 846.

1M 3-CORE CURLY LEAD, 13A, Order Ref. 847

AC SHADED POLE MAINS MOTOR with base fixing piate,
Order Ret: 848.

4" PLASTIC DIAL, fits tlatted %" spindle, transparent so
dial can be underneath, pack of 2, Order Ret: 851

2500uF 12V CAPACITORS, pack ot 5, Order Ref: 853
DELAY SWITCH on B7G base, Order Ref: 854

3 CHANGEOVER RELAYS, 6V AC or 3V DC, 3 changeover
contacts, Order Ret: 859.

3 CONTACT MICROSWITCHES, operated with slightest
touch, pack of 2, Order Ret: 861.

NORMALLY ON, V3 MICROSWITCH, pack of 4, Order Ret:
862

HIVAC NUMICATOR TUBE, Hivac ref. XN3, Order Ret: 865.

DITTO but reference XN11, Order Ret: 866.

SUB MIN NORMALLY OFF MICROSWITCH, pack of 4,

Order Ref: 867.

SUB MIN CHANGEOVER MICROSWITCH, pack of 3, Order
Ret: 868.

EX-GPO TELEPHONE DIAL, rotary type, Order Retf. 904.
QUARTZ LINEAR HEATING TUBES, 360W but 110V so
would have to be joined in series, pack of 2, Order Ref: 907.
2" ROUND LOUDSPEAKERS, 500hm coil, pack of 2, Order
Ref: 908.

EDGE TYPE PUSH SWITCHES, BCD system, pack of 2,
Order Ref: 915.

10M 4-CORE FLEX, suitable for tel.
Order Ret: 918.

OLD TYPE KETTLE ELEMENT, 2-pin plug, Order Ret: 925.
8V 24W HEADLAMP BULB, normal BC plug in cap, Order
Ret: 928.

40 LAMP UNIT to make a figure or letter display, Order Ref:

10K HORIZONTAL PRESET RESISTORS, pack of 10, Order
Ref: 931.

1M 64-WAY RIBBON CABLE, Order Ref: 932.

MAINS PSU, 15V 320mA AC, Order Ref: 934.

15V+15V 1-SA POTTED PCB MAINS TRANSFORMER,
Order Ref: 937.

16 OHM 3" SPEAKERS, pack of 2, Order Ret: 962.

MAINS RELAY with 15A changeover contacts, Order Ref:

[

965.

IN-LINE FUSEHOLDERS take 20mm fuse, just cut the flex
and insert, pack of 4, Order Ret: 969.

OBLONG PANEL MOUNTING NEONS, pack of 4, Order Ret:

970.
COPPER CLAD PANELS, size 7"x4", pack of 2, Order Ref:
973.

STANDARD SIZED AUDIO PLUG adapted to take two 3Imm
plugs, Order Ref: 974.

3-5mm JACK PLUGS, pack of 10, Order Ret:975.

DRILL CONTROL CASE, ready punched and with control

£1.50 BARGAIN PACKS

NlCad BATTERY 3-8V with PCB mounting prongs, Order Ref:

C DIGIT COUNTER 12V, Order Ref: 1.SP3.

PAIR OF ULTRASONIC MODULES, one sender, one receiver,
Order Ret: 1.5P4.

100 CORE CABLE, any length, Order Ref: 1.5P6 per metre.
KEY SWITCH, 2-position, complete with two Yale type keys,
Order Ret: 1.5P12.

CASSETTE MOTOR, 9V brushless, Order Ref. 1.5P14,

80 OHM COAX TV CABLE, extra thin, 10m, Order Ref: 1.5P17
WATERPROOF SPEAKER, 3’%" round, 8 Ohm 11W, Order
Ret: 1.5P27

6V 1A ENCASED POWER SUPPLY with input and output
leads, Order Ret: 1.5P22.

FLUORESCENT CHOKE for 60W or 80W tube, Order Ref:

1.5P23.

3" TWEETER 8 Ohms 15W, Order Ret: 1.5P28.

13A SWITCH SOCKET, white, Order Ret: 1.5P29

RELAY, flash proot, 12V coil, SPCO, Order Ref: 1.5P31
ENCASED PSU, twin outputs, 15V 850mA and 9V 550mA ,
both A.C. output, Order Ref: 1.5P32.

12V MOTOR, mini but quite powerful, 32mm diameter, 25mm
long, Order Ret. 1.5P33.

£2 BARGAIN PACKS

MOVING COIL CHARGE METER, 0-3A, Order Ref: 2P366.
LIGHT-OPERATED SWITCH, kit of parts, Order Retf: 2P369
W-SHAPED 30W FLUORESCENT TUBE by Philips. Ideal
name plate illuminator, Order Ref. 2P372.

DIMMER SWITCH, standard size plate, colours - red, yellow,
green, blue. Order Ret: 2P380.

TOROIDAL TRANSFORMER 7V SA, Order Ref: 2P390
TELEPHONE EXTENSION LEAD, fiat plug one end, socket the
other, 12m, Order Ref: 2P338.

INTERNAL TELEPHONE EXTENSION, 4-core cable, 25m,
Order Ret: 2P339.

FIGURE-8 FLEX, insulated to mains voltage, 50m, Order Ret:

2P345,
INFRA-RED RECEIVER, as fitted TV receiver. Order Ref:
2P304.
LCD CLOCK MODULE with details on other uses, Order Ret:

2P307.
AM/FM RADIO RECEIVER with speaker and dial bul not
cased, Order Ret: 2P308.

12V 200mA PSU on 13A base, Order Ref. 2P313.

2A MAINS FILTER AND PEAK SUPPRESSOR, Order Ret:
2P315.

45A DP 250V SWITCH on 6" x 3" goid plate, Order Ref: 2P316.
ILLUMINOUS PANEL, 16 x 6V bulbs to light coal effect electric
heater, etc, Order Ref: 2P317.

D.C. VOLT REDUCER, 12V-6V, fits into car lighter socket,
Order Ref: 2P318.

Order 10 of any one pack and you will receive
an 11th one free!

SOLAR CELL 3V, five of these in series would make you a
12V battery charger, £2 each, Order Ref: 2P374,
PERMANENT MAGNET SOLENOID, opposite action, core is

logos, Order Ret: 979.

STANDARD SIZE OLD TYPE WANDER PLUGS, pack of 10,
Order Ret. 986.

8uF 350V ELECTROLYTICS, pack of 2, Order Ref: 987.
SCREW-IN NEON BULBS, pack of 4, Order Ret: 990.

VERY SMALL SLIDE SWITCH, pack of 4, Order Ref: 992.
SOuF + S0uF 350V WORKING ELECTROLYTICS pack of 2,
Order Ref: 994.

8T00uF 7V WORKING ELECTROLYTIC, Order Retf: 996.
1MEG PRESET POTS, pack of 4, Order Ref: 998.
SPRING-LOADED 20A TOGGLE SWITCH, 3 position, up on,
centre off, down spring returns to off, pack of 2, Order Ret:
1003.

WHITE PROJECT BOX, 78 x 115 x 35mm, Order Ret: 1006.
LENGTHS PAXOLIN TUBING, 4" diameter, pack ot 2, Order
Ref: 1056.

SLIDELOCK 15A FUSES, panel mounting, pack of 3, Order
Ret: 1011

8V SOLENOIDS, good length pull, pack ot 2. Order Ref:
1012,

RELAY WITH 3 SETS OF CHANGEOVER 8A CONTACTS,
24V AC, or 12V DC, 3 sets 8A changeover contacts, Order
Ret: 1016.

WHITE TOGGLE SWITCH, push-in spring retain type, pack
ot 4, Order Ref: 1019.

2M MAINS LEADS, 2-core, black outer, pack of 4. Order
Ret: 1020.

2M MAINS LEADS, 3-core, black outer, pack of 4, Order
Ref: 1021.

FERRITE SLAB AERIAL with coils, pack of 2, Order Ref.
1027.

12v DC POLARISED RELAY, 2 changeover contacts, Order
Ret: 1032,
12" x 12°

panel, Order Ref:

1033.
TUNING CAPS, solid DIA, tor LW and MW, pack of 2, Order

Ref; 37
TRIMMER CAPS, screw down type, 10 assorted, Order Ret:
38

1.F. TRANSFORMERS, 465kHz, pack ot 4, Order Ret: 40.
SOCKETS for stripboard, make your own IC holders, pack
of 10, Order Ref: 54,

64" 4 OHM SPEAKER, Order Ret: 137

100K STEREO POTS, pack of 4, Order Ref: 143,
FUSEHOLDERS, chassis mounting for 20mm fuses, pack of
S, Order Ref: 144.

SOCKET COVERS, child protectors for twin 13A sockets,
pack of 4, Order Ref: 149.

DITTO but for aingle 13A sockets, pack of 4, Order Ref: 150.
POT CORES, circular, ferrite, 54 x 18mm, pack of 2 pairs,
Order Ret: 156.

AIR-8PACED TUNER, 20pt with %” spindle, Order Ref: 182.
METAL BOX, slightly sloping, 8" x 3" x 4", one only, Order
Ret: 209.

TELEPHONE LEADS, S5-core curly reinforced telephone
leads, pack of 2, Order Ref: 213.

STEREO PRE-AMP, Mullard 9001, one only, Order Ret: 216.
PUSH ON TAGS for " spades, pack ot 100, Order Ref: 217
OITTO but right-angled, pack of 100, Order Ref: 218,

d when voltage is applied, Order Ref: 2P327. |
HEATER PAD, mains but not waterproof, Order Ref: 2P329.
DISK DRIVE, complete less stepper motor, has all the elec-
tronics to control stepper motor, Order Ret: 2P280.
15V 320mA A.C. POWER SUPPLY, in case with 13A base,
ideal tor bell or chime controller, Order Ret: 2P281
20M 80 OHM TV COAX, Order Ref: 2P270.
LOCTITE METAL ADHESIVE, tube and some accessories,
Order Ref: 2P215.
6-DIGIT COUNTER, mains operated, Order Ref: 2P235.
TWIN 150pF TUNER, air spaced with %in. spindle, Order Ret:
P27

2-GANG 0-0005 TUNING CAPACITOR, standard size, made
by Jacksons, Order Ref: 2P240.

13A ADAPTORS, takes two 13A piugs, pack of § - £2, Order
Ref: 2P187.

3-CORE SA PVC FLEX, 15m, Order Ret: 2P189.

MAINS TRANSFORMER, 15V 1 A, Order Ref: 2P198.
FLIP-OVER CLOCK, mains operated, only requires a simple
case, Order Ret: 2P205, .

THERMGSTAT with calibrated knob, oven temperatures,
Order Ret: 2P158.

7-SEGMENT NEON DISPLAYS, pack of 8, Order Ref. 2P126.
MODERN TELEPHONE HANDSET, ideal office extension,
Order Ref. 2P94.

13A SWITCH SOCKET on satin chrome plate, Order Ret:

2P95.

500 STAPLES, hardened pin, suit burgiar alarm or telephone
wire, Order Ref: 2P99.

TIME AND SET SWITCH 15A mains, Order Ret: 2P104.

PAD SWITCH for under carpets, Order Ret. 2P119.

6" FAN AND MAINS MOTOR, Order Ref. 2P64.

MUFFIN FAN 115V, ex-computer, Order Ret: 2P72.

24V STEREQ POWER SUPPLY, Mullard, Order Ref. 2P80.

UP TO 90 MIN 25A SWITCH, clockwork, Order Ret: 2P90.
UNI-SELECTOR, 25-way, 3-pole, Order Ret: 2PS53.
POWERFUL MAINS MOTOR, 1%" stack, double spindle,
Order Ret: 2P55.

POWER SUPPLY FOR MODELS, 6V to 12V variable and re-
versible, Order Ref: 2P3.

MAINS TO 115V AUTO TRANSFORMER 100W, ex-GPO,
Order Ret: 2P6,

MAINS TIME AND SET SWITCH 25A, up to 9 hours delay,
Order Ref: 2P9,

MOTORISED 8 MICROSWITCHES but motor 50V A.C., Order
Ref. 2P19.

TWIN EXTENSION LEAD, 1deal lead lamp, Black & Decker
tools, etc, 20m. Order Ref: 2P20.

UP TO 12 HOUR CLOCKWORK 25A SWITCH, Order Ret:

2P24,
MAINS COUNTER, resettable, 3 digit, Order Ref: 2P26.

