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Telephone or FAX POWERware on 061 449 7101 mmm

POWERware, 14 Ley Lane,

Marple Bridge, Stockport,
SK6 5DD, UK. DESIGNER £99.00

Payment by Cheque, Visa & PRO £199.00

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

Quickroute 3.0 for Windows 3.1

DESIGNER + £149.00
PRO+ £299.00
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with a special emphasis on the
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such a feature of modern films
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play with. In this issue, Dr Pei An
shows how to build a mobile PC
controlled robot that could become
the basis of bigger things
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Light gun base

In part 2 of ETI's laser tag system,
Neil Birtles looks at construction of
the light gun base. This project has
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Neil Birtles and is a computer
controlled, very sophisticated
interactive game for several players
that rivals those used commercially
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Light is something that we all take for
granted, but we are now developing
increasing numbers of technologies
that use light. Douglas Clarkson
looks at some interesting ways of
analysing and measuring light
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that bit better
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Clinic 52

Part 10 of the series which shows
readers how to repair, maintain,
upgrade, and build circuits for,
personal computers. In this issue we
look at using, choosing and
upgrading sound boards

Parallax
Stamp review

54
We take a look at the Parallax
Stamp, an ultra-small and very low-
cost computer that is easily
programmable in BASIC and can be
applied to solving a wide range of
control problems that would
previously have required complex
dedicated circuitry

A portable EPROM
programmer 56

A portable EPROM programmer can
be a useful addition to one’s toolkit.
Richard.Grodzik shows how to build
one

LCD based mini

terminal 64

In this, the first of a regular series of
projects designed around the
Parallax Stamp, we take a look at
how to use this versatile little
computer system to form the heart of
a simple user-interface terminal
based on a 16 character LCD dot
matrix display
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Alarm 6 7

Last month, Tim Parker discussed

the sensors and circuit description of
a multi-function security alarm. Here,
he looks at its installation and testing

Regulars

@ News and event diary 6

& PCB foils 70

@ Open Forum 74



Pico Releases PC

Potential =

Pico's Virtual Instrumentation enable you to use your
computer as a variety of useful test and measurement

il

instruments or as an advanced data logger.

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.
Call for your Guide on 'Virtual Instrumentation’.

NEW 54)4' / 6 Logic Analyser

Pocket sized 16 channel Logic Analyser

ADC-170
1 Channel 8 bit
® Lowest cost

® Up to 22kHz sampling

® 0-5Vinput 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,

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

@® 8K Trace Buffer.

S44-76

with software, power
supply and cables £ 219

ADC-77
11 Channel 10 bit

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

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-117 with
PicoScope £85

PicoScope &
PicoLog £95

Overseas £9

Oscilloscope Probes { x1,x10) £10
Existing ADC 10/11/12/100 users can add PicolLog for £25

i

Tel:

- | PicoScope
.| 'Virtual
instrument’
software.

PicolLog
Advanced data

logging software.

Pond tenperature

NEW ~#2D¢@-700 virtual Instrument

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
(x200mV to +20V) allows the unit to
connect directly to a wide variety of signals.

ADE-700 with PicoScope £199

#ADe-12
1 Channel 12 bit

® High resolution

® Up to 17kHz sampling
® 0 -5V input range

The ADC-12 is similar to
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-72 with
PicoScope £85

PicoScope &
PicoLog £95

with PicoScope & PicoLog £209

ADEC-76
8 Channel 16 bit+sign

@ Highest resolution
@® 2Hz sampling - 16bit
® = 2.5V input range

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

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

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

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT

01954 - 211880
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A4 DTP MONITORS Brand new, 300 DPI. Complete
with diagram but no interface details.(so you will
have to work it out!) Bargain at just £12.99 eacht!l!
OPD MONITORS 8" mono monitor, fully cased complete with
rasterboard, switchedmode psu etc. CGA/TTL input (15way D), IEC
mains E£15.99 ref DEC23. Price inciuding kit to convert to composite
monitor for CCTV use efc Is £21.99 ref DEC24

LOW COST LASER NIGHT SIGHT just £79i!

Cheaper version of our £245 Cyclops model, works ok in low light
levels orin complete darkness with the builtin Laser. ref85/78 (please
allow about 4 month delivary for these due to Import ditficuites)

PC CONTROLLED 4 CHANNEL TMER Contral (on/off
times etc) up to 4 items (8A 240v each) with this kil. Complete with
Software, relays, PCB etc. £25.99 Ref 9526

LOW COST RADAR DETECTOR Built and tested pocket
radar detector, ideal for picking up speed traps etc. Why pay £70 or
more? oursis just £24.99 ref 95/25

COMPLETE PC 300 WATT UPS SYSTEM Top of the range
UPS system providing protection for your computer system and
valuable software agalnstmalnspawernuctuaﬂonsar-d cuts.Newand
boxed, UK made Provides up to 5 mins running time in the event of
complete power failure to aliow you to run your system down comectly.
SALE PRICE just £1198.00.

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

HOW LOW ARE YOUR FLOPPIES? 3 5" (1.44) unbranded
We have sold 100,000+ so ok! Pack of 50 £24.99 ref DEC16
BRITISH TELECOMM MULTIMETERS SA9083 These are
'returns' sothey may have faults butlook ok. Camplete with new leads
and leather case. Price for two meters & 1 caseis £10 ref DEC89.
Snmw LASER POINTER. Supplied in kit form, complete with
power adjuster, 1-5mw, and beam divergence adjuster. Runs on2AAA
batteries. Produces thin red beam ideal forlevels, gun sights, experi-
ments etc. Cheapest in the UK just £39.95 ref DEC49

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 isjust £4.99 each 100x40x15mm packed with bits! Ref SEP5.
BULL TENS UNIT Fullybuilt and tested TENS (Transcutaneous
Electrical Netve Stimulation) unit, plete with electrodes and full
instructions. TENS is used for the relief of pain etc in up to 70% of
sufferers, Drug free pain relief, safe and easy to use, canbe used In
conjunction with analgesics etc, £49 Ref TEN/1

STEREO MICROSCOPE 155X195MM, up to 600mm high, so
|tems up to 10‘ \mll ﬁt under lense. Rack and pinion focusing, 6
ble eye pleces,
+scaled eysplaca for accurate measuring etc. Powerful low voitage
flumination systern Wilh green fiter and vanable intensity, 100mm
blackiw Tomm swivel mirmor, adustabe
eyepleces(boih !ocusand width), Magnification range 4.6-10C.8, field
of view 39-2 4mm). Price is £299 for complete setup. Ref 95/300.
3D 36MM CAMERA SYSTEM Complete kit to converta stand-
ard 35mm camera into a 3D version!, enable you to take 3D colour
slides with your own camera! Kit contalns a prism assembly for the
front of your existing lense, a sample 30 slide, a 30 slide viewer and
2Zdifferent lense mounts 48mm and 52mm, (other sizes available from
photo shops at about £3 ea) all you need is standard slide flim. Price
for the complete kit is £29 99 ref 95/30.

COMPUTER RS232 TERMINALS. (LIBERTY)ExoeIIent
quality moderm units (like wyse 50,8) 2xRS232, 20 function keys, 50
thro to 38,400 baud, menu driven port, screen, cursor, and keyboard
setup menus (18 menu's). £26 REF NOV4.

