NELECTRONICS

TODAY INTERNATIONAL

! TOMORROW'’S TECH 7Y TODAY
i Make a
! computer

F confrolled
| laser gun game

| 1/0 ports for an
F Amstrad PCW

PLUS

~~ Remote mains controller for
your PC

Remote garage door opener
ETl single board PC
compatible computer
Shed alorm

" NO COVER
p DISK

THEN ASK
YOUR
NEWSAGENT |

03

X

ot




Take the

Schematic Design

Design PCB's and Schematics quickly

-] = Quickroute 3.0 - (CYOR3BIG2.SCH)
[ EWe E91 View Tools Qplions Librery Symbol Help
— :

icz2 IC3
—i0 Vee 3 0 Vee 3
— 1 A0 1 A0
= 16 2 = 15
2 A a 3 2 MI—a
e Az 3 4" g A2 1
== & A3 7 a4 A3
s £l 1 18 S L
s g B 7 i g R
GND T 5 ¥ s GND 7 5
7442 7442
L NAW YA WM Soweewst b N-U;‘lﬁm-i”nih -
& -

After schematic capture, components can be
re-arranged prior to manual or automatic
routing.

=] Quickroute 3.0 - (€ ADRNAIG2.PCA)
EII Edll Yiew Qpll

Library Symbol Help

to successful PCB &

from
£99.00

=>r ow Z 0
g 85 &8 28
o ~ ! 2]
- 2 og o=
o O = 3 @ o
< O L) = ® 3
= = I N
@ L
‘g 5
DESIGNER 2 None None 10
Standard
DESIGNER+ M:;”um None | Export| 20
8
PRO Fast Standard| Export 30
P + 8 Export/
RO Fast |Advanced mporr| 40

*PRO+ can import Gerber files

All versions include an auto-router.

Quickroute 3.0 lC\Qn]\BI(‘?.'!PCHI
Elle Edit View Tools Qption le brary Symbol Help

- wlel

Telephone or FAX POWERware on 061 449 7101 gpYYTe)

Quickroute 3.0 for Wlndows 3.1
DESIGNER £99.00 DESIGNER+ £149.00

POWERware, 14 Ley Lane,
Marple Bridge, Stockport,

SK6 5DD, UK. PROE150.98

All prices exclude post & packing, and V.A.T.

DISK

PRO+ £299.00

Available



o~y 3
TOMORKOW'S TECHAERDG™ TOOAY
Makea '~
computer %
controlled
luser gun game

1/0 ports for an
Amstrad PCW

/1
3 e [ ’ § %

Remote moins controfise for ) |
your PC 4 h\,

Remote goroge door apener .
ET1 single board PC " ‘ ; -

coimpatible computer
Shed alosm

"
'”3?:““‘:-.0
e Lty
‘\zo “‘9\;\ ;
3 ’

MARCH 1990 '5-*“_
e

NO COVER
DISK

THEN ASK
YOUR
NEWSAGENT

Volume 24 No.3

Features
Projects

12

Walking Robots

A look at how to design robots
which can walk across uneven
terrains, and an introduction to the
First ETI Amateur Robot Competition
which will be held in London in
January 1996

Make a game
of Laser Tag

18

The first part of a new ETI project
designed by Robin Abbot to build a
computer controlled laser tag game
system, a very sophisticated
interactive game for several players
that rivals those used commercially
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Alarm

42

From Tim Parker comes a very useful
project for a burglar alarm system which
can be installed in your garden shed,
waorkshop, garage or greenhouse.

The ETI 80188
Single Board
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We continue with part three of the
project to construct a very powerful
single board computer which uses a
processor of the same family as that
used in a PC and which can
therefore directly run software which
has been developed on the PC.
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ETI Cover Disk
& PC Clinic

A look at how to use tthis month’s
cover disk. How to do linear AC
circuit analysis with Aciran V1.4 for
Windows, Plus, solving some PC
problems with the collection of
diagnostic software.

A computer controlled
SMART mains
control system 32

A computer controlled SMART mains
control system - Part two of the
project designed by Dr Pei An which
allows a PC to control up to 93
different mains devices using signals
actually transmitted through the
mains power cable.

39

PCW 1/O Port

This parallel I/0 port project by Jason
Sharpe should appeal to anyone who
has an old Amstrad PCW computer
lying around and would like to use it
as a control system.
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Part two of the project to build the
automatic garage door opening
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and patented by Pat Alley, and which
forms an interesting project for the
more mechanically inclined reader.
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Pico Releases PC
Potential =

PicoScope
‘Virtual
) . . 4 |instrument'
Pico's Virtual Instrumentation enable you to use your ~= l L s ——
computer as a variety of useful test and measurement Y
instruments or as an advanced data logger. Ford tenperature =

Hardware and software are supplied together as a package

- no more worries about incompatibility or complex set-up
procedures. Unlike traditional 'plug in' data acquisition cards,
they simply plug into the PC's parallel or serial port, making
them ideal for use with portable PC's.

PicolLog

Advanced data
logging software.
Call for your Guide on 'Virtual Instrumentation’.

NEW SZ+#-76 Logic Analyser NEW ~#D¢- 700 virtual Instrument

Pocket sized 16 channel Logic Analyser Dual Channel 12 bit resolution

Digital Storage Scope
Spectrum Analyser
Frequency Meter
Chart Recorder
Data Logger
Voltmeter
The ADC-100 offers both a high
sampling rate (100kHz) and a high
resolution. It is ideal as a general
purpose test instrument either in the
lab or in the field. Flexible input ranges
(+200mV to +20V) allows the unit to
connect directly to a wide variety of signals.

ADE-700 with PicoScope £199

® Connects to PC
serial port.

@® High Speed
-up to 50MHz
sampling.
Internal and
external
clock modes.

® 8K Trace Buffer.

SLA-76

with software, power

1 Channel 8 bit

@® Lowest cost

® Up to 22kHz sampling
® 0 -5V input range

The ADC-10 gives your
computer a single
channel of analog input.
Simply plug into the
parallel port and your
ready to go.

ADE-70 with
PicoScope £49

PicoScope &
PicoLog £59

Carriage UK free,

Overseas £9
Oscilloscope Probes { x1, x10) £170

supply and cables £ 219

ADC-77
11 Channel 10 bit

@ Digital output
® Up to 18kHz sampling
® 0-2.5Vinput range

The ADC-11 provides
11 channels of analog
input in a case slightly
larger than a matchbox.
It is ideal for portable
data logging using a
“notebook” computer.
ADE-1717 with
PicoScope £85

PicoScope &
PicoLog £95

Existing ADC 10/11/12/100 users can add PicolLog for £25

Tel:

ADC-72
1 Channel 12 bit

@ High resolution

® Up to 17kHz sampling
@® 0-5Vinput range

The ADC-12 is similar tc
the ADC-10 but offers an
improved 12 bit (1 part
in 4096) resolution
compared to the ADC-
10's 8 bit (1 part in 256).

ADE-12 with
PicoScope £85

PicoScope &
PicoLog £95

Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick, Cambridge. CB3 7QJ
01954 - 211716

Fax:

with PicoScope & PicoLog £209

ADC-10 Simply plug into
the parallel port and your ready to go.

01954 - 211880

ADE-76
8 Channel 16 bit+sign

® Highest resolution
@® 2Hz sampling - 16bit
@® + 2.5Vinputrange

The ADC-16 has the
highest resolution of the
range, it is capable of
detecting signal changes
as small as 40 pV. Pairs
of input channels can be
used differentially to
reject noise. Connects to
serial port.

ADE-16
withPicoLog £115

»|PICO TECHNOLOG

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT
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A4 DTP MONITORS Brand new, 300 DPI. Complete
with diagram but no interface detalis.(so you will
have to work it out!) Bargain at just £12.99 eachiii!
OPD MONITORS 9" mono monitor, fuly cased complete with
rasterboard, switched mode psu etc. CGA/TTL input (15way D). IEC
mains. £15.99 ref DEC23. Price Including kit to convert to composite
monitor for CCTV use etc Is £21.99 ref DEC24

LOW COST LASER NIGHT SIGHT just £7911!

Cheaper version of our £245 Cyclops model, works ok In low light.
leveis orin complete darkness with the builtin Laser. ref95/79 (piease
allow about 1 month delivery for these due to import difficutties)

PC CONTROLLED 4 CHANNEL TMER Contra (on/off
times etc) up to 4 items (BA 240v each) with this iit. Complete with
Software, relays, PCB etc. £25.99 Ref 9526

LOW COST RADAR DETECTOR Buiit and tested pocket
radar detector, ideal for picking up speed traps etc. Why pay £70 or
more? ours Is just £24.99 ref 9525

COMPLETE PC 300 WATT UPS SYSTEM Top of the range
UPS system providing protection for your computer system and
valuable software againstmains power fluctuations and cuts New and
boxed, UK made Provides up to 5 mins running time In the event of
complete power failure to allow you to run your system dow h correctly.
SALE PRICE just £119.00.

RACAL MODEM BONANZA! 1 Raca MPS1223 1200/75
modem, telephone lead, mains lead, manual and comms software, the
cheapest way onto the neti all this for just £13 ref DEC13.

HOW LOW ARE YOUR FLOPPIES? 3.5° (1.44) unbranded.
We have sold 100,000+ so oki Pack of 50 £24.99 ref DEC16
BRITISH TELECOMM MULT METERS SA9083 These are
‘returns' so they may have faults butlook ok Complete with new leads
and leather case. Price for two meters & 1 case is £10 ref DECB89.
6mw LASER POINTER. Supplied In kit form, complete with
power adjuster, 1-5mw, and beam divergence adjuster. Runson2 AAA
batteries, Produces thin red beam ideal forlevels, gun sights, expen-
ments etc. Cheapest In the UK just £39.95 ref DEC43

SHOP WOBBLERS!Small assemblies designed to take D size
batteries and ‘wobble' cardboard model signs aboutin shop windows!
£3.99 Ref SEP4P2.

RADIO PAGERSBrand new, UK made pocket pagers clearance
price is just £4.99 each 100x40x 15mm packed with bits! Ref SEP5.
BULL TENS UNIT Fully buiit and tested TENS (Transcutaneous
Electrical Nerve Stmulation) unit. complete with electrodes and full
Instructions, TENS is used for the relief of pain etc In up to 70% of
sufferers. Drug free pain reiief, safe and easy to use. canbe used in
conjunction with analgesics etc. £49 Ref TEN/1

STEREO MICROSCOPE 155X195MM, up to 800mm high, so
tems up to 10" will fit under lense. Rack and pinion focusing. 6
interchangeable rotating object lenses, interchangeabie eye pieces,
+scaled eyepiece for accurate measuiing etc. Powerful low voitage
illamination system with green fiter and varable intensity, 100mm

blackwhite + ground giass stage plate, 70mm swivel mirror, adjustabe -

eyepieces (both focus and width). Magnification range 4.6-100.8, fieid
of view 39-2.4mm). Price is £299 for compiete setup. Ref 95/300.
3D 36MM CAMERA SYSTEM Complete kit to convert a stand:
and 35mm camera into a 3D versionl, enable you to take 3D colour
slides with your own cameral Kit contains a prism assembly for the
front of your existing lense, a sample 3D siide. a 3D slide viewer and
2differentiense mounts 49mm and 52mm, (other sizes availabie from
photo shops at about £3 ea) all you need is standard slide film. Price
for the compiete kit Is £29.99 ref 95/30

COMPUTER R8232 TERMINALS. (LIBERTY)Excellent
quality modem units. (like wyse 50,s) 2xRS232. 20 function keys, 50
throto 38,400 baud, meny driven port, screen, cursor, and keyboard
setup menus (18 menu's). £28 REF NOV4.

OMRON TEMPERATURE CONTROLLERS (E6C2).Brand
new controllers, adjustabie from -50 deg C to +1.200 deg C using
graduated dial, 2% accuracy, thermocoupleinput, longlife relay output
,3A 240v o/p contacts. Perfect for exactly g a temperat

TORRODIAL TX 30-0-30 480VA, Perfect for Mosfet amplifiers
etc.- 120mm dia 56mm thick. £18.99 ref APR19.
AUTO SUNCHARGER 155x300mm solar pane! with dlode and 3
metre lead fitted with a dgar plug. 12v 2watt. £9.99 ea ref AUG10P3.
FLOPPY DISCS DSDD Top quality 5.25° discs, these have been
wiitien to once and are unused. Pack of 20 is £4 ref AUGAP1.
ECLATRON FLASH TUBE As used in paiice car flashing lights
etc. full spec supplied, 60-100 flashes a min. £9.99 ref APR10P5,
24v AC 96WATT Cased power suppty. New.£13.99 ref APR14.
MILITARY SPEC GEIGER COUNTERS' Unused
anstraightfrom Her majesty’s forces. £50 ref MAG 50P3.
STETHOSCOPE Fully functioning stethoscope, ideal for listening
1o hearts, pipes. motors etc. £6 ref MARGPS.
OUTDOOR SOLAR PATH LIGHT Captures sunlight during the
day and automatcally switches ona bulitin lamp at dusk. Compiete with
sealed lead acid battery etc.£19.99 ref MAR20P 1.
ALARM VERSION Of above unit comes with buiit in alamm and pir
1o deter Intruders. Good value at just £24.99 ref MAR25P4
CARETAKER VOLUMETRIC Alam, will cover the whoie of the
ground fioor against forcred entry. Includes mains power supply and
integral batteryback up. Powerfulnternal sounder, wil take external bel
if req'd. Retall £150+, ours? £49.99 ref MARSOP1.
TELEPHONE CABLE white 6 core 100m reel complete with a
padk of 100 dips. Ideal ‘phone extns etc. £7.99 ref MARBP3,
MICRODRIVE STRIPPER Small cased tape drives Ideal for
stripping, lots of useful goodies Including a srart case, and lots of
components, £2 each ref JUN2P3.
SOLARPOWER LAB SPECIAL You get TWO 6°x6" 6v 130mA
solar cells, 4 LED's, wife, buzzer, switch plus 1 relay or motor.Superb
value kit just £5.99 REF. MAGEP8
SOLIDSTATE RELAYS Will switch 25A mains. input 3.5-26v DC
57x43x21mm with terminal screws £3.99 REF MAG4P 10
300DPI A4 DTP MIONITOR Brand new but shop soiled so hence
bargain pricel TTL/ECL Inputs. 15" landscape, 1200x 1664 pixel com-
plete with circuit diag to heip you interface with your projects. JUST
£14.99. REF JUN15P2
BUGGING TAPE RECORDER Small voize activated recorder,
yses microcassetie complete with headphones £28.99 ref MAR29P 1.
ULTRAMINIBUG MIC 6mmx3.5mmmade by AKG, .5-12v electret
condenser. Cost £12 ea, Ours? just four for £9.99 REF MAG10P2.
RGB/CGA/EGA/TTL COLOUR MONITORS 12 in good
condition. Back anodised metal case. £79 each REF JUNT9
ANSWER PHONES Retums with 2 faults, we give you the bits for
1fault, you have to find the otheryourself. BT Response 200's£18 ea
REF MAG18P1. PSU £5 ref MAG5P 12. ¥
SWITCHED MODE PSU ex equip. 60w +5v @5A. -5v@ 54,
+12v@2A - 12v@ 5A 120/220v cased 245x88x 56mm IECInput socket
£6.99 REF MAGTP1
PLUG IN PSU 9V 200mA DC £2.99 sach REF MAG3P9
PLUG IN ACORN PSU 19v AC 14w , £299 REF MAG3P 10
POWER SUPPLY fully cased with mains-and of leads 17v DC
900mA output. Bargain price £5.99 ref MAGEPS
ACORN ARCHIMEDES PSU +5v @ 44A on/off sw uncased,
selectable mains input, 145x 100x45mm £7 REF MAG7R2
GEIGER COUNTER KIT Low cost professional twin tube, com-
plete with PCB and components. Now only £19 REF AUG19.
9v DC POWER SUPPLY Standard plugintype 150ma 9v DC with
lead and DC power plug. price for two is £2.99 ref AUG3P4.
AA NICAD PACK encapsulated pack of 8 AA nicad batteries
(tagged) ex equip, 55x32x32mm. £3 s pack. REF MAG3P11
13.8V 1.9A psu cased with leads. Just £9.99 REF MAG10P3
PPCMODER CARDS. These are high spacplugin cards madefor
the Amstrad laptop computers. 2400 baud dial up unit complete with
leads Clearance price Is £5 REF: RAGSP1
INFRA RED REMOTE CONTROLLERS Orginaity made for
hi spec satellite equipment but perfect for all sorts of remote control
rojects. Our ciearance price is just £2 REF: MAG2

Normal trade £50+, ours £15. Ref E5C2.

ELECTRIC MOTOR BONANZA! 110x60mm.Brand new
predision, cap start (or spin to stant), virtually sient and features a
moving outer case that acts as a fly wheel. Because of their unusual
design we think that 2 of these In a tube with some homemade fan
biades could form the basis for awind tunnei etc. Clearance price isjust
£4.99 FOR APAIR! (note-these will have tobe wired in senesfor 240v
operation Ref NOV1.

MOTOR NO 2 BARGAIN 110x80mm.Similar to the above
motor but more suitablefor mounting vertically (ie tumtable etc). Again
you will havetowire 2in series for 240v use. Bargain priceis just £4.99
FOR A PAIRI Ref NOV3.

OMRON ELECTRONIC INTERVAL TIMERS.
Minature adjustable timers, 4 pole 0/0 output 3A 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £9.99
HY1210M, 12vDC adjustable from 0-10 mins. £9.99
HY1260M, 12vDC adjustable from 0-60 mins. £9.98
HY2460M, 24vAC adjustable from 0-60 mins. £5.98
HY241S, 24vAC adjustable from 0-1 secs. £5.99
HY2460S, 24vAC adjustable from 0-60 secs, £5.99
HY243H, 24vAC adjustable from 0-3 hours. £8.99
HY2401S, 240v adjustable from 0-1 secs. £9.99
HY2405S, 240v adjustable from 0-5 secs. £9.99
HY24060m, 240v adjustable from 0-60 mins. £12.99
PC PAL VGA TO TV CONVERTER Converts a colour TV into
a basic VGA screen. Complete with bulit in psu, lead and s/ware.
£49.95. ldeal for laptops or a cheap upgrade

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

GUIDED MISSILE WIRE. 4,200 metre reel of ultra thin 4 core
Insulated cable, 28ibs breaking strain, less than 1mm thick! ldeal
alarms. Intercoms, fishing, doils house's etc. £ 14.99 ref MAG15P5
300v PANELM ETER 70X60X50MM, AC, 90 degree scale. Good
quality meter. £5.99 ref MAG 6P14. Ideal for monitoring mains etc.
ASTEC SWITCHED MODE PSU BM41012 Gives +5 @ 3.75A.
+12@ 1.5A. - 12Q0.4A. 230/110, cased, BM41012. £5.99 ref AUGEP3.

Py

200 WATT INVERTER Converts 10-15v DC into either 110v or
240vAC. Fullycased 115x36x156mm, complete with heavy duty power
lead, cigarplug, AC outiet socket Auto overicad shutdown, auto short
circuit shut down, auto input over voitage shutdown, auto input under
voltage shut down (with audibie alam), autc: temp control, unit shuts
down lfoverheated and sounds audible alanm. Fused reversed polarity
protected. outputfrequency within 2%, voltags within 10%. A extremely
well bulit unit at an exceilent price. Just £64 99 ref AUG6ES5,
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok for any 12v motor up to 30A. Complete with PCB
etc. A heat sink may be required. £17.00 REF: MAG1T

MA INSCABLE Precutblack 2 core 2metrzlengths ideal for repairs,
projects etc. 50 metres for £1.99 ref AUG2P7.

COMPUTER COMMUNICATIONS PACK Kit contains 100m
of 6 core cabie, 100 cable dips, 2 line drivers with RS232 interfaces
and all connectors etc. Ideal low cost method of communicating be-
tween PC's over a long distance. Complete kit £8.99.
MINICYCLOPS PIR 52x62x40mm runs on PP3battery complete
with shrill sounder. Cheap protection at only £5.99 ref MAREP4.
ELECTRICMOTOR KIT Comprehensi witinclud
all you need to build an electric motor. £9.98 ref MAR10P4.

VIDEO SENDER UNI(T. Transmits both audio and video signals
from either a video camera, video recorder, TV or Computer etcto any
standard TV set In a 100’ rangel (tune TV to a spare channel) 12v DC
op. Price Is £15 REF: MAG15 12v psu is £5 extra REF: MAGSP2

-
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‘Fii CORDLESS MICROPHONE Small hand held unit with &
500" rengel 2transmitpowerlevels. Regs PP3 9vbattery. Tuneable to
any Fil recewver. Price is£15 REF: MAG15P1

LOW COST WALKIE TALKIES Pair of battery operated units
with a range of about 200". Ideal for garden use or as an educational toy.
Price is £8'a pair REF: MAG 8P1 2x PP3 reqd.

*MINATURE RADIO TRANSCEVERS Apair of walkie talkies
with a :ange of up to 2km in open country. Units measure 22x52x155mm.
induding cases and earp’ces 2xPP3 req'd. £30.00 pr.REF: MAG30
COMPOSITE VIDEO KIT. Converts composite video into sepa-
rate H sync, V sync, and video. 12v DC. £8.00 REF: MAGS8P2.
LQ3500 PRINTER ASSEMBLIES Made by Amstrad they are
enfiremechanical pnnter assemblies Induding printhead, steppermo-
tors etc etc In fact everything bar the case and electronics, a good
strippert £5 REF: MAGS5P3 or 2 for £8 REF: MAGS8P3

LED PACK of 100 standard red 5m leds £5 REF MAG5P4
UNIWERSAL PC POWER SUPPLY complete with fiyleads,
switch, fan etc. Two types available 150w at £15 REF:MAG15P2

(23x23x23mm) and 200w at £20 REF: MAG20P3 (23x23x23mm)
*FM TRANSM ITTER housedina standard working 13A adapter}
the bug runs directly off the mains so lasts forever! why pay £700? or
priceis £26 REF: MAG26 Transmits to any FM radio.

“FM BUG KIT New design with PCB embedded coll for extra stability.
Works to any FM radio. 9v battery req'd. £5 REF: MAG5PS
*FM BUG BUILT AND TESTED superior design to kit. Supplied
1o detective agendies. 9v battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER originally made toretail at£79
eack, these units are designed to convert an ordinary phone into a
payphone. The units have thelocks missing and sometimes broken
hingas. However they can be adapted for their original use or used for
something eise?? Price is just £3 REF: MAG3P1
TOP QUALITY SPEAKERS Made for HI Fl televisions these are
10 watt 4R Jap made 4" round with large shieided magnets. Good
quality, £2 each REF: MAG2P4 or 4 for £6 REF: MAGEP2
TWEETERS 2° diameter good quaitty tweeter 140R (ok with the
above speaker) 2 for £2 REF: MAG2P5 or 4 for £3 REF: MAG3P4
AT KEYBOARDS Made by Apricat these quality keyboards need
justa smail mod to run on any AT, they work perfectly but you will have
to put up with 1 or 2 foreign keycaps| Price £6 REF: MAG8P3
HEADPHONES Ex \irgin Atiantic. 8pairs for£2 REF: MAG2P8
DCS PACKS Microsoft version 3.3 or higher complete with ail
manuals of price just £5 REF: MAGSP8 Worth it just for the very
comprehensive manuall 5.25° only.

DCS8 PACK Microsoft version 5 Original software but no manuais
henrce only £5.99. 3.5°only.

PIR DETECTOR Made by famous UK alam manufacturer these

are hi spec, long range Internal units. 12v operation. Slight marks on
case and unboxed (aithough brand new) £8 REF: MAGBPS
MOBILECARPHON E£6.99 Well amost! completeln carphone
exduding the box of electronics nofmally hidden under seat. Can be
mase toilluminate with 12v also has builtin light sensor so display only
iluminates when dark. Totally convindng! REF: MAGEP6
ALARM BEACONS Zenon strobe made to mount on an extemal
beil box butcould be used for caravans etc. 12v operation. Just connect
upand itNashes regularly) £5 REF: MAGSP11
6™X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain pnce just £5.99 ea REF MAGEP12,
FEBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGSP 13 ideal for expenimenters! 30 m for £12 99 ref MAG13P1
HIZATSINKS (finned) TO220, designed to mount vertically on apcb
5Gx40x25mm you can have a pack of 4 for £1 ref JUNtP11.

INFRARED LASER NIGHT SCOPES

Image Intensifier complete with hand gnp attachment with buiit in
adjustablejaser [amp for zerolight conditions. Supplied with Pentax
42mm camera mountand nomal eye piece. 1.6kg. uses 1XPP3,3xAA's
Pteaseallow us about 1monthfor delivery onthis product due toimport

probiems | £245+Vat

NEW HIGH POWER LASERS

15mW, Helium neon, 3 switchable wavelengths .63um, 1.15um.3.39um

(2 ofthem areinfrared) 500: 1 polarizer builtin so good for holography .

Supplied complete with mains power supply. 790x65mm. Use with

EXTREME CAUTION AND QUALIFIED GUIDANCE. £349+Vat.

WE BUY SURPLUS STOCK FOR CASH
1995 100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE

WITH ORDER.
3FT X 1FT 10WATT SOLAR PANELS
14.5v/7T00mA

£44.95

{PLUS £2.00 SPECIAL PACKAGING CHARGE)

TOP QUALITY AMORPHOUS SILICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSI-
BLE APPLICATIONS, SOME OF WHICH MAY BE CAR BATTERY
CHARGING, FOR USE ON BOATS OR CARAVANS, OR ANY-
‘WHERE A PORTABLE 12V SUPPLY IS REQUIRED.

WITH NEW COMPUTER INTERFACE.
£59.00

A Hand held personal Gamma and X Ray detector.
"This unit contains two Geiger Tubes, has a 4 digit LCD
display with a Piezo speaker, giving an audio visual
indication. The unit detects high energy electromag-
fnetic quanta with an energy from 30K eV to over 1.2M
eV and a measunng range of 5-9999 UR/h or 10-99990

r/h. Supplied complete with handbook.Ref. NOV 18,
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New 12-function
lightweight cycle
computer

With the new
12-function
compact
lightweight
cycle computer
from Maplin
Electronics, the ‘
cyclist can

easily see how

far and how fast he has cycled. He can also use the cycle
computer to pace himself on a long journey. The function
displays are grouped into Basic, Advanced, and
Professional levels so that the riders have easy access to
as much or as little information as is required. This allows
the computer to satisfy the needs of the newcomer or
professional alike and keep pace as the rider’s skill
increases. The handlebar mounting allows easy removal of
the main unit for security and use away from the cycle. It is
supplied complete with handlebar mounting, speed sensor
with spoke mounting magnet, long life lithium battery and
full instructions.

The 12 function cycle computer is available from Maplin
Electronics and is priced at £16.99, for further details
contact Maplin on 0702 554161.

Woking based Gate-A
Mation Ltd has developed
a new fully electronic
automatic gate system
which should be of
considerable interest to
any security conscious
company. It can be
regarder as the car park
equivalent of the familiar
entryphone system used in
most modern blocks of
flats. As such, it enables
security to keep a close
check on all vehicles
entering and leaving the
premises.

For further information contact Gate-A-Mation Ltd, of
Woking on 0483 747373,
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Very low power
4Mb PCMCIA card.

Epson has just launched a new ultra-low power 4Mbyte
PCMCIA memory card featuring fast access times. This
card, tha WWB40/ES20, Fas a current consumption of
just 250microamps. and access times down to 200nS. it
is a low voltage (3V) SRAM card featuring a proprietary
ASIC based system for the control of the /O and power
functions. The card can be provided with or without a
second battery, allowing users to change battery
without loss of data and with or wichout attribute
memory. Compatible with Jeida v2r4.1 and PCMCIA ver
2.0 standards, the 68-pin, 8/16 bit card measures 85mm
X 54mm x 3mm, to conform with PCMCIA Type |
requirements.

As well as SRAM, DRAM, OTPROM, Mask ROM,
EEPROM and Flash cards, Epson also offers
combination and custom cards. A Flash/SRAM
combination option allowing users to integrate program
code and memory expansion onto one card, thus using
only a single card slot, is available and offers low
standby current. 2Kb E2PROM Attribute memory and a
second battery for SRAM, Custom cards, which can b2
half-size, or combination cards, are also available.

For further details contact Epson of Hemel Hempstead
on 0442 227331.

New DSP software tools.

NEC Electronics has
announced a new suite
of software development
tools for its uUPD7701X
family of high
performance 16 bit fixed
floating point digital
signal processors. The
Atair tools, which
significantly reduce
overall system
development time, run
on IBM compatible PCs
under Windows 3.1.

The new suite
consists of four basic
software products: the
*Workbench multi-tasking
environment is used in
conjunction with other
members of the suite
and undertakes many of
the time-consuming

" 910: £ Chs"
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procedures. The

Debugger performs integrated in circuit emulation, while the Simulator uses a graphical user interface to verify the processor

function without a hardware requirement. -

NEC's uPD7701X devices have a 30ns instruction cycle time and a 3-stage pipeline enabling 33MIPS performance. Their
architecture and powerful instruction set allow them to carry out up to eight operations in parallel, making them one of the fastest

general DSPs available.

For further information about NEC DSPs and development software contact NEC in Milton Keynes on 0908 691133.
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TOMORROW'’S

TECHNOLOGY UPDATE

Smartcards

New applications for smartcards are cropping up almost
daily. The French have recently made some major
commitments to the use of smartcard technology in financial
applications and for the storage of personal medical
information. In the UK, smartcards are also being used in
customer loyalty schemes such as the one being run by Shell
and the credit card company, Visa, have also announced the
development of a smart credit card.

British Telecom have announced that they are to start
installing smartcard phones as a replacement for their
existing phonecard phoneboxes. BT have also made it clear
in their announcement that they expect their smartcard
phones to also be used in conjunction with various financial
smartcards. Expect to see the first smartcard phoneboxes
within the next twelve months.

The London Transport smartcard project has been very
successful and is now being expanded with the availability of
the Farecard rechargeable ticket which will allow users to
prepay for tickets and then use them as and when required.
A move which takes this project one step closer towards
using the card as a general purpose cashless payment card.