£3.50 BARGAIN PACKS

SOLAR CELL 1A, Order Ref. 3.5P2.

CIRCUIT BREAKER 5A, Order Ref: 3.5P3,

AM/FM CHASSIS with LCD time, date and alarm display,
Order Ret: 3.5P5.

12V-0V-12V 40W MAINS TRANSFORMER, Order Ref: 3.5P7.

£3 BARGAIN PACKS

MAINS SUPPRESSOR/FILTER, 25A, Order Ret. 3P13.

MAINS TRANSFORMER, 36V 3A, Order Ret: 3P14.

SIGNAL BOX, 3 pilot tamps in white metal case, Order Ret:3P16.
120W CHOKE, Bft tube, Order Ret. 3P17

0-5A PANEL METER, ex-W.D. equipment, Order Ref: 3P20
KEYBOARD intended for OPD computer, Order Ref: 3P27
SOLAR CELL, 750mA, Order Ref: 3P42

PROJECT BOX with lid, 165 x 119 x 75mm, Order Ret: 3P49.
INSTRUMENT TYPE MAINS INPUT SOCKET with built-in filtter,
Order Ret: 3P50.

6-CORE SA FLEX, 12m, Order Ref: 3P54.

20V JA MAINS TRANSFORMER, Order Ref: 3P58.11.

%RPM 2W MOTOR, Order Ret: 3P64.

METAL PROJECT BOX, size 8" x 4%" x 4", made for GPO,
Order Ret. 3P74.

THIN CONNECTING WIRE, 2-cores twisted together, full length
500m, Order Ret. 3P78

12V 1A PSU . filtered and regulated on PCB with relays and Piezo
sounder, Order Ret: 3P80.

HORN SPEAKER, 8 Ohm. size 4% " Order Ret: 3P82.

20A TIME SWITCH, ex-electricity board, Order Ref: 3P84.

ABS PROJECT BOX, 145mm x 95mm x 58mm, Order Ref: 3P85.
HEAT AND LIGHT LAMP BC 250W, Order Ref: 3P86.

16-IN-ONE TOOL KIT, Order Ret. 3P100.

RAINBOW PIANO with tune chart, Order Ref. 3P101.

BT INSULATION TESTER, fauity but should be repairable. Sup-
plied with circuit diagram, Order Ref: 3P103.

MODERN TELEPHONE HANDSET without dial, cream. Order
Ret: 3P104.

20V 4A MAINS TRANSFORMER, Order Ref. 3P106.

40V 2A MAINS TRANSFORMER, Order Ref: 3P107.

3-CORE 20A FLEX, 10m, Order Ret: 3P109.

2-CORE 20A FLEX, 15m; Order Ret: 3P110.

OUARTZ CLOCK MOVEMENT with 2 sets of hands, modern and
period, Order Ret: 3P111.

20W LOUDSPEAKER, 5" 4 Ohm by Goodmans, Order Ret:
3P145.

0V-80V PANEL METER, Order Ref: 3P147

CUPBOARD DOOR ALARM, Order Ref: 3P155.

WATER LEVEL ALARM, fully adjustabie, Order Ref: 3P156.
HEAVY DUTY MAINS MOTOR with 2% spindle each side,
Order Ret: 3P157.

RESETTABLE 6-DIGIT 12V COUNTER, Order Ret: 3P158.

0V-10V PANEL METER, Order Ref: 3P159

6FT MINERAL FILLED METAL CLAD 1,000W ELEMENT, Order
Ret: 3P161.

TIME AND SET SWITCH for mains at 30A, Order Ref: 3P164.

25A 3-CORE FLEX, 10m, Order Ret. 3P166.

AMSTRAD 8" 15W WOOFER, Order Ref: 3P167.

12V BRUSHLESS FAN mounted in frame with its own drive cir-
cuit, Order Ref: 3P168.

SOLENOID AIR VALVE 110V, Order Ret: 3P178.

TRANSFORMER AND RECTIFIER for 12V charger, Order Ret.
3P188.

12V 3A MAINS TRANSFORMER, Order Ret. 3P181.

WALL MOUNTING MAINS THERMOSTAT, Order Ret: 3P182.

5" 8 OHM SPEAKER IN WOODEN CABINET, Order Ref: 3P183.
MULTICORE VIDEQ LEAD with end plugs, Order Ret: 3P187.
D.C. PANEL METER, OV to 20V, Order Ref. 3P188.

154F 440V A.C. CAPACITOR, Order Ref: 3P190.

20,F 440V A.C. CAPACITOR, Order Ref: 3P191.

25,F 370V A.C. CAPACITOR, Order Ref: 3P192.

MINI STEPPER MOTOR, 1-5 degree steps, Order Ref: 3P193.
MAINS OPERATED WATER VALVE, suit high or low pressure,
Order Ret: 3P192.

PANEL METER, 0V-100V D.C.. Order Ref. 3P194.

AMSTRAD AMPLIFIER, ret no. not known, is stereo and has 10
LED's on front panel, Order Ret: 3P195.

14uF 400V A.C. CAPACITOR, Order Ref: 3P199.

HALOGEN LAMP 12V 20W, Order Ret: 3P200.

£4 BARGAIN PACKS

MOTORISTS LEAD LAMP, hand grip plastic body, glass lamp
cover and heavy duty wire shield with hanging bracket Order
Ref: 4P31.

ABS BOX with lid. size 220mm x 150mm x 84mm, Order Ret:
4P8.

120W TRANSFORMER 40V at 3A output, Order Ref. 4P15,

100W TRANSFORMER, main winding 30V at 3"4A, secondary
winding 20V-0V-20V at 1A, Order Ref: 4P24.

PANEL METER 0-100pA, 100mm x 100mm, complete with giass
front but less case, Order Ret: 4P32

DITTO but 100-0-100uA, Order Ret: 4P32A.

80W TRANSFORMER 20V-0V-20V with one winding tape at 18V,
Order Ret: 4P36.

AMSTRAD 8" 15W SPEAKER with matching tweeter, 8 Ohm,
Order Ref: 4P57.

FAN 12V by Jap Nipon, body size 93mm x 83mm, Order Ret.
4P6S,

STRIPPER BOARD with lots of IC's, all plug-in, ex-Sentinal
phone control unit, Order Ref: 4P67.

AM/FM RADIO, nicely cased with clip for attaching to cycle,
Order Ref. 4P72.

VENNER TIME SWITCH, 24hr, day length controlier, ex-
electricity boerd, Order Ref: 4P74.

EMI 2-SPEED MOTOR 100 r.p.m. and 500 r.p.m., reversible,
Order Ret. 4P80.

LARGE PANEL METER, scaled 20-0-40A but needs a shunt
Order Ref: 4P91.

2-PART METAL CASE, ideal car battery charger, eic, Order Ret:
4P89

JAPA'IESE PRECISION MADE MOTOR, reversible, 1500rpm,
Order Ret: 4P94,

The above Prices include VAT but piesse add £3 lowards our
pumnywmhmmmpo uehoquou

J & N FACTORS

Pilgrim Works (Dept. E.E.)
Stairbridge Lane, Bolney,
Sussex RH17 5PA

Telephone: 01444 881965
(Also fax but phone first)
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135 Hunter Street :
Burton-on-Trent J include V.A.T.

GENT. -
Staffs. DE14 2ST  mmkm st Add £3.00 per

ELECTRONICS LTD Tel01283565435 Fax 546932 EE163 order p &p
_SHOP OPEN 9-5 MON-FRI. CLOSED SA --- OFFICIAL ORDERS WELCOME

All Prices

I = “erEmICROCONTROLLER! WINDICATOR _ _ FSPACEWRITER
1 P|. TREASURE HUNTER! A novel wind speed indicator with LED read-out. Kit comes I aninnovative and exciting 1
- . complete with sensor cups, and weatherproof sensing head. | project Wave the wand through 1
The latest MAGENTA DESIGN - highly . Mainspower unit £5.99 extr the air and your message appears.
stable & sensitive — with uC control ! Spower unit £5.93 extra. Programmable to hold any message 1
1 of all timing functions and advanced | KIT 856......c0neeeeriennieiieieaiianriaransironennn £28.00 1 uw’:tﬁﬂagkg#; ?&%gommumm 1
1 pulse separation techniques. I BAT DETECTOR 1 PCB, all com'g?noms & tube + ]
1 @ New circuit design 1994 1 An excellent circuit which red [ d fr i 20and 100kHz | - ]
1 PY H?gv:\ slt::t::iweggn 1 tt:ltf::‘:\.%rgli;lc(lm‘v:a:) 'acudiblo t;‘aenge. Operating r;thevliko' aradio reEoimhe ciré::izt l_K_IT_Big__ - _212_9_9_,
allows the listner to tune-in b ic freq i i i ing t ts
I driftcancelling I is fescinatng, and it i possible to dentfy arious different types using this poiect. 12V EPROM ERASER
i @ Easy to build i Other uses have been found in industry for vibration monitoring etc. A safe low cost eraser for up to 4 EPROMS at a time
1 Be P KT8 e £21.44  inleasthan 20 it e rsie v 2V supply
1 @ Noground 1 1000V & 500V INSULATION e s, e tmaine suppiies o not ai-
I effect, works 1 TESTER lowed. Safety interlock prevents contact with UV.
in seawater
! : Superb new design. Roguloted JKIT790.ccicumnsrics £28.51
" o gf‘}gf‘figgg& " output, efficient circuit. ll‘)ual- MOSFET 25V 2.6A
: scale meter, compact case. Reads wW PP
i non-ferrous | » up to 200 Megohms. l-':goh perfsrﬁanscol{!esignl-hrs made this one of our
i metals ] Kit includes wound coil, cut-out cAlra“ssic \l;ixs, lewc: Danal ;gﬂvorf ind’i\gato Volttsrang{
.o . . Ci mi
1 @ Efflcnentquanz controlled i 1 case, meter scale, PCB & ALL con‘t?ol fv.o’:: 0?2~’t’?;\'.‘ Ruggodop::v:ov M(;‘g:’E‘T (;utl-
microcontroller pulse generation. i components. put stage. Toroidal mains transformer.
1@ ::uu:’ kit with headphones & all i KIT848............c...... £32.95 KIT769......ccc0ovvvvvnnnen. £56.82
ardware
! 1T 847 e63.95) MOSFET Mkl VARIABLE BENCH INSULATION TESTER
....................... . reliable and neat electronic tester which checks
meme e e == ====2 POWER SU PPLY 0-25V 2-5A. iv:s%i%n.r;sis;::conﬂ i\:im\g and apv&li':gcz’:tclg
DIGITAL LCD THERMOSTAT  Based on our MkI design and 3nd sata 10 operets. Leakage resistance of up 10
A versatile th using a thermistor probe and  Preserving all the features, 100 Megohms can be read easily. A very popular
hav1ir1\ adn le.d. disr[ay. MIN/MAX memories, -10 but now with switching college project.
L e s, o e omay ana lower Pre-regulator for  much KIT444. ..o £22.37
switching temperatures allow close control, or alter- higher efficiency. Panel

natively allow a wide ‘dead band’ to be set which
can result in substantial energy savings when used
with domestic hot water systems. |deal for green-
house ventilation or heating control, aguaria, home
brewing, etc. Mains p« d. 10A SPCO relay out-
put. Punched and printed case.

meters indicate Volts and
Amps. Fully variable down to
zero. Toroidal mains trans-
former. Kit includes punched
and printed case and all

DIGITAL COMBINATION LOCK

Digital lock with 12 key keypad. Entering a
four digit code operates a 550V 16A relay.
A special anti-tamper circuit permits the relay
board to be d r ly. Ideal car i bi-
liser. operates from 12V. Drilled case, brushed

KIT841...coovveeeiiiiiaenn. £29.95 gggi Eﬁ: Leatured !nl April :'(“"‘"“8“2"“"“" VTR
i nt
PORTABLE ULTRASONIC L equipmentr.‘ essential piece IT840........ccooieieennee 19.