OMRON TEMPERATURE CONTROLLERS (E6C2).8rand
new controllers, adjustable from -50 deg C to +1,200 deg C using
graduateddial, 2% accuracy, thermocouple input. long Ir!erdayouiput

TORRODIAL TX 30-0-30 480VA, Perfect for Mosfet amplifiers
etc. 120mm dia 55mm thick £18.99 ref APR19
AUTO SUNCHARGER 155x300mm solar panel with diode and 3
metre lead fitted with a cigar plug. 12v 2watt £9,99 ea ref AUG10P3,
FLOPPY DISCS DSDD Top quality 5.25" discs, these have been
written to once and areunused. Pack of 20 is £4 ref AUG4P1.
ECLATRON FLASH TUBE As used in police car flashing lights
etc, full spec supplied, 60-100 flashes a min 99 ref APR10P5.
24v AC 96WATT Cased power supply. New. £13.99 ref APR14,
MILITARY SPEC GEIGER COUNTERS Unused
anstraightfrom Her majesty's forces. £50 ref MAG 50P3.
STETHOSCOPE Fully functioning steth pe, ideal forli
{o hearts, pipes, motors etc. £6 ref MARGPS.
QUTDOOR SOLAR PATH LIGHT Captures sunlight during the
day and automatically switches onabuiltin lamp atdusk. Complete with
sealed lead acid batery etc £19.99 ref MAR20P1.
ALARM VERSION Of above unit comes with built in alarm and pir
to deter intruders. Good value at just £24.99 ref MAR25P4
CARETAKER VOLUMETRIC Alam, will cover the whole of the
ground floor against forcred entry. Includes mains power supply and
integral battery backup. Powerful internal sounder, will take external bell
if req'd. Retail £150+, ours? £49.99 ref MARSOP1
TELEPHONE CABLE White 6 core 100m reel complete with a
pack of 100 clips. Ideal ‘phone extns etc. £7.99 ref MARSP3.
MICRODRIVE STRIPPER Small cased tape drives ideal for
stripping, lots of useful goodies including a smart case, and lots of
components, £2 each ref JUN2P3.
SOLARPOWER LAB SPECIAL You get TWO 6'x6° 6v 130mA
solar cells, 4 LED's, wire, buzzer, switch plus 1 relay or motor.Superb
value kitjust £5.99 REF. MAG6P8
SOLIDSTATE RELAYS Will switch 25Amains. Input 3.5-26v DC
57x43x21mm with terminal screws £3 99 REF MAG4P 10
300DP1 A4 DTP MONITOR Brand new but shop soiled so hence
bargain pricel TTLECL inputs, 15" landscape, 1200x 1664 pixel com-
plete with clrcuit diag to help you interface with your projects. JUST
£14.99. REF JUN15P2
BUGGING TAPE RECORDER Small voice activated recorder,
uses mi plete with headph £28.99refMAR29P1,
ULTRAMINIBUG M IC smmx3.5mmmadeby 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 JUN79
ANSWER PHONES Retums with 2 faults, we give you the bits for
1 fauit, you have tofind the other yourseif. BT Response 200's £18 ea
REF MAG18P1. PSU £5 ref MAG5P 12
SWITCHED MODE PSU ex equip, 60w +5v @5A, -5v@ 5A,
+12v@2A.- 12v@ 5A 120/220v cased 245x88x55mm IECinput socket
£6 99 REF MAG7P1
PLUG IN PSU 9V 200mA DC £2.99 each REF MAG3P9
PLUG IN ACORN PSU 19v AC 14w , £2.99 REF MAG3P10
POWER SUPPLY fully cased with mains and o/p leads 17v DC
200mA output. Bargain price £5.99 ref MAGEP9
ACORN ARCHIMEDES PSU +5v @ 4.4A. on/off sw uncased,
selectable mains input, 145x100x45mm £7 REF MAG7P2
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 DCwith
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 a pack, REF MAG3P 11
13.8V 1.9A psu cased with leads. Just £9.99 REF MAG10P3
PPCMODEM CARDS, These are high specplugin cards madefor
the Amstrad laptop computers, 2400 baud dial up unit complete with
leads. Clearance price is £5 REF: MAG5P1
INFRA RED REMOTE CONTROLLERS Originally made for
hi spec satellite equipment but perfect for all sorts of remote control
. Ourcl priceis just £2 REF: MAG2

,3A 240v olp contacts, Perfect for exacty co g & temp

Nomal trade £50+, ours £15. Ref E5SC2

ELECTRIC MOTOR BONANZA! 110x60mm.Brand new
precision, cap start (or spin to star), virtually sient and features a
moving outer case thaf acts as a fly wheed. Because of their unusual
design we think that 2 of these n a lube with some homemade fan
blades could form the basis farawind tunnei etc. Clearance priceisjust
£4.99 FORAPAIR! (note-these will have to be wired in seriesfor 240v
operation Ref NOV1.

MOTOR NO 2 BARGAIN 110x90mm.Similar to the above
motorbutmore suitable formounting vertically (ie tumtable etc). Again
youwill havetowire 2in series for 240v use Bargain priceisjust£4.99
FOR A PAIR!! Ref NOV3

OMRON ELECTRONIC INTERVAL TIMERS.
Minature adjustable timers, 4 pole ¢/o 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, £9.99
HY2460M, 24vAC adjustable from 0-60 mins, £599
HY241S, 24vAC adjustable from 0-1 secs. £599
HY2460S, 24vAC adjustable from 0-60 secs, £599
HY243H, 24vAC adjustable from 0-3 hours £899
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 built in psu, lead and s/ware
£49 95. Ideal forlaptops or a cheap upgrade.

EMERGENCY LIGHTING UNIT C\nplete unit with 2 double
bulb floodlights, builtin charger and auto switch. Fully cased 6vB8AH
lead acid req'd. (secondhand) £4 ref MAG4P11

GUIDED MISSILE WIRE. 4,200 metre reel of ultra thin 4 core
insulated cable, 28lbs breaking strain, less than 1mm thick! |deal
alams, intercoms, fishing, dolls house's etc. £14.99 ref MAG15P5
300v PANELMETER 70X60X50MM, AC, 90degree scale, Good
quality meter. £6.99 ref MAG 6P 14, Ideal for monitoring malns etc
ASTEC SWITCHED MODE PSU BM41012 Gives +5 @ 3.75A,
+12@1.5A,-12@ 4A 230/110, cased, BM41012.£5.99 ref AUG6EP3

200 WATT INVERTER Converts 10-15v DC into either 140v or
240vAC. Fully cased 115x36x156mm, complete with heavyduty power
lead, cigar plug, AC outiet socket.Auto overioad shutdown, auto short
circuit shut down, auto input over voltage shutdown, auto input under
voltage shut down (with audible alam), auto temp control, unit shuts
downif overheated and sounds audible alarm. Fused reversed polanty
protected. outputfrequency within 2%, voltage within 10%. Aext

*FM CORDLESS MICROPHONE Small hand held unit with a
500’ range! 2transmit power levels. Reqs PP3 9v battery. Tuneableto
any FM receiver. Price is £15 REF: MAG15P1

LOW COST WALKIE TALKIES Pair of battery operated units
with a range of about200". Ideal forgarden use oras an educational toy.
Price is £8 a pair REF: MAG 8P1 2x PP3 req'd.