The Royal National Institute for the Blind has also taken an
interest in smartcard technology and has published a report
on smartcards and disabled people. The RNIB sees
smartcard technology as a means of offering a lot of
advantages to the disabled. Smartcards are not only easier to
use than cash but they can also be used to inform various
systems that the user is disabled (it can be used to increase
display size and brightness, give audio feedback, summon
human assistance, etc).

If you want to find out more about smartcard applications
then why not visit SMARTCARD - The International
Smartcard Exhibition and Conference. to be held between
the 14th and 16th of February at Olympia, London. For
further information on this event ring 01733 394304

Communications
satellites

Following the feature on electronics in space it is nice to
be able to report that on the 21st of November 1994 a Martin
Marietta Atlas lIA rocket blasted off from the Kennedy
Spacecentre carrying the Orion | communications satellite -
the first European sourced satellite to be purchased by an
American company, thus proving that, in some areas,
European space technology is on a par with that of the USA.

The Orion | satellite is designed to provide transatiantic
and local low cost, high capacity, business communications

services for the USA and Europe, catering for such diverse
areas as business television, data transfer and electronic
news gathering. It is a highly innovative design and is, in fact,

the world’s first all solid state Ku-band repeater with each
one of the 34 Ku-band channels using solid state amplifiers.
it also features very advanced and high performance
antennas made from Kevlar composite and manufactured
using shaped, d.al skin, laser etched grid technciogy, a
European first.

The $227million design, build, and launch contract for the
Orion | was given to the Anglo/French company Matra
Marconi Space and the satellite was built and designed at its
facilities in Stevenage and Bristol. After launch, the satellite
will be controllec and monitored from a spegcially built
spacecraft control centre in Stevenage. This centre will
control the satellte during the launch and earty orbit phase of
the mission with commands being relayed from the centre to
the sateliite using the Telstar network of ground stations.

Matra Marconi Space is now the recognised leader of the
space industry in Europe and has successfully launched a
whole series of commercial, national and defence satellites,
including the UK’s military SKYNET satellites, the French
military TELECOM satellites and two NATO satellites. The
company is also nvolved in Spacelab, in the HOTOL launcher
project and in the construction of Earth observation satellites
such as SPOT ard HELIOS as well as many other European
Space Agency projects.

Matra Marcon Space is the first fully integrated European
space technology company and now employs over 4,300
people and operetes from five major sites, three in the UK
and two in France. They have a tumover in excess of $1bitlion
and an order book of over $1.5billion.

Electronic
Nose

Applications for the electronic nose are rapidly expanding.
Systems are now being eveluated in areas as wide ranging as
food, cosmetic, environmental and plastic industries.
Customs are looking at the technology as a means of
detecting drugs and identifying people who have been
handling drugs. Maanwhile, a team at Manchester University
have used this technology to build the world's first electronic
truffle detector. Looks like it could be the end of the road for
sniffer dogs and trsffle hunting pigs.

Part of the reason why these new applications are being
developed lies in recent improvements in the neural network
system which provides the electronic nose with its
intelligence.
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Multipurpose LCD clock
and timer

Maplin Electronics have just launched a new multipurpose
LCD digital clock and timer which boasts a host of functions,
making it ideal for use at home, in the office, on the sports
field or in the car.

The dual time zone capability means that it can display
both local time and continental time and is therefore
particularly useful for business persons travelling abroad or
those in contact with customers overseas.

The chronograph (stop watch) facility can time events to
the nearest one hundredth of a second and up to a duration
of 10 hours. Four memories are available for storing lap
times, which can be recalled when the chronogroph is

stopped. The pacer facility emits audible beeps at a rate from
60 to 240 beeps per minute for setting paces, oar strokes,
exercises, etc.

The LCD digital clock timer costs £9.99 and is available
from Maplin Electronics, for further details contact Maplin on
0702 554161.
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New Maplin Wah Wah
Pedal Kit

Maplin Electronics have just launched a new wah-wah pedal
kit which should prove popular and which has a number of
advantages over previous designs. These include adjustable
resonance, which determines the subtlety of the effect and
adjustable range used for electric guitars; in fact, on any
electronic musical instruments such as keyboards and
electric violins. The circuit also features a compander that
reduces noise in the circuit and improves the harmonic
output content, which makes for a very warm sound.

The Wah Wah acts as a kind of tone boost control, and
moving the pedal adjusts the frequency point at which the
boost occurs. Rhythm or lead guitar is usually used with the
device. When playing rhythm, the pedal is moved in time
with the ‘strum’ and when playing lead, extra expressive
abilities become available, enabling almost ‘infinite sustain’
without screaming feedback.

The complete kit is easily assembled and costs £34.99.
For further details contact Maplin on 0702 554161.
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8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF

Tel: 0203 650702

Fax: 0203 650773

Mobile: 0860 400683

(Premises situated close to Eastern-by-pass in Coventry with easy access

to M1, M6, M40, M42, M45 and M69
OSCILLOSCOPES

Gould OS3000 — 30MHz Dual Ch.........ccooiiiiic £250
Gould 4035 — 20MHz Digital Storage ............cccocviviiivieiiriiicmrenien £600
Gould 4050 — 35MHz Digital storage...........ccceoovmimnniniinis i £750
Gould 5110 — 100MHz Intelligent oscllloscope .. V. £950
Gould 0S4000, 0S4200, 0S4020, OS245............ccccceviiinns, from £125
Hewlett Packard 1740A, 1741A, 17744A, 100MHz dual ch ....from £350
Hewlett Packard 1707A, 1707B — 75MHz 2ch...........cccceeel from £275

Hewlett Packard 54201A - 300MHz Digitizing ..
Hewlett Packard 54504 A - 400MHz Digitizing ......

Hitachi V422 — 40MHz Dual channel................. ....£300
Hitachi V212 20MHz Dual Channel ........ ) £175
Nicolet 3091 —LF D.S.O........coooiiiiiiiiiiinens .£1100
Philips PM 3315 - 60MHZ - D.S.O. ... £750

Tektronix 2213 — 60MHz Dual Channel ..... = Se— £425
Tektronix 2246 100MHz-4 channel..........
Tektronix 2215 60MHz dual trace .....................
Tektronix 2235 Dual trace 100MHz (portable) ... =
Tektronix 2335 Dual trace 100MHz (portable) ..o £750
Tektronix 2225 — 50MHz dualch..........cccccoiviiinnns N —
Tektronix 465/465B — 100MHz dual ch
Tektronix 7313, 7603, 7613, 7623, 7633, 100MHz 4 ch .
Tektronix 7704 — 250MHz 4 ch ...,
Tektronix 7844 — Fitted with 7A42, 7B80, 7885 Plug-Ins...
Tektronix 7904 — 500MHz ...................... —
Tektronix 468 - 100MHz Digital Storage ......
Phillips 3206, 3211, 3212, 3217, 3226, 3240
3243, 3244, 3261, 3262 (2ch + 4ch) ..............
Philips PM 3295A - 400MHz Dual Chann
Philips PM 3296 - 350MHz Dual Channel ..
Philips PM 3208 - 20MHz Dual Channel .... — X
Telequipment D68 - 50MHz Dual Channel ... £200
Other scopes available too

SPECTRUM ANALYSERS

...from £300

...from £650

Hewlett Packard 3580A — -5Hz-50KHZ............cccooccooid £995
Hewlett Packard 8590A — 10KHz = 1.5GHz - (as new)................. £4300

Hewlett Packard 182T with 8559A (10MHz - 21GHz) ...........c.cc... £3750
Hewlett Packard 4953 Protocol analyser ....................
Hewlett Packard 8561A - 6.5GHz .............. .
Hewlett Packard 3585A 20Hz - 40MHz ................
Hewlett Packard 3561A Dynamic Signal Analyser ..
HP 3582A - 25KHz Analyser, dual channel...

HP8754A — Network analyser 4-1300MHz...... ...£3500
Marconi 2370 — TIOMHZ.......c..ccciiiiiiiiiiiie it irae e s s servaeas £995
Marconi 2371 — 304Hz - 200MHZ .........ccccooiiiiiviiiiiiiiiinisimnnens ...£1250
Rohde & Schwarz - SWOB 5 Polyskop 0.1 = 1300MHz ................ £2750
MISCELLANEOUS
Anritsu MG642A Pulse Pattern Generator.............ccccccveviiimnciinnd £1500
Avo VCM 163 Valve Characteristic Meter............ i sy iy £400
Ballantine 323 True RMS Voltmeter.............ccoiiiiiiiiiiiinien £350
Datalab DL 1080 Programmable Transient Recorder.............. =S £350
Farnell RB 1030-35 Electronic load TKwW ..........ccoceviiiiiiiinniiiniiiinian £450

Farnell 2081 R/F Power meter
Farnell TSV 70 Mkll Power Supply (70V-5A or 35V-10A)
Ferrograph RTS-2 Audio Test Setwith ATU 1 ... v
Fluke 8010A/8012A/8050A Digital multimeters - from......................
Fluke 5101A AC/DC Calibrator ...........ccocooeiiiiiiiiiiiiiiiianiecane

Fluke 5101B AC/DC Calibrator .....
Fluke 5220A Transconductance Amplifier (20A) .............cveeieenns
General Rad 1658 LCR Digibridge .................... . .
Gould TA 600 — Thermal Array Recorder............cccccovueveiiiiniiinnins £400
Helden 1107 — 30V-10A Programmable Power Supply (IEEE) ......... £650

Hewlett Packard 334A — Distortion Analyser ................ . .£250
Hewlett Packard 436A Power meter +8481A sensor.............cc..oc..... £950
Hewlett Packard 3437 A System voltmeter..............ccccooininiiinnn. £350
Hewlett Packard 3456A Digital voltmeter................c.cccocviniinnneid £850
Hewlett Packard 3760/3761 Data gen + error detector ...........each £300
Hewlett Packard 3762/3763 Data gen + error detector ........... each £350
Hewlett Packard 3777A Channel selector..............cccccmriiinrniannn £250

Hewlett Packard 4193A Vector impedance meter ...............cooviouns £3250
Hewlett Packard 5420A Digital Signal Analyser ............cccooviieend £350
‘Hewlett Packard 5423A Structural Dynamics Analyser.................... £350
Hewlett Packard 54470B Digital Fifter ......................... N — £100
Hewlett Packard 54410A Analogue/Digital Converter ..................... £100
Hewlett Packard 6632A System Power Supply ............ —y £450
Hewlett Packard 7402 Recorder with 17401A x 2 plug-ins ............... £300

Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz .._......................
Hewlett Packard 8408A Frequency comb. generator ................cc.....
Hewlett Packard 8443A Tracking gen/counter with 1EEE.........
Hewlett Packard 8444A Tracking Generator ...
Hewlett Packard 8620C Sweep oscillator mainframe ..............ccc.....
Hewlett Packard 8750A Storage normaliser..............ccccoeeniivenes
Hewlett Packard 3438A Digital multimeter..............ccccoiimnnnninnd
Hewlett Packard 6181C D.C. current source

Hewlett Packard 59501B HP.1B isolated D/A power
supply programmer.............
Hewlett Packard 3711A/371 2A/3791 B/3793B Microwave Link Analyser

.................................................................................................. £3500
Hewlett Packard 8901B - Modulation analyser AM/FM (150KHz -
RET001T o F 2 = i I - £3750
Hewlett Packard 8903B - Audio Analyser (20Hz - 100KHz) ........... £2750
Hewlett Packard 5316A Universal Counter HP1B ... £550
Hewlett Packard 5316B Universal Counter HP1B ...............ccocueueeee. £775
Hewlett packard 5385A Frequency Counter - 1GHz - (HP1B)

with OPTS 001/003/004/005.........ccoootiiiiiiiiiiriioemimiiimesisssscsasaassasas £995

Hewlett Packard 1630G Logic Analyser (65 channel)....................... £850
Hewlett Packard 8657B 2060MHz synthesised signal generator
........................................................................... (as new) £8250

Hewlatt Packard 6623A Triple output system power supply........... £1950
Hewlett Packard 6624A Quad output system power supply ........... £2250
Hewlett Packard 35677A “S” Parameter Test Set
Hewlett Packard 6453A Power supply 15v-200A
Hewlett Packard 4261A LCR Meter
Hewlett Packard 4271B LCR Meter
Hewlett Packard 3764A (Opt 002) Digital Transmisslon Analyser..£3500

Hewlett Packard 3586A Selective level meter ...l £1750
Hewiett Packard 8656A 990 MHz synthesised sig. gen. ................ £1500
Hewlett packard 3488A HP - 1B switch control ............c.c.coooee £500

International Light - IL 1700 Research Radlometer with Erythermal
Sensor Head.......
Krohn-Hite 2200 Lin/Log Sweep Generator
Krohn-Hite 4024A Oscillator..................ccco i,
Krohn-Hite 6500 Phase Meter ...

Leader LCR 745G LCR Meter ... (as new) £1150
Lyons PG73N/PG75/PG283/PG Pulse generator ...................... from £225
Marconi 2432A 500MHz digital freq. meter ..o £200

Marconl 2337A Automatic dist. meter....
Marconi 2356 20MHz level 0ScCillator ............c.cccoviiiiiiiiioiiciionieiinine

Marconi 2306 Programmable interface................cccooiniiniininnn. £450
Marconi 2830 Multiplex tester............cccoiiiiiiiiiiiiiiiiiie e £1000
Marconi 2831 Channel access SWItCh ...........cccooiiiiiiiiniiiiniinnrend £400
Multicore “Vapourette” Bench Top Vapour Phase SMD Soldering

Machine (New + Unused) ..ot £650
Philips 5390 1GHz R/F Synthesised signal gen ............cccoccecenains £1250
Philips PM 5167 10MHZz function gen................cooiiiniinininninncnnn. £400
Racal Dana 202 Logic analyser + 68000 disassembler..................... £250
Racal Dana 9242D Programmable PSU 25V-2A . ...........ccceveennnnn. £300

MANY MORE ITEMS AVAILABLE - SEND LARGE
S.A.E. FOR LIST OF EQUIPMENT
ALL EQUIPMENT IS USED — WITH 30 DAYS
GUARANTEE.

PLEASE CHECK FOR AVAILABILITY BEFORE
ORDERING — CARRIAGE & VAT TO BE ADDED TO
ALL GOODS
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Creating a robot which can walk across
an unknown terrain is one of the great
challenges facing the designers of such
systems. Here, we look at some of the
problems and some of the solutions

early all the great science fiction robots of the

cinema have walked. Most have been

anthropomorphic ‘metal men’ such as C3PO in

Star Wars, others such as Huey, Louey, and Duey

in Silent Running have simply used walking as a
means of locomotion. However, most of the current generation
of robots to be found in factories and laboratories are either
static or move using wheels. Why then does science fiction put
such emphasis on walking robots?

The answer to this question is that besides the obvious
dramatic impact of an anthropomorphic robot, walking is a
more efficient form of locomotion when faced with an uneven
terrain full of obstacles. One would probably not attempt to
drive a car across a field strewn with large numbers of boulders
of different sizes, but one could walk across it, climbing over the
boulders where necessary.

This means that if we want to have mobile robots which can
operate in an uneven terrain then it is probably best to design a
system which can walk rather than one which uses wheels.
Given this conclusion, it is hardly surprising to discover that
NASA has replaced the wheeled ‘rover’ of lunar exploration
days with a walking robot for future unmanned planetary
exploration projects.

Indeed, walking planetary exploration robots are already
being tested out.

ROBOTS -

which can wa

The Dante project is a good example, where NASA are
experimenting with the use of a walking robot to explore an
active volcano in Antarctica. The walking robot used in this.
project is still undergoing refinements that will overcome
limitations that were brought to light in earlier tests, but it
already demonstrates the kind of use to which walking robots
will be put, to working and exploring extremely harsh
environmental conditions, both on Earth and on the planets of
our solar system.

Two feet, four feet, or more?

The first thing that we need to do when thinking about the
design of a practical walking robot is to abandon any idea of
building a bipedal system that mimics the human being.
Building such a robot is not impossible but very complex
because of the constant need to readjust the robot’s centre of
gravity and balance while it is walking or even just standing still;
without such fine readjustment it will fall over. To demonstrate
this, notice that it is virtually impossible to stand completely still,
the body will continually make small side to side or back and
forwards movements to restore balance.

Of course when designing a bipedal robot, one could lower the
centre of gravity by putting a lot of weight in the feet, but this
would make it difficult to actually lift the legs off the ground
since this would again raise the centre of gravity to a point
where instability would occur. The result of this approach is that
one would end up with a robot that shuffled along rather like the
walking robots sold in toy shops.

A robot with three legs would be stable in a stationary position
but would become totally unstable when one leg is lifted in
order to move it forward. The only solution to this instability
would be to have two of the legs used for locomotion and the
third used to counterbalance the instability resulting from
movement of the other two. This type of approach is used by
birds, kangaroos, some lizards and, millions of years ago, many
species of dinosaur. In all these species, a tail is used as a
counterbalancing third leg.

A four-legged robot will have far greater stability than a two-
legged one. For a start, the centre of gravity is lower and the
four legs, assuming they are located at the four comers of a
robot body, will prevent it actually falling over whilst it is standing
still. However, if one of the four legs is lifted in order to move it
forward as part of a walking sequence then it once again
becomes potentially unstable.

The only way to overcome this instability is to monitor the
system’s stability and then make small adjustments in the
position of the three legs still on the ground so that the centre of
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gravity is shifted away from the lifted leg and stability is restored.
If you look at a four-legged animal like a dog you can see how it
moves its body and tail to perform the movement of the centre
of gravity away from any lifted leg.

A five-legged system is another possibility that would be more
stable than a four-legged system. Apart from the starfish family
there are no five-legged organisms in nature. But in many four-
legged animals the tail performs the same function as a leg; just
think of how a monkey uses its tail.

We finally come to systems with six legs. If we look at nature we
find that there are more species on this planet with six legs than
there are with four, or two, or indeed any other number of legs.
These six-legged species are the insect and they provide us
with a perfect model of an easy to build walking system, one
where instability is no longer a serious problem. An insect walks
by liting a leg and moving it forward, then swinging the rest of
the body forward in order to follow it some of the way. With only
one leg off the ground at a time it still has five legs on the
ground and is thus perfectly stable at all times, even with three
legs off the ground it can still be completely stable.

This means that if we are building a walking robot then the
easiest design to implement is one with six legs. With six legs
there is no need to design into the system all the fine
adjustments of position which are necessary in order to achieve
stability during walking. All that the design needs are fairly
simple leg movement actuators and a controller which can
move the legs in the correct manner and the correct sequence.
In fact, if we look at most of the practical walking robots which
have been built in various labs around the world, then we find
that the vast majority of them are six-legged, or so-called
‘insectoid robots’ - robots which vary in size from just a few
centimetres to several metres long, and which can be used for
a wide range of different uses, from planetary exploration to
military applications.

Iinsectoid robots

A great deal of development work has gone into the design of
different insectoid robots. Indeed, at Massachusetts Institute of
Technology there is a specialist ‘insect lab’ which is dedicated

ROBOT
CHASSIS

ALPHA
ACTUATOR

BETA
ACTUATOR

Fig.1 Single leg of 6 legged insectoid

to designing and developing such six-legged autonomous
walking robots. For the rest of this article we will look at some of
the design concepts which have been developed by Rodney
Brooks and his team at MIT.

One great advantage of an insectoid robot design is that it is
modular, six identical single legs joined as pairs to make three
identical pairs of left and right legs, which in turn are joined
together to make a single insectoid. The legs have to be
capable of swivelling forward and backwards and of being lifted
up and down. This means that each of the six identical legs
requires two actuators; one, the Beta Motor, lifts the leg up and
down, and the other, the Alpha Motor, swivels it forward and
backward (see Fig.1.).

The two actuators are in fact servo motor systems of some
sort ( the exact mechanics employed are up to the designer, but
at ETI we have buiit a perfectly serviceable walking robot using
commercial radio control servo motors as the actuators and
pulse width proportional servos are, in general, a lot easier to
use in this type of application - they only require a single /O line
between processor and servo, thus cutting down on electronics
and wiring complexity). The virtue of such servo motors is that
they are easily connected to a microprocessor /O port and their
position accurately controlled using very simple software.

The MIT robots are built to a design philosophy known as
‘subsumption architecture’. This does not employ the traditional
analytical approach to the design of robotic systems but instead
uses a network of processors and hardware which is capable of
developing simple behaviour patterns. This a strictly hierarchical
system and no behaviour will be added to the system until the
lower levels of subsumption are up and running. thus the
walking robot must be able to stand before it can walk, walk
before it can climb stairs and so on.

In keeping with this philosophy, each leg on the MIT
insectoids has its own processor, it is an independent unit and
communicates with a higher level processor simply by
transferring a couple of values. It is-up to each leg processor to
accurately control the movements of that specific leg's motors
in response to commands from the higher processor and to
inform that higher level processor when the action has
been executed:

The basic MIT insectoid thus has a total of twelve actuators
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Fig.2. AFSM network for walking insectoid

and seven processors; that is one main processor and one
processor and two actuators for each leg. Each of these processors
runs software which is configured as a number of Augmented
Finite State Machines, or AFSMs. Each basic leg processor is
running five AFSMs and the main processor two AFSMs, making
32 AFSMs in total. It is the interaction between this network of
AFSMs that is used to generate simple walking behaviour,

Walking with six legs

Robot system developers have traditionally looked upon the
creation of a walking. robot as something that poses
considerable technical difficulties. Indeed if we were to use a
standard analytic approach then writing the control software for
such a robot would indeed be a difficult task. But, thanks to
Rodney Brook’s subsumption philosophy a ot of the complexity
is removed and can in fact be automatically generated by the
system and it is a philosophy which is, to a very large degree,
independent from the hardware design.

To examine how the system works we need to look at the
various subsumption layers, starting with the lowest and
simplest, making the robot stand up. Each leg processor has
two AFSMs which control the actuators; these are known as the
AlphaPos AFSM and the BetaPos AFSM. A number sent to one
of these AFSMs will cause the related servo motor to tum to the
vertical or lateral position that equates to that number. So at the
lowest level of subsumption we can get the robot to stand up
by using the supervisor processor to transmit to afl the
AlphaPos and BetaPos AFSMs the appropriate leg position

values to get the system to stand up.

The result of this is that all the servo motors will move to the
correct position and the insectoid’s legs will be correctly
positioned in order to make it stand up. However, this needs to
be done carefully and in the correct sequence otherwise there is
a danger that the robot will simply fall over. Legs should be
moved to a zero starting position first, then all moved together
in the correct sequence thus ensuring that the robot stands up
in an even and organised manner.

Once the robot has been made to stand, we can then add
the next subsumption layer, the layer which performs the basic
walking control. By basic walking we mean walking forward at a
set speed and in a straight line over a level floor free from
obstructions. For a six-legged insectoid, basic walking means
that when any five legs are touching the ground, a sixth leg is
raised. To move forward a small amount the insectoid merely
swings all the legs touching the ground to the rear by a few
degrees. The raised leg is then swung forward and placed on
the ground, when this leg touches the ground another is raised
and once more all the legs swung a few degrees to the rear.

This process continues until all six legs have been raised and
is then repeated as the insectoid moves forward. It may seem
rather slow and cumbersome and indeed, there are a great many
different walking sequences which are used by insects, but all
rely on the same basic principle; the legs which are on the
ground swing back, whilst those which are raised swing forward.

A very common insect leg movement sequence is known as
the alternating tripod gait, if the legs on the right side of the
body are labelled R and those on the left L, and are numbered
from 1 to 3 with leg 1 being at the front of the insectoid then
two alternating sets of tripods are used. These two sets are R1,
L2, R3, and L1, R2, L3. In walking using this gait ,an insect will
leave one tripod set on the ground and lift all the legs of the
other tripod set. The body is then swung forward, the raised
legs moved forward, set on the ground and the other tripod set
legs raised, the body swung forward, and so on.

The insectoid control software

The most important components of the basic walking
subsumption fayer are located in the control processor; a global
controller AFSM called Alpha Balance and a walking sequence
master module called Walk. Each leg processor is running a
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network of five AFSMs which govern leg movement by both
Alpha and Beta actuators.

The AFSMs used in the MIT subsumption based insectoids
communicate with each other by passing values that represent
either commands or status reports from other AFSMs. This is
particularly important in the Alpha Balance AFSM which is
designed to receive continual reports on the position of each leg
and then generate the Alpha actuator swivel commands that
are responsible for the insectoid actually moving forward.

The position of each leg is represented by a number that can
be either positive or negative. The position has a value of zero
when the leg is at 90degrees to the body, a negative value
when it is pointing to the rear of the body and a positive value
when it is pointing forward; the greater the value the more the
leg is rotated away from the 90degree position. The function of
Alpha Balance is to add all these values together and produce
an average leg value, if the sum is negative then the average leg
points backward and if it is positive then the average leg points
forward. When an insectoid moves it swings a leg, orlegs, to
the front. This leg or legs then send a positive value/values back
to the Alpha Balance, the result being that the average leg value
will become more positive. This upsets the balance of the
system so, to restore it, Apha Balance sends a counterbalancing
negative value to the remaining legs which are on the ground
and this negative signal causes them to swivel to the rear, thus
restoring the balance. In other words, what Alpha Balance tries
to do is ensure that the average leg value is around zero.

In a basic insectoid, all that the Walk AFSM does is generate
the walk sequence. It has no feedback and its output is simply
an on/off signal to the network of leg control AFSMs running in
the leg processor and it will probably generate just a single
sequence pattern at a standard walking speed. However, higher
subsumption layers will use the Walk AFSM to generate
different kinds of walking pattern that will allow the insectoid to
move at different speeds, to walk backwards or tum corners.

The leg processor software

Each leg processor thus has three connections to the main
control processor. There is the command line coming from the
Walk AFSM and the Input and output to the Alpha Balance

AFSM. In addition, the leg processor has a connection which
drives the Alpha actuator and another which drives the Beta
actuator. In practice, there will also be other connections to limit
switches and some form of leg force, or foot down, sensors.
The interconnections between the five leg processor AFSMs
and also between them and the two controller AFSMs are
shown in Fig.2. Note that, in addition to the AlphaPos and
BetaPos AFSMs used in the standing subsumption level, there
are three new ones; Alpha Advance, Up Leg, and Down Leg.
The suppresser switches will prevent the system trying to move
past the design limits and perhaps damaging itself.

The best way of describing the leg processor AFSMs, how they
function individually and how they interact with each other, is to
try and go through what happens when a leg movement is
initiated. Leg movement initiation comes via a command line
from the higher level Walk AFSM and which is connected to the
leg processor Up Leg AFSM. The activation of Up Leg by this
command now starts off a sequence of co-ordinated events.
The first is that Up Leg sends a negative value to BetaPos,
thereby activating the beta actuator and raising the leg.
Normally, BetaPos will be sent a positive value by the Down Leg
AFSM, thereby keeping the leg firmly on the ground, but the
signal from Up Leg counteracts this and thus initiates the
desired leg movement.

When the leg has been raised to the desired level the BetaPos
AFSM will send a completed action signal to three other AFSMs
in the network. These are Up Leg, Down Leg, and Alpha
Advance and this completion signal thus initiates three
simultaneous actions. The signal to Alpha Advance generates a
strongly positive signal which is sent to the AlphaPos AFSM
thereby causing the Alpha actuator to swing the leg forward.

At the same time the completion signal from BetaPos to Up Leg
causes it to cancel the negative value being sent to BetaPos
and the same completion signal to Down Leg reactivates its
positive signal to BetaPos. The result of these two actions is
that the leg is replaced firmly on the ground, but in a new
position since it has been swung forward by the Alpha actuator.
The above system will walk in a reasonable manner but it has
one weakness, it will only walk on totally flat and even ground.
This is because the BetaPos AFSM is designed to raise and
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lower the leg to preset positions. If the ground is uneven, then
the leg may meet the ground before it is lowered to the preset
position, or it may not reach the ground at all. In either case, it
will upset the ability of the system to walk, perhaps catastrophically.
The solution is to add another level to the system by adding
another AFSM that communicates with BetaPos and tells it
when the leg has touched the ground, as opposed to using the
preset position. This builds into the system a degree of
compliance which allows the Insectoid tQ.cope with walking on
uneven terrains. The system can be designed te sense when
the leg has touched the ground-using either force sensors on
each robot foot or by measuring the ameunt of force applied by

building autonomous robots that are capable of displaying
complex behavioural pattems. In theory, it should be possible to
go on adding new layers to the system ad infinitum, but this is
only in theory, in practice systems have only been built with just
a few layers, and indeed there may be some practical limit to
the number of layers which can be used.

Going further

The above described technique is just one of many that can be
used to create a robot that will move-about by walking rather
than with the aid of wheels. It is a very primitive system and will
need considerable refinement, as well as the addition of further

the Beta actuator.

Similar sensors can be built into the system to tell another new
AFSM attached to AlphaPos that the raised leg when it is being
swung forward has hit something and therefore either needs to
be raised higher or if this does not work then the higher level of
subsumption needs to be activated to get the insectoid to avoid
the obstruction.

Higher levels of subsumption can be added which will enable
the system to use sensors such as whiskers or infra-

world that anything NASA can do, ETI readers can also do.
red/ultrasonic rangefinders that will be able to detect obstacles
in front of the insectoid before they are hit by a leg and thus

. g
enable the system to take the necessary evasive action. » e

Conversely, the sensors could be used to detect something 3 )
which will attract the insectoid.
Subsumption architecture is an interesting technique for

subsumption-layers, before it will do more than just stagger
across the floor in a very ungainly fashion.

However, the aim of this article is not to provide a complete
set of instructions for building a walking robot but to simply
point readers who might be considering building an entry for the
First ETI Amateur Robot Competition in the right direction. So
come on readers, let’s see what you can do, let’s show the

Ny

The First Electronics Today International
Amateur Robot Competition

A competition which is provisionally scheduled to take place at the Model Engineering Exhibition in January
19986, the competition is to find a walking robot which can, in the shortest time, traverse a course that will
include slopes, stairs, and numerous different obstacles. The course area will be 10metres square. The robot
will start from one corner of the course area and will be expected to retrieve an empty standard aluminium
soft drinks can located at the opposite diagonal corner of the course area and bring it back to the starting
position

The robot must be completely autonomous with no connection or communication of any sort with any
external computer or individual. It must therefore contain its own processor and its own power source.

The robot will be expected to walk over obstacles less than 5cms high, and locate and go around any that
are higher. Stairs will have a rise height of 5cms and a tread depth of 10cms, no slope will be greater than
20degrees.