PEsT SCARER

A powerful 23kHz uitrasound generator in a com-
pact hand-held case. MOSFET output drives a
special sealed transducer with intense pulses via
a special tuned transformer. Sweeping frequency

KIT845............ £64.95
ULTRASONIC PEsT SCARER

E.E. TREASURE HUNTER
P.I. METAL DETECTOR
MKI

o o) ULILAL, ¥ Keep pets/pests away from newly U Magenta's highly
g::‘::\ty'ipecia'l’seni:\%gr A ?‘own are;s, frui;, vegetable and % g::lealimmlgg d&e .
ower beds, children’s play areas, .
KIT842.......cccoveeeeeene. £22.56 patios etc. This project produces g 9::3;'::;5%3;”“
DIGITAL CAPACITANCE intense pulses of ultrasound ,S MOSFET coil drive.
METER which deter visiting animals. 020 D.C. coupled
. . . . N amplification.
A really professional looking project. Kit is sup- @ KITINCLUDES ALL PEsT Full kit includes ® KITINC
pled v punched and pinted font par, css,— COMPONENTS, PCB & CASE  JIIWIZINGHY  PCB, handie. HEADPHONES
c;ar.aéy of 1%. Larg; clear 5 digit display and high ® EFFICIENT 100V e case g‘ " CIEN
Shosdsperto. s oxbogmners s ey 17~ TRANSDUCER OUTPUT @ UP TO 4 METRES St S DEo
e G e oo a fow oF vy ® COMPLETELY INAUDIBLE _ RANGE
to thousands of pF. TO HUMANS ® LOW CURRENT DRAIN [ J PDOWERFUL COIL
KIT493.....ooovoiieen. £39.95 KITRef.812..ccoiiiviiesiieiiiissicnes £14.81 FIVE
ACOUSTIC PROBE '"COMSTEP’ P.C. COMPUTER STEPPING

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

A very popular project which picks up vibrations by
means of a contact probe and passes them on to a
pair of headphones or an amplifier. Sounds from

MOTOR INTERFACE

An exciting project supplied with two 200 step motors, interface board. and easy
to use P.C. software.

gines, and speech travelling through Allows independe f both _ el ber of
walls can be smplified and heard clearly. Useful pendent control of both motors ~ speed, direction, number of steps, @ 190mm SEARCH COIL
":’km'L . gi and nosey g?gt;:l:’glu;"!:?grir:&ﬁ..ﬁ?nnocu to computer paraliel port. Requires 12V 1A ® NO ‘GROUND EFFECT’
KIT740......cccooiiieenne £19.98 KIT 846 (with 2motors) ....... £67.00 (printertead £6.00) KIT816..covirciincnnnn £45.95

HAMEG HM303 30 MHz

DUAL TRACE OSCILLOSCOPE &
COMPONENT CHECKER

Western Europe's best selling oscilloscope - now improved.
It now festures 30MHz bandwidth, triggering to 100MHz
and 2mV/div sensitivity.
Sharp bright display on 8 x 10cm screen with internal
icule. Special tester built in ~ allows
i diode. and many other
components to be checked at a glance.
As with its predecessor, the QUALITY OF THIS INSTRU-
MENT IS OUTSTANDING. It is supported with a two year
waranty covering parts and labour. if you are buying an
oscilloscope, this is the one. it costs a fraction more than
some others, but it is far far superior. Supplied with test
probes, mains lead. and manual

£392.00 + £68.60 VAT Includes FREE

L(Chegues must bo cleared) Nextzday/dsvscy,

EDUCATIONAL BOOKS & PACKS

ADVENTURES WITH ELECTRONICS

The classic book by Tom Duncan used throughout
schools. Very well illustrated, ideal first book for age 10
on. No soldering. Uses an S.DEC breadboard.

Book &Components £28.95, Book only £7.26

FUN WITH ELECTRONICS

An Usborne book, wonderfully illustrated in colour. Com-
ponent pack allows 6 projects to be built and kept. Sol-
dering is necessary. Age 12 on, or younger with adult
heip. Book & Components £20.88, Book only £2.956

30 SOLDERLESS BREADBOARD PROJECTS
A more advanced book to follow the others. No soldering.
Circuits cover a wide range of interests.

Book & Components £30.69, Book only £2.95

DC MOTOR/GEARBOXES

Ideal for robots, buggies,
and many other mechanical
projects. Min. plastic gearbox
with 1.5.4.5v DC motor. 6
ratios can be set up.

Small type MGS....£4.77

STEPPING MOTORS

For computer control via standard 4 pole unipolar
drivers.

MD38 - miniature 48 steps perrev............... £9.15
MD36% - standard 48 steps per rev............ £12.99

10
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PIC .

YOUR KEY

TO ANOTHER
NEW AGE OF
ELECTRONICS

PICs are being used
more and more because

they allow complicated jobs

to be done with a single chip.
All the work is done by programming: -
One PIC replaces a board full of ICs. N
Saving time, space, power, and MONEY.

DEVELOPMENT
TRAINING SYSTEM

* WITH OPERATING
G AP i
PROGRAMS 9 VAT
+£3.00 p&p
RUNSWITH ANY PC
POWER SUPPLY
(12V at 200mA)
2 £8.99
W :
PC LEADS

HOW DO | START WITH PICs?

STEP 1 - Buy the PIC-DATS

Development & Training System
STEP 2 - Follow May & June '95 EPE
Series — showing how to program

for practical applications
STEP 3 - Start writing and testing
your own programs

PIC

9-wAy £6.00

25-WAY £7.00

PIC PROJECT-LIGHT CONTROLLER
DEVELOPMENT SYSTEM

A real-world application for a PIC microchip. This project can be made to do just
what you chose by writing your own software. It can be programmed to work as
a4-Channel Light Chaser or a simple controller for domestic lighting. Zero volt
crossing signal is provided and there is a 4x3 matrix keypad. (Less case).

Motors and Controllers

A range of kits and components for motion control and computer interfacing. ldeal for Design
and Technical projects, and a whole range of up to the minute "Home Automation’ applications.

Comstep PC Computer

Interface and Driver board
Drives two motors from PC With 2-200

parallel port. Supplied with
comprehensive software. Step Motors

PC Joystick Interface for

Comstep

Software for operating Comstep from a standard
PC Joystick. Allows two Axis control, with
acceleration, speed, and X-Y position control.

DC Motor/Gearboxes
Our Popular and Versatile DC motor/Gearbox
sets. Ideal for Models, Robots, Buggies
etc. 1-5to 4-5V Muilti ratio gearbox
gives wide range of speeds. S
D\~

LARGE TYPE - MGL £6.95 A\

two motors from a single Comstep. Uses standard
Comstep software.

Needs 12Volt 1A supply. Stores co-ordinates.

Kit84e6.................... £67.00 | | Kit852...................... £28.95| | sMALL-MGS-£4.77

Power Booster for Comstep Stand-Alone Stepping motor Stepping Motors

Adds to Comstep and allows . ["With MD24 Driver/Interface s
o ot e Motors A Stand alons interface giving full control in | { MD38...Mini 48 step...£6.65 |

all modes. Pushbutton operation with adjustable
acceleration and speed. Ideal for demo and setting
up. Then connect to computer port for full control.

MD35...5td 48 step...£12.98
MD200...200 step...£16.80

An interface board adding four switched inputs to
the Comstep + All the code to develop your
applications. Files in C, BASIC, FORTRAN &
ASSEMBLER +demo.

Kit851...................... £26.98

A Magenta design, gives Half and Full-Wave drive.
Up to 1Amp and 24Volts. CMOS inputs - Drive
from logic or computer port. Needs power supply.

Kit816....................... £9.82

Kit 850.................... £39.95 Kit843...................... £39.95 | | MD24...Large 200 step...£22.95
PC Communications Protocol Versatile Stepping motor More Information:
for Comstep Interface All listed items come with data and instructions.

For more information, including reprints of the
appropriate magazine articles, send an SAE +
£1.00 per kit - or phone and use
Mastercard/Visa etc.