*MINATURE RADIO TRANSCEIVERS A pair of walkie 1alkies
witha rangeof up fo 2kmin open country. Units measure 22x52x155mm.
Including 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: MAGBP2.
LQ3600 PRINTER ASSEMBLIES Made by Amstrad they are
entire mechanical printer assembliesincluding printhead, steppermo-
tors efc etc In fact everything bar the case and electronics, a good
stripperl £5 REF: MAGSP3 or 2 for £8 REF: MAGBP3

LED PACK of 100 standard red 5m leds £5 REF MAG5P4
UNIVERSAL PC POWER SUPPLY complete with ftyleads,
switch, fan etc. Two types available 150w at £15 REF:MAG15P2
(23x23x23mm) and 200w at £20 REF: MAG20P3 (23x23x23mm)
*FM TRANSMITTER housed in a standard working 13A adapteri}
the bug runs directly off the mains so lasts forever why pay £7007 or
price is £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 BUILTANDTESTED design tokit. Supplied
to detective agerrél/esA 9v battery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER originatiymade toretail at£79
each, these units are designed to convert an ordinary phone into a
payphone. The units have thelocks missing and sometimes broken
hinges. However they can beadapted for their original use or used for
something else?? 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 shielded magnets. Good
quality. £2 each REF: MAG2P4 or 4 for £6 REF: MAGEP2
TWEETERS 2" diameter good quality tweeter 140R (ok with the
above speaker) 2 for £2 REF: MAG2P5 or 4 for £3 REF: MAG3P4
AT KEYBOARDS Made by Apricot these quality keyboards need
justasmall modtorunon any AT, they work perfectly but you will have
to put up with 1 or 2 foreign keycaps! Price £6 REF: MAGEP3
HEADPHONES ExVirgin Atlantic. 8pairsfor2 REF: MAG2P8
DOS PACKS Microsoft version 3.3 or higher complete with all
manuals or price just £6 REF: MAG5P8 Worth it just for the very
comprehensive manual! 5.25° only.

DOS PACK Microsoft version 5 Origina! software but nomanuals
hence 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 (although brand new) £8 REF: MAGBP5
MOBILECARPHONEE£B.99 well amostl completeln carphone
exduding the box of electronics normaily hidden under seat. Can be
madetoilluminatewith 12v also hasbuiltinlight sensor so display only
illuminates when dark. Totally convincing! REF: MAGEP6

ALARM BEACONS Zenon strobe made to mount on an extemal
bellbox butcould beused forcaravans etc. 12v operation. Just connect
up and it flashes regularty) £56 REF: MAG5P 11

6"X12* AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5.99 ea REF MAG6P12.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAG5P 13 ideal for experimenters! 30 m for £12 99 ref MAG13P1
HEATSINKS (finned) TO220, designed tomount vertically on apcb
50x40x25mm you can have a pack of 4 for £1 ref JUN1P11.

INFRARED LASER NIGHT SCOPES

Image intensifier complete with hand grip attachment with bullt in
adjustabie laser lamp for zero light conditions, Supplied with Pentax
42mm cameramountand normal eye piece. 1.6kg, uses 1xPP3,3xAA's
Pleaseallow us about 1 monthfordelivery onthis productdue toimport

problems [ £245+Vat

NEW HIGH POWER LASERS

15mW, Helium neon, 3switchablewavelengths 63um, 1. 15um,3.39um
(2ofthemareinfrared) 500: 1 polarizer builtin so good for holography.
Supplied complete with mains power supply.790x65mm. Use with
EXTREME CAUTION AND QUALIFIED GUIDANCE. £349+Vat

well built unit at an excellent price. Just £64 99 ref AUGES
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok forany 12v motor up to 30A. Complete with PCB
etc, A heat sink may be required. £17.00 REF: MAG1T

MA INSCABLEPrecutblack 2 core 2metrelengthsideal for repairs,
projects etc. 50 metres for £1.99 ref AUG2P7.

COMPUTER COMMUNICATIONS PACK Kit contains 100m
of 6 core cable, 100 cable dlips, 2 line drivers with RS232 interfaces
and all connectors etc. Ideal low cost method of communicating be-
tween PC's over along distance. Complete kit £8.99.
MINICYCLOPS PIR52x62x40mm runs on PP3 battery complete
with shrill sounder. Cheap protection at only £6.99 ref MAREP4.
ELECTRICMOTORKIT Comprehensive educational kitIncludes
all you need to build an electric motor. £9,99 ref MAR10P4

VIDEO SENDER UNIT. Transmits both audio and video signals
from either a video camera, video recorder, TV or Computeretctoany
standard TV setin a 100 range! (tune TV to a spare channel) 12v DC
op. Price Is £15 REF: MAG15 12v psu Is £5 extra REF: MAGS5P2

MAI ;onnaa TERMS: CASH pb OR CHEQUE
WITH ORDER PLUS £3,00 POST PLUS VAT,

ELECTRONICS TODAY INTERNATIONAL

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

WITH ORDER.
3FT X 1FT 10WATT SOLAR PANELS
14.5v/700mA
£44.95

(PLLS £2.00 SPECIAL
TOP QUALITY AMORPHOUS SILICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSI-
BLE APPLICATIONS, SCME 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.
his unit contains two Geiger Tubes, has a 4 digit LCD
display with a Piezo speaker, giving an audio visual
ndication. The unit detects high energy electromag-
etic quanta with an energy from 30K eV to over 1.2M
=\/ and a measuring range of 5-9999 UR/h or 10-89990

Nr/h. Supplied complete with handbook.Ref. NOV 18.
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LOW POWER, HIGH RELIABILITY

4MBIT TFT SRAMS

Mitsubishi has just started shipping production quantities of its new
4Mbit thin film transistor (TFT) cell based SRAM. The TFT cell, in
conjunction with the chip’s 0.5um full CMOS circuitry, has realised the
high density, low power design which is ideal for high reliability portable
applications and telecommunications equipment, as well as IC and
memory card type applications where battery back-up is used to provide
portable, non-volatile mass data storage.

The 4Mbit device is organised as 512K x 8bits and is available in 55, 70,
and 100ns versions. Typical access time of the 70ns version is 45ns.
Exceptionally low power provides the optimum solution for portable
applications. The 3V SRAM typically consumes just 50mA in operation
and 0.4uA at 3V on standby.

For further information contact Mitsubishi in Hatfield on 01843 866 607.
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For fiirther information on this device contact

Raychemt of Swindon on 0793 528171.
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New Liquid Light

Fast 4MBit SRAMs
from NEC

NEC Electronics is claiming to be the first memory
manufacturer to be making volume shipments of fast 4MBit
CMOS static RAMs. The new devices have an access time of
20ns (max). In common with NEC's fast 1Mbit products,
released in mid 1993, they have centre ground and power pins
to minimise ‘ground bounce’ and provide an easy upgrade
path.

There are two products in the series: uPD434004 which is
arranged as 1M x 4 bits and uPD434008 arranged as 512K x 8
bits. Both of the products run from a single +5volt supply rail
and are available in 20ns and 25ns speed grades.

The UPD434004 is packaged in a 32 pin plastic 400mil SOJ
pack. Power dissipation is 0.75watts for the 20ns option and
0.7Watts for the 25ns version. The uPD434008 is packaged in
the same manner but dissipates 0.95Watts at 20ns and
0.85Watts at 25ns.

Ground bounce is becoming a serious high speed logic
problem and occurs at major output changes. For instance,
when all output bits except one change simultaneously from a
logic high to a logic low, with one output remaining low. In this
case, the single logic low output voltage may rise slightly and
be interpreted as a logic high state. Positioning the GND and
Vce pins at the centre of the package rather than at opposite
diagonal corners reduces lead inductance and significantly
alleviates this problem.

For further details of these chips contact NEC in Milton
Keynes, on 0908 691133.

Ultra Violet Products Ltd of Cambridge has launched a
new series of liquid filled light guides (LLG) to
complement its current range of UV products. With
superb optical transmission characteristics and
exceptional mechanical strength, these flexible guides
offer superb value for money and are ideal for UV curing
and medical applications such as endoscope illumination
and microscopy. :

LLGs, with their high guality optical glass end pieces,
provide improved UV transmission coefficients compared
to traditional glass fibre filled media, and the risk of fibres
breaking is completely eliminated.

Available in lengths from 0.5 to 3.0 metres and with
diameters of 3, 5 and 8mm, LLGs have strong spiral
cladding which remains kink-free even when it is bent to
its minimum radius. An 8mm guide, one metre long, for
example, has a bend radius of about 100mm.

For further information contact UV Products
on 01223 420022.