Each leg must be lifted clear of the floor at some stage whilst walking on level ground (no using wheels on the
end of each leg!) and at no time can all the legs be lifted off the floor for more than two seconds (hopping is
allowed but no flying).

The dimensions of the robot must be such that at maximum leg extension it will fit within a 50cm cube. It can
have between one and ten legs and at no time, while traversing the course, must the main body of the robot
touch the ground, although it can do so before starting the course and after completing the course.

The competition is open to any amateur robot builder or group of robot builders. It is scheduled to be held at
the Model Engineers Exhibition in London during the first week of January 1296.

More details about the course design, the judging and, of course, the prizes, will be published over the
coming months in ETI. Judging by initial interest in commercial sponsorship, we hope that prizes will be quite
substantial. We are also expecting to have considerable media coverage of the event.

To help readers with the early stages of planning and designing an entry, we will be publishing further articles
on subjects which should be of assistance and will also be arranging for various manufacturers to supply
specialist items which will be needed by robot builders.

If you are interested in entering a robot for this competition then could you please write to us as soon as
possible at ET! giving your name, address and contact phone number, plus a few details about yourself or
your group. This information will help us to plan the event. Preliminary entry notification should be sent to: ETI,
Robot Competition, ASP, Boundary Way, Hemel Hempstead, Herts HP2 7ST.
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Surplus always
wanted for cash!

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

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

SPECIAL BUY

AT 286

e
40Mb HD + 3Mb Ram : ']

LIMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
Made In the USA to an industrial specification, the system was
designed for total reliability. The compact case houses the mother-
poard, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
drive & integral 40Mb hard disk drive to the front. Real time clock
with battery backup is provided as standard. Supplied in good used
condition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Run [

Order as HIGRADE 286 QN L Y £,4[g§oo .‘%)

CALL FOR QTY COUN

PC SCOOP

COMPLETE
COLOUR SYSTEM

ONLY £99.00 By

A massive bulk purchase enables us to bring you a COMPLETE
ready to run colour PC system at an unheard of price!
The Display Electronics PC99 szslem comprises of fully com-
patible and expandable XT PC with 256k of RAM, 5%* 3ng flop-
gy disk drive, 12 CGA colour monitor, standard 84 key key-

oard, MS DOS and all connecting cables - just plug in and go
1! Ideal students, schools or anybody wishing to learn the worlc of
PC's on an uitra low budget. Don't miss thls opportunity.

[ for 90 1
Fully guaranteed tor 9 Da&?der as PCI9COL £99.00 ®

Optlonal Fitted extras: VGA graphics card £29.00
1.4Mb 3%" floppy disk drive (instead of 1.2 Mb) £32.95
NE2000 Ethernet (thick, thin or twisted) network card £49.00

Optional Fitted extras: 640k RAM £29.00
2nd floppy drive, specify 5%® 360k or 3%" 720k £29.95
Above prices for PC99 offer ONLY.

FLOPPY DISK DRIVES 3.5"- 8"

5.25" from £22.95 - 3.5" from £24.95

Massive purchases of standard 5.25° and 3.5" drives enables us 1o
present prime product at industry beating low prices! All units (unless
stated) are BRAND NEW or removed from often brand new equip-
ment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. All are IBM-PC compatible (If 3.5" supported on your PC).

3.5" Panasonic JU363/4 720K or equivalent £24.95(B
3.5" Mitsubishl MF355C-L. 1.4 Meg. Laptops only * £36.95(B
3.5° Mitsublshl MF355C-D. 1.4 Meg. Non laptop £29.95(B
5.25" Teac FD-55GFR 1.2 Meg £29.95(B
5.25* BRAND NEW Mitsubishi MF501B 360K £22.95(B
* Data cable Included in price.

Shugart 800/801 8" SS refurbished & tested £195.00(E'
Shugart 851 8* double sided refurbished & tested £250.00(E
Mitsublshi M2894-63 8° double sided NEW £275.00(E
Mitsubishi M2896-63-02U 8" DS slimline NEW £285.00(E

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

HARD DISK DRIVES

End of line purchase scoop! Brand new NEC D2246 8" 85 Mbyte
of hard disk storage! Full Industry standard SMD Interface. Ultra
hl speed data transfer and access time, replaces Fujitsu equivalent

model. complete with manual. Only £299.00(E)
3.5° FUJI FK-309-26 20mb MFM I/F RFE £59.95(C)
3.5° CONNER CP3024 20 mb IDE I/F (or equiv )RFE £69.95(C)
3.5" CONNER CP 3044 40mb IDE I/F (or equiv.)RFE £89.00(C
3.5" RODIME RO3057S 45mb SCSI I/F (Mac & Acorn)  £99.00i Ci
5.25" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE £49.95(C)
6.25" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95(C)
5.25" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C)

8" FUJITSU M2322K 160Mb SMD I/F RFE tested 2195.00&‘
Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95

THE AMAZING TELEBOX

Converts your colour monitor into a QUALITY COLOUR TV

The TELEBOX consists of an attractive fully cased maing powered
unit, containing all electronics ready 10 plug into a host of video moni-
tors made by makers such as MICROVITEC, ATARI, SANYO,
SONY, COMMODORE, PHILIPS, TATUNG, AMSTRA[’) etc. The
composite video output will also plug directly into most video
recorders, allowing reception of TV channels not normally receivabie
on most television receivers® (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully tuneable 'off air UHF
colour television channels. TELEBOX MB covers virtually all televi-
sion frequencies VHF and UHF including the HYPERBAND as
used by most cable TV operators. A composite video output is
located on the rear panel for direct connection to most makes of
monitor or desktop video systems. For complete compatibility - even
for monitors without sound - an integral 4 watt audio amplifier and
low level Hi Fi audio output are provided as standard.
TELEBOX ST for composite video Input type monitors £34.95
TELEBOX STL as ST but with integral speaker £37.50
TELEBOX MB Multiband VHF-UHF-Cable- Hyperband tuner £69.95
For overseas PAL verslons state 5.5 or 6mhz sound specification.
“For cable / hyperband reception Telebox MB should be connected
1o cable type servic g code on all Teleboxes is (B}

FANS & BLOWERS

MITSUBISHI MMF-D6D12DL 60 x 25 mm 12v DC  £4.95 10/ £42
MITSUBISHI MMF-09812DH 92 x 25 mm 12v DC  £5.95 10/£53
PANCAKE 12-3.5 92 x 18 mm 12v DC £7.95 10/ £69
EX-EQUIP 120 x 38mm AC fans - tested specity 110 or 240 v £6.95
EX-EQUIP 80 x 38mm AC fans - tested specify 110 or 240 v £5.95
VERO rack mount 1U x 19° fan tray specify 110 or 240v £45.95 e
IMHOF B26 1900 rack mnt 3U x 19° Blower 110/240v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

5,000,000 items EX STOCK

For MAJOR SAVINGS - SAE or CALL FOR LATEST LIST

Issue 13 of Display News NOW availa

VIDEO MONITOR SPECIALS

Superb quality 14° FOREFRONT MTS-9630 SVGA Multisync
- Multimode monitor 0.28" dot pitch with resolution of
© 1024 x 768. The multi mode nput allows direct con-
nection to a host of computers including IBM PC's in
L: CGA, EGA, VGA & SVGA modes, BBC, COM-
{ MODORE (including Amiga 1200), ARCHIMEDES
" etc. The H version wifl also function with the ATARI in
all modes inc HI RES monochrome Complete with
Ytext' switching for WP use.(possible minor screen bums) S down to
15 kHz. Supplied in EXCELLENT little used condition with full 90 day

uarantee.
rder as MTS-9600/ H for ATARI £149.00 (E
All modes as abeve Order as MTS-9600/S £129.00 (E

ELECTROHOME ECM-1211SBU 12" VGA multisync monitor with
resolution 640 x 480. Multi Input selection; 9pin CGA/ EGA ; 15 pin
VGA or § BNC connectors. 0.31 pitch. Compatible with PCs,
Amiga, Atarl and others. in good used condition (possible minos
screen bums)30 day guarantee. £99.00 (E)
KME 10" high definition colour monitors. Nice tight 0.28° dot pitch
for superb clarity and modem styling. Operates from g ,
any 15.625 khz sync RGB video source, with RGB
analog and composite sync such as Atarl,
Commodore Amiga, Acorn Archimedes & BBC.
Measures only 13,5° x 12" x 11°. Only £125 (E)§
Good used condtion. 90 daE guarantee. :
KME 10" as above for PC EGA standard £145.00 (E)

NEC CGA 12° colour IBM-PC compatible. High quak ...
ity ex-equipment fully tested with a 90 day guaran-
tee. In an attractive two tone ribbed grey plastic case
measuring 15°L x 13"W x 12°H. The front cosmetic
bezel has been removed for contractual reasons.

Only £49.00¢)
20" 22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL all solid state colour moniors,
complete with composite video & optional sound inputs. Attractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.In
EXCELLENT litfle used condition with full 90 day guarantee.

20"...£135 22"...£155 26"..£185(

12" Mono. Philips BM7542 /05G for CCTV  NEW £69.95 (C)

DC POWER SUPPLIES

10,000 Power Supplies Ex Stock
Call for info / iist
Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a, +24v
4a (6a peak). Al outputs fully regulated with over voltage protection
on the +5v output. AC input selectable for 110/240 vac. Dims 13" x
5" x 2.5". Fully guaranteed RFE. £85.00(B)
Power One Sy 130. 130 watts. Selectable for 12v (4A) or 24 v
(2A). 5v @ 20A. & 12v @ 1,5A. Switch mooe.New. £59.95(B)
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @ 2a.
-12v @ 0.1a. €-1/4° x 4° x 1-3/4° RFE tested £22.95(B)
Lambada LYS-PV-12 200 watt switch mode.+12V DC @ 29a
semi enclosed, 10" x 5" x 5°. RFE and fully tested. £59.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v @
15a,-5v @ 1a,+412v @ 6a.27 x 12.5 x 6.5cms.New. £49.95(C)
Boshert 13090, Switch mode.ldeal for drives & system. +5v@ 6a,
+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B
Farnell G6/40A, Switch mode. 5v @ 40a.Encased £95.00(C,

SPECIAL INTEREST

INTEL SBC 486/133SE Muliibus 486 system. 8Mb Ram
Zeta 3220-05 A0 4 pen HPGL RS232 fast drum plotter
3M VDA - Video Distribution Amps.1 in 32 out
Trio 0-18 vdc bench PSU. 30 amps. New
Fujitsu M3041 600 LPM band printer

VG Electronigs 1035 TELETEXT Decoding Margin Meter
Andrews LARGE 3.1 m Satelite Dish + mount {For Voyagert) £950
RED TOP IR Heat seeking missile {(not armed f) POA
Tektronix 1L30 Spectrum analyser piug in

Thurtby LA 1608B loglc analyser
GEC 1.5kw 115v 60hz power source
Brush 2Kw 400 Hz 3 phase frequency converter

Anton Pillar 75 kW 400 Hz 3 phase frequancy converter
Newton Derby 70 KW 400 Hz 3 phase {requency converter
Nikon PL-2 Projection lens meter/scope

Sekonic SD 150H 18 channel digital Hybrid chast recorder
HP 7580A A1 8 pen HPGL high speed drum plotter
Kenwood DA-3501 CD tester, laser pickup simulator
Computar MCA1613APC 16mm auto irls lenses ‘C' mount
Seaward PAT 2000 dual voltage computerised PAT tester

£1975
£1950

POA
£75
£1995
£1850
£350

£125
£585

Surplus always
wanted for cash!
SPECIAL OFFER

Computer
Controlled

- = LaserVideo
One of lh_e_mc;sl amazing surplus DISk Player

deals that we ever been able 10 offer
youl The Philips VP410 LaserVision player, in as new condition,
unit features full computer control, Plays standard 12" LaserVision
disks with startling visual and audio quality In two channel stereo
or mono. When controlled by a computer, it may also be used as a
versatile high quality storage / retrieval medium. It will play back
either LaserVision CAV (active play) or CLV {Long Play) discs
which covers most types of commercially available video discs).
ome of the many features of this incredible machine are:

BS-232 INTERFACE RGB / COMPOSITE VIDEO OUTPUT

BNC+SCART INTERFACE PAL / RGB DECODER

R+WIRED REMOTE CONTROL  FAST RANDOM ACCESS

oPECIRL PURﬁHHSE Only £399.00

9" RACK CABINETS

2 Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!

Top quality 19* rack cabinets made in UK by
Optima énclosures Ltd. Units feature
designer, smoked acrylic lockable front door,
full height lockable half louvered back door
and removable side panels. Fully adjustable
Internal fixing struts, ready punched for any
configuration of equipment mounting plus
ready mounted integral 12 way 13 amp socket
switched mains distribution strip make these
racks some of the most versatile we have
ever sold. Racks may be stacked side by side and therefore require
only two side panels to stand singly or in bays
Ovarall dimensions are: 77-1/2° H x 32-1/2° D x 22° W. Order as:
OPT Rack 1 Complete with removable side panels. £335.00 (G)
DPT Rack 2 Rack, Less side panels £225.00 (G)

Over 1000 racks in all sizes 19” 22" & 24”
3 to 44 U. Available from stock !!
| Call with your requirements.

LIS PINTREPI N

L L )

TOUCH SCREEN SYSTEM

Tre ultimate in ‘Touch Screen Technology' made by the experts -
MicroTouch - but sold at a price below cost It System consists of
a Wat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to a PCB with on board sophisticated electronics. From
the board comes a standard serlal R$232 or TTL output. The out-
put continuously gives simple serial data containing positional X & Y
co-ordinates as to where a finger is touching the panel - as the fin-
ger moves, the data instantly changes. The X & Y information is
given at an Incredible matrix resolution of 1024 x 1024 positions
ower the screen size It So, no position, however small fails detec-
tion. A host of avallable translation software enables direct con-
nection to a PC for a myriad of applications including: control pan-
els, pointing devices, POS systems, controllers for the disabled or
computer un-trained etc etc Imagine using your finger in "Windows'
Instead of a mouse ! (a driver is indeed available 1) The applica-
tlans for this amazing product are only limited by your Imagina-
tslbnll Supplied as a complete system 'includlng Controfler, Power
upply and Data at an incredible price of only:
RFS.DF{II Software Support Avnilablep- Fulty Gumya-mnd£145' 00 8

LOW COST RAM & CPU’S

INTEL 'ABOVE' Memory Expansion Board. Full length PC-XT
and PC-AT compatible card with 2 Mbytes of memory on board.
Card Is fully selectable for Expanded or Extended (286 processor
and above{memory. Full data and driver disk suppiled. in good
used condition fully tested and guaranteed.
Vlindows compatible. Order as: ABOVE CARD  £59.95(a1)
It memory upgrade cards for PC AT XT expands

Falf length 8

memory either 256k or 512k in 64k steps. May also be used to fill

In RAM above 640k DOS limit. Complete with data.

Order as: XT RAM UG. 256k. £32.95 or 512k £385905 (A1)
Al

4AMB x 9 SIMM 9 chip 120ns only £18:

1 MB x 9 SIMM 3 chip 80 ns only £23.50 (A1
1 MBx 9 SIMM 9 chip 80 ns onty £22.50 (A1
4 M8 70ns 72 pin simm module ....... only £89.00 (A1

SPECIAL INTEL 486-DX33 CPU few only £79.99 Al

NO BREAK UNINTERRUPTIBLE PSU'S

&rand new and boxed 230 volts 1 KVa uninterruptible power supply
system from Densei. Model MUD 1085-AHBH. Complete with
sealed lead acid batteries in matching case. Approx time from inter-
rupt is 15 minutes. Complete with full manual. £575.00@

EMERSON ACCUCARD UPS, brand new 8 Bit hall length PC
«compatible card for ail IBM XT/AT compatibles. Card provides DC
power to all internal system components in the event of power sup-
ply fallure.The Accusaver software provided uses only 6k of base
RAM and automatically copies all system, expanded and video
memory to the hard disk in the event of loss of power. When power
% returned the machine is returned to the exact status when the
power failed !t The unit features full self dlagnostics on boot and is
suppiied brand new, with full, ea£ségtir8 instructions and manual.

Normally £189.00 NOw! or 2 for £120

ble - send large SAE - PACKED with bargains!

South

LONDON SHOP

Open Mon - Sat 9:00 - 5:30
215 Whitehorse Lane
Norwood
On 68A Bus Route
Nr.Thornton Heath &
Sethurst Park SR Rait Stations

ALL MAIL & OFFICES
Open Mon-Fri 9.00-5:30
Dept ET1. 32 Biggin Way
Upper Norwood
LONDON SE13 3XF

DISTEL © The Original

FREE Oa line Database

Info on 1000's of items
v21,v22, V22 BIS

0181 679 1888

ALL B ENQUIRIES

0181 679 4414

FAX 0181 679 1927

All prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount Minimum order £10. Bona Fide account orders accepted from Govemment. Schools,
Universites and Local Authorties - minimum acoount order £50. Cheques over £100 are subject to 10 working days clearance. Camage charges (A)=£3.00, (A1)=£4.00,
(B)=£5.50, (C)=£8.50, (D)=£12.00, (E)=£15.00, (F)=£18.00, (G)=CALL. Allow approx 6 days for shipping - faster CALL. Scotland surcharge CALL Al goods suppiied 1o our
Standard Conditions of Sale and unless stated guaranteed for 90 days. Al guarantees on a retum Jo base basis. All rights reserved to d\angepames / specifications without prior
notice. Orders subject o stock. Discounts for voiume, Top CASH prices paid for surplus goods. All rademarks etc acknowledged. © Display ronics 1995. E& OE. /11
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Light

Most large towns and cities now have at least one Laser Gun arena.
They are usually very popular with young people and, judging by
the queues and the prices charged, must be very lucrative! This
project is an attempt to achieve a similar type of game for the

home constructor

aving built this project, all you need to provide

is a large arena with obstacles, flashing lights,

sound and carbon dioxide smoke and you're

set up for hordes of enthusiastic youth and

enormous profits ... alternatively, you can play it
just for fun in any hall or preferably outside in a common, wood,
football field etc.

The light guns consist of a belt pack which is worn around
the waist with the gun wired into the belt pack. The guns fire
infra-red pulses and have a detector at the front and back of the
belt pack. You achieve a ‘kill’ by hitting an opponent with the
infra-red shot from the gun. The guns have a range of about 5m
in daylight and considerably better at night - with careful aiming
we found ranges up to 30m.

The project consists of the light guns, team bases, and an
optional central ‘renewal’ unit. At the simplest, two guns can be
built for a two player game, more guns and team bases can be
added for team games and, if the central unit is built, then a
variety of game types can be played, the game duration can be
set, and each player has an individual score at the end of the
game. This article explains the construction and use of the light
guns; subsequent articles detail the bases and central unit,

For team games the players are spilit into two teams - the
packs are painted red or green to divide the teams. The packs
have LEDs which are of the same colour as the pack so that the
team colour of each player is easily visible at night. Each team
may have up to 15 players and a base which they attempt to
defend against the other team. The bases each have Xenon
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warning lights and a siren which are triggered if a member of
the opposing team succeeds in hitting the base. The
construction, operation and use of the bases will be explained in
a later article.

Light gun features

The gun itself has a fire trigger switch, two LEDs for the
information of the user, the infra-red LEDs which ‘fire’ at other
players and the batteries and the battery recharging socket. The
first gun LED is the live LED and comes on when the player is
‘live’, the other is the hit LED used to give information about
being hit.

The pack has a case at the front .containing the main light
gun circuitry, and a small plastic box at the back. There is an
LED and a sensor in the front case and in the back box. The
LEDs inform other players about the team and the status of this
player, while the sensors detect when the gun has been hit. The
front case also contains a 3.5mm stereo jack socket (the

‘renewal socket’) which is used to renew the player when all
lives have been lost.

Renewing the player

The player is ‘renewed’ to restore him to life. The light gun may
be operated in one of two modes, depending on whether a
central renewal station is in use.

The first mode is the simple mode where the gun is renewed
by inserting a simple 3.5mm stereo jack plug with all its
connections shorted into the renewal socket. In this mode the
gun has 4 lives and 16 shots per life when it has been renewed.
There is no time limit on the game except that imposed by the
organisers. Players may be divided into red and green teams
and aim to set off each other's bases - in this case, base hits
are used to score each team. Altematively, a solo game may be
played without bases where the number of renewals may be
used for individual player scores.

The second mode is normal mode where a central renewal
station is used. In this mode, the game type is selected at the
central renewal station and guns renewed by inserting the
renewal lead from the central station. Each game offers a
different number of lives and shots per life. Team games or solo
games with or without bases are selectable. The game duration
is set at the central station and the guns will all die
simultaneously at the end of the game. In addition to this, the
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guns may be programmed with a warrior mode which only
allows certain users to hit the bases. The various games that
can be played will be described in the later article on the central.

When the gun is first powered up it is in the ‘dead’ state, all
LEDs are turned off and the gun cannot be fired. The gun is
renewed either by inserting a shorted 3.5mm stereo jack plug in
simple mode, or by inserting the renewal lead from the central in
normal mode.

For a 4 second period after renewal, the gun cannot be fired
and the pack cannot be hit. During this period, the hit LED
flluminates and the pack LEDs are switched off and the pack
makes the sound of an ambulance. This allows the player time
to get away safely from the renewal station without being shot.

Firing and shots

Once renewed, the gun is ‘live’. The LEDs at the front and back
of the belt pack illuminate together with the live LED on the gun.
The gun may be fired by pulling the trigger. Whilst firing, the gun
cannot be hit.

The player has a limited number of shots per life. If these are
used ap then the player immediately loses all remaining lives
and the gun returns to the dead state. When there are three or
less shots left, the gun live LED flashes to warn the player.

PL201 PL201
TIP RING

D206

D202 D201

IR LED BOARD BATTERY RECHARGER

Fig.4. Veroboard overlay for gun circuits—

Being hit

The sensors at the front and back of the pack detect the infra
red signal from a gun. If the pack is hit then the player loses a
life.

For the first four seconds after being hit the pack makes a
siren sound and the live LEDs and pack LEDs go out. During
this period, no shots may be fired and the pack cannot be hit
again. This is the ‘protected period’. For a further four seconds
after the protected period, the pack makes a sweep sound and
the live LED and pack LEDs flash rapidly, the gun cannot be
fired but the pack can be hit again. During this second period
the player is a 'sitting duck’; the flashing LEDs make it very clear
to other players that the sitting duck is an easy target.

The hit LED on the gun illuminates during both four-second
periods after the gun has been hit to further warn the player that
he cannot fire. The gun also has a ‘revenge’ shot - for a period
of one second after being hit, the player can fire one shot to get
the player who has just shot him - if he is quick enough to see
him!

When only one life is left, the gun live LED flashes to warn
the player. Once all the lives, or all the shots, have been used
up the player is ‘dead’. The pack and gun LEDs go out and the
gun must be renewed before the player can re-enter the game.

Other Features

The gun has rechargeable batteries and may be recharged from
any 10-15V DC power source. Several guns can be recharged
simultaneously; each gun needs about 80mA from the
recharging power source. The gun is recharged by inserting a
3.5mm mono jack plug into the recharging socket on the gun.
The plug should have the tip as negative, and the ring as
positive; note this is the opposite to normal power supplies.

To change the gun into simple mode, the fire trigger is held
down whilst the recharging plug is withdrawn from the gun - the
hit LED illuminates. Normal mode is entered by leaving the fire
trigger released whilst the recharging plug is withdrawn - the
gun live LED illuminates. The gun will stay in the mode set until
the recharging plug is inserted again.

if the gun is not used for a period of about four minutes - if
the player is not hit and if the gun is not fired or renewed - then
the gun goes into sleep mode. In sleep mode, all LEDs and
internal circuits are turned off and the power consumption of
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the gun drops to about 40uA; the gun cannot be fired or
renewed. Pressing the fire switch wakes the gun up, after which
it is in the dead state and may be renewed as normal. This
means that the gun does not need an on-off switch.

Each gun has its own identity which may be programmed
from the central. The gun identity is held in EEPROM and is not
lost if the power is disconnected when the batteries are
recharged. The gun identity is used from the central to report
scores for each player at the end of the game and is used by
the bases to identify which player hit them. The gun identity is
not used in simple mode.

Operation of the circuit

The circuitry of the gun is split into two parts. The main circuitry
is held in the case on the front of the belt, the gun holds the
infra-red LEDs, the batteries and the battery charging circuitry.

Main Circuit
The main circuit is shown in figure 1.

It won't come as any surprise that functionality of this
complexity in an affordable and compact unit can only be
achieved by using a microprocessor. In this case most of the
functions are contained within a microcontroller - the
PIC16C84, IC3. This device contains 1K of program store, a
real time clock, an interrupt handler, two general purpose /O
ports, and 64 bytes of EEPROM data store.

The real time clock is used to keep time in the gun. The
clock is set up to generate interrupts at a 1/16th of a second
rate and these interrupts are used to measure the game time,
operate the hit timers and enter sleep mode after a 255 second
period of inactivity. The main interrupt input is used to detect
the operation of the fire trigger and to bring the gun out of sleep
mode. The EEPROM data memory is used to store the gun ID
reliably and is held over power down to the chip.

The PIC uses a crystal for timing. This is more costly than
other oscillator types but offers temperature stability and
accuracy which is required for serial communication to the
central renewal unit. The oscillator frequency is 4.194303MHz
which is divided by 2218 to give an exact 1/16 second timer
interrupt internally. The outputs of the PIC are used to drive the
main gun functions.

Communication with the central renewal unit is through a
serial link on socket PL1. The tip of the socket is used to
transmit information directly from the renewal unit to the PIC.
The central ring of the socket is used to request and
acknowledge transmission and to transmit information from the
gun to the central. The gun transmits its own identity and the
number of lives left to the central at a rate of about 1000 bits/S.
The central transmits an 8 byte packet to the gun, including
information on game type and duration, at a rate of about
10500 bits/S. The central also uses a different packet type to
program the gun identity. R12 is needed for the operation of the
serial protocol which is described in more detail irr the later
article on the renewal unit. Whilst passing information to and
from the central, the gun LEDs show successful renewal.
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In simple mode, the shorting of the socket tip to ground
directly renews the gun.

The 20mA current drive capability of each output pin can
drive LEDs directly; there are three LED drives, one for the front
and back pack LEDs, one for the gun live LED, and one for the
gun hit LED. The PIC also directly generates the 26
square wave used for the infra-red LEDs when firing
ison pin 11.

The sound chip, IC4, is powered directly from tHg
power consumption is only 5mA. The output of the SO
is buffered by TR2 to drive a speaker or sounder. This 1
have 64ohm or greater voice coil resistance. The sound chi
connected to generate three sound types: a machine g
which is used for firing, a fire engine noise which is
protected period and an ambulance noise whi
the sitting duck period.

Output RA2 on pin 1 of the PIC is used
is used to switch power to the infra-red
that in sleep mode all unused functi
minimising battery drain. o’
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own transmission. The whole sequence is illustrated in figure 2.
The identity fired by the gun is only used within the bases; the
guns use the presence of the 26KHz signal to indicate a hit as

identity

reliable detection of the identity is not possible at
extensive ranges.

The IR pre-amp is made up from dual CMOS op-amp IC1.
The IR detector diodes D1 and D2 operate in the reverse biased
mode and their outputs are passed through capacitors C3 and
C4 to remoye ambient infra-red effects. The signals are added
by IC is configured as unity gain inverting amplifier. The
g 2 is passed through R6 and C5 which roll off
Wer frequency signals. The second stage formed by
i8gain of 20dB and its output is passed to the PLL

oder.
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01 sharpens the edges of the waveform.
h re held in the gun and are recharged at
50mA by the & constant current source formed around
TR202. When the recharging plug is inserted into PL201, the
batteries are disconnected from the main circuitry. The renewal
mode is selected by the PIC when the recharge plug is
removed. It detects the state of the fire switch as the program
starts running to choose normai or simple renewal mode.
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CONSTRUCTION

Obtaining components

Undoubtedly the most difficult item will be the gun itself. We
were lucky enough to find a box full of old Sinclair Spectrum
light guns in a Greenweld sale for £5 for a carrier bag fulll
Greenweld and some other surplus suppliers may still have
stocks of these guns which are almost perfect for this
application. Originally we had some success with modified
water pistols but abandoned this idea when we found the
Spectrum guns. Whatever is used, the most difficult aspect will
be fitting the fire switch into a modified gun, the Spectrum guns
had a change-over micro-switch which was re-used.

The case at the front of the pack is aluminium; we used
Maplin’s AB10 case. This front case must be metal and earthed
as the receiver is very susceptibie to noise. The smali case at
the rear of the pack which is glued to the rucksack clip is a
plastic potting box.

The belt is 2' wide black nylon webbing. We eventually
bought 25m at 50p/m from a tent repairer. Yacht chandlers are
much more expensive and it is almost impossible to buy a car
seat belt for safety reasons. The belt is held on to the player
with a rucksack clip, which can be bought from camping shops
for around £1.25 each.

If you buy all the parts for the gun individually and brand
new, then it will cost around £30 for all electronic and
mechanical parts. However, if you are building in quantity, then
it becomes worth shopping around, using surplus suppliers and
asking suppliers to give quantity discount. We have built 14

guns in total, the first four were prototypes which cost about
£25 each, the remainder we managed to build for less than
£15 each.

The most important issue to bear in mind when building the
gun is mechanical robustness. The light guns are going to be
wom by players who will be running around a play area with
obstacles and the guns will suffer strong shaking and vibration
which will soon cause failure of poorly made connections.

All nuts and bolts must be secured with shake-proof
washers. Most items in the light gun are glued in ptace except
the main circuit board. We found that by far the best glue was
silicone rubber sealant. This is cheap, sticky when wet, dries
fast and is very strong but fiexible when dry. Despite this, glued
items can still be prised apart without damage if necessary. We
used Superglue to secure the red filters to the cases and to glue
the photo diodes to the filter, as it has the advantage of being
transparent. Secure loose wires with silicone rubber.

We found that if you build several guns in parallel at the
same time, then it is possible to complete five guns in about
twice as long as the time taken to complete one gun. it is also
definitely much easier (and saves the sanity) to build a large
quantity of guns with a team of builders rather than just one!