Mini-Lab & Micro Lab
Electronics Teach-In7

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 - £22.65
Full Micro Lab Kit - £155.95 Built Micro Lab - £189.95
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ADB47IN £6.50 SSM2143P  £378 BAISS £0.10  ACI26 £0.44 BC337
63 O)b AD9%96KN  £7.73 TBAI20S  £090 BAIS9 £0.10  ACI27 £0.50 BC337-25 fﬂ:g gg?u’?: c‘ﬂ'gg
N b':-) Q% ADEL2020AN £5.06 TBA80O £0.70 BYI26 €013 ACI28 €040 BC338  £0.10 BDX33C £047
&0 ) ADM222AH  £355 TBASIOS  £0.68 BYI27 £0.11  ACI87 £0.48 BC338-25 £0.10 BDXS4C £0.50
6\ N & ADM232AAN £355 TBA820M  £0.39 BYI33 £0.10 ACI88 £048 BC348B £0.14 BFI80  £031
o o) o ADM4BSIN  £297 TDAI024  £1.49 OA47 £028  ACYI7 £384 BC357  £025 BFI82  £031
Vv o | ADMES0AN  £513 TDAILT0S  £183 OA% AD149 £167 BC393  £0.73 BFI8S  £03
A \\ > ADM691AN  £648  TDA200 £1.04 0A91 £0.10  ADI6] £092 BC414C  £0.13 BFI%4  £03
&) ) J ADM69SAN  £648 TD £3.11  0A200 0 ADI62 £092 BC441  £040 BFIMB  £0.19
N < ADM £358 TDA2030  £1.18 O, i BC107 £0.16 BC46i  £040 BFI9S  £0.19
O Q & AM £10.94 TDA2050V  £398 Zeners 2.7 10 33 BCI07B £0.17 BC463  £029 BF244  £0.35
O BUFO4GP £8.56 TEASIIS  £3.11 £0.0 £0.14 BC478  £032 BF244B  £035
&. (@) CJQ ,§ CAT4ICE £026 TLOGICP  £035 L3W £0.14  BCIO8A £0.14 BC479  £032 BF2 £035
Q < & CAT4ICE £039 TLO62CP  £0. ridge Rectifiers BCI08C £0.16 BC490  £024 BF2S7  £0.33
¥ 4\ CA £0.37 N £072 WO0OS I.5A 50V £0.19 109 £0.17 BCSl6  £022 BR2S9  £033
o Q CA3059 £1.16 TLO7ICP  £048 W02 1.5A 200V£020 BCI09C £0.18 BCS517  £020 BF337  £0.30
O oS ¥ bg CA 3080E £0.72 £0.50 W04 1.5A 400V £0.22 BCll4 £041 BCS27  £020 BF35S  £0.38
Q 2 CA3130E £098 TLO74CN  £058 WO6 1.5A 600V£022 BCI1S £041 BCS28  £020 BF423  £013
S > Q CA3140E £0.56 1 £033 W08 1.5A 800V£0.27 BClI6 £041 BCS37  £020 BF451  £0.19
0 & do) 4&, CA3189E £122 TLOS2CP  £0.54 WO10 I.SA IkV £024 BC118 £041 BCS46B £008 BF459  £033
Y, & Q- 3 £1.12 £0.63 BR32 JA 200V £036 BCI32 £0.36 BC £008 BF469  £0.36
Q}) c} DG211CJ £1.55 149 BR34 3A 400V £040 BC134 £036 BCS47TB €009 BFX29  £0.29
=] DG212C) £155 TL770SACP £1.62 BR36 3A 600V £0.50 BC13s £0.36 BCS47C 009 BFXB4  £0.31
. DG411D) £311 TLC271 £0.54 BRG62 6A 200V £0.70 BC140 £025 BCS48C £0.08 BFX85  £0.32
4000 Series 74HC Series 74 547 g02s  DG412D) £419 TLC272 £0.88 BRG6S 6A 800V £0.74 BCl4] £027 BCS49C £0.10 BFYS0  £0.29
€017 74HCO0 fols J4LS47 072  EL2020CN  £499 PO £560 1004 10A 400V £1.39 BCl42 £0.31 BCS £0.10 BFYS]  £025
40040001 L047 TAHCO0 L0M6 JiLSsi  f024 0, £5.67 UA2240CN  £230 2502 25A 200V £1.68 BC143 £034 BCSS6A £008 BFYS2  £0.28
o0l 1020 TahcO L0210 Jas73  fo4p  ICL7I06 €280 ULN2003  £052 2 5A 600V £1.75 BC149 £021 BCS57B £0.08 BS107  £021
L047 TancOs L0201 Jas7a fo25  ICLI6IIDCPA £106 A £048 Thyristors BC154 £036 BCSS7C  £0.08 BSIT0  £021
mm7 040 TaHcOL 021 als7s 010 ICL7e2l £170 ULN2608  £120 POID2AA  £030  BCI57 £0.12 BCS58C £008 BSW66  £1.35
08 THOR g2l Earel e £525 ULN2803  £0. C106D £036  BCI59 £0.12 BCS59C £008 BUI26  £132
4008 £03) JanClo f046  jiiss3 fo31  ICM7sss £0.36 ZN409CE  £1.89 TICIl6D £0.66  BCI&0 £028 BCS60A £009 BU205S  £1.41
40‘00910 L0193 TaHCll 2020 JiSss o33 ICMTss6 £098 ZN414Z £1.16 TIC126D £0.77  BCI70 £0.16 BCS60B £0.09 BU208A £124
10 033 JHCIe L0211 Jisss €020 LSSV £263 ZN416E £199 Tri BC170B £0.16 BC637  £021 BU326A £1.40
o 01 NSy 0% Jalsw  f04a L272M £1.89 ZNIOME  £3.11 ZO10SDA  £042  BC171 £0.11 BC638  £021 BUSO0  £1.54
2ot (016 TabcaT L0M6 JaSer 035 337 £637 EPROM’s £065  BC171B £0.16 BC639  £021 BUSOSA £1.42
013 028 TaHC D1 Jases fo4 37 £6.99 f4.46 TIC226D £0.73 C172 £0.13 BC640  £02] BUSOSD £1.44
o1 £030 mahc 021 JiS107 fo23  LEMIN £086 2732 f484 BTAOS-600B £099  BCI72B £0.13 BCY70 £021 BUS26  £1.74
015 L024 TaHCIz 1023 JaSi0 £051  LEBSIN £043  2764-25 £420 TIC236 £096  BC177 £0.18 BCY71  £020 BUi £1.06
ot £030 TaHCTY 021 JaSi2 g0 LB £042 27C6425 £ f)’é‘g‘cj Si. Switch  BCI78 £0.18 BCY72  £020 BUTIIA_ £1.30
o 031 Jahcrd L023 JAS13 fo31  LF3%S 084 27C010 £574 DB).. 2V £0. BC179 £0.18 BDI24P £686 BUTIIAF £1.30
4018 foa1 TNCTS £02Z JaLsiia foa1  LMI0LA £025 2712820  £4.08 1_R 9 €130 BCI79A £0.17 BDI3S  £02] BUXB4  £0.78
1020 €031 74HCBS £024 748122 £031 LM308N £0.42 27Cl2§,-20 £4.08 Zer%llulslors BC182 £0.11 BDI136 £0.21 RF540 £1.60
Q31 Tk 02 aisizy go31  LM3LINS £032 2725620 £4.85 2N|73 50»31 BCI182A £0.11 BDI37  £023 IRF7 £1.80
002 O Hese o3 SIS f027 LM318 £1.28 27C256-20  £3.68 zms& 026 BCI82B £0.12 BDI38  £022 MJ2501 £1.60
oo 032 TahCIO7 040 JiSi%6 025 ngN-u £096 27Cs12 842 N8B 28'%3 BCI82L £0.08 BDI39  £0.26 £1.80
o 16 TaHCIZ L033 JiSi f02 M3 £030 RAM ZNIZISA - BCIB2LB  £008 BDI40  £025 MI110iS £}
40 TSI 7305133 f036  LM335Z £152  4164-15 £1.78 N1 25 BCI83 £008 BDISOC £082 MI11016 £2.11
403 M0l TAHCI20 L040 JalSi36 fo1g  MIION £0.24 6|l6-|8 £133 2N2 2A  £0.18  BCISIL £008 BDI6S  £042 MIE340 £0.40
s O Ny O Jaisi13s fo4p MM £0.31 “24-&1 f3l6 2Niede  L086  BCIBILB  £008 BDIE  £0.35 E350  £0.48
oot L0726 TaHCI33 2027 jaSi3 fogs  LMISSN £027 4125610 £280 2NZI4A 184 £008 BDI87  £039 MPSADS £0.14
o0 22 TANCIE I Jaisias fose MM £257 6225610 £5.35 2N2908 £028  BCIML £0.08 BD20I  £0.40 MPSA06 £0.12
1040 TaHCI L03  JAS147 fle LM3BON.4  f112 SII000-8  £8.54 ZNISOT .2 BC186 £0.33 BD202  £040 MPSAI3 £0.12
r 17 THCI3 1033 qatSies go70  LMISIN £2.64 514256 fos8 2N2%07 £020  BC204C £0.72 BD203  £0.40 MPSA42 £0.17
o £0.70 MHCIS3 027 0SS 029 LM38: £230 A/D Converters NI £0.16  BC206B £0.72 BD204  £040 MRF47S £7.28
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4043 £028 74HCI63 £0.27 74LS158 £0.21 AD7226KN £25.69 2N3703 3 D2 It A O R s
028 PPCICY S0 Lais £04s LMIABCN.g 031 ADIZICKN £2 7 .10 1 £0.08 BD243B £050 TIP42C  £0.52
B TaNCiol 03 JaCsiel £0.32 £3.38 . N3 £0.10  BC213B £0.08 BD244A £0.53  TIP47 £0.48
Pt ey T f0as L[Mi4ass £0.37 :B;gg?fﬁgg-% iﬁg;gg £0.10  BC2I3LC  £0.08 BD244C £0.53 TIP48 £0.62
4048 J4HCI74 027 T4Lsle3 g3  LMIS £322 ADTR2BKN £2033 IN3TII to.lg E00BHIBD2SEL L L1:18 03
4049 0722 74HCI7S £027 TLSIed £024 LMISUINE L3290 LooflN flaod N3 £='S| B2l D24 L | IR 20 (025
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4051 £043 74HCI95 £0. 7418170 £0.30 R 'S491P ! 2N3819 £03 pezin £0i09 (B D281 BatO.G1N IR e
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ik O TN L0 J4lS17a (024 LM39I4 270 ZNADE L34 ORISR 0.6 BC23BC £0.09 BD40O  £0.79 TIPI3 £0.46
e O T O JaSi7s f024  LM3IS £70 ZNACE L. Rie - BC239C £0.10 BD441  £041 TIPI37  £0.56
V023 (036 TaHC23 D048 JiiSio0 f0e0  LMI3600 f1.82  ZNAZTE tg-;g 3008 58-10 BC250A £0.1S BD442  £037 TIPI42  £1.08
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THE FEELGOOD FACTOR

The ‘‘feelgood factor” seems to be the latest in-phrase; we presently see
it everywhere. It is what politics is based on at present, or so we are led
to believe. However, politics has never been a part of EPE and I don’t in-
tend to introduce it now. So don’t ““switch over”, this is not a Party Political
Broadcast on behalf of the Technology Party. In fact, it is just the opposite.

Here on EPE we like straight talking; we like to be able to understand what
people are telling us so, when we get a Press Release that waffles on about
cutting edge technology and being at the forefront of an international integra-
tion path for companies, we simply put it down to the ‘“feel-to-good, waffle-
too-much-factor”. Perhaps someone in PR thinks they have to write volumes
to justify their fee. Or maybe they speak like that all the time!

For your further edification (I'm getting the habit — sorry) the same Press
Release mentioned a ‘“breathtaking 100MHz 4-wire LAN” — phew — and
“opening evenings where new technology will be converted into simplified
information” — now that trick might take my breath away!

DR. FEELGOOD

In my job I regularly get the “feelgood factor”, it comes from appreciative
readers’ letters, or from PR companies who like to butter you up. The Press
Release addressed to Dr. M. Kenward, which came in this morning, did the
trick for me. I’ve just got to decide what I would like to be a doctor of —
phlegmatism perhaps (I’ll let you work it out!).

I know we are all capable of using three or eight words when one will do, but
we do try to make EPE understandable! I suppose I have just shot myself in
the foot — after all, none of this is essential, so I’ll stop now before I put my
cutting edge end-of-leg appendage further into my integrated higher frontal
orifice.

By the way the rest of this issue is far better than this rubbish — try reading it!
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READERS’' ENQUIRIES

We are unable to offer any advice on the use,
purchase, repair or modification of commercial
equipment or the incorporation or modifica-
tion 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 olid. Letters requir-
ing a personal reply must be accompanied by
a stamped self-addressed envelope or a
self-addressed envelope and international
reply coupons. Due to the cost we cannot
reply to queries by Fax.

All reasonable precautions are taken to en-
sure 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.

We advise readers to check that all parts are
still available before commencing any project
in a back-dated issue.

We regret that we cannot provide data,
or answer queries, on projects that are
more than five years old.

ADVERTISEMENTS
Although the proprietors and staff of
EVERYDAY PRACTICAL ELECTRONICS take
reasonable precautions to protect the interests
of readers by ensuring as far as practicable that
advertisements are bona fide, the magazine
and its Publishers cannot give any undertak-
ings in respect of statements or claims made by
advertisers, whether these advertisements are
printed as part of the magazine, or in inserts.
The Publishers regret that under no cir-
cumstances will the magazine accept liability
for non-receipt of goods ordered, or for late
delivery, or for faults in manufacture. Legal
remedies are available in respect of some of
these circumstances, and readers who have
complaints should first address them to the
advertiser.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

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

PAUL STENNING

2 S

il

Allows two PCs to be
permanently connected to the
same printer, automatically
polling which one should be
allowed multiplexed access.

ANY households are now likely to
M have more than one PC-com-

patible computer. Ideally, it would
be useful for each to have its own printer,
though budgets might not stretch to this. In
many cases, though, it may be rare for both
computers needing access to the printer at
the same time.

Since plugging and unplugging a printer
between computers is tedious, a switch or
a multiplexed printer sharing unit can
provide a better solution.

A switch would work fine, of coutse, but
it is not ideal as it requires manual inter-
vention — and inevitably there is the ten-
dency to forget to operate it. The Printer
Sharer described here does not need to be
remembered!

WHATIT DOES

The Printer Sharer allows two PCs to
share one parallel (Centronics) printer
without manual intervention. Users simply
print from their software applications as
usual, and the Printer Sharer lets the data
through on a first-come first-served basis.
The computer that comes second
receives a ‘“busy” signal
until the first
computer has
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finished. Most software, including Win-
dows Print Manager, will happily wait for
the printer to become available.

Unlike some commercial printer sharers,
this one allows one of the computers to be
turned off, yet still allowing the other to
use the printer. The unit is designed to
overcome the shortcomings of some com-
mercial printer sharers tried by the author.

The timeout period is individually ad-
justable for each computer to allow for
programs which print slowly and send data
infrequently in bursts. Adjustment is by
two internal presets and ranges from ten
seconds to one minute, approximately.
Two light emitting diodes indicate which
computer has control - these can probably
be ignored once the timeout delays have
been set-up.

If one computer is off, the other com-
puter can still access the printer. It is even
possible to switch one computer on and off
while the other is driving the printer, with-
out affecting the printing.

Some printers, are “energy star com-
pliant”. In practice, this means that if the
computer to which one is connected is
switched off, the printer goes into standby
mode. The Printer Sharer allows this fea-
ture to operate only when both computers
are switched off.

In most cases, this unit can be powered
directly by the printer it is controlling —
using the + 5V which is normally available
on pin 18 of the Centronics connector. A
few printers omit this, so a separate power
supply will be needed for use with these
printers.

A voltage regulator is included on the
printed circuit board so the unit can be
powered by nothing more fancy than a
mains adaptor (battery eliminator) deliver-
ingaround 9V d.c.

The Printer Sharer is designed for paral-
lel printers only, and will not work with
serial (RS232) printers. Also, it has only
been tested with IBM PC-compatible com-
puters. Although the Centronics Parallel
Interface is supposed to be a standard, it
cannot be stated for certain that this unit
will work with other types of computer.

PARALLEL
INTERFACE

Definitive information on the Centronics
parallel interface is not easy to come by.
The author has examined the manuals for
several different printers, and found that
various manufacturers interpret the stan-
dard in slightly different ways. However, by
gleaning information from the manuals, it
was possible to established a reasonable
understanding of how the Centronics inter-
face works, and its possible variations.

Every pin in the interface has its function
detailed in Table 1. The first column gives
the pin number on the 36-way Centronics
connector (printer end) while the second
column shows the matching pin number
on the 25-way D-plug at the PC end.
The asterisks show those functions which
vary between different printers. The third
column shows the signal name, and the
fourth column gives the signal direction
from the printer’s point of view.