Windows-based DSP
' development system

A new Windows-based tooichain for Motorola 56K
digital signal processors is now available from
Southampton based distributor Pentica Systems. The
Link 56 DSP development and test system has been
developed by Domain Technologies of Plano, Texas,
and offers the user excelient facilities for testing,
emulating, and monitoring DSPs withing their
operating environment.

The system connects between any Windows-
based personal computer and the DSP target system.
Full speed, non-intrusive emulation preserves all the
DSP’s internal and external resources. Link 56 also
provides code benchmarking, with the ability to time
execution between breakpoints.

For further information about this and other
Pentica microprocessor development systems
contact the company on 0734 792101.

Window. Helg

Symibinl - Preakpoiol  Condl
W
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Breakthrough in
LCD display
technology

A new range of dot matrix alphanumeric
Visilight LCDs have been launched by Bristol
and Zurich based company FP Displays.
These new dot matrix LCDs will have a wide
range of applications in the areas of
passenger information - at airports, railway
and bus termini, for instance, and for public
information/advertising displays, sports

| Wmdows based board

The new technology - polymer dispersed

liquid crystal - differs considerably from testlng tool

previous liquid crystal, which is normally

sar!c!wiched between plate‘s of glass.- The FIXpert, an advanced Windows based software package for automatic
}f:suhght range uses a dry film technique and creation of drill files and test programs for testing bear boards to
Is manufactured LS polyme'r sub_strate, original design data has been launched by Worthing-based company
allo:wmg production of very lighweight and Circuitest Ltd. Exceptionally quick and easy to use, FlXpert allows even
erﬂ:le displays. f dot ik Gisol small PCB manufacturers to create determined fixtures in house
R peearag -!'na s ?‘{5 routinely, for cost-effective, high integrity test and fault location.

offers a number of benefits over traditional ) . ) .

. 4 A Determined fixtures - those which have known connections between
LCDs, including the ability to be used as a . ! .
- AN g : the test points of the universal grid tester and the board - speed fault
line matrix display. This allows display location by identifving h + board it ¢ the faLlt
messages - both graphics and text - to be oca IOD. y identifying the exac .oar posi 'Oh ,O N ?U

automatically. Test programs which test to original design data, rather

scrolled or flashed using a variety of _ : o
character fonts. The dot matrix displays are than relying on a ‘known good board’ test method, avoid the possibility

currently available in heights of 70,100 and of the test process corroborating a repeated fault occurring throughout
150mm. an entire batch. FIXpert software combines both these significantly
The main benefit of the Visilight range is cost-saving advantages in the familiar Windows environment, offering
its excellent visibility in all lighting fast, reliable production of drill files and test programs for full continuity
conditions combined with a very wide testing to design data.
viewing angle of 160 degrees. There are no For further information contact Circuitest on 01903 218086.
moving parts, so high reliability is combined
with low maintenance costs. The product
has an ultra-slim profile and is very
lightweight, reducing the enclosure and
support structure costs to a minimum.
Displays made from Visilight are either '
reflective or trans-reflective (a combination U‘ﬁm@éﬁMW% is a high-quality dfgﬂa'i 2
of reflective and back-lit), providing even ter i he %NY regarded * “Precision Gold -
greater flexibility, whatever the application. range, offering a good range of functions
For further information contact FP ' :
Displays of Bristol on 0272 251125.

ST
" i
e

e A
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For further
information contact
Stag Programmers

Lid on 0462 442987

i
= i
AR
=

Event Diary

1-2 March Electronic Books International, Wembley Centre, London. Tel: 0171 976 0405

7-9 March Compuiters in Libraries, Wembley Centre, London. Tel: 0171 9760405

16-19 March Computer Shopper Show, NEC, Birmingham. Tel: 0181 742 2828

31 March to 17 April The Seventh Edinburgh International Science Festival; lots of different events in different parts
of the city, For further details contact the organisers on 01 31 556 6446.

9-11 April European Computer Trade Show, Business Design Centre, London. Tel: 0181 7422828

22 April International Marconi Day exhibition station at Puckpool
Park Wireless Museum, IOW. Tel: 01983 567665

If you are organising an event which you would like to have included in this section, please send full details to: ETI, Nexus House,
Boundary Way, Hemel Hempstead, Herts HP2 7ST. Clearly marking your envelope Event Diary.
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8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF .
Tel: 01203 650702

Fax: 01203 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 083000 — 30MHz Dual ch
Gould 4035 — 20MHz Digital storage....
Gould 4050 — 35MHz Digital storage..............
Gould 5110 — 100MHz Intelligent oscilloscope .
Gould 0S4000, 054200, 054020, 0S245..............cocovoeo... from £125
Hewlett Packard 1740A, 1741A, 17744A, 100MHz dual ch ....from £350
Hewlett Packard 1707A, 1707B — 75MHz 2ch..........cocou......

Hewlett Packard 54201A - 300MHz Digitizing .
Hewlett Packard 54504A - 400MHz Digitizing .
Hitachi V422 — 40MHz Dual channel.............
Hitachi V212 20MHz Dual Channel ..
Nicolet 3091 — LF D.S.O....ccoociimiiiciiccee v
Philips PM 3315 - 60MHZz - D.S.O. ....c.ooovoiiieeeern
Tektronix 2213 — 60MHz Dual Channel ..
Tektronix 2246 100MHz-4 channel......
Tektronix 2215 60MHz dual trace .................
Tektronix 2235 Dual trace 100MHz (portable) ..
Tektronix 2335 Dual trace 100MHz (portable) ..
Tektronix 2225 — 50MHz dual ch...................

Tektronix 7313, 7603, 7613, 7623, 7633, 100MHz 4 ch
Tektronix 7704 — 250MHZ 4 Ch ....ovvvveeeeeceeeeeeee
Tektronix 7844 - Fitted with 7A42, 7B80, 7885 Plug-ins...
Tektronix 7904 — 500MHz .
Tektronix 468 - 100MHz Digital StOrage .........c.ccovveevvoeeeeceereenn
Phillips 3206, 3211, 3212, 3217, 3226, 3240
3243, 3244, 3261, 3262 (2ch +4¢h) ..o
Philips PM 3295A - 400MHz Dual Channel
Philips PM 3296 - 350MHz Dual Channel ...
Philips PM 3208 - 20MHz Dual Channel...............
Telequipment D68 - 50MHz Dual Channel
Other scopes available too

SPECTRUM ANALYSERS

Hewlett Packard 3580A — -5Hz-50KHZ.............c.cocioovoveniooe £995
Hewlett Packard 8590A ~ 10KHz ~ 1.5GHz — (as new)..
Hewlett Packard 182T with 8559A (10MHz — 21GHz)....
Hewlett Packard 4953 Protocol analyser
Hewlett Packard 8561A - 6.5GHz.............

Hewlett Packard 3561A Dynamic Signal Analyser ..£3500
HP 3582A — 25KHz Analyser, dual channel........... ..£2500
HP8754A — Network analyser 4-1300MHz.... ..£3500
Marconi 2370 — 110MHz............cooeoveeiiee, ....£995
Marconi 2371 — 304Hz - 200MHZ.........c....ccoocvenaen.. £1250
Rohde & Schwarz - SWOB 5 Polyskop 0.1 — 1300MHz .............. £2750
Anritsu MG642A Pulse Pattern Generator..........c.oocovoooeroooo £1500

Avo VCM 163 Valve Characteristic Meter..