As in most electronics projects, the most difficult part of the
construction is mechanical; the electronic circuitry in the project
is straightforward. The table at the end of this article shows the
complete component list for the project.

The construction of the gun is shown in photo 1, the physical
construction of the gun will be very dependent on the gun case
used. The two gun circuits - the battery recharger and the infra-
red LED driver are tao small to justify PCB construction, so
veroboard is used. Figure 4 shows the veroboard overlay for the

D

Fig.7. Front panel graphics
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two circuits. This can be photocopied and glued directly to the
board. The grey squares are track breaks, thick black lines are
wire links and black circles are PCB pins; the other components
are shown on the layout. Figure 8 shows the pin out of the infra-
red LEDs. Note that C201 is glued directly to the gun case and
wired to the infra-red driver board. The batteries are glued into
the gun case using silicone rubber. The gun and hit LEDs are
mounted by the leads, one lead is melted into the case plastic,
the other to a small piece of veroboard holding R203 and R204
which is then soldered to the fire switch. The cable from the gun
to the case is 6 way; the colour codes for the cable we used are
shown in figure 3.

Test the gun and recharge the batteries as shown below
before wiring the gun to the main case. Test the infra-red driver
and battery recharge circuits before gluing them into the case.
The infra-red driver circuit is glued to a spacer to place the infra-
red LEDs on the main axis of the gun. LED D206 is mounted
through the case so that it can be seen from outside the gun
and is Superglued in place.

The main circuit board in the gun is shown in figure 5. Insert
resistors R1 to R16 first, follow with diode D3, sockets for IC1
to IC4, printed circuit board pins and finally the capacitors,
crystal, and variable resistor. Note that IC4 is the opposite way
round on the board to ICs 1 to 3. There is one link - J2. Don't
insert the ICs yet.

The front case is shown open in photo 2, it should be drilled
and then painted, either red or green dependent on the team.
The belt is held by two bolts and is glued to the base of the
case so that when the belt is wormn with the case at the front the
bett is at the top of the case. Figure 6 shows the measurements
for the belt. The belt is clamped firmly by the case when it is
screwed shut. There are three supports for the PCB, hold it with
M3 bolts and shake-proof washers and use 5Smm spacers.

The front panel graphic is shown in figure 7. We found a
cheap way of producing the graphics was to laser print the
image in mirror form directly on to overhead transparency fim,
and to Superglue it to the case. The renew socket is fitted
centrally into the case, the pack LED and the detector diode are
fitted on either side of the socket. The LED in the front case is
glued into place, or a chrome LED holder may be used. The
detector diode is glued to a small piece of red filter material
which is glued to the case. Figure 8 shows the pin out of the
LEDs and detector diode. The renew socket should be fitted
after the graphic as it holds the film to the case. Use a high
power iron to solder the socket ring to the socket. The speaker
is glued directly to the case. It is very important that the wires to
the speaker and the speaker itself are kept away from the input
circuitry on the PCB, because the input circuit will pick up
signals from the speaker wiring and the player will suffer
spurious hits.

The rucksack clip fixed end is fitted to the shorter end of the
belt. Fold about 5cm of the belt through the clip and either glue

it back on itself or, better still, sew it. Fit the rear LED into the
rear case with a chrome LED holder and fix the detector diode
in the same way as the front detector. Use stereo screened
microphone cable to wire the rear detector and LED to the front
case. The cathode of the detector and LED should be
connected to the screen of the cable. You may want to test the
complete circuit before gluing the rear case to the rucksack clip
using silicone rubber. The cable is held to the belt using tie-
wrap, self-locking cable grips. Connect the speaker, pack
LEDs, detector diodes and renew socket to the main PCB.
Leave the case open.

Set-up and Testing

The gun should be tested first. Break one of the battery links
and insert an ammeter. An external supply of 10 to 15v DC
should be used. A 3.5mm mono jack plug is used with the tip
connected to negative supply. D206 should light and the
current measured to the battery should be about 50mA. Leave
for 14 to 16 hours to recharge the batteries.

Insert a plug into the recharge socket to isolate the supply
from the gun. Wire the gun to the front case, a self-gripping
cable grommet must be used as there will be high stresses on
the cable during play.

Remove the recharge plug and check that there is +5v DC
between pins 5 and 14 of IC3. Short the LED connections on
IC3 to ground one by one (pins 2, 17 and 18) and check that
the LEDs illuminate. Short pin 8 of IC3 to +5v and the speaker
shouid emit a police siren sound. Insert the recharge plug and
then insert ICs 1 to 4. Note that IC4 is the opposite orientation
to the other ICs.

Press the fire trigger and pull out the recharge plug. The hit
LED should illuminate to show that simple recharge mode is in
use. Take a 3.5mm plug with all the connections shorted and
insert it into the renew socket, remove it, the speaker will emit
the renew tone for four seconds, and then the gun will be live.
Now short both halves of the case and ensure that the PCB is
bolted in place before adjusting the PLL. Measure the frequency
on pin 5 of IC2 and adjust to 25.2KHz with VR1 (without a
frequency meter, then adjust for maximum range of detection
with the aid of another gun). We found that it may be necessary
to increase R11 to 3K3 with some 567 devices to enable
correct adjustment. Note that this frequency is (correctly) about
1KHz lower than the transmitted frequency from the PIC.

With the aid of another gun check all the functions. Insert an
ammeter again and check that after roughly four minutes all
functions of the gun cease and current consumption drops to
around 40uA. Pressing the fire trigger will return current
consumption to around 1mA before the next renew or sleep
period. Screw the case shut, bolt the gun shell together and the
gun is ready for use.

Playing the game

We found teams of around four to six were most successful in
team games; individual games from two to ten players are also
successful. The renewal station (either the central renewal unit,
or, in simple mode, a shorted 3.5mm stereo plug attached to a
length of string) should be placed at a central location. If used,
the bases should be placed equidistant from the renewal
station. We found lightly wooded areas to be by far the best
areas to play the game and dusk, or a moonilit night, to be the
best conditions for play when the range is greatest and the
pack LEDs are most visible. Players must be firmly dissuaded
from covering the detectors with clothing or their hands! 15
minutes for a game (the default from the central) is about right.
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EXPRESS COMPONENTS

MAINS IONIZER KIT. Very useful
kit that increases the flow of negative
ions, helps clear cigarette smoke, dust,
pollen etc. Helps reduce stress and
respiratory problems. £15. kit, £20
built.

COMBINATION 1.OCK. Electronic
9 key combination lock suitable for
alarms, cars,houses etc, easily program-
mable. Includes mains 2Arelay o/p. 9v
operation. £10 kit, £14 built.
VARIABLE POWER SUPPLY.
Stabiized, short circuit protected. Gives
3-30v DC a1 2.5A, ideal for workshop
orlaboratory. £14kit,£ 18built. 24VAC
required.

LEAD ACID CHARGER. Two auto-
matic charging rates(fast and slow),
visual indication of battery state. Ideal
foralarm systems,emergency lighting,
battery projects etc. £12 kit,£16 built.
PIHIONE LINE RECORDER.Device
that connects to the ‘phone line and
activates a casselte recorder when the
handset is lified. Ideal for recording
‘phone conversations etc!. £8 kit, £12
built.

ROBOT VOICE. Turns your voice
into a robot voice! answer the phone
with a different voice!. £9 kit, £13
built.

PIIONE BUGDETECTOR Thisde-
vice will wam you if somebody is
eavesdropping on your ‘phone line. £6
kit £9 built.

PIHIONE BUG. Small bug powered by
thetelephoneline. Only transmits when
the phone is used. Popular surveil-
lance product.£8 kit, £12 built.

STROBE LIGIIT. Bright strobe light
withan adjustablefrequency of 1-60hz.
(s lot faster than conventional strobes])
£16 kit, £20 built.
4WFMTRANSMITTER. 3 RF stages,
audio preamp. 12-18vDC. Medium
powered bug £20 kit, £28 built.

3 CIIANNEL LIGIIT CHASER. 3x
800w output, speed and direction con-~
trols, can be used with 12 led's (sup-
plied) or TRIACS for mains lights (also
supplied). 9-15v DC. £17kit, £23 built.
25W FM TRANSMITTER. 4stage, a
preamp will be required. (Our preamp
below is suitable) £79 built.(no kits).
SOUND EFFECTS GENERATOR.
Produces any thing from bird chips to
sirens! add sounds to all sorts of things
£9 kit £13 built.

FM/AM SCANNER. Well not
quite,you havetoturnthe knob yourself
but you will hear things on this radio
(even TV) that you would not hear on
an ordinary radio! A receiver that cov-
ers 50-160MI1Z both AM and FM. Built
in Sw amplifier. £15 kit, £20 built.
CAR ALARM SYSTEM. Works on
vibrationand/or voltage drop from door
elc being opened. Entry and exit delays
plus adjustable alarmyduration.Low cost
protection! £12 kit, £16 built.

15W FM TRANSMITTER. 4 stage,
high powerbug.You will need a preamp
for this (see our preamp below which is
ok) £69 built. (no kits).

1W FM TRANSMITTER. 2 stage in-
cluding preamp and mic. Good general
purpose bug. 8-30VDC:

£12 kit,£16 built.

BULK PACKS

PREAMP MIXER. 3 channel input,
independent level and tone controls.
Ideal for use with the hi power FM
transmitters. £15 kit, £19 built.
TREMBLER ALARM. Designed for
bikes etc, adjustable sensitivity, preset
alarmtime, autoreset. Could be adapted
for all sorts of "borrowable™ things £12
kit,£16 built.

ULTRASONIC RADAR. A project
that canbe used as a movement detector
in an enclosed space. Range about 10
metres,12vDC. Good basis for
car,shed,caravan alarmetc.£14 kit, £19
built.

PIHIONE CALL RELAY. Very useful
kit that incorporates a relay that oper-
ates when the phone rings. Can be used
to operate more bells, signalling lights
etc. Good for noisy enviroments or if
you have your headphones on! £10kit,
£14 built.

PORTABLE ALARM SYSTEM.
Small 9v alarm system based on a mer-
cury switch. The alanm contitues to
sound until disabled by the owner.
Buzzer included. £11 kit £15 built.
800W MUSIC TO LIGIIT EFFECT.
Add rhythm to your music with this
simplesound to light kit. £8 kit, £12
built.

MOSQUITO REPELLER. Modem
way to keep the midges away! Ruas for

about a month on one

1.5v battery. Frequency is
set to drive away mosquitos etc. £7 kit
£11 buiit.
3 CHANNEL SOUND TO LIGHT.
Can be used any where as no connection
is made to hi fi. Separale sensitivity
controls for each channel,
1,200Wpowerhandling. Microphone
included. £14 kit, £19 built.
MINIMETAL DETECTOR. Detects
pipes,wires etc up to 20cm deep. Use-
ful before you drill those holes! £8 kit,
£12 built.
0-5 MINUTE TIMER. Simple time
switch adjustable from 0-5 mins,will
switch 2A mains load. 12v op. Ideal for
laboratory, photographic projects elc.
£7 kiy, £11 built.

7TWATT HI F1 AMPLIFIER. Useful,
powerful amplifier 20hz-15hz, 12-
18vdc. Good for intercoms, andio sys-
tems, car etc. £7 kit £11 built.

INCAR SOUND TO LIGHT. Put
some atmosphere in your car with this
kit Each channel has 6 led's that create
a beautiful lighting effect! £10 kit, £14
built.

VOX SWITCH. ‘This is a sound acti-
vated switch, ideal for use on transmit-
ters, CB's, tape recorders etc. Adjust-
able sensitivity, built in delay. Mic in-
put. £7 kit, £11 built.

S0 I/C's for £1.50
Nice mix of chips at a bargain price!

FUSE PACK NO 2
30 mixed 1.25" fuses again ideal for
spares etc. Just £1.00

CERAMIC CAPACITOR PACK
Good mixed pack of 100 capacitors
for just £1.00

WIRE PACK
25 Metres of insulated wire for just
£1.00, good for projects ctc.

ELECTROLYTIC PACK 1
100 small mixed eiectrolytic
capacitors jusi £1.00

ELECTROLYTIC PACK 2
50 larger electrolytic mixed

SLEEVING PACK
100 assorted pieces of sleeving for
connectors etc. Yours for just £1.00

capacitors

RESISTOR PACK NO 1

DIODE PACK
100 assorted diodes for just £1.00

250 low wattage resistors, ideal for
mosl projects etc. Just £1.00

LED PACK
20 light emitting diodes for £1.00

RESISTOR PACK NO2
Hi wattage pack, good selection of
mixed wattages and values 50 in all,

TRANSISTOR PACK
50 mixed transistors, another bargain
at £1.00

bargain price just £1.00

PRESET PACK
Nice selection of 25 m.xed preset
pots for just another £11

BUZZER PACK
10 things that make a noise for just
£1.00!

RELAY PACK NO 1
6 mixed relays for £1, thats just 17p

POT PACK
10 pots for £1, (5 different types) a
snip at £1.00

each.

CONNECTOR PACK
10 different connectors, egain for £]

DISPLAYS
10 seven segment displays for
£1.00

FUSE PACK NO 1
40 mixed 20mm fuses, ideal for
repairs etc, or just to stock up the

ORDER 10 PACKS OR MORE
AND CHOOSE ONE FREE
PACK!

spares box! Just £1.00

KITS 'N

LIQUID LEVEL DETECTOR.

Useful itein, can be used to detect
fNluid levels in watertanks, baths, ponds
fishtanks etc. Could also be used as rain
alarm with an easily corstructed scn-
sor. £5 kit, £9 built.
FM TRANSMITTER. Mini FM trans-
mitter 2 transistor, comas with FET
minature mic and is tuneable from 63 to
130MHZ. £7 kit, £11 buit.
FUNCTION GENERATOR. Gener-
ates sinusoidal, saw toota and square
waveforms from 20hz uptc 20khz. Sepa-
rate level controls for each waveform.
24vac. £15 ki, £20 built.
5 WATT SIREN. Poweful siren kit
with an-impressive 5 watts output. Ideal
for alarms etc. £6 kit £10 built.
TELEPIIONE AMPLIFIER. Very
sensitive amplifier which usinga'phone
pickup coil (supplied) will let you fol-

How to place your order

By phone
By FAX

FREE COMPONENT CATA-
LOGUE WITII EVERY ORDER!!

MODULES

low a telephone conversation without
holding the handset to your ear! £11 kit
£15 built.

SWITCH PACK
10 swilches for just £1.00

12vFLOURESCENT. A useful kit that
willenable youto light large flourescent
tubes from your car battery etc. 9v mains
transformer required. £8 kit, £12 built.

KNOB PACK
10 knobs for just £1.00

REMEMBER! YOUR FREE COPY
OF OUR CUT PRICE COMPO-
NENTS CATALOGUE SENT
WITII EVERY ORDERI!I

0273 771156

By Post...PO box 517 Hove Sussex BN3 5QZ

Payment by ACCESS,VISA, CHEQUE OR POSTAL ORDER.

Cheques and postal orders should be payable to Express Components.
ALLPRICES ARESUBJECT TO 99p POST AND VAT. Some of our products
may be unlicensable for use in the UK (particularly the FM transmitters.)




POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

THOUSANDS PURCHASED
BY_PROF[ESSIONAI. USERS

OMP MOS-FET POWER AMPLIFIERS
HIGH POWER, TWO CHANNEL 19 INCH RACK

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)

MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 ONMS, BOTH CHANNELS DRIVEN
FEATURES: *Independent power supplies wlith two toroidal transtormers # Twin L.EED. Vu meters #
Level controls # filuminated on/otf switch % XLR connectors % Standard 775mV inputs % Open and shon circuit
proot # Lalest Mos-Fets lfor stress free power delivery Into virtuatly any load # High slew rale & Very fow
distortion % Aluminium cases % MXF600 & MXF300 tan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19 °xH3 V2" (2U)xD11"
MXF400 W19 xH3V," (3U)xD12"
MXF600 W19 xH5 V" (3U)xD13"
MXFI00 W19 xHBY" (3U)xD14%"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXFS00 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

LOUDSPEAKERS-19INCH STEREO RACK AMPLIFIERS

U \/ ENDLY
LOGUE

;1 E ,
SERVICE # LARGE (A4) S.

SUPPLIED READY BUILT AND TESTED.

listic price. Four
nstrumentsl and Hi-Fi
sink, glass fibre P.C.B. and

OMP MOS-FET POWER AMPLIFIER MODULE

odules now enjoy 8 world-wide r
re svallable 1o suit the neads of Ihe p.

. When comparing prices, NOTE that all supply, integ
drive circuils Ib power » compatible Yu ort circult proot.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

and per
rket |.e. Indust

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £€4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Siew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 walts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mv, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2

OMP XO3 STEREO 3-WAY ACTIVE CROSS-OVER

Advanced 3-Way Stereo Active Cross-Over, housed in a 19" x 1U case. Each channel has three levet controls:
bass, mid & top. The removabfe tront fascla aflows access-to the programmable DIL swiiches to adjusl the.
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, alf at 24dB per octave. Bass Inverl swilches
on each bass channel. Nominal 775mV input/output. Fully compatible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P

STEREO DISCO MIXER SDJ3400S * ECHO & SOUND EFFECTS %

STEREO DISCO MIXER with 2 x 7 band

Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £€132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor >300, Siew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £€259.00 + €12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS SO0mV, BAND WIDTH 100KHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
778mV, BAND WIOTH 50K Hz. ORDER STANDARD OR PEC.

L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- Including Echo with repeat &
speed controi, DJ Mic with talk-over
switch, 6 Channels with individual faders
plus cross fade, Cue Headphone Monitor. 8
Sound Effects. Useful combination of the
following inputs:- 3 turntables (mag), 3
mics, 5 Line for CD, Tape, Video etc.

Price £144.99 + £5.00 P&P

SIZE: 482 x 240 x 120mwm

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also avallable.

LOUDSPEAKERS)

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution! The low dy
transient response with a lower distortion level tham ordinary dynamic tweeters. As a crossover is not required
these units can be added to existing speaker systems of up to 100 watts (more If two are put in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

E ,3 TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for

bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
TYPE ‘B’ (KSN1005A) 3% " super horn tor general ‘purpose speakers,
8 disco and P.A. systems etc. Price £5.99 + 50p P&P.
TYPE 'C’ (KSN1016A) 2"x5" wide dispersion horn for quatity Hi-Fi sys-
tems and quality discos etc. Price £6.99 + 50p P&P.
TYPE ‘D’ (KSN1025A) 2"x6" wide dispersion horn. Upper frequency
TYPE E
3 3 )

response retained extending down to mid-range (2KHz). Suitable for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.

TYPE ‘E’ (KSN1038A) 3% horn tweeter with attractive silver finish trim.
Suitable for Hi-Fi it etc. Price £5.99 + 50p P&P.

and cabinet input jack socket, 85x85mm. Price £4.10 + 50p P&P.

TYPE D

mass (no voice coli) of a Piezo tweeter produces an ImpvovedJ

LEVEL CONTROL Combines, on a recessed mounting plate, level control§l

ALL EMINENCE UNITS 8 OHMS iMPEDANCE
8" 100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RAES. FREQ. 72Hz, FREQ. RESP. TO 4K Hz, SENS 97dB. PRICE £32.71 + £2.00 P&AP
10" 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MiD.

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97dB. PRICE £33.74 + £2.50 P&P
10° 200 WATT R.04.S. ME 10-200 GUITAR, KEYB'D, DISCO, VOCAL, EXCELLENT HiGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO'3.5KHz2, SENS 99dB. PRICE£43.47 + £2.50 PAP|
12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A, VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 98d8B. PRICE £36.67 + £3.50 P&P
12" 200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 98dB. PRICE £46.71 + £3.50 P&P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE £70.19 + £3.50 P&P
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz. SENS 99dB. PRICE £50.72 + £4.00 P&P
15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 39Hz, FREQ. RESP, TO 3KHz, SENS 103dB. PRICE £73.34 + £4.00 P&P

EARBENDERS:- HI-FI, STUDIO, IN-CAR, ETC|

ALL EARBENDER UNITS 8 OHMS (Except EBB-50 & EB10-50 which are dual impedance tapped @ 4 & 8 ohm)

tbl FLIGHT CASED LOUDSPEAKER

A new range of quality loudspeakers, designed to take advantage of the latest
speaker technology and enclosure designs. Both models utilize studio quality
12" cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for optional loudspeaker stands.

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
ibl FC 12-200WATTS (100dB) PRICE £175.00 PER PAIR

SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair

IN-CAR STEREO BOOSTER AMPS

CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 - 75) Stereo, 150W
Bridged Mono

250 WATTS (125 +
Bridged Mono

400 WATTS (200
Bridged Mono

ALL POWERS INTO 4 OHMS
Features:

#* Stereo, bridgable mono ® Choice' of

125) Stereo, 250W

200) Stereo, 400W

BASS, SINGLE CONE, HiGH COMPLIANCE, ROLLED SURROUND

8" 530watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, Hi-F), IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-Fi, IN-CAR,

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99d8. PRICE £13.65 + £2.50 P&P
10" 100WATT EB10-100 BASS, HI-Fi, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB.

12" 100WATT EB12-100 BASS, STUDIO, Hi-Fi, EXCELLENT DISCO.
RES. FREQ. 26Kz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5% " 6OWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KMHz, SENS 92dB.

6':" BOWATT EBS-60TC (TWIN CONE) Hi-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94d8.

8" GOWATT EBB-60TC (TWIN CONE) Hi-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P
10" 6OWATT EB10-80TC (TWIN CONE) Hi-Fi, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE £16.49 + £2.00 P&P

RANSMITTER HOBBY KIT
PRCVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND MIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS

3W TRANSMITTER 80-106MHz, VARICAP CONTROLLED PROFESSIONAL

PERFORMANCE, RANGE UP TO 3 MILES, SZE 38 x 123mm. SUPPLY 12V @ 0.5AMP:
PRICE £14.85 » £1.00 PAP

Fi MICRO TRANSMITTER. 100-108MHz, VARICAP TUNED, COMPLETE WITH

VERY SENS FET MIC. RANGE 100-300m, SZE 56 x 46mm. SUPPLY 9V BATTERY.

PRICE £8.80 + £1.00 PAP

PRICE £30.39 + £3.50 P&P

PRICE £9.99 + £1.50 P&P

PRICE £10.99 + 1.50 P&P

PHOTO: 3W FM TRANSMITTER

high & low level inputs & L & R level
controis % Remot2 on-off % Speaker &
thermai oroisction.

PRICES: 150W £49.99 250W £99.99
400W £109.95 P&P £2.00 EACH

POSTAL CHARGES PER ORDER E£1.00 MINIMUM. OFFICIAL [T 0

ORDERS FROM SCHOOLS, COLLEGES, GOVT. BOOIES, PLCs ETC.

PRICES INCLUSIVE OF V.A.T. SALES COUNTER. VIBA ANO [ VSA |
ACCESS8 ACCEPTED BY POST, PHONE OR FAX.

B.K. ELECTRONICS

UNITS18& 5SCOMET WAY, SODUTHEND-ON-SEA,
ESSEX. 882 8TR.
Tel.. 0702 -527572 Fax.:0702-420243



Cov

The FREE cover disk supplied with this copy of
ETI includes an AC circuit simulation programme
which will run on any PC under Windows 3.0, and

a comprehensive collection of PC diagnostic
programmes which will help the user to locate
and solve a whole range of different problems on

any PC AT, from 286 to Pentium

Linear AC Circuits Analysis with ACIRAN
V1.4 for Windows

The following is a brief introduction to this very versatile and
comprehensive programme. It is a shareware programme which
means that readers who intend to use it are expected to
complete the registration form that is supplied as a text file on the
disk and retum it, together with the registration fee, to the
authors. A full version of the printed manual and the latest version
of the software will be supplied to all registered users.

ACIRAN is a Linear AC Circuit Analysis Program designed to
ease small signal AC analysis of active and passive circuits.
ACIRAN can handle Resistors, Capacitors, Inductors,
Transformers(ldeal), FETs, Transistors, Operational Amplifiers,
Transmission Lines, and Voltage Controlled Current Sources.

To save time and ease design, a number of FET, Op-amp and
Transistor model parameters have been supplied. More complex
models can be pui _omponents and Voltage
Controlled

ssed. You mus
the install progra € to your working
disk/directory. Select Run from the Program Manager and enter
ainstall (or whatever drive you are installing from). If you are in
DOS, switch to the drive containing AFW and type win install.

Getting Started

The programme offers a conventional Windows type display
which conforms to standard Windows command structure. The
main menu offers the following selection:

File Edit Config Data Analyse Resuits Graph Help

File provides the following sub-menu:
New - is used to enter a new circuit description to ACIRAN and
as it clears any previous circuit from memory you should save any

data that you have in memory first. You will be given a waming first.

Open - allows you to load a previously saved circuit for
analysis or modification. Circuits are expected to have extension
.CIR or .CTS (automatically appended by ACIRAN). You will be
presented with a Filebox. Use the cursor keys or mouse to
highlight the file you wish to load and then press retum or click
the OK button.

Save - allows you to save your circuit description to disk. If
you are entering a large circuit then you should save it
periodically.

Save_As - allows you to save your circuit under a new name,
perhaps to save a different version. Save_As will be called the first
time a circuit is saved as it will not have an existing filename.

Printer SetUp - will allow you to configure your printer, e.g.
select landscape or portrait mode.

Exit - will exit from ACIRAN and take you back to Windows.
Any circuit description held in memory will be lost, so make sure
you have saved any data that you want to keep. ACIRAN will give
a waming if you have not saved your circuit and have made changes.

set up
ers such

allows ycu to inspect your i
listing the components, their values and circuit connections. You
can send the data to a printer by selecting Print from the system
menu of the Netlist Window.

Analyse - instructs ACIRAN to analyse the circuit in memory.
Logarithmic and Linear frequency sweeps are allowed. ACIRAN
can also carry out Monte-Carlo analysis if component tolerances
have been entered.

Results - offers the choice to Display or File. To view the
results, select Display; to obtain a hard copy of these results, the
Print option should be selected from the systemn menu of the Resutts
Window. Results can also be stored in a text file for later use.

Graph - will plot various parameters such as Gain or phase
against frequency. A hard copy can be obtained by selecting
Print from the menu.
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Learning to use ACIRAN

To enter a circuit, select New and enter a circuit name. This is for
your benefit only and appears in listings.

Next you will see a dialog box of component types; use the
normal selection methods to choose a component type. If the
component type is Fet, Op amp or Transistor you will be asked if
you wish to load model parameters from disk. If you select to do
s0, you will be presented with another file selection box to choose
the component model. A number of examples are included on
the disk, and they provide a good way of learning ACIRAN.
However, let's first look at how to enter one from the keyboard.

R1 1000+/-0.5%

1 =
n2
1004 /-.2%
NODE 3

C1 0.001pF +/-.10% —

s——

NODE 0

The circuit is shown below:
To enter this circuit first select New from the File Menu.

@ Enter the circuit description ‘RC Filter’ <cr>.

@® When the Select component box is displayed, choose a
resistor, and a form will appear on the screen. You will be asked
for the component identifier; enter ‘R1’ and press <TAB>.(Up to 5
characters can be entered for the component identifier).

@ You will now move to the next input field. You will then be
asked for the value of R1. Enter 100 <TAB>.

@ You wilt then be asked for the tolerance in %. Enter 0.5

acao

>, and then

HODE is ALWAYS 1
UTPUT NODE is

keys, until you-are happy with what you have entered. Previously
enterad data is presented and can be accepted by entering <cr>.
@ Enter component R2 in the same way. It is not Important
which way round the passive component is connected,

@® To enter C1 select Capacitor and, for the value, enter 0.001u.
The ‘U’ or ‘U’ at the end tell AGIRAN that the value:is In micro
faracs. A number of multiplier options are allowed and upper or
lowe- case can be~nterchanged in all cases except ‘M’ and 'm’.
The multipliers accepted by ACIRAN are:

‘G'or'g’” Giga = x1E9
‘M Mega = x1E6
‘Kor'k' Kio = x1E3
‘m’ milli = x1E-3
‘Uor‘'y micro = x1E-6

‘N'or‘n’ nano x1E-9

‘P'or'p’ pico x1E-12
These multipliers can be entered in a number of formats, e.g.
1k2, 1K2,1.2K, 1200, 12e2,12E2 and 1.2e3 are all acceptable
and identical.
@ Now that the circuit has been entered click Cancel in
response to next component and you will be asked for the
Qutput node.
If you press <cr>without entering any data ACIRAN will assign
the highest node used to the output node. In this circuit this is not
the case and you must enter 2 <cr>.
It is advisable to save your work and so as soon as the main
menu retums press Alt-F for File then Alt-S for Save, or use the
mouse. When asked for a file name enter any valid filename, but
remember to omit any file extension.
You can check your circuit configuration by selecting NetList. The
circuit isting is displayed. You can scroll through it using the scroll
bar on the left of the window, or by pressing the up/down arrow
keys or PageUp and PageDn keys. To Print the data, select Print
from the windows system menu. This allows one to check that
the circuit connections are correct.

Running the analysis

The circuit to be analysed can either be entered directly or loaded
from disk. At the start of Analysis a frequency input form wilt
appear and you must complete at least the first three entries. You

Installing programmes from the
ETI Cover disk.

In order to get all the programs onto this disk, it
has been necessary to compress the files into self-
extracting archives.

The programs are:

To unzip these to a hard drive we suggest the
following:
Create a directory on the hard drive to hold
the files
e.g. MD PCUTILS
Change to the directory created
e.g. CD PCUTILS
Place this disk in your floppy drive
Type the name of the self-extractor, including
the path to the floppy drive
e.g. A:PCUTILS
The files will now be extracted to the current
directory
Please note all the programmes on this disk are
shareware, if you intend to use any one or more of
them regularly then you must fill in the appropriate
registration order form/s and send it to the address
given on the form together with the requested
registration fee.
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can select Log or Linear sweep from the Config box, the default
is Log. For the moment leave it as Log. Now enter the start
frequency. Enter 100k and press <TAB>. Enter End frequency
100M (note capital ‘M’ for Megahertz). Finally, enter the number
of frequency steps, 10 <cr>.

Leave the default number of passes as 1. Remember to press
return or click OK once you are satisfied with the input data. If,
however, you enter a number of Passes > 1 then ACIRAN will
analyse your circuit that number of times, and on each pass it will
vary the component values within the tolerance limits you
specified for each component.