The following description of the operation
of the interface is based on information in
the Star SG10 printer manual:

Pin 1 (STROBE). Carries the STROBE

pulse signal from the computer to the
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Table 1. Centronics Parallel Interface

Printer Computer Signal

Direction

Pin Pin Name (Printer) Function
1 1 STROBE IN Data Ready (0-5uS Pulse)
2 2 DATA1 IN Data Line
3 3 DATA2 IN Data Line
4 4 DATA3 IN Data Line
5 5 DATA4 IN Data Line
6 6 DATAS5 IN Data Line
7 7 DATA6 IN Data Line
8 8 DATA7 IN Data Line
9 9 DATAS8 IN Data Line
10 10 ACK ouT Data Received (9uS Pulse)
1 1" BUSY ouT Unable to Receive
12 12 PAPER OUT ouT Paper Empty
13 13 SELECT ouT Printer On-Line
14* 14 AUTO FEED IN Extra Line Feed at End
15 Unused
16 GND Ground
17° CHASSIS GND Earth
18° +5VD.C. ouT External 5V Supply
19-30 18-26 GND Ground
31 16 RESET IN Resets Printer
32 15 ERROR ouT Printer Error
33 GND Ground
34 Unused
35° Unknown ouT
36° 17 SELECTIN IN Turns Printer On-Line

Signals marked “*** are not consistant on all equipment.

printer, this is normally held high by the
computer. When the computer has data
ready for the printer it sets this signal low
for at least 0-5uS. When the printer sees
this pulse on the strobe pin, it reads the
data that the computer supplies on pins 2
through to 9 (DATA1 to DATASB).

The computer must maintain this data
for a period beginning at least 0-5uS before
the strobe pulse starts, and finishing at least
0.5uS after the strobe pulse ends. When the
printer has successfully received the byte of
data it sets pin 10 ( ) low for about
9uS.

Pin 2 to Pin 9 (DATA). See above.
Pin 10 (ACK). See above.

Pin 11 (BUSY). Reports when the printer
is unable to receive data. This signal will be
high during data transfer, while the printer
is actually printing rather than receiving,
when the printer is off-line, and when an
error condition exists.

Pin 12 (PAPER OUT). Reports when the
printer is out of paper.

Pin 13 (SELECT). Indicates when the
printer is on-line.

Pin 14 (AUTO FEED). This function is
not supported on most printers. When
this line is low, the printer does an extra
line feed at the end of the data. Since
the PC always holds this line high, its
function is ignored on the Printer
Sharer and the line is held high via a
resistor.

Pins 16 and 17. Ground.
Pin 18 (Power supply output). Normally

connected to the +5V supply inside the
printer — the Epson Stylus 400 is the only
exception found, the pin being uncon-
nected. The line is normally used to power
the Printer Sharer, providing it can deliver
about 100mA.

Pins 19 to 30. Ground.

Pin 31 (RESET). Can be used to reset
the printer. The ‘“energy star compliant”
printers monitor this pin for its automatic
shut-off function — the printer goes into
standby mode if the voltage on the pin falls
below about 1V for longer than about half
a second.

Pin 32 (ERROR). Used to report an er-
ror condition in the printer.

Pin 33. Ground.

Pin 35. One of life’s mysteries! Most
printer manuals describe it as unused, but
one described it as an output and said it
was pulled high via a 1k resistor. It is not
connected through to the PC so it has been
ignored!

Pin 36 (SELECT IN). Unused on most
printers. Only one printer has been found
that uses it — the InfoRunner Riteman II,
which does not print the data it receives
when the line is high! This seemed utterly
pointless and so this pin on the Printer
Sharer has been held low.

In some cases, the various output lines
from the printer are open-collector, so pull-
up resistors are included within the Printer
Sharer (R11 to R13, R29 to R32).

Ros, ,-m?‘f
< < HE- ;
FROM ICS{ 5 5 | gr— e
(FIGA) e STROBE O- 'n’ . O O-f= =
i g¥ A
D10 - o of=
D20 el 12 —
DAO- ."‘ A'-oc.'..,ﬁ_-'-‘-i_
rRomicucz | puo =, g2
(Fa3) s 8 i1 D KT
- 7 51 DR £ - &
L i" Rl DR 5T 26
“Ea 9 17 oot 2
TOIC3 KO 0 . s S
‘_L-ausvc 11 28 =2 = R
'&'gg_mc 1z =] I% » v
TOIC3 . I e ) 26 a1 4 1%
g SELECT O~ - —‘-;-0 — - RESET
‘3‘: . .-o k-3 5
-1 DS x|
_16 sl 34 Me
. 3. B ACH
TP1 TP2 B BT e = pm
+5V0 e 2 RO ] =1 :
ci-‘ S 3 s ——
T
O —4 .

Everyday Practical Electronics, January 1996

Fig. 1. Printer socket connections on the Printer Sharer.
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DPERA TlaN the data lines from the computers to the

Having compiled the Centronics infor-
mation, the next stage was to decide which
signals to and from the printer are
connected directly to both computers
regardless of which computer is active, and
which have to be switched. The printer’s
connection socket details (as outlined) are
shown in Fig. 1.

Signal lines notated ERROR and
PAPER-OUT are required to be connected
from the printer to both computers since
they are relevant all the time (see Fig. 3).

Signal lines ACK (acknowledge), BUSY
and SELECT, are connected to IC3a and
IC3b (see Fig. 2), each being one half of a
dual 4-bit tri-state buffer. When thé Output
Enable (OE) pin is low, data on the D in-
puts is passed through to the Q outputs.
With OE high the outputs are set into tri-
state (high impedance) mode.

When the Printer Sharer is idle (neither
computer wanting to print), the control
lines to IC3, DISI and DIS2 (Disable), are
both low thereby allowing the three signals
from the printer to reach both computers.
When a computer is printing, the DIS line
relating to the other computer goes high.
The pull-up resistors R14 to R19 hold high
the output lines from IC3a and IC3b when
either of the devices is in tri-state mode.

For example, when Computer 1 starts
sending data, the signals are switched off
from Computer 2 by IC3b. Consequently,
ACKZ is held high (via R15) because this is
its normal state, SELECT?2 is held high (via
R18) to tell the computer that the printer is
on-line, and BUSY?2 is also held high (via
R14) to tell the computer that the printer is
currently busy.

These levels mimic the signals sent when
the printer is actually printing a line of text,
rather than receiving data. In this state,
the computer will not send data — most
programs will simply wait for the printer,
which is exactly what is wanted here. ,

As seen in Fig. 3, all five above-men-
tioned signals are coupled to the computers
via open-collector buffers, IC4 and ICS,
which have pull-up resistors (R1 to R10)
on their outputs. This prevents conflict if
the computer they are driving is switched
off. Unfortunately, the 7407 (hex non-in-
verting open-collector buffer) is only avail-
able in standard TTL, there are no LS or
HCT versions.
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rinter. In the idle state, the control lines
and EN2 hold high the OE (output
enable) pins of both chips, whose outputs
(QO0 to Q7) are thus disabled (high im-

pedance).

In this situation, the printer data lines
(D1 to D8) to which the outputs of IC1 and
IC2 are connected, will be high due to
pull-up resistors within the printer. When a
computer is sending data, the appropriate
enable line (ENT or ) goes low, cou-
pling the relevant data lines to the printer.

The chips used for IC1 and IC2 are simi-
lar in function to IC3, except that the gates
are controlled as one bank of eight instead
of two banks of four. The pinouts are also
in a more convenient order, with all the in-
puts down one side and the outputs down
the other.

RETRIGGERING

In Fig. 4, IC7a and IC7b are two halves
of a dual retriggerable monostable, type
74LS123. With a retriggerable monostable,
the timing period will begin again if the
device is retriggered during the timing
period. Thus the monostable will time out a
fixed period after the last trigger pulse
received. With a non-retriggerable monos-
table (such as the type 74LS21), additional
trigger pulses during that period will have
no effect.

During the idle state, the Q outputs of
IC7a and IC7b will be low and the Q
outputs high. These provide the disable
(DIS) signals to IC3 and the enable (EN)
signals to IC1 and IC2. Each monostable
is triggered by the falling edge of one
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Fig. 3. Routing of data and control signals between the Printer Sharer and the
computers. This section is repeated for the second computer.
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strobe (STROBE! or STROBE2) signal,
and retriggered on each subsequent strobe
signal. The Q line from each monostable is
connected to the clear (CLR) input of the
other monostable, so when one is triggered
the other is disabled.

The strobe signals are coupled to the
monostables via capacitors C6 and C7,
with resistors R36 and R37 tying the
inputs high so that they will not be heid
in an indeterminate state when a com-
puter is switched off. Preset potentiometers
VR1 and VR2 set the monostable timeout
periods. Diodes D3 and D4 give a dis-
charge path for C4 and CS when the power
is switched off. The Q outputs from the
monostables drive l.e.d.s D5 and D6 via
transistors TR1 and TR2.

Strobe signals from the two computers
are coupled to the strobe input (STR )
of the printer by an OR/AND selector

circuit. The AND gate is formed by the
remaining two open-collector drivers 1C4f
and IC5f in conjunction with resistor R22.
When ENT is low STROBEI is coupled
through, and when EN2 is low §TR6%E2
is coupled through.

The two R-C timing circuits (D1, R20,
C3 and D2, R21, C2) between sections of
IC6 are intended to slightly delay the start
of the first strobe pulse to aliow the data
to settle. These may not be necessary;
arbitrary values were fitted in the first
prototype, which worked, so were left well
alone!

The RESET signals from the two com-
puters (see Fig. 3) are coupled to the
printer by a simple diode OR gate (D7, D8
and R33), followed by an emitter foillower
buffer stage, TR3, as shown in Fig. 1. A
proper logic gate was not used because the
low level caused by an output from a
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switched-off computer is not at a low
enough impedance to give a definite logic 0.
When both computers are off, the printer’s
reset pin will be held low, switching the
printer into standby mode if it is Energy
Star Compliant.

POWER SUPPLY

In the majority of cases, the Printer Sharer
can be powered at 5V by the printer, in
which case track points TP1 and TP2 in Fig.
1 must be linked, and the voltage regulator
IC8 in Fig. 5 omitted. If the printer does
not have a + 5V output, this link should
be omitted, and the circuit powered by a
separate supply input via socket SK4 and
regulated down to + 5V by IC8.

The power input to SK4 should be
between 7-5V and 10V d.c. at about 150mA
maximum. This does not need to be regu-
lated, so a simple mains adaptor is ade-
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quate. The d.c. input is nor protected
against reverse polarity.

Note that printer socket, SK3 in Fig. 1, is
a 40-way IDC connector on the printed
circuit board. It is connected to a 36-way
Centronics plug with an IDC ribbon cable.
The inside numbers nearest to SK3 (as
shown in Fig. 1) relate to the 40-way IDC

connector, and the outside numbers to the
36-way Centronics plug.

CONSTRUCTION

All components, except L.e.d.s DS and
D6, are mounted on a single-sided p.c.b.
This board is available from the EPE PCB
Service, code number 973.

The p.c.b. component layout and track
details are shown in Fig. 6. It is a fairly
tightly packed board and has many closely
spaced tracks, so take due care when
assembling it. Thoroughly check the as-
sembled board with a magnifying glass
when completed.

There are a lot of wire links. These
should be fitted first since many of them
pass underneath other components. Thin
tinned copper wire (about 28s.w.g.) is ideal.
With thicker wire it may be more difficult
to avoid short circuits unless it is sleeved.