Farnell TSV 70 Mkll Power Supply (70V-5A or 35V 10A) ...
Ferrograph RTS-2 Audio Test Set with ATU 1 ......oooovevovieeinn,
Fluke 8010A/8012A/8050A Digital multimeters - from......................
Fluke 5101A AC/DC Calibrator. .........c.oovvereeesees oo

Fluke 5101B AC/DC Calibrator ............coooueeieeesrereeeseereeoeeeen

Fluke 5220A Transconductance Amplifier (20A) ;i
General Rad 1658 LCR Digibridge ..........oo.oovevveeeveeeeeeeeemoeese
Gould TA 600 — Thermal Array Recorder
Heiden 1107 — 30V-10A Programmable Power Supply (IEEE) ......... £650

Hewlett Packard 334A — Distortion Analyser ............cccocovvvriovonn.n. £250
Hewlett Packard 436A Power meter +8481A SENSor...................... £950
Hewlett Packard 3437A System voltmeter..........cocooovveeevovieoeo £350
Hewlett Packard 3456A Digital voltmeter.............coooovvveeis oo £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......................... oL Se— £250

Hewlett Packard 4193A Vector impedance meter
Hewlett Packard 5420A Digital Signal Analyser ...............o..o.o..o......

Hewlett Packard 5423A Structural Dynamics Analyser .................... £350
Hewlett Packard 54470B Digital Filter ...............ocovvoiovvoioo £100
Hewlett Packard 54410A Analogue/Digital Converter .................... £100
Hewlett Packard 6632A System Power SUPPIY o £450
Hewlett Packard 7402 Recorder with 17401A x 2 plug-ins............... £300

Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz ......
Hewlett Packard 8406A Frequency comb. generator
Hewlett Packard 8443A Tracking gen/counter with 1EEE......... £300/400
Hewlett Packard 8444A Tracking Generator ..........oooovevrooovovvoo, £750
Hewlett Packard 8620C Sweep oscillator mainframe ....................... £400
Hewlett Packard 8750A Storage normaliser i
Hewlett Packard 3438A Digital multimeter...............ooovovoooir.

Hewlett Packard 59501B HP.1B isolated D/A power

SUPPIY PTOGIAMMET......cciueviiciemetiieie oottt £150
Hewlett Packard 3711A/3712A/3791B/3793B Microwave Link Analyser
.......................................................................................................... £3500
Hewlett Packard 8901B - Modulation analyser AM/FM (150KHz -
VBOOMHZ)\....c......... sz e eaag smes gl ettt e os B oo s e 2 £3750
Hewlett Packard 8903B - Audio Analyser (20Hz - 100KHz) ........... £2750
Hewlett Packard 5316A Universal Counter HPAB ...........oco.ooooovoo. £550
Hewlett Packard 5316B Universal Counter HP1B ..............coo.oooooo., £775
Hewlett packard 5385A Frequency Counter - 1GHz - (HP1B)

with OPTS 001/003/004/005.........ccovioereeeeeseeeeeeeeeeeeeeeeeseeson £995
Hewlett Packard 1630G Logic Analyser (65 channel)........ccc..v......... £850

Hewlett Packard 8657B 2060MHz synthesised signal generator
......................................................................................... (as new) £8250

Hewlett Packard 6623A Triple output system power supply

Hewlett Packard 6624A Quad output system power supply........... £2250
Hewlett Packard 35677A “S” Parameter Test Set..............co.......... £1250
Hewlett Packard 6453A Power supply 15v-200A .. ....................... £1250
Hewlett Packard 4261A LCR Meter........................ o e 15 o £400
Hewlett Packard 4271B LCR Meter................ooocoeveiiooo £900
Hewlett Packard 3764A (Opt 002) Digital Transm|SS|on Analyser..£3500
Hewlett Packard 3586A Selective level meter .........o.oooooovoo.. ...£1750
Hewlett Packard 8656A 990 MHz synthesised sig. gen. ................ £1500
Hewlett packard 3488A HP - 1B switch control ...................o........... £500

International Light - IL 1700 Research Radiometer with Erythermal
STl g T o e S o T CIE S
Krohn-Hite 2200 Lin/Log Sweep Generator
Krohn-Hite 4024A Oscillator..............
Krohn-Hite 6500 Phase Meter......................... at e - A A R

Leader LCR 745G LCR Meter............ccovveeereevreenn (as new) £1150
Lyons PG73N/PG75/PG28/PG Pulse generator ..................... from £225
Marconi 2432A 500MHz digital freq. meter ..........cocoevvoerooo. £200

Marconi 2337A Automatic dist. meter
Marconi 2356 20MHz level oscillator............oooueeoveveooo o

Marconi 2306 Programmable interface..............ccvvvno...... S— £450
Marconi 2830 Multiplex tester.............cccovveimonnn... TS S £1000
Marconi 2831 Channel access SWItCh ................cccovoeveereeeeioo, £400
Multicore “Vapourette” Bench Top Vapour Phase SMD Soldering

Machine (New + Unused) ........ccoo.cuovovueuereconerseerenooo PRCoteooe £650
Philips 5390 1GHz R/F Synthesised signal gen................c..o.......... £1250
Philips PM 5167 10MHz function gen............ Eopere peroooo00 oo T £400
Racal Dana 202 Logic analyser + 68000 disassembler...........  — £250
Racal Dana 9242D Programmable PSU 25V-2A..........co..ccoooioovo. £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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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-18 INCH STEREDO RACK AMPLIFIERS

O ORI O LN TECY [T RS  SUPPLIED READY BUILT AND TESTED.

THOUSANDS PURCHASED
BY PROFESSIONAL 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 OHMS, BOTH CHANNELS DRIVEN
FEATURES: « power supplies with two toroidal lransformers % Twin L.E.D. Vu meters %
Level controls % iiluminated on/off switch % XLR conneclors * Standard 775mV inputs % Open and short circuit
proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rale * Very low
distortion % Aluminium cases % MXFB00 & MXF900 tan cooled with D.C. loudspeaker and { al prolectio
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19"xH3'2" (2U)xD11”
MXF400 W19"xH5%4" (3U)xD12"
MXF600 W19"xH5%" (3U)xD13"
MXF900 W19"xH5"s" (3U)xD14%."
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

Advanced 3-Way Siereo Active Cross-Over, housed in a 19" x 1U case. Each channel has three level contrals]
bass, mid & lop. The removable front fascia allows access to the programmable DIL switches to adjust the
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, all at 24dB per octave. Bass inverl switches

on each bass 775mV inp! put. Fully compalible with OMP rack amplilier and modules.

Price £117.44 + £5.00 P&P

ISTEREO DISCO MIXER SDJ3400SER"4 ECHO & SOUND EFFECTS*®
STEREO DISCO MIXER with 2 x 7 band i :

EEH\J’ICE i LAHGE (A4 B, A.E S0p

BTAMF'EU FDR QA‘I‘ALDGLIE *

These modules now enjoy a world-wide repulation for quality, reliability and performance at a realislic price. Four]
models are available 10 suil the needs of the prolessional and hobby market i.e. Industry, Leisure, Instrumenlal and Hi-Fi
etc, When comparing prices, NOTE that all models include loroidal power supply, Integral heat sink, glass libre P.C.B. and|
drive circuils lo power a compatible Yu meter. All models are open and shor circuit prool.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watt
R.M.S. into 4 ohms, frequency response 1Hz - 100KH
-3dB, Damping Facior >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

OMP/MF 200 Mos-Fel Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KH2]
-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 walt
R.M.S. into 4 ohms, frequency response 1Hz - 100KH3
-3dB, Damping Factor >300, Slew 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 watlts
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. Loud ker Prot , 28
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 watits R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Dampin
Factor >300, Slew Rate 75V/u$, T.H. D typica
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fa
Cooled, D.C. Loud k Protection, 2 S
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 + £12.00 P&P

d

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:|
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KHz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS|
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.

L & R graphic equalisers with bar graph
LED Vu mefers. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6 Channels with individual faders
plus cross fade, Cue Headphone Monitor. 8
Sound Effects. Useful combination of the

g inputs:- 3 turntables ( » 3
mics, 5 Line for CD, Tape, Video etc.