ACIRAN will now analyse your circuit from 100 kilohertz to 100
megahertz in 10 logarithmic steps. The Sweep mode selected will
remain in force in future analysis unless you specifically change it.
During Analysis the frequency sweep mode and range are
displayed and a counter shows the percentage of the analysis
completed. You can abort the run by pressing Escape or clicking
on the Cancel button. In either case, you will get a message when
the analysis is over. NOTE: Due to the numerically intensive
nature of this program there may be a few seconds delay
between the user aborting the run and ACIRAN recognising the
abort message as it only checks the message queue once during
each frequency pass.

Select Results to see a table of results. Only Gain, Phase and
Time Delay are shown by default; to see impedance or return loss
you must check the boxes in the Config dialog box. To print,
select Print from system menu.

Close the Results window, or minimise it. Select Graph and
choose Magnituds. If your printer has graphics capability you can
obtain hard copies by selecting Print from the menu of the Graph
Window use the mouse or press Alt + P.

For details on how to configure ACIRAN edit circuits and other
aspects of using this programme, see the manual contained on
the disk. This can be read by virtually any wordprocessor which
can then be used to print it out. Aiso supplied on the disk are a
number of examplzs of ACIRAN models. For further information
on these, look at the documentation supplied on the disk or the
printed version supplied to registered users.

ACIRAN for Windows Registration

ACIRAN is a share'wvare program and if you intend to use it
regularly then there is a registration fee of £65.00. Registered
users will receive tha latest version of this program and a full printed
manual. The software can be supplied on either 5.25" or 3.5”
floppy disk and for shipping outside the U.K. there is an additional
charge of £1.50 (Al payments MUST be in Pounds Sterling)

Please send your completed order form (there is a
copy stored as a text file on the disk) to:

ACIRAN Software Systems, 29 Duncryne Place
Bishopbriggs, Glasgow, Scotland G64 2DP.




1. If the command line parameters are valid, the program will PCUTILS - PC Hardware WUtilities

verify that a 16550 UART is present and that the parameters There are 25 of these PC hardware related utilities; they are as

have been set. Unless another program that recagnises a 16550 follows:

UART is executed, the UART should remain in the current state. AT_CLOCK.ZIP  Corrects for AT CMOS ciock time slippage
AT_SETUP.INF information on the AT ‘SETUP’ utility

Registering AT _SLOW.ZIP  Slow ATs down to 4.77 for games and such
if you find that this program is useful and saves you some time AT_SLOWS3.ZIP  Use high-res timer to slow down 80286/60386
and headaches, the author would appreciate a $5.00 (US) ATCLOK.ZIP  Use hardware clock instaad of DOS for
suggested donation. The author’s address is: Brent Turner, P.O. time/date
Box 3612, Fullerton, CA, 92634-3612. ATDRTABL.ZIP [Displays AT hard disk drive table

ATFMT ASM Disk format program for AT (MASM source)
CACHETST ATIMZIP  Precision program timing for AT
A PC cache memory test utility ATNUDG2.ZIP  Nudge AT realtime clock daily to correct time

This program is designed to help a user evaluate the impactsofa ~ ATROMUTL.ZIP AT ROM BIOS and hard disk table utilities
cache, or the changes to an existing cache, on a drive’s perfomance. CMOS14.ZIP  CMOS v1.4: Saves/restores CMOS to/from file

Furthermore, with users increasingly using caches during a CMOSER11.ZIP  386/286 enhanced CMOS setup program
variety of tasks, it is important to find the optimal cache settings CMOSRAM.ZIP  Save AT/386/48¢ CMOS data to file and
given the task at hand. Whereas a word processor might make restore

heavy:usage of sequential files, a database rright make heavy HTMU.ZIP Read/modify AT ROM drv types to bum new
usage of random access files. With this in mind. the memory EPROM

requirements, sectors cached, write delays and so forth have KBDR.ZIP Swaps control & cap lock keys on IBM AT & PS/2
many possible variations. KBMAP.ASM Remap AT keyboard keys

By default, Cache Test creates a 10,000 record sequential file KEYBOARDZIP Kbd*.com, utilities to re-map selected keys on
using 32 byte records and then a 10,000 record random access ROM2.ZIP Save AT and 386 CMOS data to file and restore
file that again uses 32 byte record lengths. Note, even if the SETTD.C Set DOS time/date from realtime clock

default is changed, any sample string length will be increased by SETUP21.ZIP  Setup program which modifies CMOS RAM
two bytes by the addition of a CR/LF. You may want to SPEEDKEY.ZIP Resident program to speed keyboard input
compensate accordingly if you wish to be exact in your SWPKEYAT.ZIP Swap escape ard tilde keys on AT keyboard
measurements. The sample record size indicator displays the TAD.ZIP Set AT real-time-clock from DOS date & time
TRUE sample string size. VIEWCMOS.ZIP  Display contents of AT CMOS RAM, w/C
This program uses BIOS to do all of its reads and writes, so any source

hardware or software cache should be able to get some good XKB.ZIP Set AT keyboard repeat rate & delay, w/C source
“hits.” In attempt to flush caches during the test, files are

frequently opened and closed. Note that some of these utilities will only work on 286

All of the times that this program writes are the resut of systems. Others will only work on 386/486 based systems. A
subtracting the beginning time from the endiing time. Nothing lot of these utilities are related to the CMOS RAM, and they
fancy, so the values are relatively accurate. Note, if you do some will be of particular use in diagnosing problems with older
maths to compute access times per record, you wili run into the systems.

age-old problem of significant digits. This program only accounts To use any of the above diagnostic routines you will first
for one decimal location (0.1). As such, if you try to take the of all have to un-zip them using the version of PKUNZIP
timings out to 1/100th of a second, the resutting error factor can included on the disk

be quite high. IMPORTANT NOTICE: All the software included on the
Remember, if an outcome is in doubt, use a larger sample sizel ETI cover disk is distributed as is, with no warranty. The
That is to say, increase the number of bytes that are written to authors have made reasonablz attempts to ascertain their
the disk. The other altemative is to increase the number of performance but cannot guarantee that they will work in
sample passes. You'll notice that results begin to stabilise with file every instance. Neither the authors, Electronics Today

sizes of 5000 records, 32 bytes, and 5 passes. International or anyone associated with ETI are responsible
This program is released as shareware. Its price is $5 for each for any damages or loss of data resulting from the use of
concurrently used copy. The author’s address is: George this program.

Spatford, 3001 LakeShore Drive, #329 St. Joseph, MI 49085. The shareware version of these programs may be freely
Data: (616) 468-5026 Queued Access BBS 14.4Kb USR Dual HST TSR G LT LT e - B 1 R (E = TR T T L R R QTN o1l & e o8
FIDOnet: 1:2340/0 NEC/NC Ste. The registered version may not be copied or duplicated.

Sysop: Tim Akright
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SMART MAINS

CONTROL SYSTE

Part two of Dr Pei An’s SMART mains control system which allows a
computer to control up to 93 different mains devices using signals
actually transmitted through the mains power cable

ast month we looked at the principles

employed in the design of this system

which allows up to 93 individual mains

switches to be controlled by a personal
\ computer. We showed how the system
can be described as ‘smart’ because the mains
switches are not controlled by any control wires
connected directly to the computer.

The control commands which tell the mains switches
to turn on or off are generated by a computer-based
controller and transmitted through the existing mains
lines in a building. The switches detect the message and
carry out corresponding actions. The schematic of the
system is shown in Figure 1.

This system has a huge advantage over the
conventional system. In the conventional system, each
mains switch has to be controlled by separate wires for
controlling the on and off of the switches. This requires
investment as well as effort to install the wiring in the
building. Once the wiring is installed, the switches
cannot be moved freely. However, the SMART mains
control sytem solves all these problems

Construction

The controller and switches are constructed on single-
sided print circuit boards. The full size copper foil pattern
is given at the end of the magazine and component
layout are shown in Figures 3 and 4.

Before soldering the components on the board,
check the PC board for unwanted links or cuts on the
copper tracks. Small components should be mounted
on the board before the larger components. The mains
transformer T2 for the controller is not mounted on the
board at this stage. Instead, two wires are soldered at
the points of secondary outputs of the transformer (as
shown in Figures 3 and 4). This is for testing the
controller and the switches with low voltages. When
mounting the bridge rectifier, the electrolytic capacitors,
the 7805 5V regulator and the transient voltage
protection diode D1, care must be taken on the polarity.
Refer to Figure 11 for details on the tank coil T1. The
former has six pins, arranged with three on each side.
Pins 5 and 6 are LIVE connectors to the mains and are
on the same side as the A042 stamp on the body. If in
doubt where these pins are, check for continuity with a
multimeter. Insert T1 into the PCB with Pins 4, 5 and 6
close to C1 and C2 position. This component must be
fitted correctly. It is suggested that IC sockets are used
for all the ICs. The controller and the switches are finally
placed in proper plastic boxes. Suggested arrangements

for the controller and the switch are given in Figures 6
and 7. The mains cables protruding through the wall of
the boxes must be fastened by proper cable glands (see
Figures 6 and 7). The mains cable for the controller
should be for 5A rating or higher and the mains plugs for
the controller must be fitted with a 5A fuse. The switches
are designed for controliing a mains appliance up to 5A
(1200 W). Therefore, a 5A mains cable or higher shouid
be used and the mains plug and the socket of the
switches should be fitted with 5A fuses. It is good practice
to stick some safety labels on the controller box and the
switches. The labels should warn people that the devices
are connected to the 240V mains and the maximum
rating is SA. If you use the devices in other mains wiring
configurations, please make sure that your mains
connections meet the standard of electrical connections.

Testing

Stage 1: Testing the power supplies
When testing the controller the first time, an external 12v
AC or 17V DC is used to power the board via the two
wires soldered to the secondary outputs of the
transformer (see Figures 3 and 4). After the final
checking, the Centronic connector can be connected to
the computer using the printer lead and power can be
connected to the controller. The first step of testing is to
measure the voltage of the power supply at various
points of the circuit. The voltage at the positive output of
the bridge rectifier is measured first, which should be
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Fig. 1 Smart mains controlier block diagram
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Fig. 2 Smart mains controller circuit diagram
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consistent with the input power supply voltage. The voltage at
Pin 15 of IC should be the same as the voltage measured
above. The voltages at Pin 16 of the encoder IC and Pin 14 of
74L.S164 should be +5V.

Stage 2: Testing opto-isolator

and encoder circuits

Run the sample program and load a data into the shift register.
Then use a logic probe or a voltmeter to measure the voltage
level of the outputs of the shift register. This should be
consistent with the data sent out from the computer. Next, use
an oscilloscope to see the waveform of the encoded signal
output from the encoder IC and the signal input to the mains
carrier |G (Test Point B). The waveform should reconcile with the
encoding format as explained above. The above testing requires
no adjustment at all. If all the components are OK and properly
located in position, the circuit should work straight away.

Stage 3: Preliminary testing of the mains
carrier circuit

Testing of the mains carrier circuit is the major task and invoives
some minor adjustments. Firstly, turn the slug in T1 anticlockwise
until it levels with the top of the can. Connect the oscilloscope
to the Carrier I/0 (Test Point A, Pin 10 of IC1). By adjusting the
TIME knob of the oscilloscope, an oscillogram showing two
sinusoid waves should appear on the CRT (see Figure 8a). If
not, adjust RV1 clockwise or anti-clockwise. These two sine
waves are slightly different in wavelength and in amplitude. The
wave with a longer wavelength (lower frequency) is the carrier
frequency representing logic 1; the wave with a shorter wavelength
(higher frequency) is the one representing logic low. With a
trimming tool, adjust RV1 for the longer wavelengths of the sine
waves to be about 8.1 uS (corresponding to 123 KHz). The
other sine wave will automatically have a wavelength of 7.9 uS.

Stage 4: Final testing

The two temporary wires on the PCB board can be removed,
the mains transformer is mounted on the board and the mains
lead is connected to the terminal J1. During the final testing, the
controller is connected to the mains supply. Therefore it is

suggested that the circuit board should be properly mounted
inside the plastic case. This will prevent the operator from
accidentally touching the active area of the PCB board.
However, caution must be taken in the final testing stage.

Plug the controller into a mains socket and use the
oscilloscope to see the waveform of the test point A. The
oscellograph observed in the above stage should appear on the
CRT. Now use a trimming tool to screw down the slug in T1
slowly and observe the oscellograph on the CRT. The
amplitudes of the two sine waves both change. Adjust until the
two sine waves have the same amplitude and both reach the
maximum. This procedure is illustrated in Figures 8(c) and 8(d).
The SMART controller now is ready to operate.

Stage 1: Testing power supplies

When testing the switch the first time, an external 12V AC or
17V DG is used to power the board via the two wires soldered
to the secondary outputs of the transformer. After a final
checking of the circuit board, power can be connected to the
controller. The first step of testing is to measure the voltage of
the power supply at various points of the circuit. The voltage at
the positive output of the bridge rectifier is measured first, which
should be consistent with the input power supply voltage. The
voltage at Pin 15 of IC1 should be the same voltage as
measured above. Next the voltages at Pin 16 of the decoder is
checked, which should be +5V.

7 TURNS

SERIAL NUMBER STAMPED
ON THIS SIDE —
AO42 (125KHz) TANK COIL

NOTE: CHECK CONTINUITY BETWEEN
ALL PINS TO ESTABLISH PRIMARY AND
SECONDARY WINDING TERMINALS
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Fig. 5 Pin out of tank coil viewed from below
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Fig. 6 Controller wiring
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Stage 2: Testing the relay circuit

By connecting the COM of J2 to the OVERRIDE, the relay
should be energised and LED2 should be on. If this works, it
means that the relay circuit is working fine.

Stage 3: Testing the mains carrier circuit
Leaving the jumper J5 unconnected will set the mains carrier IC
to the transmit mode. This is used to align the central frequency
of the switch to the controller. The procedure is identical to that
described in the testing Stage 3 of the controller.

Stage 4: Final testing of the switches

After the alignment, the mains transformer can be mounted on
the PCB board and the mains leads are connected to the
controller board for the final testing. During the final testing the
switch will be connected to the mains lines. Therefore, it is
suggested that the circuit board should be properly mounted
inside the plastic case.

Plug the SMART controller into the mains socket and run the
sample program. (When running the program, input the address
to be 1 or above.) Set the address of the SMART switch (SW1)
to the same number and connect J5 using a jumper. Plug the
SMART switch into another mains socket and use the
oscilloscope to observe the waveform at Test Point A. By
adjusting the control knobs of the oscilloscope, the received
mains carrier signal can be observed. Screw down the slug in
T1 carefully until the maximum carrier signal is reached. Now
connect the oscilloscope to the Test Point B on the circuit
board which is the output of the mains carrier IC. A waveform of
serial digital data should be observed on the CRT. If not, re-
adjust the RV1 again. If the oscilloscope is a dual-trace one, the
waveform of the output of the encoder in the controller and the
waveform of the input to the decoder IC in the switch can be
displayed at the same time on the CRT. These two waveforms
should be exactly the samel If the relay is switched to the
automatic mode, we can also hear the clicks of the relay when
energised and released. The ON/OFF LED (LED2) will flash.

After the testing, the switch is ready to operate. Plug a table
lamp into the mains socket on the switch; the lamp is now fully
controlled by the computer.

Programming the controller

The controller is able to interface with any I/0 cards of
computers, provided thatthe cards at least have two
independent outputs. The current application utilises PC's
Centronic ports (printer ports). The DATA and the CONTROL
lines are connected to the DB 0 and DB 1 of the DATA port of
the Centronic port, respectively. On the 36-way female
Centronic-type connector, those two lines correspond to Pin 2
and Pin 3 of the connector.

It is useful to give a brief introduction to the Centronic port at
this point. The port originally was designed for connecting
printers to the computer. However, it can be used for much
wider applications. The Centronic port consists of three
separate /O ports, namely, the DATA port, the CONTROL port
and the STATUS port. The DATA and CONTROL ports are
output ports. The STATUS port is an input port. The DATA port
transfers the actual data during the communication between the
computer and the external devices; the CONTROL port is a
handshake port by which the computer issues controls to the

external devices; the STATUS is another handshake port from
which the computer reads the information issued by the
devices. A PC can support up to 3 Centronic ports which are

labelled LPT1, LPT2 and LPT3. For the purpose of explaining
how to control the Centronic port, let us consider LPT1. The I/O
addresses of the DATA, CONTROL and STATUS are 888, 890,
889 decimal, respectively. To send data to the DATA port of the
LPT1, the follow commands can be used:
in Turbo Pascal: PORT[888]:=X
In BASIC: OUT 888, X

In which x is the decimal value of the data to be sent. To read
data from the STATUS port the following commands can be used:

In Turbo Pascal:
In BASIC:

Y:=PORT[889]
Y=INP(889)

In which y is the decimal value of the data received.

The control software for the SMART controller is described
below: Firstly the 8-bit data which contains the 5-bit (DO to D4)
address and 3-bit {D5 to D7) control lines is chopped into bit
form. Then the MSB of the data is sent to DBO of the DATA
port. Next, a low-to-high-then-low pulse is issued by the DB1 of
the DATA port. This will latch the bit to the shift register. The
above procedure is repeated seven times to send the rest of the
data bits to the shift register.

A sample program written in Turbo Pascal 6 is listed below.
When running the program, it first asks users to input the address
of the switch to be controlled and then the time period of OFF and
ON of the switch. After this, the program will make the selected
switch to switch on and off according the specified time periods.

List of the SMART MAINS CONTROLLER
control program

program smart_controller;
uses
dos, crt;
var
address, i, j,swaddress:integer;
weight:array(1..12] of integer;
delaytime, lighttime:real;

Procedure bit_weight;
begin
weight (11:=1;
for i:=2 to 12 do weight[i]:=weight [i
1]*2;
end;

Procedure send_address(address:integer);
{send the address to the 74LS164 shift register}
var
sw:array[1l..12] of byte;
begin
for i:=12 downto 1 do
begin
swli):=0;
if address>=weight([i] then begin
address:=addressweight [i];
swli]:=1;
end;
end;
{load sw values into the 164 registers}
for i:=12 downto 1 do
begin

port [888] :=swl(i]; delay (1) ;
port [888]:=sw[i]+2; delay(l);
port [888]:=0; delay(1);

end;
end;

Procedure intialization;
begin
clrscr;
writeln(’SMART MAINS CONTROL‘) ;
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Note that the code numbers in the
brackets are the stock numbers in
Maplin Electronics catalogue, or
otherwise stated in other catalogues.

m——— - e ——

writeln(‘SMART MAINS CONTROL');

write( Input the address of the SMART
switch: ‘); readln(swaddress);

write('Input the 8elay period (second):
‘); readln(g@elaytime);

write(’Input the light on period
(second) : ‘}); readln(lighttime);
end;

Main Program

begin
intialization;
bit_weight;
repeat
send_address (swaddress+32); {place the
chopped bit on DATA line, DB0O of
the DATA port}

delay (round(lighttime*1000)); {CLOCK
line, DB1 of the DATA port is made
high}

send_address (swaddress+0); {Clock Line,
DBl of the DATA port is made low
again}
delay (round(delaytime*1000));
until keypressed;
end.

Applications

The present system can control up to 93 switches with each
having a unique address. Switches set at the same address will
operate identically. The system can be used in numerous
applications. For example, lights in different rooms of a house,
in the garage and even in the garden can be controlied by a
computer. You may develop a software to control the ON and
OFF of the lights at a touch of a key in your bedroom. You may
also develop a software to program these lights to go ON and
OFF during evenings when you are not at home. There are
some other novelty-applications associated with light decoration
(such as a party light) and energy saving systems. | will be
delighted to hear any suggestions from readers.

Buy lines

The PCB boards for the controller and switches are available
together with the software written on 3.5 floppy diskette, from
the author. A kit consisting of one controller and one switch is
available from the author at a price of £75 including P&P. The
assembled and test system is also available from the author.
Please phone or fax the author on 061-272-8279 for
information on any of the above The tank coil, the mains carrier
IC and D1 are available from Maplin Electronics. Their stock
numbers are shown in the Parts List .

(" PIC Development & Support b

Beginners Guide to the Microchip PIC - £19.95 (ho VAT)
PIC Project Board (for all 18 pin PIC's) - £24.95 + VAT
PIC Project Software Pack (5 projecte) - £14.95 + VAT
PIC Soft - ready made software routines & programs
PIC Training Workshops - Microchip Approved

PIC Consultancy

Add £1.50 postage. Send A4 SAE for catalogue.
Cheque with order to:-

Bluebird Electronics
Clayshore House, 150 High Street
Worton, Devizes. SN1O 5SE
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AMSTRAD
PCW 8256/512

8 Bit Input and Output Por

For readers using the Amstrad PCW 8256/512 computer, Jason Sharp
has designed a simple eight bit I/0 port which will allow
experimenters to use this venerable computer system to control a
wide range of devices

sing a computer to control devices in the real

world is probably one of the most interesting

aspects of computing. This can easily be

achieved by using a parallel /0 port. The project

presented here is a simple /O port, with 8 binary
inputs and 8 binary outputs.

Ins and Outs of the PCW

At the heart of the PCW is the popular Z80 processor.
Connections to most of its pins are available via the 50 way
edge connector at the rear of the machine. The pin assignments
are shown in fig.1.

The Z80 has separate I/O and memory address spaces.
When the Z80 is required to access I/O locations the /IOREQ
line is taken low. When accessing a memory location /MEMRQ
is taken low.

/WR is taken low to show the processor wishes to write to a
port or memory. /RD is taken low when a read is being
performed.

The Z80 can address 65,536 ports. Normally only ports O to
255 are used. Some of these ports are used internally by the
PCW, as shown in fig.2. If we wish to add an I/O device we
must select a port that is not used. Port 160 (AO for those who
prefer hex!) was chosen for this project.

Circuit Description
The circuit diagram for the I/O port is shown in fig.3

When the Z80 wants to access port 160, address lines AO to
A7 will hold 10100000 (binary). /IOREQ will also be low. IC1 is
an 8 bit comparitor. When these conditions are met, the output
(pin 19) goes low.

When a location is written to, the data only remains on the
bus for a fraction of a second. IC3 is an octal D-type latch.
When /WR and pin 19 of IC1 both go low, the output of the
NOR gate, IC1a, also goes high. The rising edge of this signal
causes the data to be latched to the outputs.

A tri-state buffer is used to isolate the inputs from the data
bus. When the port is to be read the output of IC2¢ goes low.
This allows the states of the inputs onto the data bus to be read
by the processor. IC4 is a bi-directional buffer, wired to work in
only one direction. It was used instead of a one way device as it
has a bus structured pin out, simplifying and producing a neater
circuit board design.
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Construction

Construction of the circuit is quite straightforward if the PCB
shown in fig.4 is used. Take care not to bridge any tracks when
soldering, as some are quite close. Start with the low profile
components and finish with the taller components. When
finished, check the board for solder bridges, etc. The 74HC
devices are CMOS so take the appropriate precautions when
handling them.

The I/O board can be connected to the PCW using a piece
of 50 way ribbon cable. This should be terminated at one end
with a 50 way IDC edge connector, and with a 50 way IDC
connector at the other. The cable should be less than 50cm
long or ringing may cause erratic behaviour.

Testing and Use

Plug the unit into the PCW and switch on. If the computer fails
to boot or anything unusual happens, unplug the circuit and
check for shorts, etc. When the computer is loaded with CP/M,
run BASIC and type in listing 1.

Fig.4 shows a suitable test circuit. When used with Listing 1,
switching the switches will cause the corresponding LED to be
switched on or off (an expensive light switch!). Listing 2 should
produce a ‘bouncing light’ display.

Data is output from BASIC using OUT 160,(value). Data is
input using INP(160), eg. A=INP(160).

Applications
So what can this device be used for apart from producing a
bouncing light? It can be used to drive relays, motors,

indicators, sense light levels or temperatures and much more.
Below are some circuit ideas.

Note that the PCW’s internal power supply is used to power
the interface. The Amstrad technical manual does not state the
current rating of this supply. Therefore an external 5v power
supply should be used to power external devices (especially
motors and relays}. This can be done by connecting the OV
output of the PCW to the OV output of the external power
supply.

If switches are to be connected to the input they may need
debouncing. The circuit shown in fig 5.a will perform this task.
To save on hardware costs, switches can be de-bounced using
software. Read the input twice (a delay will be required between
each reading if writing in Assembler). Compare the two inputs. If
they are different, the switch may be bouncing. Keep reading
the input until the two values are the same. If looking for very
quick activations from BASIC, the de-bounce circuit is
recommended.

Individual bits of the input can be checked by ANDing the
value read from the input with the bit you wish to check. For
example, if you want to see if bit 3 is set AND the input with 4
(i.e.. 0O0O00100 binary). The result will be zero if that input is low.
Otherwise it will be 4.

Inputs and outputs can be isolated from other circuitry by
using opto couplers. Fig 5b shows the basic set-up. The exact
values required will depend on the application and type of opto-
coupler used.

Fig.6 shows a simple motor driver with direction control.
Using this circuit a *buggy’ could be built. The more
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Fig.3. Eight bit input and output port circuit diagram
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sophisticated technical LEGO has small motors. Sometimes
opto-encoder discs are included. These can be used to sense if
the motor is moving or if it has stalled. A solenoid and pen could
be added for drawing. Microswitches could be fitted to enable
collision detection. The buggy could be used as an educational
aid. The I/O port can be accessed from DR LOGO using the
following commands,

.out 160 value

and
.in 160

Using with other

Z-80 based systems

Aithough originally designed for the Amstrad PCW, this project
can be easily connected to most Z-80 based systems. Just
connect the data, address, and signal lines of the board to the
appropriate pins on the target system. The board is accessed
by reading and writing to port 160. If several boards are
required, they can be mapped to different ports by changing the
states of the 'Qn’ pins (see circuit diagram). The board is
enabled when each Q pin is at the same logic level as its
corresponding P pin (i.e.. Q1=P1,Q2=p2,...,Q7=P7). For
example, to map the board to port 161, Q7 (IC1 pin 18) must
be tied high.
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“GUARDEN”

SHED SECURITY
ALARM

Tim Parker offers a multi-function system which
provides simple yet effective protection for your
shed, garage or lock-up

ow much are the contents of your shed, garage

or lock-up worth? Chances are it's quite a lot

when you add it all up, especially if it got stolen

and you realise the cost of replacing it at today's

prices. Most crimes of this sort are carried out by
opportunists and it could be only a matter of time before the
“it'll never happen to me” happens!

This security alarm should help safeguard your property
from being the next in line.

One thing should be made quite clear; burglar alarms do
not prevent break-ins but they can help to deter the culprit
from attacking what might otherwise be easy pickings by
sounding a loud alarm, not only to disorientate and warn off the
attacker but also to draw the attention of possible passers-by.

It has a built-in exit buzzer, fault indication and the ability to
detect shock vibration, torch beam illumination and door or
window movement, each of which may either be adjusted or
disabled if any of the particular functions aren’t required for
your purposes.

Circuit description

The complete circuit diagram for the shed alarm is shown in
Figure 1. As simple as it is, the versatility of the design offers a
multitude of selectable features, only one of which must be
decided upon during construction - and that's only whether or
not you want to fit C7! Because there's a certain amount of
interaction between various parts of the circuit, it is best to
explain it in sections.
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Fig.1. Circuit diagram for ‘Guarden’ shed alarm.
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r GUARDEN
SHED ALARM

OFAULT

Fig.6. Front panel layout suggestion

Exit timer/buzzer

The exit timer and buzzer circuits are based around IC1a, IC1c,
Q1 and X1, with their assodated components. When power is
first apphed via keyswitch SW2, capacitor C1 will be
discharged, and the voltage on its positive side will slowly
increase from zero to a maximum of almost the positive rail -
depending on the setting of VR1. This rising voltage is fed via
R3 to the input (pins 5 & 6) of an inverter formed by IC1a and,
whilst C1 is charging, the output at pin 4 will be high. This is
used to enable the oscillator based around {C1c, C5 and R6.
Note that only Schmitt trigger devices can be made to oscillate
using a single gate in this manner - normal NAND gates will not
work. The squarewave output at pin 3 of IC1c is used via R9 to
drive the base of transistor Q1, which is configured as a
common emitter open collector switch and, in turn, drives the
piezo transducer X1. It is possible to drive these types of
transducers directly from the output of CMOS devices such as
IC1 but, because X1 serves two functions, this method is
impractical in the design here.

At DC levels, X1 appears as an open circuit to the collector
of Q1, so resistor R10 is included across X1 to draw current
from the collector of Q1 - without it, Q1 won’t conduct and so
no sound would be produced by the transducer. With the shock
sensor enable link LK2 fitted, the fault indicator LED1 will glow
dimly while the exit buzzer is sounding, due to the pulses being
fed to it through R11. This is not a fault, it is done intentionally
so that LED1 gives a low light level output to indicate that the
exit timer is running and a high brightness to indicate a fault
warning. The lower light level is obviously not available if LK2 is
not fitted.
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Fig.5. How it all fits together

When the voltage at the inputs to IC1a reaches about 2/3 of
the supply voltage, pin 4 will go low, IC1c will stop oscillating -
leaving its output at pin 3 high, Q1 will turn off and X1 will stop
sounding. The charge current for C1 is adjustable via VR1, which
results in a corresponding adjustment of the exit time, with the
values shown this gives a range typically from 1 to 20 seconds.

Entry timer

Most domestic burglar alarms sound a low volume entry buzzer
as soon as the entrance door is opened, but this principle
cannot be practically applied in our application, because the
shed alarm is intended for use in somewhat confined areas. If

the intruder heard the buzzer as soon as the door was opened,
the chances are that the first thing to go would be the whole alarm
unit itself! For this reason there is no designated entry timer
fitted, but that's not to say that provisions haven't been made
for it; they have, through the use of SW1. This is a small tactile
push switch mounted on the underside of the PCB and made
accessible to the outside of the shed through a ‘tiny’ hole in the
shed wall, the location of which should only be known by the owner.
Pressing SW1 will activate the EXIT timer and disable the
alarm during this period, which should be set to allow sufficient
time to enter the shed and turn off the alarm with the keyswitch.
Where the use of SW1 is impractical, the optional push button

ELECTRONICS TODAY INTERNATIONAL




PB1 can be fitted to a remote location, again known only by the
owner; pressing this will have the same effect. Alternatively, if
you don’t mind the noise for a few seconds, you could simply
allow the alarm to sound as you open the shed door, before
tuming it off with the keyswitch.