The remaining components may now be
fitted, in any convenient order. Sockets
should be used for all i.c.s, except regulator
IC8. None of the chips are CMOS devices
but it is still best to treat them carefully. On
the prototype, le.d.s D5 and D6 were
mounted on the case, with their connecting
wires soldered to terminal pins on the
board.

wire; solder, etc

Approx cost
guidance only

Resistors See

R1toR19, B
R22, R29 SHOP
toR37  4k7 (29 off)

R20, R21, :,rA.LK
R27,R28 470Q (4 off) " 29

R23,R24 220k (2 off)

R25,R26 22k (2 off)

all 0.25W 5% carbon film, or better

Potentiometers
VR1,VR2 1M preset, horiz. (2 off)
Capacitors
C1 47uradial elect. 16V
C2,C3 100p min. ceramic, 0-2in
pitch (2 off)
C4,C5 100u radial elect. 16V
(2 off)
C6,C7 470p min. ceramic, 0-2in
pitch (2 off)
C8,C9 100n min. ceramic, 0-2in

Semiconductors

D1to D4
D7 to D10 1N4148 signal diode

(8 off)

DS, D6 red l.e.d. plus mounting
clip, 5mm (2 off)

TR1,TR2 BC548 npn transistor
(2 off)

TR3 BC558 pnp transistor

IC1,1C2 74LS541 8-bit tri-state
buffer (2 off)

IC3 74LS244 dual 4-bit
tri-state buffer

1C4, 1C5S 7407 hex open-collector
buffer (2 off)

1C6 74LS32 quad OR gate

IC7 74L.8123 dual retrigger-
able monostable

IC8 7805 + 5V regulator

Miscellaneous

SK1, SK2 36-way Centronics
socket, right angled,
p.c.b. mounting (2 off)

SK3 40-way IDC box header

printed circuit board, available from the
EPE PCB Service, code 973; 40-way
IDC ribbon cable socket; 40-way IDC
ribbon cable (one metre); 36-way IDC
Centronics plug; box type MB3 (117mm
x 97mm x 44inm); M3 x 20mm coun-
tersunk bolt (4 off); M3 nut (8 off);
28s.w.g. tinned copper wire; connecting

pitch (2 off)

(see text)
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Fig. 6. P.C.B. layout and full size track master for the Printer Sharer.
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Sockets SK1 and SK2 should be fitted
facing towards the edge of the p.c.b. When
fitting SK 3, be sure to get the *“V” indicator
which marks pin 1 in the position shown.
If in doubt, the large polarizing gap goes
towards the centre of the p.c.b. -

It is now necessary to establish whether
the printer has a +5V output on pin
18 of its Centronics connector. If the
printer manual is available, check the sec-
tion towards the back that gives the inter-
face connections. Otherwise you will have
to get the test meter out!

If there is a +5V output, link track
points TP1 to TP2, and omit C8, IC8 and
SK4. If not, fit the above components and
omit the link. Terminal pins should be
fitted for SK4.

Regulator IC8 will not need a heatsink
if an unregulated source supply has to be
used and is below about 10V. If it is greater
that + 10V a suitable heatsink should used,
fitting it rigidly.

RIBBON CABLE

Connection from the p.c.b. to the printer
is via a length of 40-way IDC ribbon cable,
no more than about one metre long. Fit
the 40-way 1DC socket to one end of the
cable. The red stripe on the cable indicates
pin 1 and should go to the *“V” mark on
the connector. Position the cable so that it
emerges on the side of the connector with
the polarizing bump. The strain relief clip
should now be fitted, which reverses the
cable direction.

Now separate wires 37. 38, 39 and 40 -
these are the four furthest from the red wire.
Cut off these four wires close to the 40-way
IDC socket. Fit the 36-way Centronics plug
to the other end of the cable, again with the
red wire towards pin 1.

Ribbon cable is best cut with a sharp
pair of scissors. Try to cut it square. It
will probably be necessary to trim both

Fig. 7. Printer Sharer case drilling details.

ends to avoid stray strands causing short
circuits. The connectors can be carefully
pressed together using a WorkMate or vice.
If using a metal vice, also use a couple of
pieces of wood to protect the connector.
Make sure the connector is squeezed evenly
and the cable is square.

THE CASE

The p.c.b. is specifically designed to fit an
MBS3 type plastic case (see Shop Talk). Cut-
ting and drilling details for the case and lid
are shown in Fig. 7.

The board is bolted to the lid with the
tracks towards the lid. A single M3 nut
gives the correct spacing for the board, so
that connectors SK1 and SK2 just clear the
lip at the edge. Once the board is in place, a
second nut on each bolt holds it and the
connectors firmly in place.

The two 6-5mm holes in one end of the
case are for the le.d.s. The 4mm hole in
the other end is for the power cable to the
mains adaptor. If the printer has a +5V
output, this hole is not needed.

If a socket to match the plug on the
mains adaptor is needed, it may be neces-
sary to mount it lower down to clear the
pc.b. In the test unit, a cable emerging
from the 4mm hole is connected to the
mains adaptor by an in-line phono plug
and socket.

The rectangular cut-outs shown should
be carefully marked out with a steel rule,
square and scriber. Drill a line of small
holes along the bottom edge (inside the
line), then cut down both sides with a
junior hacksaw. It should now be possible
to carefully break out the unwanted section
and file the edges down to the lines.

Some of the p.c.b. mounting guides at
the end of the case where the ribbon cable
enters may have to be removed.

The l.e.d.s are fitted in standard clips and
connected to the board with thin insulated
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wire. In each instance, the anode (a) of the
l.e.d. goes to the pin closest to the corner of
the p.c.b. Wire the lLe.d.s so that they are
nearest the socket to which they relate.

An external power supply, if used, con-
nects to socket SK4, with the positive
closest to the corner of the board.

FIRST TESTING

If an external power supply is used, such
as a 9V battery eliminator, check this out
first. Do not connect the unit to the
printer or computers at this stage. With the
power supply connected and switched on,
measure the voltage between pins 1 and 2
of SK4 (the power input). Ideally, it should
be between 7-5V and 10V.

If the voltage is a little on the low side,
this may be due to excessive ripple on
the output from the power supply. The
cheaper plug-in power supplies often have
a low value smoothing capacitor, typi-
cally 470pF, which causes significant ripple
when the output is loaded.

If an a.c. voltmeter reading shows the
ripple to be over about 0-05V (0-15V pk-
pk), connect a 1000uF or 2200pF capacitor
of appropriate voltage rating across SK4.

Set presets VR1 and VR2 fully anti-
clockwise. Connect the unit to the com-
puters and printer, and switch everything
on (printer first). Watch the computer
screens as they boot up, if any error
messages appear switch off immediately.
Now check the voltage on the power pins
of one of the logic chips, e.g. between pins 7
and 14 of 1C6. The reading should be 5V,
+0-25V.

Check that the printer has some paper
loaded and is switched on-line. On one
computer, type “COPY- C\CONFIG.
SYS LPT1”. It is easier to stick to using
DOS commands to generate simple print
jobs for now, rather than loading up
applications.
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The CONFIG.SYS file should be
printed, and the appropriate l.e.d. on the
Printer Sharer should light and remain on
for about ten seconds after the C\ >
DOS prompt reappears. Try this from the
other computer too.

Now try switching one computer off
and printing from the other. This too
should work OK. It also should be
possible to switch one computer off and
on while the other is driving the printer,
without affecting the printing. If the
printer is Energy Star Compliant, switch
both computers off ~ the printer should
enter standby mode as usual.

FINAL TESTING

If both keyboards can be reached at the
same time (or borrow an assistant!),
try starting both print jobs at the
same time by hitting both Enter keys
simultaneously. One computer will in-
evitably get the printer first, and the other
will have to wait. Both files should be
printed correctly, and neither computer
should give an error message. There
should be a delay of about ten seconds
after the first printout finishes. The l.e.d.s
on the Printer Sharer show the state of
progress.

The only job remaining is to set up
the timeout delay. In many cases the ten
seconds obtained with both presets fully
anti-clockwise will be fine. However, with
a slow computer or a slow application,
it may be necessary to extend the delay
to prevent the other computer getting in
partway through a print job.

On the slower computer, load up the
application that prints the slowest and
start a large print job. If Windows is
being used, try printing in the back-
ground while carrying out some disk-
intensive activity, such as loading another
application or sorting a large database.

Watch the appropriate l.e.d. on the
Printer Sharer. If it goes off during
the print job, increase the delay for
that printer by turning the appropriate
preset gradually clockwise until the l.e.d.
remains on. Once the correct setting has
been found, turn it up a fraction more
(just to be sure). Now either set the other
preset to the same position, or carry out
the same test on the other computer.

INUSE

There really is not much to using the
Printer Sharer - fit it and forget it! Since in
normal use it is probably unnecessary to
see the L.e.d.s.

Hopefully, the Printer Sharer should give
years of reliable service, and make your life
that little bit easier! Now all we need
is some method of changing the paper
automatically. . . O

dnd TALK |

with David Barrington

Printer Sharer

The Centronics plug and socket and other
“computer link” connectors called for in the
Printer Sharer project should be available
from most of our component supplier adver-
tisers. Likewise, they should also carry all the
semiconductor devices and multi-way rib-
bon cable. Note the red stripe on the cable
should go to pin one of the 40-way IDC
socket.

A voltage regulator is included on the
p.c.b., so if you opt for a separate supply then
nothing more fancy than a cheap mains-plug
type “battery eliminator” adaptor delivering
around 9V d.c. should be OK here. Low
voltage unregulated power supplies are fre-
quently offered at “bargain prices” by both
Greenweld and Bull Electrical.

The Sharer printed circuit board copper
foil tracking is fairly complex and a ready-
made p.c.b. is available from the £PF PCB
Service, code 973 (see page 83).

Audio Signat Generator

Although the standard 7805 5V voltage
regulator will operate in the Audio Signal
Generator circuit, it is best if the LP2950CZ
low current regulator is used. This device will
work quite happily with as little as 100mV
differential, allowing the battery to fall below
6V before replacement becomes necessary.
If local suppliers are unable to supply the
reguiator, it is currently listed by Maplin,
code AV35Q.

Looking through the components
catalogues, it seems that most advertisers go
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for the 18-turn ceremet presets. There
appears to be no reason why an 18 to 20 turn
preset will not work in this circuit.

The printed circuit board is available from
the £PE PCB Service, code 969. :

Mains Signalling Unit

It is most important that the capacitor
designated C1 in both the Transmitter and
Receiver circuits for the Mains Signalling
Unit be able to withstand the application
of continuous 230V a.c. mains. The
capacitors on the p.c.b.s are “high voltage
interference suppression (IS)” types from
Maplin, code JR34M. The transient sup-
pressors also came from the same source,
code HW13P.

Toko coils are a “speciality’” of Circkit
and they list the tank coil as code
707VXR042YUK. It is also listed as code
FT55K (A042YUK) by Maplin.

The Receiver and Transmitter p.c.b.s are
available as a pair from the £PE PCB Service,
codes 970/971.

Automatic Camera Panning
System (Teach-in '96)

Choosing a suitable motor and gearbox is
the only problem confronting constructors
of the Automatic Camera Panning System,
this month’s 7each-/n ‘96 project. The ideal
motor and gearbox is an RS type available
through Electromail (W 07536 204555),
codes: 12V motor 718-975 and gearbox
(1250:1) 336-270. This will set you back
about £60.

If the budget will not allow the use of
the expensive motor and gearbox described
above, much cheaper alternatives exist such
as those supplied by Magenta Electronics
('® 071283 565435). This type of system
may be noisy, but at a cost of about £5
complete does represent good value! Motors
of this type are generally rated at around
4.5V. If such a motor is employed, the circuit
should be operated from a supply of 6V.

Security cameras are now available in all
shapes and sizes, and at very reasonable
prices. Maplin supply camera modules that
may be fitted inside a standard case which in
turn could be fixed to the gearbox shaft. Also
available are computer video cameras. If you
really want to be professional, you could
investigate the range being advertised by
Direct CCTV Ltd.

EPE Met Office

Sourcing for all the various sensors used
in the £PE Met Office was fully covered in
last month’s Shoptalk. This month it's only
the windspeed sensor spiral and software
requirements that need covering.

A transparent version of the spiral comes
free with the combined Sensor/Rainfall/
Vane p.c.b.s (code 963/965), see page 83.
The Interface board is also available,
code 964.

The “working example” software is avail-
able as a disk (together with printout) for the
sum of £2.50 from our Editorial Offices.

Christmas Offer

We have received news from EPT Educa-
tional Software that they are offering
their Electronics Principles 2.1 package for
£29.95 and an upgrade to Windows version
3.0 service for just £12.95. The full Windows
version will be introduced in March ‘96. See
their advertisement for details.

Everyday Practical Electronics, January 1996



MIXED-MODE SIMULATION.

THE POWER OF VERSION 4.
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Analog, Digital &
Mixed Circuits
Electronics Workbench
Version 4 is a fully integrated
schematic capture, simulator
and graphical waveform
generator. It is simple to
mix analog and digital parts

in any combination.

Design and Verify
Circuits. .. Fast!
Electronics Workbench'’s
simple, direct interface
helps you build circuits

in a fraction of the time.
Try ‘what if’ scenarios and
fine tune your designs
painlessly.