Pri -

SIZE: 42 x 24 x 12
PIEZO ELECTRIC TWEETERS - MOTORO

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improy
Iransienl response with a lower dislortion level than ordinary dynamic tweeters. As a crossover is not requir;
these unils can be added to exisling speaker syslems of up to 100 walts (more If two are put in series. FRE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER
. 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 for general purpose speakers,
disco and P.A. systems etc. Price £5.99 + 50p P&P.
. TYPE‘C’ (KSN1016A) 2"x5" wide dispersion horn for quality Hi-Fi sys
© tems and quality discos etc. Price £6.99 + 50p P&P.
TYPE ‘D’ (K$N1025A) 2"x6" wide dispersion horn. Upper irequencq

d ext g down to mid-range (2KHz). Suitable for hig|
quallty Hl-Fl sysiems and quallty discos. Price £9.99 + 50p P&P.
TYPE 'E' (KSN1038A) 3%" horn tweeter with atiractive silver finish trim.|
Suitable for Hi-Fi itor sy etc. Price £5.99 + 50p P&P.

e q

LEVEL CONTROL C ,onar ing plate, level control§
and cabinet input jack socket, 85x85mm. Price £4.10 + 50p P&P.

i
ibI FLIGHT CASED LOUDSPEAKER

A new range of quality loudspeakers, designed to take advantage of the latest
speaker lechnology 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 titled as slandard with lop hats for optional loudspeaker stands

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

iblFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
bl 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

B ST S i A T e e e L
IN-CAR STEREO BOOSTER AMF

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Slereo, 150W
Bridged Mono
250 WATTS (125 + 125) Stereo, 250W
Bridged Mono
400 WATTS (200 + 200) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS
. Features:

| TRANSMITTER HOBBY KITS)

* Stereo, bridgable mono * Choice of
high & low level inputs & L & R level
controls * Remoie on-of * Speaker &

PRICES:

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

POSTAL CHARGES PER ORDER £100 M!NIMI.IM OFFICIAL

DRDEAS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC.

PRICES INCLUSIVE OF V.A.T. SALES COUNTER. VISA AND
ACCESS ACCEFTEDBY POST, PHONE DR FAX

_

LARGE SELECTION OF SPECIALIST LOUDSPEAKER
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 available.
IEMINENCE:- INSTRUMENTS, P.A.. DISCO, ETC

ALL EMINENCE UNITS 8 OHMS IMPEDANCE

8" 100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP, TO 4KHz, SENS 97dB. PRICE £32.71 + €2.00 P&P)
10" 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID.

AES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97dB. PRICE £33.74 + £2.50 P&P|
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB’'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP, TO 3.5KHz, SENS 99dB. PRICE £43.47 + £2.50 P&P]
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, STAGEj}
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 98dB. 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 EB8-50 & EB10-50 which are dual impedance lapped @ 4 & 8 ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, 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. 99dB. PRICE E13 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. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB, PRICE £42.12 + £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5%4" GOWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6%2" GOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8" 6GOWATT EB8-60TC (TWIN CONE) HI-Fl, MILTI-ARRAY DISCO ETC
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB.

10" 6OWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz. SENS 98dB.

LOUDSPEAKERS)

PRICE £30.39 + £J.50 P&P

PRICE £9.99 + £1.50 P&P
PRICE £10.99 + 1.50 P&P
PRICE £12.99 + £1.50 P&P
PRICE £16.49 + £2.00 P&P

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS

IW TRANSMITTER 60-108MHz, VARICAP CONTROLLED PROFESSIONAL

PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V (@ 0.5AMP.
PRICE £14.85 + £1.00 P&P

FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH
VERY SENS FET MIC. RANGE 100- 300m SIZE 56 46mm SUPPLY 9V BATTERY.

UNITS1& SCOMET WAY, SOUTHEND-ON~-SEA,
ESSEX.SS26TH.
Tel: 0702 -527572 Fax:0702-420243




ELECTRONICS IN THE

MOVIES

Nick Hampshire takes a look at how
computers and electronics are
changing forever the way in which
films and TV programmes are made,

with a special emphasis on the
creation of special effects which are
such a feature of modern films

ike countless millions, [ avidly consumed in my
youth an entertainment diet of Star Trek, Dr Who,
Thunderbirds, Space 1999, and an odd
collection of ‘B-movies’ such as ‘It Came from
Outer Space’, ‘Quatermass’ or ‘The Incredible
Shrinking Man’. At the time, the special effects used in these
films, the futuristic technology, the alien life forms, the robots,
and the landscapes of strange planets all seemed quite
wonderful and, in many cases, believable. Today they seem
rather crude and, dare | say it, amateurish.

Indeed, put side by side with the slick presentation of
modern science fiction films, they are. It is not that the plots are
necessarily any better - sometimes they use the same plot - nor
is the script or indeed the actors. The difference lies in the
smoothness of the production, with the technology which
allows modern films to truly cross the boundary between reality
and fantasy.

In Jurassic Park we can roam in a world full of what seem to
be real live dinosaurs, not the biend of stop action animated
models and live action of yesteryear, even when the models
were animated by a master of the art like Ray Harryhausen. In
films like Star Trek and Star Wars we can almost feel the vast
emptiness of space, the enormous power of a spaceship, the
speed and acceleration.

These films, and others like Alien introduce us to strange
creatures from other worlds who are obviously not simply
human actors with a good costume and make-up job. An
introduction which has been carried much further in some of the
fantasy films; just think of the prehistoric creatures in The

Flintstones. And has perhaps, reached its current peak in films
such as Terminator where human actors are visibly transformed
into horrifying aliens.

What all these examples show is that the enormous
difference in the quality of special effects used in films that were
shot 20 years ago and those being used in films shot today are
the result of considerable advances in the technology of film
making. Making a film is no longer a matter of putting actors on
a set in front of camera, what goes on behind the camera can
be of even greater importance than what goes on in front of it.

The making of a
modern science fiction TV series
To get some idea of the technology used by the film industry in
making a modern science fiction film packed with special effects
and strange aliens, | went down to Shepperton Film Studios to
look at the production of a new TV series by Gerry Anderson,
creator of such classic TV sci-fi series as Thunderbirds, The
Protectors, UFO, and Space 1999. His new series (currently
showing in the US, in the UK on Sky starting March 18th and
the BBC later this year) is called Space Precinct and is a blend
of cop movie and sci-fi drama. It features lots of special effects,
futuristic technology as well as aliens pleasant and unpleasant.

Costing over $36million for the first 24-part series, the
programmes feature a whole range of state of the art special
effects. The filming is being done in the UK because British film
technicians have an enviable reputation of being able to
produce some of the best special effects work in the business.
It is no coincidence that a great many films which utilise special
effects are either made in the UK or made using British film
technicians. On top of which, as Gerry Anderson was recently
reported as saying, “In Britain, one gets more bang for the buck”.

What makes Space Precinct so interesting is that it is made
using every technique in the business. There is live action with
actors, some as humans, some as humanoid aliens. There are
non-humanoid aliens constructed using animatronics (these are
basically very sophisticated robotic puppets). Then there are
conventional special effects using models - a technique which is
very much a hallmark of Gerry Anderson’s fims - and the use of
moving models filmed with a special computer-based motion
control system.

Finally, and perhaps most important of all, there are the very
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to be devised as they go, it is what Steve described as ‘seat of
the pants filming; if | can get an effect by throwing a model
across a set then that is the way it will be done, there is no time
to fine tune things’

The process starts with a ‘story board’. a detailed
description with accompanying drawing of each shot in the film
together with timing information. The story board comes down
to the various film units and special effects departments from
the director and the script writers, and is used as the standard
information on which everyone works from set builders to
computer operators and film editors.