Door and window sensors

Reed switches RS1 and RS2 are standard surface-mounting
security fittings with normally open contacts and, although only
two are shown in the drawing, many more can be added by
connecting them all in series. These are fitted to the outer
frames of the door and window and a magnet (usually supplied
with them) fitted to the actual opening light and door
themselves, such that they are in close proximity of, and in
parallel with, the reed switch when the door or window is
closed. In this way, as the door or window is opened, so the
contacts inside the reed switch open, and vice versa.

IC2 is a dual comparator which has open collector outputs.
IC2a performs a simple inverting function. If the voltage on pin 2
rises above that on pin 3 the output on pin 1 will be pufled low
(OV). If the potential on pin 2 falls below that on pin 3 the output
will effectively go open circuit or “float”. Depending on the
setting of VR3 pin 3 of IC2a is held somewhere between about
4% and 50% of the supply voltage - 0.4V to 4.5V with a 9V
supply. The voltage itself is unimportant so long as pin 2 can
swing above and below it by more than a few millivoits - the
input offset voltage of the comparators.

When the window and door are closed, RS1 and RS2 will
also be closed. This will hold pin 2 of IC2a at OV. The output at
pin 1 will therefore “float” and have negligible effect on the
inputs of IC1d to which it is connected. If either the door or
window are opened the OV continuity will be removed and pin 2

will be pulled up to the supply voltage via resistor R5 and pin 1
will go low, taking with it the inputs to IC1d. The resulting high
output of IC1d {pin 11} is fed via D2 to the alarm triggering input
(pin 6) of IC1b in order to sound the alarm.

Capacitor C4 is used to debounce the reed switches if the
occupants turn on the alarm, but don't exit the shed until after
the exit time has elapsed (see ALARM TRIGGER).

Light sensor

There were a number of beneficial factors which influenced the
addition of a light sensor in the design of the shed alarm. What if
you don't have a window to protect using the method above
and the would-be thief suspected the door to be alarmed, so
decided to remove a roof panel to gain access (this is not just
some far fetched idea, it happens more often than you may
realise)? With the door closed, it would be dark inside - even
during the daytime, in which case the inrush of light would
trigger the alarm. If the attack were to take place at night, it's
golng to remain dark (ish) inside even with the rocf panel
removed, but the chances are our intruder is going to need
some kind of illumination (a torch, matches or cigarette lighter)
in order to see what's worth taking and this will activate the
alarm once sufficient light is detected, whether directly from the
source or reflected off any suitable surface.

The light sensing element LDR1 is an ORP12 - Light
Dependent Resistor (LDR). This device has a very high
resistance in total darkness - well in excess of 1MQ, but this
resistance falls quite substantially when exposed ta light, being
typically 10kS2 - 20kSQ in average (cloudy) daylight and can be
as low as only 30Q in bright sunlight. It forms part of the
potential divider chain based around VR2, R8, R7 and LDR1
itself and is connected to the input of inverter IC1d (pins 12 & 13).
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Fig.2. PCB component layout
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Under dark conditions, the high resistance of LDR1 results in
a voltage greater than 2/3 of the supply at the inputs to IC1d,
the output on pin 11 will be low and so too will be the anode of
D2. Since D2 allows only positive voltages through to the alarm
triggering circuit, the output of IC1d has no effect in this state.
As the light level increases, the resistance of LDR1 decreases,
thereby reducing the voltage at the inputs of IC1d. Once this
reaches a point below 1/3 of the supply, pin 11 will go high, D1
will conduct and apply this voltage to the triggering circuit and
thus set off the alarm. The amount of illumination required to
trigger the alarm is adjustable via the sensitivity control VR2. If
the light sensing feature of the alarm is not required, jumper link
LK1 can be opened to disconnect LDR1 without having to
remove it from the circuit.

O
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Shock vibration sensor

As mentioned earlier, the piezo transducer X1 performs two
functions, one is the exit buzzer and the other is here, as the
sensing element for shock vibrations. X1 is an un-housed (open)
transducer which, although it will work in free air as a resonator
(though not very loud), in order to operate reliably as a shock
sensor, it must be hard glued (using super glue) to the case of
the alarm, which in turn must be secured very firmly to a
reasonably resonant section of the shed structure. In this way,
the shock vibrations produced by (say) the door being attacked
with a crowbar, or a window being smashed will be transmitted
through the shed structure to the case of the alarm and be
detected by X1, setting off the siren.

When X1 receives shock vibrations, it produces output
pulses with an amplitude relative to the intensity of the
vibrations. This output level can be quite high. Indeed, when
tapped lightly with just the tip of a fingernalil, the output pulse
can easily peak above 10V. These pulses are fed to the alarm
triggering circuit via resistor R11. Diode D1 is connected in
paraliel with X1 to prevent the negative half cycle of the pulses
reaching IC2b, as this causes erratic operation of the
comparator function - resulting in false alarms.

The operation of IC2b is identical to IC2a explained
previously in the doors and windows section. The intensity of
the shock vibration required to trigger the alarm is adjustable via
the shock sensitivity control VR3. When set correctly, the alarm
should be quite immune to ‘normal’ vibrations caused by strong
winds, flapping roof felt, hanging or rubbing tree branches, pets
and birds etc.

Alarm trigger and timer
After signal processing of some form or other, all of the alarm
sensors result in a positive voltage at the inverting input (pin 6)
of comparator IC2b. When any of the sensors are activated, the
output of IC2b - which is normally held high by R14 - will be
pulled low. This is then AC coupled by capacitor C7 and
provides a low-going pulse to the trigger input of the alarm timer
IC3. The reason for AC signal coupling via C7 is to ensure that
the alarm timer can turn off after a pre-determined length of
time, even if the sensor which caused it (or any other for that
matter) is still active, such as would be the case if the door or
window were forced open and the would-be intruder fled once
the alarm sounded, leaving them in that state. By replacing C7
with a wire link the alarm can be made to sound for as long as
any of the sensors are active, but this will have a significant drain
on the batteries if left un-acknowledged for any length of time.
There is an advantage and a possible disadvantage of having
C7 fitted. The advantage concerns the use of the exit timer. If
the shed door is open before the alarm is switched on or is
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opened during the exit time, then although the fault indicator
LED1 will be brightly lit, the exit time can be allowed to elapse
and the alarm will go into the armed state but will not sound the
siren, nor will activating any of the other sensors with the fault
indicator lit. The occupants will still be allowed to exit the shed
and close the door behind them, which will extinguish the fault
indicator, but should the door now be opened again tne alarm
will sound. Note that this feature only applies if the door is open
before or during the exit time, and only then if C7 is fitted. The
possible disadvantage is that once triggered, the alarm will time
out and turn off as normal but if, after this time, any of the
sensors are still active, the alarm will show a fault and will not be
allowed to sound again until the fault is rectified - evenif a
different sensor is now activated.

Alarm timer

As mentioned, the alarm timing function is carried out by IC3,
which is a low power CMOS version of the 555 timer,
configured in its monostable mode. Once a low-going trigger
pulse is applied to pin 2, C8 is allowed to charge up at a rate
determined by R16 and R17. The output at pin 3 will go high,
turning on transistor Q3 via R19, sounding the siren. Diode D4
protects Q3 from back emf produced by the siren or any other
inductive load such as a relay connected to the output
terminals. When the voltage on pin 6 reaches 2/3 of the supply,
C8 is discharged into pin 7 and the output on pin 3 turns

off (low).

The timing period for the high output is set by R16, R17 and
C8. With the given values, the timer should run for about 30
seconds. Experience has shown, however, that this time period
can vary quite substantially depending on which manufacturer’s
version of the IC is used, so these values should serve as
reference only. For testing purposes, jumper link LK3 can be
inserted to short out R16; this shortens the timing period to
about 1 second and is useful for checking the operation of the
alarm during setting up.

Transistor Q2 is also turned on by the output of IC3 - via
R18. if jumper link LK4 is fitted, once triggered, the collector of
Q2 will hold pin 2 of IC3 low, and the output will remain in the
high state indefinitely - even after the time period has expired,
and irrespective of the state of the fault indicator (pin 7 of IC2b).
Again, experience has also shown that not all versions of the
CMOS 555 have this facility, some of them will tumn off after the
time period even with pin 2 held low; this will obviously render
the latching function non-effective, a point to bear in mind when
selecting this device.

The reset input (pin 4) of IC3 is connected to the output of
IC1b, which prevents the alarm sounding during the exit time.
Whilst pin 4 of IC3 is low the output remains low and the IC will
not respond to any signals at pin 2. At the start of the exit time
period, pin 4 of IC1a goes high, C3 is charged rapidly via R4
and pin 10 goes low. At the end of the exit time, pin 4 of IC1a
goes low, but the corresponding high output at pin 10 is
delayed slightly as C3 is discharged by IC1a through R4. This
slight delay - which is only a few milliseconds - is required if the
shock sensor feature is enabled by inserting jumper link LK2,
because of the electromechanical properties of the transducer
X1. If IC3 was enabled immediately after the exit buzzer ceased,
the self resonance of X1 would produce enough output to be
detectable as a shock vibration and would trigger IC2b, which
would obviously set off the alarm. Delaying the release of the
reset signal therefore allows sufficient time for X1 to settie to its
normal operating level before the alarm circuit is enabled.

Capacitors C2, C6, C9, C11 and C13 decouple the supply

at various points throughcut the circuit. Diode D3 ensures that
any heavy duty current stages produced by the load across the
output do not interfere with the operation of the lower current
parts of the circuit.

Construction

Before you solder any components to the PCB, it's a good idea
to use the board as a template for the 5 hole positions in the
base of the case, even though full drilling details are given in
Figure 3, this will make it much easier to obtain the precise hole
position for SW1. Although not strictly necessary, a hole of
about 10mm can be drilled underneath X1 to give a slight
increase in volume to the exit buzzer, but remember to do it
before you super glue it in place - it'll be too late afterwards!

The complete PCB component layout is show in Figure 2.
Assembly should be reasonably straight forward; start with the
low profile components, building up to the highest ones, leaving
SW1, LDR1 and LED1 until last. There are seven wire links on
the board; don't overlook the one underneath LDR1 just above
IC2. Ensure the correct orientation of all the polarised
components - electrolytic capacitors, all three transistors and
the three ICs. Take special care not to touch the pins when
handling IC1 and IC3, and use an earthed soldering iron tip
where possible - these CMOS devices can be destroyed by
static charge which builds up on the human body. If in doubt,
solder IC-sockets to the board first and insert the ICs when the
assembly is complete. Before soldering LDR1 and LED1, turn
the PCB over and carefully solder SW2 to the underside in the
position shown dotted on the layout.

The only awkward component is LDR1; the mounting height
for this will depend on the depth of the case you intend to use,
but should fit almost flush with the outside of the lid when it's
fitted. You may even find that you have to extend the leads
slightly. The easiest way tg fit LDR1 is to 'kink’ the lead and
solder it into the board slightly higher than required so as to
protrude through the lid. In this way, once the PCB is finally
fitted and the lid is in place, it can be pushed back into position
without the risk of forcing the pads off the back of the PCB. A
similar situation occurs with the fault indicator LED1 but, since
this can protrude through the front of the case by a variable
amount, positioning should cause no real problems.

Once the board is completed, don't fix it into the case if you
intend to use the entry timer switch SW1, as you will need to
have access behind the PCB to drill the hole in the shed for it.

Be careful when drilling the hole for the keyswitch SW2. This
is a 'snug’ fit between the top of the siren and the bottom of the
terminal block on the edge of the PCB, and you could
experience problems with long-barrelled version if the hole is
slightly out of line. The hole for the grommet should be close to
the bottom of the case so that the wires passing through it
don't end up jammed between it and the keyswitch. Finally, the
hole above the siren is just to let the noise out and can, if
desired, be covered from the inside of the lid with a small piece
of loudspeaker fabric (just to make it look nice).

Next month...

we will continue this project with a look . at
installation and testing.
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POWERFUL SCHEMATIC CAPTURE,
PCB DESIGN AND AUTOROUTING
ALL FOR JUST £395...

PROPAK AR for DOS provides all the features you need to create complex PCB designs quickly
and easily. Draw the circuit diagram using the powertful facilities of ISIS DESIGNER+ and then netlist
into ARES AUTOROUTE for placement, autorouting and tidy up. Advanced real time design rule
checks guarantee that the final PCB will correspond exactly with the schematic thus saving you from
costly layout errors and time consuming debugging.

i
x:6008 Y:5208

CADPAK
Two Programs for the Price of One

ISIS SUPERSKETCH

A superb schematic drawing program

for DOS offering Wire Autorouting,

Auto Dot Placement, full component

libraries, export to DTP and much more.

Exceptionally easy and quick to use. For example, you
can place a wire with just two mouse clicks - the wire
autorouter does the rest.

PCB I

High performance yet easy to use manual PCB layout
package. Many advanced features including curved tracks,
auto track necking, DXF export, Gerber and. NC file
generation, Gerber viewing and more.

Alan Chaduwick writing in ETI (January 94) concluded..
"At £79 1 thought this was an excellent buy.”

adbcentenr

I e ¢

E t r o n i ¢ s

WE HAVE MOVED - NOTE NEW ADDRESS

53-55 Main St, Grassington, North Yorks. BD23 5AA.

Attractive, easy to use graphical interface.

Object oriented schematic editor with automatic wire routing,
dot placement and mouse driven place/edit/move/delete.
Netlist generation for most popular CAD software.

Bill of Materials and Electrical Rules Check reports.

Two schemes for hierarchical design.

Automatic component annotation and packaging.
Comprehensive device libraries and package libraries
including both through hole and SMT parts.

User definable snap grids (imperial and metric) and Real
Time Snap to deal with tricky SMT spacings.

Manual route editing features include Auto Track Necking,
Topological editing and Curved tracks.

Autorouting for single, double and multi-layer boards.

Non autorouting PROPAK is available for just £250 if you do
not need or wantthe router.

Full connectivity and design rule checking.

Power plane generator with thermal relief necking.
Graphics support to 800x600 Super VGA.

Output to dot matrix and laser printers, HP and Hoyston
plotters, Postscript devices, Gerber and Excellon NC
machines plus DXF and other DTP file formats.

ISIS ILLUSTRATOR
Schematic Drawing for Windows

O— >

O

O

£ 1
Running under Windows 3.1, ISIS ILLUSTRATOR lets
you create presentatian quality schematic drawings like
you see in the magazines. Furthenmore, when the

drawing is done, transferring it to another document is
just a matter of pasting it through the Clipboard.

Now used by a number of prominent technical authors to
illustrate their latest books and magazine articles.

Call us today on 0756 753440 or fax
0756 752857 for a demo pack - state
DOS or Windows. Multi-copy and

educational discounts available.

Prces exdude p&p (£5 for U.K ) and VAT.
All manufacturers’ trademarks acknowledged




Chelmer Valve Company

We offer below a selection of our CVC PREMIUM range of audio valves. These CVC BRAND valves are
from selected world wide sources, processed in our special facility to provide low
noise/hum/microphony PRE-AMP valves and Power Valves burnt-in for improved stability and
reliability. Use this sheet as your order form. If you require matched pairs, quads or octects etc. Please

allow £1.00 extra per valve for this service and mark alongside the valve type number ‘M2, M4, M8' etc
as required.

UNIT PRICE . | TOTAL PRICE UNIT PRICE .| TOTAL PRICE

PRE-AMP VALVES
ECC81

RECTIFIERS
EZ80 4.00
ECC82 =75 T
— 3 e TN 500
ECC88 [ 500 — G2 s
——————— - —_— _GL& - i} . 5.00_

| G737 [ 5.00
| sU4G [ 5.00
SV4G._ 4.00

ATl 574G~ 3.50
E80F (GOLD PIN) P ———— ——
E81CC (GOLD PIN) —l SOCRETS a
E82CC (GOLDPIN) : i B9A (st chassis or PCB) 160
 ER3CC (GOLD PIN) .0 | ) B9A Gold Plid (State Chassis or PCB)
| EB8CC (GOLD PIN) _
6SL7GT ] OCTAL Gold Pitd (Sute Chus or PCBY|
6SN7GT ) X 4 PIN o 243.811A e10)
6922 ) ! 1 4 PIN gor 211 & 345)

7025 f 4 PIN Gold Pid (For 211, 849
' 7 PIN #or 6c33c)
Screenuing Can (For ECCR3 etc)

POWER VALVES
EL34/6CAT S—,0) T
EL84/6BO5 | 1 . MATCHING CHARGES
POST & PACKING (UK)
TOTAL EXC. VAT
VAT @171/2% (UK & EEC)
] TOTAL TO PAY

KT88 (Gold Special)
2A3 (State 4 Pin or Octal)] 14

Please make CHEQUES payable to
'CHELMER VALVE COMPANY or pa~ by
| ACCESS/MASTER CARD'VISA, give details:

[T ~S— - — (g o i NN N

_6V6GT
| 6080
61468
6336A ] £, S —

_6550A_ ] 1100 | | Address
6550A(S) __13.50
7581A __11.00
BIIA 9.50
845 L 29.90

Signature

| Name

TOTAL CARRIED FORWARD

Valve amplifiers sound better still with CVC PREMIUM valves!

130 New London Road, Chelmsford, Essex CM2 ORG, Englanc. Telephone 0245 355296/265865 or FAX. 0245 490064.




The ETI 80188
single board

Computer

A powerful and highly versatile 16bit processor
system designed by Richard Grodzik for which
software can be developed directly on any IBM PC,
this month we continue our look at programming

the board.

ast month we took an
initial look at
programming the 80188
SBC, and showed how
this versatile board can
be used for a wide range of
applications. Part of this versatility
can be attributed to the fact that it is
software compatible with the family of
processor chips used in the IBM PC.
This means that software can be
directly developed and tested on the
PC and then downloaded onto the
80188 SBC, thereby making software
development for the SBC much easier
and quicker. It also means that
software can be developed using the
enormous range of software
development tools which are
available on the PC.

Serial Communications

Inter-communication between two computers is effectively
achieved over an asynchronous RS232 link. The 80188 SBC
and the P.C. both must execute communications software
simultaneously to enable serial data to pass in either direction.
The following chapter details the software necessary for the
80188 SBC and the P.C.

The 8251 USART is capable of both synchronous and
asynchronous serial data communication. The 80188 SBC uses
the asynchronous communication format on which the industry
standard RS232 communication protocol is based. Therefore all
programming details of the 8251 will be confined to the
asynchronous mode.

Programming the 8251

Following a reset operation, the 8251 must be loaded with a
control word (MODE) which initialises the 8251 to support the
desired communications protocol regarding speed of
transmission and word length. Control words written to the
8251 after the MODE instruction will load the COMMAND
instruction. To return to the MODE instruction, the master reset
bit in the command instruction word can be set to initiate an
intemal reset operation which automatically places the 8251
back into the MODE instruction format. Alternatively, a power-
up reset or system hardware reset will achieve the same resuit.
The C/D input line of the 8251 (pin 12), connected to the Ao
system address line, is raised high whenever a control word
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(MODE or COMMARND) is written the 8251. It is also high
whenever a status read is performed. The base address of the
8251 (OCOOH) in the 80188 system IO Map is reserved for the
reading/writing of data for the 8251, (C/D input line low).
Address 0CO1H is therefore the MODE/COMMAND/STATUS
address of the USART.

Once programmed, the 8251 performs as a UART (universal
asynchronous receiver/transmitter) and is ready for
communications. The command instruction controls the
operation of the 8251. It cannot begin transmission until the
TXenable bit is set in the command instruction and it has
received a CTS (clear to send) logic low input. Likewise, the
8251 cannot begin reception of data until the RXenable bit is set
in the command register. The following two programs
demonstrate serial asynchronous transmission and reception of
data using polled operation to determine the status of the
UART. For transmission, the TxRDy flag is polled. This flag
signals that the transmitter buffer is empty (a character has
been transmitted) and that the buffer is ready to accept another
character. For reception, the RxRDy flag is polled. This flag
signals that the receive buffer contains a received character and
is ready to be read by the CPU.

The logic level of the RxRDy output pin follows the logic level
of the RxRDy status bit, and therefore this pin may be
connected to the interrupt structure of the CPU, so that
whenever a character is received and this pin is raised logic
high, an interrupt service routine will execute to read the
received character. The logic level of the TxRDy output pin
similarly follows the logic level of the TxRDy status bit, but on
condition that the CTS pin is low and the TxEN bit of the
command instruction has been set. The TxRDy output pin is
raised logic high and can also be used to generate an interrupt;
the service routine loading a new character to the
transmitter buffer.

; PTXD.ASM

CODE SEGMENT
ASSUME CS:CODE

ORG 0
ORG 0400H
CLI
MOV SP, OFFH ; INITIALISE STACK
POINTER
MOV DX, 0FFA2H ; SELECT LMCS 0000-00FFH
8155 RAM
MOV AX,038H
OUT DX, AX
MOV DX, OFFA4H ; PACS REGISTER ADDRESS
MOV AX, OF8H ; CONFIGURE PCS0O CHIP
SELECT TO START
;ADDRESS 0COOH
OUT DX, AX
MOV DX, OFFA8H iMPCS REGISTER ADDRESS
MOV AX, 081B8H
OUT DX, AX

;MAIN PROGRAM STARTS

CALL TIMER
CALL USART_INITIALISE

MOV BL, 030H ;OUTPUT ASCII ‘0O’

CYCLE:CALL TRANSMIT
JMP CYCLE

TRANSMIT
MOV
ADD

CHARACTER
MOV
OouT

NOTR : MOV

PROC NEAR
AL, BL ; DATA
BL, +1 ; TRANSMIT NEXT ASCII

DX, 0CGOH
DX, AL

DX, 0CQ1H ; STATUS

IN AX,DX

AND
CMP
JINZ

MoV
DELS : LOOP

RET

TRANSMIT

AL, 1
AL, 1
NOTR

CX,01FFH ; DELAY
DEL5

ENDP

TIMER PROC NEAR

MOV DI, 0105H ;8155 TIMER ADDRESS HIGH
BYTE
MOV AL, 040H ;i SQUARE WAVE OUTPUT
MOV [DI],AL
MOV DI, 0104H ;8155 TIMER ADDRESS LOW
BYTE
MOV AL, 9 ;DIVIDE BY 9
MOV [DI] ,AL
MOV DI, C0100H ;8155 COMMAND ADDRESS
MOV AL, OC3H ; START 8155 TIMER
MOV [DI].AL
RET
TIMER ENDP
USART_INITIALISE PROC NEAR
;USART INITIALISATION FOR TRANSMISSION
;AT 9600 BAUD
;1 STOP BIT,8 DATA BITS,NO PARITY

;USART ADDRESS 0C01H=COMMAND, 0CO0H=DATA

MOV
MOV
ouT

Mov
Mov
our

RET

USART_INI

AL, 04FH
DX, 0CO1H
DX, AL

AL,3

DX, GCO1H
DX, AL

TIALISE ENDP

ORG 07FCH
JMP OFFCOH:0C00
ORG 080CH

ENDS
END
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The 8251 requires two clock signals - the system clock
applied to the CK input is derived from the master crystal
frequency which is divided by two to produce a frequency of
5.5296 Mhz at the CLK QUT pin of the 80188.

The clock feeding the Rxc and Txc has to be an exact
multiple of the required baud rate - in this case 9600 baud. The
8155 contains a 12 bit timer which is used to provide the Txc
and Rxc signals. The CLK OUT signal is fed to this timer which
is programmed by procedure TIMER to provide a divide by 9
function. The resulting frequency of 614.4 Khz after a further
division by 64 by the USART results in a transmit and receive
baud rate of 9600.

Procedure USART_INITIALISE programs the 8251 for the
RS232 protocol - 1 stop bit, 8 data bits, no parity. See
diagrams for details of programming for other protocols.

Chip select of the 8251 is performed by the PCSO line of the
80188. The 80188 can generate several chip selects (PCSO -
PCS6) which are active for seven contiguous blocks of 128
bytes above a programmed base address. The PACS register
defines the start address of the peripheral select block - in this
case OCOOH. The MPCS register sélects the size of block
located in 10 space (2K). The following peripheral chip selects
will therefore be active for the following address ranges:

PCS0=0C00-0C7F
PCS1=0C80-0CFF
PCS2=0D00-0D7F
PCS3=0EQ0-OE7F etc.

Receiving Data

Again, the mode and command bytes are written to the
command register at address 0CO1H. The RXRDY bit is set and
the status register is polled to indicate when a byte has been
received.

;RXD.ASM
PAGE ,132
CODE SEGMENT
ASSUME CS:CODE
ORG 0

ORG 0400H

MOV SP, OFFH
MOV DX, OFFA2H

MOV AX, 038H
OUT DX, AX

MOV DX, OFFA4H

MOV AX, OF8H
OUT DX, AX

MOV DX, OFFA8H
MOV AX,081B8H

; INITIALISE STACK POINTER
; SELECT LMCS 0000-00FFH
8155 RAM

;038H

;CONFIGURE PCSO CHIP
SELECT TO 0COOH

OUT DX, AX
CALL TIMER ; INITIALISE 8155°'S
TIMER
CALL USART_INITIALISE ;INITIALISE 8251 FOR
;9600 BAUD

;8 DATA BITS,1 STOP

;MAIN PROGRAM

CYCLE:

NOTR:MOV DX,0CO1H

;BIT,NO PARITY

; POLL USART STATUS

REGISTER
IN AX,DX
AND AL, 2
CMP AL, 2
JNZ NOTR ;IF BYTE

MOV DX, 0COOH
IN AX,DX

MOV DI, 0102H
MOV [DI},AL

JMP CYCLE

TIMER PROC NEAR
MOV DI, 0105H
MOV AL, 040H
MOV [DI},AL
MOV DI, 0104H
MOV AL, 9
MOV [DI],AL

MoV
MoV
MOV

DI, 0100H
AL, OC3H
[DI],AL

RET

TIMER ENDP

USART_INITIALISE PROC

Mov
MoV
ouT
MoV
Mov
ouT
RET

AL, 04FH
DX, 0CO1H
DX, AL
AL, 4

DX, 0CO1H
DX, AL

USART_INITIALISE ENDP

ORG 07F0OH
JMP OFFCOH:0000

ORG 0800H
Kbytes)
CODE ENDS
END

RECEIVED, CONTINUE

;GET DATA

;SEND BYTE TO PORT B

;REPEAT FOREVER

;TIMER HIGH BYTE
;SQUARE WAVE OUTPUT
; PORT B OUTPUT
;TIMER LOW BYTE
;DIVIDE BY 9

;8155 COMMAND REGISTER
; START TIMER

NEAR

;RESET VECTOR AT FFFFOH
; START EXECUTING AT
OFFFCOH

;FILE SIZE = 2048 (2

Programming for Interrupts

The 80188 has the same basic software interrupt structure as
the 8088 processor. Up to 256 interrupt pointers can be
generated which define the start address (CS:IP) of the interrupt

ELECTRONICS TODAY INTERNATIONAL

52



CS:IP doubleword points to the
starting address of the interrupt
service routine. Once the interrupt
has been serviced, an IRET
instruction will pop the CS and IP
doubleword and the flag register
from the stack and normal
sequential program execution will
continue from the point of
interrupt.

Using hardware
interrupts

The following program
demonstrates how the 80188
system is programmed to activate
the INTOQ line. Procedure
INITIALISE programs the 80188's

-

L]
[
[

%

t

b
[}

4

internal registers as follows:

® The mask register (address
FF28H) enables type 12 interrupts.

service routine. The 80188 SBC has an area of RAM internal to
the 8155, from address 0000 to OOFFH which can contain the
interrupt pointers required by the system’s software. Although
this area of memory is also shared by the memory stack, it
should be sufficient to include several interrupt pointers.

The 80188 interrupt system responds to the same software
generated interrupts as does the 8088 processor. These
include TYPE 0, divide overflow, TYPE 1, single step and TYPE
2 NMI. In addition, the 80188 will generate internal interrupt
vectors (pointers) when interrupt lines INTO, INT1, INT2 or INT3
are asserted high. For example, an INTO interrupt will generate
addresses 30H and 32H - and cause the IP and Code segment
register values at these locations in RAM, to be loaded, defining
the start address of the interrupt service routine to be executed
for that interrupt.

Software Interrupts

Any interrupt service routine can be program generated by

means of a software INT instruction. It has the general iorm:
INT TYPE No.

For example, a type 17 pointer will generate vectors 44H and
46H (17 x 4) and (17 x 4)+2; these address locations in RAM
will contain the IP:CS address information of a service interrupt
routine. Whenever a software interrupt is executed, the following
OCCuUrs:

@ The flag register is pushed on stack.

@ The trap flag and the interrupt flag (IF) is cleared to disable
other maskable interrupts and disable single-steping.

@® The CS register is pushed on stack.

@® The address of the interrupt vector is calculated - the

80188's

hardware does this automatically by multiplying the interrupt

type by 4.
® The CS base address of the interrupt service routine is
loaded from the vector table into the CS register.
® The IP register is pushed onto stack.

@ The IP offset of the interrupt service routine is loaded from the
vector table into the IP.
@ In summary, after an INT instruction has been executed, the
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To enable other interrupts, the
following mask bytes are written to this register:

Type 13 INT1 =DDH
Type 14 INT2 =BDH
Type 15 INT3 =7DH

INTO control register (address FF38H), is programmed for
level or edge (040H) interrupts. Control register for other
interrupt sources are:

INT1 FF3AH
INT2 FF3CH
INT3 FF3EH

Again, loading 040H for edge and 050H for level interrupts.
Procedure VECTOR loads the IP offset and the CS value of the
interrupt service routine (ISR) into the vector table at address

30H and 32H.

Finally, the ST instruction enables the interrupt structure. A
high level transition at the INTO pin will cause the program to
vector to the interrupt service routine and 55H will appear on
port B output lines. To enable further interrupts after the IRET
instruction, the end of interrupt register at location FF22H must
be loaded with word 0800FH. This register is common for all
interrupt sources.