If you need mixed-mode power at a price you
can afford, take a look at this simulator and
graphical waveform generator that mixes analog

and digital with ease.
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True mixedmode simulation: Simultaneous AM transmission,

digitization and pulse-code modulation of a signal.

Incredibly Powerful. Incredibly Affordable.
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as an invaluable tool to design and verify analog and
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LEARN ALL ABOUT ELECTRONICS

The essential
reference work

o Easy-to-use format

? o Clear and simple layout

o Comprehensive subject range
. | o Reqular Supplements

¢ Sturdy ring-binder

o Projects to build

o Components checklists

¢ Extensive data tables

o Detailed supply information

o Ready-to-transfer PCBs

o Detailed assembly instructions
o Professionally written

The revised edition of The Modern Eiectronics ~ ESSENTIAL DATA: Extensive tables on diodes, transistors,

thyristors and triacs, digital and linear i.c.s,
Base Manual contains practical, easy-to-follow 7" 20w 200

information on the following subjects: The Manual also has an extensive Glossary, and covers
BASIC PRINCIPLES: Symbols, components and their Safety, Specialist Vocabulary with Abbreviations and
characteristics, active and passive component circuits, power ~ Suppliers. The most comprehensive reference work ever
supplies, acoustics and electroacoustics, the workshop, produced at a price you can afford, the revised edition of THE
principles of metrology, measuring instruments, digital MODERN ELECTRONICS MANUAL provides you with all the
electronics, analogue electronics, physics for electronics. essential information you need.

CIRCUITS TO BUILD: From basic principles to circuit-building, OVER 1,000 A4 loose leaf pages in a sturdy ring binder all for just

The Modern Electronics Manual and its Supplements describe ~ £39.95 plus £6.00 post and packing. Regular Supplements

how to assemble radios, loudspeakers, amplifiers, car projects, continuously extend the Manual with new material, each

computer interfaces, measuring instruments, workshop Supplement contains approximately 160 pages of information.
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within 30 days and we will make a full refund of your payment Wimborne,
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HE increased levels of integration in

semiconductors today brings many ad-
vantages. Today’s chips have far more
functionality on them than anything which
was available a few years ago.

The reduction in feature sizes also
enables them to run much faster. Many top
of the range processors like the Pentium
can run at speeds of around 100MHz.

Naturally there is a downside as well.
The increased levels of integration have
also meant that the number of connections
required to each i.c has risen.

Today, the quad flat-pack is the most
popular package for these large pin count
chips. The package has been refined over
the years. Pin pitches have been reduced
until they are now available with 0-5mm
spacing.

Some chips with this spacing may have
200 pins and more. There are even some
with 308 pins. All of these are delicate and
very easy to damage in production.

The pins must not be bent because they
cannot be returned exactly to their correct
shape. With pin spacings of 0-5mm, ac-
curacy is of paramount importance when
the chips are being placed onto the board.
Even a small error in the placement will
mean that the pins can straddle the pads,
shorting out the connections.

Even though the semiconductor
manufacturers can make quad flat-packs
with pitches down to 0-3mm without any
real difficulty this is not done because of the
difficulties encountered by the equipment
manufacturers.

The problem is compounded by the fact
that pin counts seem destined to increase
even further. 1.C.s become more sophisti-
cated and require more connections to
enable them to interface with the out-
side world. A.S.1.C.S (application specific
i.c.s) are a particular example of this and
manufacturers are becoming increasingly
aware of the problem.

counts on today's i.c.s.

Whilst not all chips will have these very
large pin counts it is still obvious that new
packaging technologies are needed. Within
the industry it is now reckoned that the
b.g.a. or “*ball grid array” will become the
next standard.

This is a surface mount package. Instead
of having small pins around the outside,
as with current i.c.s, the underneath of the
package is covered with a matrix of solder
“bumps” or “pimples” as shown in Fig. 1.

The pitch can vary from one package to
another but the standard which is starting
to emerge is 0-050 inches. For manufac-
turers this compares very favourably
against 0-019 inches which is now common
for quad flat-packs.

Even with the wider spacing of the solder
bumps it is possible to have much higher
pin counts because the connections can be
placed all over the base of the package
rather than just around the sides. It is an-
ticipated that pin counts of in excess of
a thousand could be handled with little
difficulty.

A further advantage is that the solder
bumps are far more robust and, unlike the
pins on the quad flat-pack, they cannot be
bent. As a result it is anticipated that far
fewer of these chips will be damaged.

There are two main types of b.g.a. The
one which will find most usage is the plastic
or p.b.g.a. package. This type of package
uses conventional bonding within the chip,
enabling costs to be kept to a minimum.
However, the disadvantage is that the pin
count is limited to about 400. This will be
adequate for 99 per cent of all current
applications. :

For the more demanding uses, possibly
in large scale as.i.c.s, a second form of
b.g.a. package is used. Called a “tape
b.g.a.” it was developed by IBM and
instead of the wire bonds within the chip
package, a metal connection frame is used
to connect the metallised pads directly onto
the chip itself.

TOR VIEW

SIDE VIEW

Fig. 1. A ball grid array package.
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New Technology
Update

lan Poole goes “back-packing’ to discover how i.c.
manufacturers are using the latest “ball grid array”
technology to cope with the dramatic increase in pin

Many manufacturers are very sceptical
about the use of b.g.a. packages. Care has
to be taken in manufacture because the
contacts are actually hidden below the
package itself. This means there is no
chance of being able to detect a poor joint
visually.

When equipment is being manufactured
the first step in the process is to place a
small amount of solder paste onto the pads
on the board. This is normally done very
accurately using a screen printed board
with the pattern through which solder
paste can pass.

Once the solder paste is in place the
components can be placed down onto the
board. These days this is almost invariably
done with an automatic “pick and place”
machine. Occasionally some development
boards may be hand placed, although even
this is becoming more difficult.

Hot Line

To perform the soldering itself an in-
fra-red, solder reflow machine must be
used, this consists of a series of infra-red
heaters.

The board is placed on a conveyor and
passed into the machine. As it moves
along the temperature of the whole board
is raised in a number of carefully designed
stages. In this way the whole of the board
reaches the soldering temperature without
receiving a sharp thermal shock.

To solder the b.g.a. chip heat passes
through the whole assembly, including the
board and the i.c. itself, so that the solder
balls under the package melt and solder
the chip to the board. When the solder has
melted the surface tension tends to pull
the i.c. perfectly into line with the pads. In
this way small misalignments are permis-
sible.

Obviously the main concern is that heat
will not penetrate through to the inner
pads properly and the connections will
be open circuit or intermittent. Manufac-
turers will want to be able to inspect the
joints to ensure that their processes are
correct, even if they do not want to in-
spect all of the boards passing through.

The only way of looking at the joints
is to use X-ray equipment. This is now
beginning to appear on the market.

Despite all the concerns, the few people
who have used b.g.a.s have reported that
they have proved to give remarkably good
results. Defects caused by handling were
greatly reduced, and they indicate that if
the joints on the outer edges of the
package are correctly soldered then so
are the ones further in. In total, they
have found a significant improvement in
quality when using b.g.a.s.
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A roundup of the latest
Everyday News from the

BEING TALKED OUT OF A JAM

Throughout the motorway network, new automatic sensors assess
traffic flow and offer avoidance advice.

HE average driver who uses our motor-

ways and trunk roads regularly will
spend almost five full days each year stuck
in traffic jams - according to a recent
MORI survey. This statistic comes as no
surprise to Britain’s hard-pressed drivers;
many would claim to spend an even longer
period fretting at the wheel and wearing
out a clutch in the course of a year.

It is heartening news, though, that the
latest and most innovative technology is
being used to examine the appalling
congestion that bedevils our motorways.
Britain has come up with the most
advanced computer software for traffic
simulation in the world, the brainchild of
Edinburgh University’s Parallel Computing
Centre, which has produced the Paramics
program. This is considered to be superior
to any system produced by Germany’s
Institute for Automation and Communica-
tion in Magdeburg, or America’s Los
Alamos National Laboratories.

Paramics can simulate the movement
around a complex network of roads by up
to a quarter of a million individual vehicles
with the use of a supercomputer. Smaller
simulations can be carried out on PCs -
both with the long-term aim of finding an
in-car system to help drivers to navigate.

CHATTY TRAFFICMATE

Full credit, too, to the buoyant young
company which has not only updated its
highly successful Trafficmaster (described
in EPE in August 1993), but has recently
added Trafficmate. This ingenious device
actually talks to the car driver, warning of
delays within ten miles of his or her posi-
tion on the motorway. It is claimed to be
the first mass produced product of its kind
to provide the motorist with live, accurate
traffic information gathered directly from

— by Hazel Cavendish

the sensors on the entire motor-
way network.

Trafficmate is fully automatic
and only requires the driver to
touch the front panel to switch it
on at the beginning of a journey.
It is designed in the UK, but built
in Spain, using surface mount
techniques which allow a high
functional specification at low
cost.

Priced realistically at £49.99
to put it within reach of the
average motorist, it uses speech
technology to provide audible
messages on traffic low. Data is
gathered from a network of over
2,400 infra-red bndge~mountcd
sensors, which monitor the speed
of the traffic passing below. When the
speed drops below 30 m.p.h. the system
alerts the National Traffic Data centre in
Milton Keynes via radio. This information
is instantly sent out to over 1,500 local
transmitter stations.

PERSONALISED

Each transmitter station has a unique
ID code and is capable of “filtering” all
motorway traffic information relevant to
that particular site (to within a 10 mile
range or two junctions of the vehicle’s posi-
tion) and translates it into coded messages.

Traffic information is sent “live” to
the Trafficmate unit using a low-
power 433MHz transmission. Traffic-
mate’s microprocessor converts the mes-
sage into speech using a human (lady’s)
voice. As the unit “remembers” the last
transmission and contains a “map” of the
entire motorway network, it not only tells
the driver’s position, but also the direction
of travel. Each transmission is repeated
approximately twice per second,
assisting the reliability of signal

A neat solution to avoiding jams.
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reception.

The driver is told whether traf-
fic is flowing freely, and if there is
slow traffic within the horizon. If
the latter is reported the driver is
told the length of the tailback
and whether it is stationary or
slow moving. It also calculates
the actual delay that the motorist
can expect through the problem
area.

An advantage of Trafficmate is
that the driver will receive infor-
mation on traffic flow in all di-
rections as he or she approaches
the motorway, so if there is a
warning of a real snarl-up, the

Sitting unobtrusively on the dashboard, Traffic-
mate helps you find the clearest route.

motorway can be avoided at that junction
and joined at another point.

Trafficmate is a portable unit that can be
used in the office and transferred to the car
for use en-route.

WHY QUEUE?

The updated Trafficmaster YQ system
is larger and is aimed at the control
rooms of major distributing companies,
senior business people who are frequent
users of the entire motorway system, and
chauffeurs who need to plan a journey in
advance.

When the YQ is switched on it displays a
map of the national motorway network
and, by moving a cursor to the area of
interest, the driver can then zoom in on a
specific section of the motorway. It also
features a personal messaging system and
users gain access to live traffic informa-
tion via a special key which slots into the
back of the unit. Information is updated on
screen every three minutes.

FULLY NETWORKED

When the parent Trafficmaster unit was
reported on in 1993 only a part of the
motorway was covered by its sensors.
Now the entire national motorway net-
work is included, with the Scottish motor-
way stretch and the M4 into Wales from
the Severn bridge currently being added.

Trafficmaster plc is now based at Milton
Keynes, at the centre of the UK motorway
network. The company is currently pilot-
ing new technology designed to monitor
traffic flow in urban areas, called Pas-
sive Target Flow Measurement. This uses
CCTV camera equipment and recognition
software to record number plates and
calculate the time taken to travel the dis-
tance between two cameras.
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BEGINNERS’ PIC GUIDE

The fast-selling Beginners Guide to
the Microchip PIC has gone to a new,
and much updated edition, published
again by the Polar Group. The new
edition has been upgraded, but not
up-priced, and is available at £19.95
through the major component suppliers,
including Maplin, Farnell, R.S. and
Rapid.

The most obvious aspect of the book to
change is its appearance. The text is now
spiral-bound, to lie open flat on the bench,
and features a full-colour front cover.
Sections inside detail what is involved in
hardware design, software design, as-
sembly and debugging. A disk (3.5in) of
useful design software is included in the
price.

Those who have already read version
1.0 will ind much that is new. Most of
this relates to applications of the 16Cxx
family, with on-chip A/D, EEPROM and
other features.