When it receives the story board for the special effects in an
episode, the special effects unit will first of all have to decide
how the effects are to be achieved, and what models are
needed. The models for the sets and the spacecraft are all
made from ABS plastic by vacuum forming in hard wood
moulds and then assembled, painted, and surface treated in
the appropriate manner. The models are made in several
different scales depending upon the amount of detail required.

Whilst | was there, they were filming the explosion of a flying

sophisticated and powerful computer systems which are used vehicle against the side of a snow-covered building. The
to add all the effects together in digital form. The result is a building was about three foot tall, the vehicle a couple of inches
smooth seamless output that will | am sure have millions of long and the snow was finely ground paper dust. The vehicle
viewers glued to their TV sets over the coming months. was slid along thin wires and a pyrotechnic device fitted at the
Space Precinct’s Visual Effects Director is Steve Begg, point of impact so that when the vehicle was s'id down the
whose previous work with Gerry include films such as Batman, wires and hit the building it would explode.
Never Ending Story, and Aliens, whilst the Special Effects Model The problem with special effects using models is one of
Supervisor Bill Pearson and his model building team have scale of movement with relation to size, this is particularly
worked on series such as Red Dwarf and Dr Who as well as important in explosions. In other words the resulting film looks
other Gerry Anderson productions. like a model and a small scale explosion. The trick which
During my visit to the studios Steve Begg explained to me overcomes this problem is to film the scene and the explosion
how the various filming techniques are put together to generate at very high speed, when this is replayed in a slowed down
some superb visual special effects. The crew are given just ten form, the motion of model and explosion look correct for a full
days to shoot each episode; they were up to episode 17 when | sized unit rather than the six inch long model that it really is.
was there. This tight schedule means that special effects have This side of the special effects unit's work is fairly
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conventional and would have been familiar to the producers of
sci-fi films of 20 or 30 years ago. What would have been totally
new for any production before about 1977 was the ’
computerised motion control system that is used to create
carefully controlled movement of both models and the camera
which is photographing them.

Motion control

The motion control unit uses much larger models than those
employed by the traditional special effects unit. Here the typical
model of a spacecraft could be 18 inches or two foot long; the
only larger models employed are the full-sized components that
are part of the live action sets.

During my visit, they were getting ready to shoot a sequence
with a flying police vehicle moving down a street and hovering
over a crashed vehicle. The set for the street and crashed
vehicle had been built and the police vehicle was mounted on a
rod connected via a gantry to a number of stepper and servo
motors used to control the position of the model vehicle. The
model is also fitted with lights and moving components
powered by small servos.

The camera was mounted on a fully motorised crane and
dolly that allowed the camera to be moved in and out of the set,
as well as to either side or over the top, thus permitting
photography at any angle. The entire sequence of movements
of the camera system and the models is controlled by a
computer running special software which is designed for the
purpose. Once the data for a movement sequence has been
entered into the computer it can be precisely repeated time and
time again.

The ability to exactly repeat a sequence of movements is
extremely important in the creation of special effects using this
type of equipment. This is because motion control systems are
used to create several pieces of identical film which are then
combined optically or electronically to create the desired result.

Thus, if a director wants to show a spacecraft moving
across a planet he will first of all have a designer create a
background picture of a planet surrounded by stars. He could
of course photograph a model moving across this painted
background, but the focal depth would not look right, there
would be a limit to the way that the spacecraft could move, and
there would also be problems with lighting. The result would be
a scene that did not look real. For a start, the model would be a
constant size in relation to the planet, there would be no motion
perspective of the craft getting bigger as it approached the
viewer, or smaller as it went away.

Motion control systems (first developed in 1977 at Industrial
Light and Magic by John Dykstra for George Lucas in Star
Wars) can overcome these problems and also add the
capability of creating quite complex movement that would
otherwise be impossible. Perspective movement can be created
by moving the camera towards or away from the model and
this, when combined with model movement and the up/down
side to side movement of the camera, can generate the kind of
motion effect which was such a hallmark of films like Star Wars.

To add the image of the moving spacecraft to the
background image requires a fairly old technique known as a
travelling matte. This can be thought of as a stencil exactly the

same shape and position as the moving spacecraft that can be
used to blank out that area of the background in each shot and
thus allow the image of the spacecraft to be added precisely to
the background image on each frame without any appearance

of ajoin.

The repetitive capability of the motion controf system is used
to create the travelling matte. In fact, a sequence may require
three or more passes on the motion control system. In the first
pass, the model is filmed against a green or blue background;
this is known as the green or blue screen pass and is used to
create the matte. The second pass is shot with the model very
carefully lit against a background of black velvet; this is known
as the beauty pass and is the actual shot that will be used in
the final film.

In some situations, a third pass may be necessary to add
features such as the exhaust flares from a rocket, features
which would not be visible in a highly-lit beauty pass. Again this
will be shot against black velvet with an unlit model and will
provide both image and matte.

In all three passes, the sequence is shot at a rate of one
frame per second using a form of computer controlled stop
action animation. Models and camera are moved by the
computer the correct amount for one frame, then there is a
short pause of just under one second to allow any vibrations to
be damped prior to the frame being filmed. The models and
camera are then moved, the next frame shot, and so on.

Putting it all together with a computer

The special effects created using traditional techniques and
motion control systems are combined with live action, then
polished and embellished with new and even more powerful
special effects, thanks to the very latest bit of technology to be
put into the hands of movie makers. This is CGI or Computer
Generated Imagery.

Going into the computer graphics department attached to
Space Precinct, | was confronted by a room containing a half
dozen Silicon Graphics workstations. Each of these enormously
powerful computers were fitted with 128MBytes of RAM, ultra-
fast R4400 RISC processor and 8Gigabyte hard disks, the kind
of computer power which makes even a top range PC or
Macintosh look rather puny.

Each of these computers has enough disk space to store
6,500 frames of broadcast quality video and, in any ten-day
production period, these computers may be used to produce
up to 25,000 frames of computer manipulated and enhanced
film. At 25 frames per second that is about a quarter of an hour
of film per episode. Already in 17 episodes the archive of
computer manipulated film was close to the 400,000
frame mark.

The live action and special effect sequences are all shot on
either Super 16mm or 35mm fim stock and this film first of all
goes to the editing department where it is cut and assembled in
accordance with the storyboard. At this stage, no attempt is
made to assemble the special effects. All that is done is to
produce the accurate timing which is necessary in order to put
those special effects together.

All the pieces of film that relaies to the special effects
sequences are then transferred to video, each frame being
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scanned in at a PAL resolution of 720 lines (for movie work,
frames are scanned at much higher resolutions of 2,000 or
more lines). Each sequence is, on average, about 8 seconds
long, and consists of about 200 frames and, where effects are
being built up using composites, there may be as many as five
or six digitised images used to create each frame.

The digitised sequence of frames corresponding to the timed
sequence provided by the editor is then loaded onto the hard
disk of one of the workstations to be transformed into the slick
special effects imagery which is a hallmark of this series and of
modern sci-fi films in general.

The Silicon Graphics workstations are running a range of
different specialist video image manipulation software packages
{this is a very rapidly expanding area of the software business
and one into which tens of millions of dollars are being poured
by all the big software and video technology companies). Which
software package is used depends upon the type of effect
which the user wants to achieve; some are better at producing
one particular effect than others. The images are kept in a standard
bit-mapped form on disk which allows them to be transferred easily
between networked computers and different software packages.