; INTO . ASM

PAGE ,132
CODE SEGMENT
ASSUME CS:CODE, DS:CODE
ORG 0
ORG 0400H

CLI
MOV SP, OFFH
MOV DX, O0FFA2H

; DISABLE INTERRUPT

;CONFIGURE LCS 00-0FFH

INTERNATIONAL
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MOV AX, 038H ;038H
OUT DX, AX
;MAIN PROGRAM
CALL VECTOR
CALL INITIALISE
STI ;ENABLE INTERRUPT
;WAIT FOR INTERRUPT AT

INTO

HLT ; STOP

VECTOR PROC NEAR
C_S EQU OFF80H

INT_TYPE EQU 12
INTO = INT_TYPE *4

MOV AX,OFFSET ISR

MOV DI, INTQ

MOV [DI],AX

MOV AX,C_S
MOV DI, INTQ+2

MOV [DI],AX
RET
VECTOR ENDP

INITIALISE PROC NEAR
MOV DX, O0FF28H

MOV AX, 000EDH
OUT DX, AL

MOV DX, OFF38H
MOV AL, 050h

OUT DX, AL

MOV DI, 0100H

MOV Al,03

MOV [DI],AL

RET
INITIALISE ENDP
ISR:

CLI

MOV DI, 0102H
MOV Al, 055H
MOV [DI],AL
MOV DX, 0FF22H

PIN 45

; BASE ADDRESS
OF EPROM

;ADDRESS 30H

; LOAD ADDRESS
OF INTERRUPT

; ROUTINE

; INTO
INTERRUPT
VECTOR TABLE

;ADDRESS 030H
= IP OFFSET

; ADDRESS 032H
= CODE
SEGMENT

;MASK REGISTER , ENABLE
INTO

; INTG CONTROL REGISTER
; 040h ; EDGE
INTERRUPT

; PORT A,B OUTPUT

; INTERRUPT SERVICE

ROUTINE
; DISABLE INTERRUPT

;SEND 55H TO PORT B

; EOI REGISTER NON
SPECIFIC EOI VECTOR

TYPE
;12
MOV AX, 0800FH
OUT DX, AX
IRET ; RETURN FROM INTERRUPT
ORG 07FQH

JMP QFFC0:0000

ORG (800H
CODE ENDS
END

Using the timer to generate waveforms

The following example demonstrates how the 80188's timers
may be programmed to generate waveforms of any duty cycle.
In this case, a square wave is generated by timer one and is
presented to timer1 out output pin. Two registers - MAXA and
MAXB define the maximum count value of the timer; when
maximum count is reached, the logic level on the timer output
pin is inverted, the timer resets to zero and counts up to MAXB
value, whereupon the logic level on the output pin once again
inverts, and so on. Since each incrementation of the timer takes
.72 uS (System clock frequency/8), the width of the mark/space
of the resultant waveform is directly proportional to values
programmed into MAXA and MAXB registers.

;TIMER1.ASM (100HZ)

;CONNECT TIMER IN 1 (PIN 21) TO 45V

;100HZ SQUARE WAVE PRODUCED AT TIMER OUT 1
(PIN 23)

CODE SEGMENT
ASSUME CS:CODE

ORG 0
ORG 0400H

TIMERMODE EQU OFFS5EH ;TIMER 1 CONTROL
REGISTER

COUNTER EQU OFFS58H ;16 BIT COUNT
REGISTER

MAXCOUNTA EQU QFF5AH ;MAX COUNT
REGISTER A

MAXCOUNTB EQU OFFSCH ;MAX COUNT
REGISTER B

SQUAREWAVE = 0CO03H

MAXA = 01BOOH ;MAX COUNT VALUE
A

MAXB ) 01BOOH ;MAX COUNT VALUE
B
; SQUARE WAVE ON
TIMER 1 OUT PIN
; PULSE LENGTH =
6912 X 0.72 uS
;= TP OF 10 MS =
100 Hz

CLI ; DISABLE
INTERRUPTS
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MOV DX, MAXCOUNTA

; LOAD MAX COUNT

MOV AL, OE3H

;9600 baud, 8 data bits,1

REGISTERS stop bit, no parity
MOV AX,MAXA MOV DX, 00
OUT DX, AX MOV AH, 00 ;BIOS call-seria 1

communications

MOV DX, MAXCOUNTB INT 014H
MOV AX,MAXB
OUT DX, AX NEXT:
MOV DX, TIMERMODE ; PROGRAM TIMER 1 MOV AH,1 ;Test for received

CONTROL REGISTER character
MOV AX, SQUAREWAVE ; FOR SQUARE WAVE INT 16H

OouTPUT JNZ FINISH
OUT DX, AX

MOV DX, COM1
HLT ; STOP hsk: 1IN AL,DX
TEST AL, 01 iByte r ived?
ORG 07FQ0H JZ hsk 7 N
JMP OFFCO0:0000
SUB DX, +05 ;COM1 port address

ORG 0800H IN AL,DX ;Fetch data byte
CODE ENDS
END MOV BX, index

MOV BYTE PTR DS:ACQUIRED_DATA[BX], AL ;Write

Streaming data to the Hard Disk byte

Data logging by the 80188 SBC can be achieved by uploading CALL WRITE
the acquired data to the PC via the RS232 serial link. The

following program allows serial data received at the COM1 JMP NEXT
terminal to be written to disk in real time. A file ‘UP’ is created

which contains the captured data. Pressing the enter key will FINISH:

;Close file
;DOS function call-3EH

cause exit to DOS.
The executable file is assembled via the A86 assembler and
results in a DOS COM file, which will run on any PC.

MOV BX, FILE_HAND
MOV AH, 03EH
INT 021H

; DATAIN.ASM MOV AH,D4CH ;Return to
CODE SEGMENT DOS
ASSUME CS:CODE, DS:CODE INT 021H
ORG 100h
WRITE PROC NEAR
INDEX Dw 0 PUSH CX
FILENAME DB
‘C:\8088\ASM\UP’,0 ;Filename MOV BX, FILE_HAND ;Write buffer contents
FILE_HAND DWw 0 to file 'UpP’ MOV
ACQUIRED_DATA DB 1 DUP(0) CX,1 ;Write byte to file

COM1 EQU 03FDH

START:

LEA DX, FILENAME
MOV CX,00h

MOV AH, 03CH

INT 021H
MOV FILE_HAND, AX

LEA DX, FILENAME
MOV AL, 1

MOV AH, 03DH

INT 021H

;Serial port
address

;iCreate file

;DOS function
call 3CH

;O0pen file

;Write only
;DOS function call-3DH

;Configure
communications
protocol

LEA DX,ACQUIRED_DATA
MOV AH, 040H
INT 021H

POP CX
RET
WRITE ENDP

Next Month...

;DOS function call-40H

CODE ENDS
END START

we will continue be lookingat the first of the
80188 SBC add-on boards.
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High quality stepping motor kits {all including stepping 200ma out 300v input fo output Isolation with data
motors) ‘Comstep ndependenl control of 2 stepping £4.95 each or pack ol 10 £39.50
molors by PC (Via the parallel port) with 2 motors and Hour counter used 7 digit 240v ac 50Hz £1.45
software QWERTY keyboard 58 key good qualty swilches new
Kit £67.00 ready budt £99.00 £6.00
Sofiware support and 4 digital imouts kit £27.00 Airpax AB2903-C large;stepping motor 14v 7.5 step
power m\edace 4A kit £36.00 27ohm 68mm dia body 6.3min shalt £8.95 or £200.00:
OSCILLOSCOPE AND  |||=5 a2
Stepper kit 4 {manual control) includes 200 step Polyester capacitors box type 22.5mm lead pitch
slepping motor and control circunt . .£23. 0.9uf 250vdc 18p each 14p 100+ 9p 1000+
We are now slocking a range of stepping molors and 1ul 250vdc 20p each, 15p 100+, 10p 1000+
L l A N A LYS E R kits 1o drive them please ask for the stepping motor 3.3uf 100vdc 30p each, 20p 100+, 15p 1000+
data sheet for full information. 1uf 50v bipolar electrolytic ax:al leads 15p each, 7.5p
invertor toroidal transformers 225VA 10.5-0-10.5 1000+
pnmary 0-260-285 secondary £29.95 0.22uf 250v polyester axial leads 15p each, 7.5p
LEDs 3mm or 5mm red or green .7p each 100+ Poiypropylene 1uf 400vdc (Wima MKP10)
IN AN AFFORDABLE PORTABLE PACKAGE yolow . ... ..Atpoech  275mm piich
cable ties_ .. . . 1p each £5.95 per 1000 32x29x17mm case 75p each 60p 100+
i —— £49.50 .per 10,000 Philips 123 series solid aluminium axial leads
High quality photo resist copper clad epoxy glass 33uf 10v & 2.2uf 40p each, 25p 100+
boards Philips 108 series long lile 22ut 63v axial 30p each
P 10 M I d . L4 Dimensions single sided doble sided 15p 1000+
€ga samples per secon ?ﬁ M 3x4 inches £1.09 £1.23 Muftilayer AVX ceramic capactors all 5mm pitch 100v
L & p pe e IHISCO e 4x8 inches £2.75 £2.99 100pf, 150p1, 220pt, 10,000p! (10n) 10p each. Sp
single channel DSO 6x12 Inches £6.20 100+, 3.5p 1000+
. 12x12 inches £12.25 500p! compression trimmer 60p
@ 1MHz analogue bandwidth Rechargeable Batteries 40 ul 370vac molor stan capacitor {dialectrol type
g AA (HP7) £0.99 conlaning no pcbs) £5.95 or £49.50 lor 10
@® 0.2v-50v input range AA 700maH £1.75 Soid cargon resistors very low inductance ideal for|
B o o o C 2AH wit) solder tags .£3.60 RF circuits
@ Various Tnggcnng options D 4AH with solder tags £4.95 27phm 2W, 68ohm 2W 25p each 15p each 100+ we
1/2AA with solder tags £1.55 have a range of 0 25w 0.5w 1w and 2w solid carbon
@ 10 Mega samples per second 8 € (HP11) 1.8AH £220  resistors please send SAE for list
: D (HP2) 1.2AH £2.60 P.C. 400W PSU (Intel part 201035-001) with standard
channel lOgIC analyscr Sub C with solder tags £2 50 motherboard and 5 disk drive connectors, fan and
: Stabdard charger charges 4 AA cells in § hours or mains inlet/oullel connectors on back and switch on
® Sv Tn./4.5-15V CMOs IOglc level 4Cs or Ds in 12-14 hours + 1xPP3 (1, 2, 3 or 4 cells the side (lop lor tower case) dims
inpms may be charged at a time) £5.95 212%49x149mm excluding swilch £26.50 each
High power charger as above but charges the Cs and £138.00 for 6
@ Crisp, clear LCD screen Ds in 5 hours AAs Cs and Ds must be charged in 2s MX180 Digital muttimeler 17 ranges 100vdc 750vac
or 4s 2Mohm 200mA transistor Hfe 9v and 1/5v battery test
® Zoom and Scroll facilities (selected Nickel Metal Hydryde AA cells high capacity with no £12.95
memory. AMD 27256-3 Eproms £2.00 each. £1.25 100+
ranges only) 100mAH £3.50  DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p each
R 1200mAH £3.75 40p 100+
@ Battery or mains adapter powered Special offers please check for availability Disk drive boxes for 5.25 disk drive with room for a
- 3 42x 16mm dia 1.2v batienes £1.45 power supply ight grey plastic 67x268x247mm £7.95
@ 12 Months Warranty (Built version stick of 4 171mmx16mm dia with red & black leads or £49.50 for 10
4.8v £5. Hand held ultrasonic remote control £3.95
Computer grade with screw Cv2486 gas reiay 30 x 10mm dia with 3 wire
”, sl on . = 87000uf 10v £1.95, 68000u1-15v £2. 95, 10.000ut 16v terminals will aslo work as a neon light 20p each or
@ "Get you working” service (kits £1.50, 58000uf 60v £4.95 £7.50 per 100 N
LM337k TO3 case vanabie regulalor £1.95 £1.44
100+ CaAs FET low leakage current S8873 £12.95 All products advertised ar new and unused unless
each £9.95 10+ £7.95 100+ otherwise stated. Wide range of CMOS TTL 74HC
BS250 P channel mostel £0.45, BCS59 transistor 74F Linear T kits rect
H H £3.95 per 100 capacitors tools eic. always in stock. Please add
L Write or phone for a free Information Pack to " 74LS08 hex Invertor £10.00 per 100, used 8748 £1.95 towards PP
oller vat included in all prices
$1.952 UHF Limiting ampiitier LC 16 surface mounnng

AUDOTLIIE

AUDON ELECTRONICS

36 Attenborough Lane, Chilwell, Nottingham NG9 5JW 0602 259737

package with data sheet £1.9
AM27S02 £1.25 each 90p 100+, CD4007UB 10p
100+, 6p 1000+

Swmclair light gun temunated with a jack plug and PP3
clip gives a signal when pointed at 50hz Hickenng hghl
with output wave form chart £3.9
DC-DC convertor Rehability model V12P5 12v in Sv

JPG ELECTRONICS

Seetrax CAE / Ranger / PCB Design

Ranger 1 / £100

Schematic capture linked
to PCB.

Parts and wiring list entry.
Outline (footprint) library
editor.

Manual board layout.

Full design rule checker.
Black annotation

(linked to schematic)

Ranger 2 / £599

All the features

of the Ranger 1, plus,
Gate and pin swapping
(linked to the schematic).
Track highlighting.

Auto track necking.

Copper flood fill.

Power planes

(heat relief and anti-pads).

Ranger 3 / £3500

All the features

of the Ranger 2, plus,
UNIX or Dos versions.
1 Micron resolutions and

angles to 1/10th degree.

Hierarchical or flat

schematic.
Unlimited design size.

Any-shaped pad.

Power, memory Rip-up Split power planes.
and signal and retry Optional on line DCR.
autorouter, autorouter. 100% rip-up and retry,

push and shove
autorouter.

8/9 and 24 pin dot-matrix printers.
HP Desk/Laser Jet, Canon Blet, Postcript (R3 only)
HP-GL, Houston Instruments plotters.

Gerber photoplotters.

NC Drill Excellon, Sieb and Meyer.

AutoCAD DXF.

Seetrax CAE / Hinton Daubnay House / Broadway Lane / Lovedean / Hampshire / PO8 OSG.
Call 0705 591037 or fax 0705 599036 for further information / demo packs.

All systems upward compatible. Trade deals available. All trademarks acknowledged.
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Is your PCB design package not
quite as "professional” as you
thought? Substantial trade-in
discounts still available.

Board Board




FCDB Designer

For Windows 3.1

Runs on any PC running
Windows in standard or

with 2MB g
RAM ‘la-.w"“" r’ -
B AT e

Pt
. (P o -
e 'VF-"!

Produce Single or Double sided PCBs.

Print out to any Windows supported printer.
Toolbar for rapid access to commonly used §
components. :
Helpful prompts on screen as you work.
Pads sizes fully customisable.

No charges for technical support.

Snap-to grid sizes 0.1", 0.05" 0.025" and
unrestricted.

SMT pads and other pad shapes.

Positive reviews by Robert Penfold and Pau
Stenning, copies available on request.

AN NN N N N

-

Phqne (0432) 355414 (Access and Visa welcome)
Niche Software

22 Tavistock Drive, Belmont, Hereford, HR2 7XN.

Please Note: Since PCB designer is s0 easy to use, and to keep costs down, PCB Designer has an On-Line
manual, in Windows Help format. A FREE tutorial is also supplied.

I: ANTAS‘"C s AVlNGs ALL PRICES INCLUDE VAT

TEST METERS
Satellite Finder
M £asy fo use kit
Professional Satellite
F/S meter

£29.95

£89.95
LCR Meter B 34Dgt @7 Cop @6
inductonce @ 7 resistance ronges £67.95
Capa(itanc]e&:ﬂet&; B3 Dlgll62 o
|90 B18mm LCD dispiay £62.
METEX 4% DIGIT DMM ot
MA4630 m 30 Range 4% Digit m 5 ranges @ 3% digtt LCD M Dala hoid
Disploy 17mm @ 0.05% Accurocy. output terminal £62.95
Features B 5 range capacitance Sound Level Meter
test B 5 ohms ranges 1o 20M B 4010 120 db @ Two ronges £46.95
& Tronsistor and Diode Test Analogue Clamp Meter
2\ @ Confinuly LED and buzzer @ Dato @ 0/300 amps @ AC 5 ranges @ (V750
W\ hoid swich B 5-ronges AC/DC Volts VAC 0/75v DC B (/200 K OHM £32.95
@ AC/DC current lg 20 Amps. Digital Clamp Meter
@ Wit leods, @ 3%Digit @11 ronges incl temperature
batiery £ 49 I @ Dalo hold efc £56.95 I
#nstruchons 95 AC/DC Current Clamp
ond hord case L] & 0/2000 omps AC/DC two ronges m:95
1.

3 use with Dmm’s £5
Il d el b dddedd Temperature Measurement
\ & Dual 3% Dight *c/°t with
T'_-3,4 B 33 Range & 3% maungcg%fe o0 ! £41.95
\ digit 2dmm Large Display

Features: 8 6 Copacitonce ranges BENCH INSTRUMENTS
\ |\ ® 6 - resistance fonges 1o 20M ohm Digdat LED Capocilance autoronge
A @ Diode and tronsistor test @ 5 AC/DC bench mefer 0.1% £93.00
L Nz= \\\ vots ranges Bosic 0.5% accurocy. ':ICDR b"'?ge ' £126.00
@ 5 ronges AC/DC curfent to 20Amps] igit trequency counler
- a v;w;:gleoos . . 10HZ 1o 200MHZ £87.00
cop- @, 1\ vatery and POWER SUPPLIES
b insfructions 95 tsingle meter *twin meter
- (/24v dc 0/3omps t£74.00
\ 0/24v dc 0/50mps 1£88.00
0/30v dc 0/3 omps. *£140.00
Twin version *£260.00
§-15v dac 0/4 amps 1£52.95
0/30v DC 0/24 Amps
B19R 3% Digit digiial dispiay £99.95
ange 3% Dig
Features: @ AC/DC Volts (0 7%) g " SIGNAL SOURCES n072e0v Ac
@ 0-10 ADC curren! @ 0/2k/2MEG 1 6 Range R: Gen 100 KHZ 1o ls&g:zoo
ohmiesisiance @ Diode test @ Signal (350MHZ Harmonics) "

5- range Audio Gen 10HZ to 1 MHZ
Sine/square £119.00

0.5HZ to 500KHZ Funchon Gen
1 ‘Sme/Sq/Trmng nza.oo’

‘: ALL PRICES INCLUDE VAT
’ > OPEN 6 DAYS A WEEK
N 404 Edgware Rd, London W2 1ED

Tel: 071-724 3564/071-258 1831

Fax: 071-724 0322

Discounts for quantity and education

njecior tunchon
@ With lgads, battery
ond instruchions 2

Full detalls send for instruments
Into pack (SAE 36p UK) Ref: TG

AUDIO ELECTRONICS

WINTER 1994/5

s

Cordiess IR 7
Headphones % & e il

a (25\27 2 LT
Chipte=iS A
A

The Winter 94/95 edition has 280 pages packed
with over 4000 products and now with news and
features including two full construction projects

P New additions to Cirkits’ unique range of kits, including:
Infra-red Remote Control System
Combustible Gas Detector
Mains Carrier Audio Link

Mains Carrier Remote Control £1.95
Electrical Appliance Watt Meter + 30p p&p
Breath Tester

TV Audio/Video Tuner

P> Two feature projects, fully detailed articles for Hi-Fi
quality Infra-red Cordless Headphones and ‘Chiptester’
a logic IC tester with full PC software, with full
construction kits available for both

B> Many more additions throughout the catalogue
including mobile phone batteries and chargers, low cost
thermometers, timers, ICs, LEDs, test equipment,
books, opto couplers and much more

P 280 pages, 26 sections, over 4000 products from some
of the worlds finest manufactures and suppliers

P> Available from 20th October at most large newsagents
or direct from Cirkit

B Send for your copy today!

Cirkit _es-

Cirkit Distribution Ltd

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone {0992) 448899 - Fax (0992) 471314
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EASY-PC, Schematic and PCB CAD

Over 18,000 Installations

in 80 Countries World-wide!

¢ Runs on:- PC/XT/AT/
286/ 386/ 486 with
Hercules, CGA, EGA
or VGA display and
many DOS emulations.

o Design:- Single sided,
Double sided and
Muiti-layer (8) boards.

e Provides full Surface
Mount support.

e Standard output
includes Dot Matrix /
Laser / Ink-jet Printer,
Pen Plotter, Photo-
plotter and N.C. Drill.

e Tech Support - free.

« Superbly easy to use. || ‘&

BRITISH

19196

Options:-500 piece Surface Mount Sy'mbol Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

Electronic Designs Right First Time?

See us on Stand A107 at ICAT 95 (CADCAM) Show, NEC 7-9 March

New! ELECTRO-MAGNETIC
L] L]
Layout Simulation ONLY £495
- [Foee S Toiam  WRLID 111 et tenad | Liwer Chrmit dimeioter
P el TR mmSh o2 i .
e --| Affordable Electronics CAD
E B AN == |LAYAN: Electro-magnetic Layout Simulator. £495.00
a= /A | g g -] Links to EASY-PC Professional XM and
o] | \ Nommin| ANALYSER lll Professional.
— [ss) \ ~_/ --| EASY- PC Professional: From £195.00
182) gy S Schematic Capture and PCB CAD.
j e \ / /lew| | Linksto ANALYSER il and PULSAR.
l""""~— T - = PULSAR: From £988.00
Lot wmbeosn o o gasse  vigwe Digital Circuit Simulator
e T=n=== |ANALYSERI: From £98.00
[FREE @ s wE el Linear Anzlogue Circuit Simulator
9 / | |Z-MATCH for Windows: £245.00
~— | "'\\; e - e Smith Chart based problem solving program
-« \ - i
— - - A% \ . for R.F. Engineers
(— - \ || |FILTECH: £145.00
: - —— 5% - / ; \ b= Active and Passive Filter design
- [<%e, ~=| |[EASY-PC: £98.00
+ ' i Entry level PCB and Schematic CAD
I j Prices exclude P&P and VAT.
For full information, please write, phone or fax:- o TECHNICAL SUPPORT FREE FOR LIFE
¢ PROGRAMS NOT COPY PROTECTED.
Number One Systems « SPECIAL PRICES FOR EDUCATION.
UK/EEC: Ref. ETI, HARDING WAY, ST.IVES, CAMBS., ENGLAND, PE17 4WR.
Telephone UK: 01480 461778 (7 lines) Fax: C1480 494042 International +44 1480 461778
USA: Ref. ETI, 1795 Granger Avenue, Los Altos, CA 84024
Telephone/Fax: (415) 968 9306 MASTERCARD, VISA, DELTA, SWITCH Welcome.
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RAYDOR

Part two of Pat Alley’s patented remote
controlled automatic garage door opener

ast month we looked at the basic mechanics of

the Raydor remote controlled garage door

opener. This month we look at the controlling

electronics

The mains fused at 2 amps at the plug and a
back-up 3amp thermal FS1 on the PCB, is fed straight to the
primary of a 15-0-15V 50VA fully isolated transformer and relay
RLC contacts, timed to switch off the control box light three
minutes after the door closes. The centre tap of the transformer
secondary is connected to mains earth, as is the motor body.
The low 30VAC is fully rectified into +15V and -15V (but not
smoothed) relative to mains earth. This is used to power the
motor forward or in reverse when relay contacts RLA or RLB

are closed respectively. FS2 and FS3 protect both the
transformer secondary winding and RLA/RLB contacts against
simultaneous operation of RLA/RLB. High spikes of back emf
from the motor are limited to 68V by the paralleled VDR across
the motor. The electronic circuit OV line is meanwhile connected
to the -15V line which allows diode D2 to sample the full
+30VDC alternating current, which is smoothed by C1 to about
40VDC and fed by a resistor chain to two voltage comparators
IC4a and IC4b. These comparators act as motor overload
detectors. Should the voltage fall to a value preset by VR1 on
door opening (or VR2 on door closing), the respective
comparator outputs a low. D1 rectifies only 15VAC and C2
smoothes it to about +21VDC which is used for the relay coil

12—

INTERNAL //Q' .

6mm THREAD

THE THREE MOTOR MOUNTING FEET

Exploded view of Raydor mechanical construction
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OVERLOAD UMIT
ADJUSTERS

DOOR
sTOP

WOODEN BASEBOARD

.\ SC2

RETAINING SCREW

Rador door opening mechanism

PE1~]

CABLE 1~ j

\ DISTANCE

PIECE

CABLE 2

———scC1

RETAINING SCREW

/

DOOR JAMB

DOOR ARM

DOOR SPRING

DOOR LOCKING BOLT f
DOOR LOCKING LEVER

circuits and for powering the radio receiver, Q1, ZD1, R1, R2,
C3, and C4 regulate and smooth the voltage for the ICs to
about 8.1V.

The four gates of IC1 are configured as an alternate action
switch {A/S) with IC1b controlling the up-line or opening phase
of the door and IC1a the down line or closing phase of the door.
C10 ensures that IC1a outputs a high when the mains is first
switched on. The A/S can be triggered from the press switch
SW1, or the radio transmitter via its receiver. On triggering the
A/S, IC1b outputs a high which charges the down-line timing
capacitor C13 (when IC1a was high it charged the up-line
capacitor C12) and charges timer capacitor C14 which, via
IC2a, Q5 and RLC, switches on the mains light. Meanwhile,
slugging components R14/C11 introduce a 1 second delay
before IC2b outputs a high which, via microswitch MS2,
switches on Q2 causing the RLA1 contact to close and run the
motor forward to open the door. On commencing to open, the
mechanical disc nuts (DNs) move axially and MS1 contacts
close which is incidental. When the door reaches the fully open
position, MS2 is operated by DN2. This physically interrupts
power to Q2 and thus RLA de-energises to stop the motor.

Meanwhile on the way open various exigencies coutd occur
requiring the door to be stopped immediately {e.g. door in
jeopardy of hitting obstruction). The user could anticipate this by
sending a normal trigger signal via SW1 or the remote radio
transmitter. This will operate the A/S, sending IC1b low, D7 and
R13 will discharge C11 quickly and Q2 will switch off, causing
RLA1 contacts to open and switch off the motor. Altemnatively, if
the door should hit the obstruction, the motor current will
increase rapidly as it begins to stall and the voltage on C1 will
drop rapidly such that IC4b will output a low, IC3d will output a
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Fig.3 Raydor circuit wiring

high and, via slugging components R3/C7, IC2¢ will output a
high within 1/10 second and trigger the A/S to stop the motor.
In all the above cases, subsequent re-triggering of the A/S will
cause the motor to restart.

Once the door is opened it can be triggered closed, this time
IC1a outputting a high. Simultaneously, two actions occur
which are features of this circuit. The first action is that IC2d
goes high, Q3 switches on and supplies only holding current to
RLB which is insufficient to energise RLB. The second action
(which can only ever happen when the door is fully open) is that
IC3a outputs a high, Q4 switches on and augments the current
to RLB sufficient to energise it, causing the motor to run in
reverse to close the door. As the DNs start to travel, MS2 is
released, causing IC3a to output a low and Q4 switches off,
leaving only the holding current from Q3 to maintain RLB
energised (it will be appreciated that a relay needs less current
to remain energised than it takes to energise it). Normally the
door will run to the closed position where DN1 will operate MS1
to open its contacts, physically interrupting power to Q3 which
de-energises RLB and stops the motor. Also, once the door
begins to run closed and IC1b outputs a low, C14 will begin to
discharge and, three minutes later, Q5 will switch off and RLC1
opens to switch off the light.

Meanwhile, during the closing cycle, similar exigencies as
before may occur to necessitate prompt re-opening of the door
(a better proposition than simply stopping it). Once again, the
user can anticipate it by initiating a normal trigger signal or, if the
door hits the obstruction, it will occur automatically via the
closing overload circuit IC4a, IC3b and IC2c. in either case, the
A/S will operate causing IC1a to output a low which via 1C2d
and Q3 will quickly de-energise RLB to stop the motor.

Simultaneously, IC1b will output a high but, due to the slugging
components R4/C11, RLA does not energise for 1 second and
this prevents immediate reversal of motor rotation which may
otherwise cause both electrical and mechanical damage. The
door now runs open (but can be stopped once again as
previously described) until, when fully open, MS2 is operated by
DN2. Thus, it will be appreciated that, in spite of fully automatic
door operation and safety devices, the user never ioses
overriding control.

Finally, if for some reason during operation the safety
features failed (e.g. the motor stalled) or the drive was lost
between motor and the door (e.g. the cable broke, unwound
etc. leaving the motor to run all the time you were away on
holidayt), C12 or C13 would discharge as appropriate within
about 25 seconds resulting in power being removed from the
motor. It may be of interest to note that, given a low impedance
power output such as a car battery, windscreen wiper motors
can develop a power approaching 1hp. Fortunately, with
Raydor, maximum power is curtailed to 50 watts (all the
transformer can output) and 7 amps (due to the relatively high
output impedance of the transformer secondary) which the
motor, transformer and BR1 can easily sustain for 25 seconds.
In a destruction test carried out, the motor remained cold and
could withstand being permanently stalled. The transformer got
quite warm but could no doubt also sustain a permanently
stalled motor. However, BR1 reached a temperature exceeding
150°C after 5 minutes and went short circuit. This is the reason
for the 85°C thermal fuse FS1 being fitted in close contact with
BR1 so that, if all else fails, FS1 will blow early thus
disconnecting the mains voltage and source of the heat.
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CONSTRUCTIONAL DETAILS
PCB and soidered components
With regard to the main PCB supplied and the screen printed
component overlay, ignore R7. A dashed line indicates a
shorting wire. A modification needed to be carried out on the
PCB is to out the track as shown between R5 and D4 and then
with a short length of insulated wire join the two points both
marked X i.e. D4 to D3 and C5 as per the circuit diagram.
Solder in the shortest components first. This means starting
with all the resistors and finishing with the relays. Ensure you get
the polarity correct for the electrolytic capacitors and BR1.
Solder in the pins for FS2 and FS3, wrap 10amp fusewire round
them then solder to the pins. Finally solder the four short wires J
- M to the PCB as shown in fig. 3. Note that the only parts of
the PCB carrying mains voltage are the two RLC contacts.
Once all the components have been soldered in, fit the PCB
into position onto its integral base standoffs, ensuring minimum
clearance from the side of the lid and that the overload limit pots
VR1 and VR2 align with the lid cut-outs. Hold the PCB down
with a finger, remove the lid and mark the integral base plate
standoffs coincident with the 5 PCB holes. Drill 1.5mm pilot
holes and screw the board down onto the control box base
plate using three No.2 x 8mm self-tapping screws. Now screw
down the 6-way terminal block with two No.4 x 19mm screws.
Drill 3mm holes and screw down the transformer using two No.
6 x 19mm self-tapping screws.