For details on how to obtain single
copies of this recommended publication,
please ring Farnell (0113 263 6311),

Maplin (01702 554161), R.S. (01536
201201), or Rapid (01206 751166). For
volume or trade enquiries, contact lan
Ewin or Peter Greenslade, Resource, Polar
Group plc, tel: 01525 858200.

NEW MIRACLES

The new Miracle Point range of hand
tools is now available from Minicraft.
Miracle Point is a range of high
precision stainless steel pliers and
tweezers which are ideal for all
fine work, whether in electronics,
modelling, or even general household
repairs.

Minicraft are a long established com-
pany whose name will be familiar to
many readers. They have an excel-
lent reputation as producers of high
precision tools. The introduction of the
Miracle Point range, which is manufac-
tured in America, follows the take-
over of Minicraft last year by Macford
Products Ltd. The company are actively
pursuing the policy of launching new
and unique products.

One interesting product in the range
is the pin-point precision tweezer
which has a x5 magnifying glass
attached to it on a third arm. Just the
job for removing splinters from a finger
(or for fine electronics work) ~ what a
useful tool!

Another product newly introduced is
a 12V d.c. variable speed fretsaw with
a 5mm safety stroke, available with or
without its own power supply.

For further information, contact
Minicraft Macford Products Ltd., Dept.
EPE, Units 1 & 2, Enterprise City,
Meadowfield Avenue, Spennymoor,

Co. Durham, DL16 6JF. Tel: 01388 420
535.

ELECTRONICS
SHAREWARE CD

Equinox Technologies are launch-
ing an Electronics and Microcontroller
Shareware CD. The CD contents include
a wealth of PC and microcontroller
shareware programs, demonstration ver-
sions of many popular CAD packages
and a comprehensive collection of PC
based Internet utilities.

The CD is aimed at both the profes-
sional engineer and keen enthusiast alike
and features contributions from many
major silicon manufacturers.

This shareware CD contains over
250MB of data, divided into five
sections:
¢ PC Shareware — general DOS utilities,

editors, compression programs, etc.

¢ Demonstrations of many commercial
CAD packages, including Schematic
and p.c.b. design with demos from
Protel, Tsien, etc., plus Circuit Simula-
tion with Spice for Windows, Geseca,
Superfilter and Circuit Maker, etc.

e Microcontroller shareware utilities and
applications software for a wide variety
of microcontrollers, such as Atmel,
Microchip, Intel, Zilog, Motorola, etc.

e Internet newsgroups, with over 2500
articles from them.

o PC Internet utilities, such as news
readers, mail readers, web-browsers,
plus many other useful utilities, all
running under Windows.

Other contributors include Hitex UK
and Hitex GmbH, Keil Software,
Motorola, Philips, Protel Technology
Inc., Seimens, Those Engineers, and Tie
Pie.

Equinox also supply a range of
microcontroller programmers and
development modules.

The cost of the shareware CD is £30
plus P&P and VAT. For further informa-
tion contact: John Marriott, Equinox
Technologies, Dept. EPE, 229 Green-
mount Lane, Heaton, Bolton, Lancs,
BL1 5JB. Tel: 01204 492010.
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SMARTEN-UP YOUR
PC’S SECURITY

Apparently, last year over £100 million
worth of computer and office equipment
was stolen in London and the South
East. You may rightly conclude that if
you have a PC you too could be a target
for theft.

To help combat this problem, the
Smart Technology Group has an-
nounced the first model in its range of
alarms specially built for computer
equipment. Their Smart PC Protector is
an anti-theft alarm system which can
detect unauthorised attempts to remove
any |BM-compatible PC from the
premises.

Once installed, its operation is auto-
matic and it has battery back-up to
protect your machine even when it is
disconnected.

The system is inserted within the
spare expansion slot on the PC. Once
inserted and turned on by a high-
security switch, if the computer is lifted
the alarm will sound for 20 minutes,
and then rearm itself for activation
again. The alarm allows free movement
around the desk while in normal use.

The Smart PC Protector is available at
only £45 plus VAT.

For further information, contact Smart
Technology Group, Dept. EPE, Unit 8,
Ross Business Centre, Cambell Street,
Pemberton, Wigan, WNS 9HT. Tel: 01942
621600.

CRAZY CABLE

Regular readers will know that some
quite complex bits of kit can often be
picked up from advertisers for a fraction
of their original cost. They are often un-
usable in their original form but contain
all sorts of salvageable items which are
often worth well over the asking price of
the unit.

Just such an item has landed in our
office from Greenweld. It's a cable
vision control box, together with remote
control, which was made by Zenith. In
addition to plenty of useful passive
components, the complete IR remote
control system with digital readout could
be put to various uses. There is a small
switch mode power supply and even an
AA NiCad battery.

These units are said to be in working
order, so if you enjoy experimenting and
fancy a challenge, the price is just £6.95,
plus postage.

For more information, contact Green-
weld Electronics, Dept. EPE, 27 Park
Road, Southampton SOI5 3UR. Tel:
01703 236363.
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Constructional Project

MAINS

SIGNALLIN,

UNIT

ANDY FLIND

Part 1 =—

Get rid of those unsightly wires with
this versatile “through-the-mains”
Transmitter/Receiver link. We also
add a plug-in Alarm Sounder (next
monthl] for the household wiring.

HIS project was designed to eliminate

the need for wiring to extend a door-

bell to an outbuilding. The site of the
new bell would have been difficult to run
new cables to, but it was already connected
by mains power wiring so it made sense to
use this for signal transmission.

Although an integrated circuit designed
especially for mains wiring communica-
tions is available, there are one or two
minor snags with this. The first is expense.
The chip costs around £7.00 and two are
required, one at either end of the circuit.

Both need to be powered continuously
by supplies that can only be provided by
separate transformers. Together with the
other necessary components, the cost of
implementing the link with these would
easily have topped £30 and this was felt
excessive for simply extending the Door-
bell.

POWERFUL
APPROACH

By contrast, the present design uses
cheap and readily available parts and can
be built for much less. The Transmitter
only needs power whilst actually transmit-
ting and will accept a wide range of supply
voltages, so battery power can be used or it
may be powered from the same supply as
the doorbell itself. The Receiver needs
continuous power, but with careful design
to minimise current consumption it has
proved possible to run this from a simple
mains supply using a capacitor instead of
the transformer.

Although the circuit can only transfer a
simple “on-ofl”” signal, nor data or speech,
there will be many applications where this
is all that is required and a cheap and
simple solution is therefore welcome. To
widen the range of uses as far as possible a
number of options have been provided on
the printed circuit boards (p.c.b.s) so that
constructors can configure the system to
suit their own specific needs.
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The system works by impressing a
sinewave signal of about 120kHz directly
across the “Live” and “‘Neutral” wires of
the mains wiring. This is detected at the
other end, its presence or absence indicat-
ing ““on” or “off”.

TRANSMITTER

The full circuit diagram for the mains
carrier Transmitter is shown in Fig. 1. Tl is
a “tank coil” designed especially for this
type of circuit.

One side of the coil is tuned to the
required frequency by capacitors C2 and
C3 to form the frequency determining
element of an oscillator constructed with
transistor TR1. The output of this oscil-
lator is a reasonably clean sinewave, which
should minimise problems of interference
with other mains-powered equipment.

The output from the oscillator is stepped
down by Tl and applied to the live (L)
and neutral (N) lines through the blocking
capacitor Cl. This capacitor is an “IS”
type, designed especially for use in suppres-
sion circuits and capable of withstanding
the application of continuous 230V a.c.

Additional protection is also provided to
guard against the transient voltage spikes
which sometimes occur on the mains.
VDRI is a transient suppressor which
conducts if the voltage exceeds normal
levels to clip such spikes, whilst on the
other side of T1, Zener diodes DI and D2
similarly protect the low-voltage side of the
circuit.

Resistors Rl and R2 ensure rapid dis-
charge of C1 when the circuit is discon-
nected from the mains to remove the risk of
shock from stored charge.

TAKE CARE

The coil Tl is manufactured by Toko
and, although intended for mains use, has
recently been supplied with a warning stat-
ing that the insulation is not guaranteed
beyond 100V! Although the supplier states
that a large number have been sold without
any problems, designers obviously have to
consider this advice seriously.

m
TANK COIL

LIVE ADL2YUK

230v
MAINS

o—
NEUTRAL

CONTROL
o

1NLOOY

O
EARTH D1 & D2=BZX61C15

-0
SUPPLY -VE

Fig. 1. Full circuit diagram for the mains carrier Transmitter.
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In this circuit one side of the coil is
connected directly to “‘neutral” and the
other is isolated from “live” by capacitor
Cl, which passes only a small current at
mains-frequency. The inductance and resis-
tance of the coil at 50Hz are virtually
insignificant so the whole of the low-
voltage side of the coil may be thought of
as being at neutral potential. “Earth”
should always be within a volt or two of
this, so the voltage across the coil insula-
tion will be very low, easily meeting the
safety requirements.

As a matter of interest, the characteris-
tics of T1 are such that at SOHz there is
minimal coupling across it. As a result,
the amount of SOHz voltage induced into
the low-voltage side, despite the “step-up”
ratio in this direction, is so small as to be
almost unmeasurable.

The circuit will then transmit whenever
power is supplied.

The average household mains wiring
system is not a communication engineer’s
ideal transmission line. Its impedance is
very low and also varies considerably ac-
cording to the various loads connected to it
at any given time.

Some, such as heaters, are resistive
but many loads also have capacitance.
Fluorescent lights are an obvious ex-
ample, but a major source of signal
attenuation in the author’s house is the
central heating pump which has a
‘““capacitor-start’” motor.

Fortunately, most of these capacitors
have a fair amount of inductance at high
frequencies so some of the 120kHz signal
survives. All the same, a sensitive Receiver
is the key to the success of this design.

Again a “tank coil”* transformer T1 couples
to the mains through a blocking capacitor
C1. The low-voltage side is tuned to 120kHz
by capacitor C2 and transient protection is
provided by Zener diodes D1 and D2.

A transistor amplifier stage TR follows,
with a voltage gain of about fifteen and a
frequency response tailored to eliminate
signals well outside the required band such
as r.f. and SOHz or 100Hz interference. A
simple diode detector made from D3 and
D4 with capacitors C5, C8 and resis-
tor R11 allow the signal amplitude to
be monitored with a meter for tuning
adjustment.

The signal from transistor TR1 passes
level clamping diodes D5 and D6 to the
comparator 1Cla, where the circuit sen-
sitivity is set by adjusting the reference
voltage from preset potentiometer VRI.
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Fig. 2. Complete circuit diagram for the mains carrier Receiver. For power supply options and connections see Fig. 7.

ONSUPPLY

Power for the Transmitter may be sup-
plied in various ways. The intended supply
voltage is 9V to 12V, but during tests the
prototype operated happily over the entire
length of the household wiring with a sup-
ply of just two volts!

A direct d.c. supply such as a battery
may be used, placed across the supply posi-
tive and negative, or two of the diodes may
be used with a centre-tapped transformer,
or all four diodes (D3-D6) can be con-
nected to form a bridge for a two-wire a.c.
supply such as a bell transformer. More
details of this will be given later.

In applications such as alarm systems it
might be necessary to operate the Trans-
mitter with an electrical signal. Transistors
TR2 and TR3 make this possible. A posi-
tive input anywhere between 2V and 20V
applied to the Control Input will cause
both these transistors to turn on and power
will then be supplied from TR2 collector to
the oscillator.

When the “control input” is not present,
the circuit will not draw any current so it
may be powered for long periods with a
battery if required. If electrical control is
not required these two transistors and their
associated four resistors (R3, R7 to R9)
may be omitted and a link fitted across
TR2 collector (c) and emitter (e) points.

RECEIVER

The complete circuit diagram for the
mains carrier Receiver is shown in Fig 2.

Line-up of modules for the Mains Signalling system (left to right) Receiver, Trans-

The outputs of IC1 are open collector
transistors, they can sink current to ground
but cannot source it.

v

mitter, Power Supply and Two- Tone Sounder.
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When the signal amplitude is sufficient
ICla’s output transistor will turn off
during positive half-cycles, allowing cur-
rent from resistor R13 to flow through R14
and D7 to charge capacitor C9. The time
necessary for C9 to charge prevents brief
noise spikes from causing spurious output.

When the voltage across capacitor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>