Transformer

The transformer supplied has both primary (mains) and
secondary (low voltage) connections on one side which should
face toward the rear of the base plate away from the PCB. The
four top primary connections and four bottom secondary
connections are well marked but, for those unfamiliar with the
conventions, the two inner tags in both cases should be
soldered together with a short lead as shown in fig.3 and, in the
case of the secondary windings, both of the two inner tags
constitute the centre tap. For those who supply their own
transformer, ensure the primary connections face away from the
PCB as shown in fig.3.

Wiring detaiis

In all cases, normal 7/0.2mm equipment wire can be used
except for the 3-core mains cable from the plug (fused to 2
amps) and the two 3 metre long 28/0.3mm motor connecting
wires. Fig.2 shows all the wiring connections to the 6-way
terminal block, each wire annotated with a number e.g. that
from D1 is connected to terminal block No.5. The two 16vac
connections are plugged into the rear PCB sockets and being
unpolarised, can be connected either way round. A crimping
tool is best used to connect the 7/0.2mm equipment wire to a
PCB connector and the 28/0.3mm motor wires to their spade
grips but, if one is not available, then use ordinary pliers. The
lightbulb holder is fitted into the control box lid hole. The 3 amp
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O
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Fig.4. Raydor circuit diagram
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thermal fuse FS1 is connected between terminals 1 and 2 with
its insulated body laid flat on the top of BR1 (with a spot heat
sink compound if available to enhance conductivity). For added
safety. enclose the two leads of FS1 in insulated sleeving since
they carry mains voltage.

Finally, fit the lid to the base, ensuring it is a good fit onto its
base, if necessary filing away any high spots, the plastic
urethane being easily drilled, filed or sandpapered. Drill four
1.5mm pilot holes, two either side, then screw the lid to the
base using four No.2 x 12mm self-tapping screws. The mains
lead, the two motor leads and ribbon cable can be taken out

through the rear hole In the lid which may be enlarged as required.

Microswitch pcb and ribbon cable
connections

First divide the copper side of the 76mm x 20mm microswitch
PCB into six equal sections as shown dotted in fig.3, using a
hobby knife and steel rule to isolate each section one from the
other. Drill a series of 1.5mm holes the width of the ribbon cable
then drill at an angle to join them all to form a slot. Drill three
1mm holes, 2mm from each end then solder in the six PCB
pins. Laying each microswitch flat on the insulated side of the
board, solder their tags to the pins. The levers of the
microswitches can later be gently contoured for reliable contact
with their respective DNs (disc nuts). For identification purposes
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_@- 6 - WAY TERMINAL BLOCK

RLC

CLOSING OPENING
Fig.5.PCB component overlay

the connections of the microswitches are annotated a - e in fig.3 to
correspond with the circuit diagram.

Care is needed when assembling the ribbon cable to its IDC
connector. This is best done by placing the IDC connector base in its
DIL socket, aligning the ribbon cable with the appropriate connectors
then pressing the top down firmly. Next, polarise the IDC connector
by cutting off pin 1 and placing a spot of glue in its corresponding DIL
socket 1. Now identify each wire at the other end of the cable which
also doubles as a continuity check. Drill a hole or slot in the rear of the
drum unit, push the ribbon cable through then through the
microswitch PCB slot and solder each lead to its
appropriate copper strip.

Re-confirm continuity between each switch tag and its
appropriate IDC pin ensuring isolation one from the other, noting of
course that there is a switch continuity between C (commen) and NC
of the microswitch when the lever is not pressed and between C and
NO when it is pressed. Place some glue along the PCB slct to act as
a strain relief then, after wiping clean the copper side of the PCB,
press down onto the double-sided adhesive strip. Wind the disc nuts
to the centre, remove the protection paper from the double-sided
adhesive then carefully position the micfoswitch PCB and
press down.

For those who wish, the IDC connector and its DIL socket can be
dispensed with and the ribbon cable soldered direct to the PCB.
This will mean that the drum unit and control box are joined together
by the ribbon cable but this does not make installation of Raydor any
more difficult. Also, if desired, the microswitch PCB can be screwed
or bolted down but drilling suitable holes in the main frame is difficutt
unless the microswitch assembly is reversed and placed in front of
the disc nuts, in which case remember to reverse the positions of
MS1 and MS2. MS2 is always the one nearest the motor.

BENCH TEST

To save time, it is advisable to carry out a bench test before
installation begins. Simply connect the drum unit to the control
box and push switch SW1 to the PCB sockets marked PUSH
SW and V+. Remove the drum unit lid, wind the DNs close
together away from MS1 and place a rubber band around MS1
so that its lever remains depressed. Press push switch
momentarily and make sure the motor rotates in the door
opening direction i.e. clockwlise viewed from the motor. After a
few seconds, press push switch again and ensure the motor
stops. Now remove the rubber band from MS1 and ensure that
the motor does not restart. Press push switch to restart the
motor. After a few seconds, depress MS2 with your finger to
stop the motor. Keeping MS2 depressed press push switch
ensuring the motor runs in reverse then release MS2.

After a few seconds, press MS1 momentarily to stop the
motor. After a few seconds, press push switch and allow the
motor to run until it finally stops of its own accord after about 25
seconds. Now wind DN1 and DN2 about 15mm apart then,
using two fingers to prevent them rotating, press push switch to
start motor and this time allow DN2 to operate MS2. On the
reverse closing cycle press push switch to check the
stop/reverse feature.

Repeat as necessary and finally check that the light
extinguishes three minutes after MS1 is operated. | do not
advise checking the overload feature on the bench.

Selection of relay rib

For those using their own relays, choose a 6v - 12v relay for
RLB and carry out tests to determine the limits of energisation
and holding currents, including VR3 of appropriate resistance to

ELECTRONICS TODAY INTERNATIONAL




trim RLB current in situ. (it will be understood that if, for
example, a normal trigger signal is given to stop the motor when
the door opening the output of IC1a goes high and R35 should
ensure that the current supplied by Q3 is insufficient to energise
RLB. Should R35 prove to be too low, the outcome will be that
the motor will immediately reverse when IC1a goes high and
since momentarily RLA and RLB contacts may be closed at the
same time then either FS2 or FS3 or both will blow.

The bench test described in the previous section is designed
to avoid the relays operating simultaneously by employing the
rubber band to keep MS1 contacts open, thus ensuring RLB
cannot energise when SW1 is pressed to stop the motor. If now
the rubber band is removed within 25 seconds (i.e. before C13
has time to discharge) and RLB does energise (indicated by the
motor running in reverse) then R35 is too low. In this case
remove the power and progressively increase VR3 between
repeated tests employing the rubber band (or keep MS1 lever
depressed with your finger) until such time as RLB does not
energise when SW1 is pressed to stop the motor. Note this
VR3 setting (call it X). Now increase VR3 to maximum.
Subsequently with the “door” fully open (i.e. MS2 is depressed),
repeatedly press SW1 whilst reducing VR3 until RLB energises
reliably to run the motor in reverse (call this Y). A suitable final
setting for VR3 would be halfway between X and Y, so long as
the difference between X and Y is significant. If not, then a
change in value of R35 and/or R36 is called for.

Note that, in the case of the G2L relays supplied, the values
of R35 and R36 are the result of exhaustive tests. VR3 should
be set to O ohms (i.e. max anti-clockwise) and on no occasion
so far has it ever needed to be increased.

MainPCB socket connections

These are all located along the free end of the main PCB. The
two leads of the push switch SW1, located in the garage, are
connected across the sockets marked PUSH SW and +V. The
remote radio receiver is powered from socket marked -V (OV)
and the socket marked V+ (+21V). If the receiver has an isolated
relay output then its two signal leads are connected as for the
push switch above (each socket can take two connections
back to back). If the receiver has a CMOS or transistorised
output of around +9V referenced to OV then its one signal
output lead is connected to the socket marked REM (remote).

The other sockets marked UP and DOWN are for test purposes
and troubleshooting where, for example, a technician may want to
simply run the door in one direction or another unencumbered by
the automatics. Should you wish to use these at any time, a small
modification will be required consisting of soldering a short wire to
the ZD1/C3/R2 connection on the copper side of the PCB. Place a
PCB connector, pratected by an insulated plastic boot, on the
other end of the wire. This short wire is hidden under the board. To
make use of it, first remove the plug from the mains, pull the
shorting wire out with a hook, slide the insulating boot off its
connector and plug into the socket marked V-. Power is switched
on and since the Zener and C3 are now shorted out, Q1 output is
0V and therefore all ICs rendered inoperative.

To run the door open - Connect SW1 to sockets marked V-
and UP. The motor will now run forward whilst SW1 is kept
depressed (i.e. the UP socket is connected on the PCB to Q3
collector and closing SW1 simply shorts the Q2 collector -
emitter junctions).

To run the door down - Place a shorting connection across
the two DOWN sockets and transfer SW1 lead from UP to
DOWN. The motor will run in reverse whilst SW1 is kept
depressed (the shorting connector, which simply connects the

collectors of Q3 and Q4, can be left in so that running the door
up and down is merely a case.of transferring the SW1 lead from
the UP to DOWN socket).

An alternative to the above is to use a 12V battery. First,
unplug the control box positive lead from the motor, then
connect the 12V battery (1 amp hour upwards) across the
motor depending on which direction you wish to run the motor.

Selection of a suitable

windscreen wiper motor

There are several sources of second-hand windscreen wiper
motors, varying from the removal of one from a car you, a family
member or friend is about to scrap or one from a scrapyard.
Get the smallest one you can find - it shouldn’t cost more than
£5. The motor should rotate about 40 - 70 RPM offload at
around 1 amp or less in the normal direction of rotation (DOR)
and should rotate in the reverse DOR at about the same speed
at no more than 1.5 amps. For those who wish to purchase the
drum unit but supply their own windscreen wiper motor, ensure
that the three Bmm bolt fixing feet are spaced according to fig.1
(bottom centre) of the previous article. As already stated, this
spacing is virtually standard for all car windscreen wiper motors.
Also most output shafts are about 10 - 15mm long with either a
6mm or 8mm thread. The end of the simple drive block you
construct, should be screwed onto the shaft and the free end
should extend no more than 28mm from the inside surface of
the pivot frame (if it does exceed 28mm you will have to use
spacers under the motor's fixing feet). The free end of the drive
block should have diametrically opposed slots which can be
filed to just greater than the diameter of the drum shaft drive pin
(1/8” diameter Selok pin) and about the same depth.

Although the 50 watt transformer-used in Raydor hardly
begins to utilise the tremendous torque of which a windscreen
wiper motor is capable, it makes sense to use the normal DOR
(i.e. polarity) for opening the door (which needs more torque
than for closing). One reason for this is because not all wiper
motor armatures are neutrally wound (i.e. consume
approximately the same current in both DORs) and another is
that the worm and gear may be cut so as to transmit torque
more efficiently in the normal DOR it was designed for. If it is
found that with normal polarity the shaft rotates anti-clockwise
as viewed from the motor then use this DOR for opening the
door. In such a case there will be the small advantage of height
clearance in fitting the motor/drum unit to the right-hand side of
the door where the cables will come off the top of the drum.

WARNING

Be aware that if the Raydor circuit is powered
from the mains then the OV line of the electronic
circuit is -15V below mains earth. For this
reason an oscilloscope should not be used to

check circuit operation unless suitable
precautions are taken to prevent heavy low
voltage do current flow through the oscilloscope
ground lead which will
blow FS2/FS3.
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Practically

SPEAK

BY TERRY BALBIRNIE

Tools of the trade
This month and next, we shall look at some of the tools which
are needed by the electronics hobbyist. Soldering equipment is
not included because this has already been discussed in
previous parts of the series

Some amateurs try to avoid buying special tools and rely on
those found lying around or in the car toolbox. Others buy
dozens of items which they will rarely use. Only a few special
tools are really needed and they cost very little. Before
proceeding, it should be stressed that the first
requirement is a pair of safety goggles. Whenever
working with materials where pieces could fly into the
eyes, these must be worn.

A bit screwy

Some small screwdrivers will be needed for inserting and
removing fixings in cases, tightening grub screws in control
knobs and similar jobs. For low-volume amateur use, cheap
ones will be adequate - you need pay no more than 60p each.
Buy a minimum of two flat-blade screwdrivers, one witha 3mm
blade and one a little larger - say, 5mm. You will also need two
or three small crosspoint screwdrivers. Do not try to make do
without these by jamming a flat blade into a crosspoint head.
Either it will chew up the head, damage the screwdriver or will
not grip properly. Worse, it may jump out of the head and
scratch the surface or injure your hand. If you decide to buy a
set of screwdrivers, ask yourself if you are likely to need all the
styles and sizes.

Cut up
Side cutters are used to snip off lengths of wire. They are also
used to cut excess component lead from the soldered joints on
a circuit panel. This is an area where a good guality box-jointed
tool is worth paying for. Cheap ones blunt quickly
and tend to loosen and fall apart. It is not
< necessary to buy the best quality - expect to
pay up to £10. A cutting length of about
13mm will be found useful.
A variation of the side cutter is the end
. (top) cutter. These are held perpendicular
' to the surface. End cutters are more useful
than side cutters when working in
confined spaces.

Again, itis best to avoid the cheapest
ones - pay the same as for side cutters. Many
people use end cutters exclusively for
cropping excess wire from the underside of a
circuit panel.

The heavy type of combination pliers may
be occasionally useful but the snipe nose variety
will be found handier for light electronics work. These serve
several purposes. They may be used to grip components or
pieces of wire while they are being manipulated into place.
Pliers may also be used for bending end leads, component
tags, etc. It is better to use pliers for this type of job rather than
using the fingers - they give a tighter bend and a more
professional-looking finish. Pliers are also useful as a heat shunt
when soldering heat -sensitive components into position. If they
are used to grip the lead between the component and the
soldering iron, they will conduct the heat away and prevent damage.

Every electronics hobbyist needs a pair of wire strippers.
These are needed to remove the insulation from a piece of wire.
Do not rely on using pliers, side cutters or - worse still - scissors
or teeth! The danger is that if the wire is of the stranded type,
some of the copper conductors will be lost. This means that the
wire will end up with a lower current-carrying capacity than
before. If the wire is of the single strand type, a small nick is
often made in the wire. This may not be noticed but, sooner or
later, the wire will break at that point. Wire strippers avoid
this problem.

There are various types of wire strippers - those which need
an adjustment for the wire size and those that do not. The
“'single-action’' type is particularly useful. These may seem
clumsy and it is not always possible to manoeuvre them into
difficult positions but they work well. The wire is simply placed in
position and the handles squeezed. The tool grips the work
then cuts and strips the insulation. If possible, try out different
types of wire stripper before buying the one which
seems best for you.

That's all for this month. Next time we shall pursue our look
at workshop tools.
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30V L
- Yo GEARED MOTORS
el el Rl 71 RPM 20Ib inch torque reversabie 115V AC in-
The abave Tubes are suilable voc':‘ovged Bank Note put mcludtgg capuillxovr ;r\d&uagi;);r;m for 240V AC
ul . g
o W s ] i e, | A, e i AT 2 LIVERPOOL LEN COOKE
telsphone your enquiries SOUID STATE EHT UNIT ENTERPRISES
400 WATT UV LAMP a Input  230/240V  AC. Output approx 15KV, For the best value In Used
Only £38.00 + €4.00 php  £49.35 inc. VAT) Producing 10mm spark. Buik-in 10 soc tmer or (ne best value
60 WATY SELF BALLASTED BLACK Easily modified for 20 sec, 30 sec 1o continuous PROGRESSIVE RADIO Electronic Test Instruments
Avallable b.'&’;’c“;fé‘g‘dm“ P inc VAT %’S‘é’?ﬁ‘%&&?ﬁ'ﬂ 32‘:"3‘80:?:023;%'::; We buy, sell and service oscilloscopes, signal
& pbp and VAT £25.55 e or argon tubes etc. Price less case £8.50 +£2.40 87/93 Dale Street generators, frequency counters, spectrum
p&p (€12.81 inc VAT) NMS Tel: 051 236 0982 051 236 0154 Ansaggsersasgwer Imglter's IoghctleTs!gs efc.
re parts available for most Textronix
D I LGEiR LS Buid MEE::g:: E::ggaé IKna fraction of the . Wh“eChapel Tel ogcoapegs_ggAs
500 GPH 154t head 3 amp £19 98 uild your ' o v . el: 081-81
”5069“|5“em“a;':mp[34 85 pice of 8 made-up unit kil of pars less case includes Tel: p51 236 5489 Fax: 081-574-2339
Also now avariabie: 24V D.C. 1750 GPH 15ftheaq | 120 8 wart 2537 Angst Tube Ballast uni, pair of bi-pin Liverpool 2 Moblle: 0374 759984
5 amp £36.56. All designed to be used leads. neon indicator, on/off switch, safety microswitch s M N .
submerged PRICES INCLUDE P&P & VAT and cwcurt £18.00+£2.00 pho (£19.98 inc VAT) ‘THE ELECTRONICS SPECIALISTS g'r'“g'r‘éji's:dg:‘;% ‘Q’:ﬁ},gﬁ;’;ﬁ'"
a WASHING MACHINE WATER PUMP Open: Tues-Sat 9.30-5.30 Southall, Middx, UB2 4Al
SUPER HY-UGHY STROBE KIT Brand new 240V AC. fan cooled Can be used for a variety of We engineer what we buy, we support
Designed for Disco. Theatrical use stc. purposes. Inlet 11/, in, outlet 1 in. dia Price includes p&p & what we sell.
Approx 16 joules Adjustable speed mgizcasoo‘f:ﬁ VAT. £11.20 each oc 2 tor £20.50 inclusive
p
Case and reflector £24.00+ £3 00 plp ((t:n Tainc VAT). MICROSWITCH
SAE for further details including My-Light and in- Pye 15 amp changeover lever microswitch. type $171
dustrial Strobe Kits, Brand new price 5 for £7.05 inc VAT & pép TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO
SERVICE TRADING CO ummm Fov - b L iy
57 BRIDGMAN ROAD. CHISWICK, LONDON W4 5BB & We also welcome the opporunity to quote
Showroom open FAX 081 995 0549 081-995 1560 Al for complete factory clearance
Mondiay/Frctay ACCOUNT CUSTOMERS MIN. ORDER £10 Ponting Space P

COLES-HARDING & CO. SOFTWARE

Unit SB.COue:nisfsag,bvovlsbech,
m|
S W SCIENTIFIC NEWMARKET Buvens ?:Z%“:"Sb‘éi INVENTORY
3 [SCTENTIFIC SHAREWARE|
WIRE COMPANY TRARSFORMERS LTD Tel: 01945 584188 Fax: 01945 475216 DCI TIF“ S‘IV!’I}“!‘ESWI’HR
ENAMELLED COPPER WIRE Mail-Order Transformer mmwmwmw vy o s
TINNED WIRE SILVER Spacialisis, B g D ks St G,
PLATED COPPER WIRE Toroidal and Laminated Prgraming & nguage, o, i, Wi, o, Comm®
SOLDER EUREKA WIRE Transformers, 3VA to 1kVA. 5 Special apphcations, Esoteric, Novelty, Atronomy & Rundreds more,
NICKEL CHROME WIRE Fast dellvery. Competitive THIS SPACE J_ Al software can be provided on Floppy dic or CD ROM. _
BRASS WIRE LI TZ WIRE prices. Quality guaranteed. m;w;mzmgmﬁgm’mﬁn
BIFILAR WIRE MANGANIN Phone: Michael Dornan on 0638 COULD BE Emuy most comprehensive cataloguc currenily available Seod
WIRE TEFZEL WIRE NICKEL 662989 for Immediate Quote e vl R i v o Ty
SAE BRINGS LIST 18 RAVEN WORKING FOR "”‘”“f‘ﬁ:’ﬁ{’”"aﬁf‘:&#k‘.’."&ﬂ'““s‘ gt e
RD LONDON E18 1THW YOU|
FAX 081 559 1114 PROJECTS FOR IBM-PC & LAPTOP PCS E
Controlled by Printer or RS232 ports FOR DETA'LS OF
Versatile 24-line I/0 card, Data logg} ASTRA Desk Top A ting™
P.C. l/O CARD Manual 24 pages system sound sampler/playbz;)cgk.ng ADVERTISING % SRS
detailing 1/0 port addresses EPROM emuilator, Stepper motor board OVerture - imoarng, Sekes Puctases, Noral VAT ec
parallel, serial and joystick port {+A/D+1/O ports), 8031 development RATES CALL ) Premier pusSockbn 10N B S o e
data. Ideal for inputting and system. 283) amfgiu?ggSgéingle board Professional -pius Mo urencx Depestocaon ex
outputting data to and from a P.C. & JAMES ON . T
£€3.20. E W Lofthouse, 155 Main INNOVATIVE INTERFACING e e i, o
Street, Scholes, Leeds LTS 4DP. | b Sostereastsovrrsions 01442 66551 Te 1500 93 o 10 TS ke 1 9
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PANELS [__PLANS | COURSES

PANELS
ALUMINIUM OR STEEL
cut to size

SAE to P.M.S.
320C High Road,
Benfleet
Essex SS7 SHB
Tel: 0268 793381

BOOKS &
PUBLICATIONS

"THE BUG CONSTRUCTORS
MANUAL"

All you'll ever need to know about
bugs & bugging. Over 40 bug
circults for every application,
including high power & crystal

controlled bugs. Many Hitherto
unavailable circuits. This is the
very latest book and the only book
of its kind avallable in the UK..
An invaluable asset for the
professional & hobbiest. Price
£9.95 incl p&p. For immediate
despatch send cheque or PO

payable to:
GAINSFORD ELECTRONICS
at 71 Gainsford Road, Bitterne,
Southampton SO19 7AW

ELECTRONIC PLANS, laser
designs, solarand wind generators,
high voltage teslas, surveillance
devices, pyrotechnics and com-
puter graphics tablet. 150 projects.
For catalogue. SAE to Plancentre
Publications, Unit 7, Old Wharf
Industrial Estate, Dymock Road,
Ledbury, Herefordshire, HR8 2HS.

COMPONENTS

EPROMs,PLDs + microcontroliers
copled or programmed. We supply
devices/convert discrete logic to
PLDs. PLDs for ETI PC POST card
supplied at £10. PO Box 1561 Bath
0225 444467.

FREE 10 Watt amplifiar + controls
+ catalogue + sampiesl!! £1.00
ostage & packing!! K.I.A. 1
egent Road, likley...... 60 watt
amplifiers £5.001

Start training now with the specialists for
the following courses. Send for our
brochure — without obligation or

Telephone us on 0626 779398 g 305

0 Telecomms
Tech C&G 2710

1 Radio Amateur

Name

Licence C&G
O Micro-

processor
2 Introduction to

Television

Radio & Telecommunications Correspondance School
12 Moor View Drive, Teignmouth, Devon TQ14 9UN

TO PROMOTE YOUR BUSINESS
IN THE NEXT ISSUE OF
ETI CALL JAMES
ON 01442 66551

TO ADVERTISE FILL IN THE COUPON BELOW. IF YOU DO NOT WISH TO CUT
YOUR MAGAZINE PLEASE SEND A PHOTOCOPY

ETI

COMPONENTS

ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED
ADVERTISEMENT DEPARTMENT, NEXUS HOUSE, BOUNDARY
WAY, HEMEL HEMPSTEAD HP2 7ST

Rates: Lineage 70p per word + VAT minimum 15 words.
Semi-display £9.50 per single column cm plus VAT. No reimbursements for cancellations.
All ads must be pre-paid.

INAMIO L 5w ¢ & x0 510 0 iniscs TETE = B © i s R e a1tk BT R ar aTE e m i R et s o € s
AJATESS < . . ... 5 es s e oN e e R e I I B L otords, W e Ry cee ey B e i 0 o o oo wtel BN S
..................................... PAPHITVE TE: DS o o vons camammws e bsaaaoasocosiznse momse
£ Yo [T L (0 = Date...........ccocut.
PLEASE DEBIT MY ACCESS/BARCLAYCARDNo. LI [ T T T T T T T LI 1T 1 1]
ExpiryDate .....................
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ELECTRONICS TODAY INTERNATIONAL

73




Open Forum

en years ago robots were all the

rage and there was much

discussion about them taking over

the more menial jobs in

manufacturing and service
industries. New car factories were being built at
the time, full of robot welding lines that could
do the job better and quicker than any human.
A great deal of press and TV coverage was
given to events such as the Micromouse robot
competition.

There were several companies
manufacturing kits which allowed enthusiasts
to build mobile robots and robot arms. There
were even a couple of magazines devoted to
practical robot building, plus quite a stack of
books on the subject; even ETI carried a build
your own robot project.

Then suddenly all interest seemed to
disappear, the magazines ceased publication,
the companies went out of business and the
press were no longer bothered about robotics.
It is difficult to say why this happened, though
it was probably the result of media overkill. Too
much hype for a subject which failed to deliver
what the media and the enthusiast wanted.

The science fiction image of robots, the
metal men, tumed out to be in reality just rather
sophisticated but otherwise boring pieces of
factory automation.

But just because the media and the general
public lost interest in robotics that does not
mean to say that all research and development
in robotics also ceased. Indeed, quite the
opposite. Now in the mid 1990s we are
beginning to see renewed popular interest in
the subject.

The press and TV are once agaln curious to
see what the designers of metal monsters are
up to. Enthusiasts tired of playing with their
personal computers are also rediscovering the
intellectual challenge that is robotics. The only
difference is that this time the robot developers
have a lot more to show.

Robots of today are not just building cars,
they are carrying out surgical operations.
Neither are they blindly bumping their way
around a maze; instead, six-legged metal
Insects are purposefully scuttling around labs,
robot fish are swimming in a giant test tank
and robot security men are guarding buildings
and warehouses.

The robots that are being designed today
are not the clunking metal men of films, but the
explorers of distant planets and ocean
bottoms, mankind'’s helpers for the future. This
may all sound over-optimistic, and fanciful, but
the technology behind both robotics and
machine intelligence is advancing in leaps and
bounds. Who knows what might be possible in
another decade?

However, although both robotics and
machine intelligence studies are advancing
rapidly, they are still areas where big research
and development funds are not always
essential and where the individual researcher,
perhaps even a knowledgeable amateur, can
still make a major breakthrough.

This brings me to the main point, the fact
that this magazine is breaking new ground with
our proposals for the First ETI Amateur Robot
Competition which will be held in London in
January 1996. This may seem like a long way
off but we want to give potential competitors
plenty of time in which to work on good
designs for what will be a difficult competiticn.

But do not be deterred from taking part
simply because it is going to be difficult, we do
not want this to be a competition where
winning is all important, we want it to be one
where taking part is the important thing. A
competition where, hopefully, all the
participants will leam from each other as well
as from taking part, and where these new
ideas can be applied in building better entries
for the following year's competition.

ELECTRONICS

TODAY INTERNATIONAL

Nick Hampshire, Editor of ETI.

Next.Month...

In the April 1995 issue of ETl we will be continuing our laser tag game project and
Neil Birtles will be showing how to construct the light gun base unit. We will also be
looking at the first of Richard Grodzik's add-on boards for his 80188 single board
computer project.

If you have ever fancied the idea of building a computer controlled ‘turtle’, then the
next issue of ET1 has a project for such a robot which has been designed by Dr Pei An.
From Richard Tanfield there is a design for a versatile Ni-Cad battery charger, and from
Douglas Clarkeson there is an interesting project on the measurement of light.

We will also be examining the world’s smallest computer programmable in Basic,
the Parallax Stamp. Furthermore we will be describing the first of a series of
applications projects based around this very useful little device.

Next month’s Tomorrow’s Technology feature will examine the current and future
use of electronics in the film industry. PC Clinic will look at audio adapters and the
FREE cover disk will contain more useful software for the electronics and computer
experimenter.
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“Electronics Workbench
is the best simulator to

design and verify circuits.”
Gordon MacDonald
Froduction Engineer Technician

Electrenics Workbench is a highly
productive bench where you design and
verify circuits in a fraction of the time.
Connections are atways perfect. Wires
route themselves. And the simulated
components and test instruments work
just lik= the real thing.

[ o e e TR I

File Edit Circuit Window Help
Bntr-_rf.ca\']

leeddedesoin
Digital Module: Analyzing a logic circuit.

L 11 . ) It’s faster than building with actual
_| | =~ 3¢ ‘ components because you change

.
Tl connections and component values
rfot2 k_ g
f e

instantly. And since the simulated

. T 1 components are free, you don’t need to
== - T T | replace bumtout parts or keep an
L I L - .
: = = i SR extensive inventory. The result: You save
~ i - precious time and money. Guaranteed!
| mooe PRASE
VERTICAL ORIZONTAL 1 1t
| " o The standard for smlph'c:ty and pawes for
\ ﬂ % 48 E ﬂ T E over six years, Electronics Workbench is the
/N I _“ 28 180 me iy most popular tool of its kind. It has gained
. | 3 [Ciiv a0 ] . . .
=) r«ﬂ* =] %‘, —onnz worldwide acclaiim as the ideal complement
= o R SRS to anv test bench. Fact: Over 90% of
C - our customers recommend it to

Analog Module: Tuning an RF front end their friends and colleagues.

Eoms Electronics Workbench

The electronics lab in a computer™

Call: 44 0203 233216

Robinson Marshall (Europe) PLC

St £199>{: Nadella Building, Progress Close, Leofric Business Park, Coventry, Warwickshire CvV3 2TF SV

u FAX: (44) 0203 233210 " \

For DOS, Windows or Mac Version. *30-day money-back guarantee. :ﬂ 3 <
- ' . i INTERACTIVE

VISA  t ive
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FULIPBUODR GUIDERO ELECTRONIC PRODUCTS

t1 g9

OUT OF '
THIS WORLD

Over 800 colour packed pages
with hundreds of Brand New
Products at Super Low Prices.

Available from all branches of WHSMITH, John Menzies in Scotlan
ONLY, Eason & Son in N. Ireland ONLY, and Maplin stores nationwide
The Maplin Electronics 1995 Catalogue — OUT OF THIS WORLD