The main software packages used on Space Patrol are
Discrete Logic’s FLINT, Parallax Software’s Matadore. These
are essentially sophisticated paint packages which have been
especially designed for use in video and film production and, on
Space Patral, they are used to perform most of the CGl
functions. Other software packages are also used for the
creation of a handful of special effects. Dynamation is used to
create effects such as ion storms, vortices, lightning flashes and
sparks. Elastic Reality is used to create morphing and warping
effects. They even use an Amiga computer running LightWave
3D to generate one particular special effect, a lens flare, the
effect of light bursting directly into the camera.

| was shown how they created some of the special effects.
The first of these was a spacecraft moving through an asteroid
beit and passing between two large asteroids, a single shot of
about 400 frames which took the operator two days to
complete. It was a very complex piece of film that was built up
from seven pieces of film. The first of these was a starfield
background, then there were two green screen shots of passing
asteroids with the asteroids rotating and moving across the
screen, these were shot using the motion control camera
system. No beauty shots of the asteroids were required since
the asteroids had little intrinsic detail. Next, there were three
shots of the spacecraft generated on the motion control
system, a green screen shot to create the travelling matte, a
beauty shot, and an engine flare shot. Finally, there was a lens
flare effect created on an Amiga with LightWave.

The result of combining all these separate pieces of film into
a single sequence was a very realistic shot of the spacecraft
moving across the screen and between the two tumbling
asteroids. Then as the as one of the asteroids moved away, the
sun caught the camera in a simulated lens flare. The whole
sequence was colour corrected and had a grain added to give it
a consistent look to live action shots done on Super 16mm.

I was also shown how they added the effects laser gun shots
to the film. The shot takes just three frames, in the first there is a
bright flash at the gun barrel, in the second a warping of the
entire image area around the gun barrel, and in the third a faint
ring of light around where the flash had been. In all three of
these frames, reflections of the flash were added to any
appropriate reflecting surface, such as the eyes of the person
firing the gun. The result - a superb laser gunshot effect.

When a gunshot hit a person, building or spacecratt, the laser

ELECTRONICS TODAY INTERNATIONAL

beam was added to three or four frames as a pulse of light
tracking across the shot and towards the target. When it hit the
target, the resulting explosion was created using pyrotechnics on
the model set, or as a pyrotechnic effect added to the shot using
the compuiter.

| was also shown how morphing was used to change a
humanoid into an alien and back again, an effect used with
great impact already in The Mask. Another example of computer
generated special effects was the use of warping to create an
alien vampire that disappeared into the body of its victims. As
well as the fancy effects CGl is also employed for a lot of more
mundane work such as correcting any faults in the film. For
example: correcting colour imbalance, removing visible control
wires, and eliminating any unwanted intrusions into a shot.

A special type of distortion was also used to add facial
expressions to aliens that were played by actors using latex
masks. In such cases some movements are impossible for an actor,
but can be added by the CGI system where the image of parts
of the face Is distorted slightly to give the impression of movement.

This is a technique which was made famous in the scenes in
Forest Gump; an image of Tom Hanks was incorporated into
scenes using old newsreel film where the faces of the
characters were reanimated so that they fitted the lip-sync of a
new soundtrack. The result was a sequence of shots where the
actor appeared to converse with historical characters.

The special effects used in Space Precinct - whether generated
in front of the camera using models and motion control systems
or in a computer - are often very impressive and should ensure
that this latest series from Gerry Anderson is a big success.

Animatronics
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Into the future

It would seem that the way in which films of all kinds, not just
science fiction and fantasy fims, are being made is changing
forever. Purely optical techniques are being replaced by far
more sophisticated and versatile digital technigues. Human
actors no longer have complete dominance of the stage, they
are being joined by a host of other actors in the form of
animatronics and computer animation.

Many people in the film industry are already predicting that by
the end of the decade every frame of every fim will be reprocessed
by computer. CGI may have started in the special effects
departments of companies producing science fiction films such
as Star Wars or Jurassic Park, but there are now powerful
economic reasons why it will be quickly applied to other areas.

A recent example of this was the use of CGl to create the
crowd scenes in Miracle on 34th Street. In this film, it was both
impractical and far too costly to hire vast numbers of extras for
the enormous crowds; instead a small number of extras were
multiplied by computer and then used to fill the appropriate
shots of the streets of New York.

Taking the CGI based techniques of pasting characters into
a scene even further, George Lucas has shown how digital
technology will alter the whole future of motion picture
production. In the film Radioland Murders, he experimented with
the use of CGl to solve budgetary and scheduling problems.
Thus, in one scene, an interrogation involves 30 people
gathered together in one room. However, none of the actors in
this scene was shot at the same time. Instead, they were shot
separately and digitally composited into the scene.

or robotic pu

pace Precinct makes quite a lot of use of
animatronics, but to discover some more
-about the techniques and potential of such
systems | went to see another production
company which has built a world-wide
reputation in this area: Jim Henson’s Creature Workshop.
This is the company which brought us, amongst a host of
animatronic characters, the Muppets, Dark Crystal, the
turtles in Teenage Mutant Ninja Turtles, the Honey Monster,
and a host of creatures in films like Never Ending Story and
The Flintstones
At Henson's North London workshops, | talked to head of
Control Systems and R&D, Dave Housman. He explained
that the concept of animatronics, and the term itself, were
originally conceived by Walt Disney in the 1950s. These early
systems were used in the Disney Theme Parks and were
simply puppets with a pre-recorded sequence of movement,
speech, and music. These early examples of animatronics
are a long way from the highly computerised robotic systems
that are being created today in the Creature Workshop.
The animatronic creatures created at Henson's are all
unique, each designed for a specific role or function in a film.
This means that there is no mass production, no
standardised designs, no interchangeable parts. Each
creature is, by and large, the product of craft engineering,
with the skill of the animatronics engineers being employed
to give the creature all the features which the designer
wants. At the Creature Workshop, animatronics is a true

This technique allows the director and producers to more
efficiently and economically schedule actors. Having actors
hang around waiting for other actors to become available can be
very expensive. The use of CGl in Radioland Murders also allowed
them to create many sets digitally and thus dispense with traditional
set builders, again cutting costs. Costly location shots were reduced
in number, and further cost savings made by digitally multiplying
extras. The result was a film produced on what was, in comparison
with other films, a very meagre budget of $10million.

In fact, George Lucas’s company Industrial Light and Magic
is going even further. Aiready they have demonstrated the
capability to create digital actors who look as real as real actors.
But the acting profession need not worry just yet since, as
Lucas admits, creating such digital actors is a very expensive
process. A few hundred thousand dollars per second, and even
the most highly paid actor is cheaper than that!

But this development does point to the fact that the creative
process is shifting from being in front of the camera to being
behind the camera. Once again, quoting George Lucas: “Actors
will never be obsolete, but in time those skills once used by a
performer in front of the camera will instead be used by people
behind the scenes and they will be called animators not actors”.

If this prediction is even remotely true then it looks as if
technology has taken over in yet another area of human
endeavour. For those in the acting profession, this may be bad
news, but for the average viewer it should herald the beginning
of an exciting era where any visual experience is possible - an
era where fims as we know them are merging with computer
technology to become interactive multimedia entertainment.

i Jim Henson inc.

fusion of art and technology.

Although all the mechanical and electronic systems used in
an animatronic creature are closely allied with systems used
in robots and other automated systems, an animatronic
creature is not a robot but a highly sophisticated puppet
whose movements are controlled in real time by one or more
highly skilled puppeteers. A puppeteer can provide a subtle
artistry to the movements of an animatronic creature which
would be totally absent in a system with computer controlled
movement. It is this artistry of movement which can give
these creatures a personality of their own.

it was the late Jim Henson, creator of the Muppets, who
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converted the static repetitive Disney concept of
animatronics into a technique for the live, real time control of
creatures in a way that will create lifelike performances.

»Indeed, Henson’s dream was to create a puppet which

moved in such a realistic way that the viewer will think that it
is alive. A goal which means being able to control not just
limb movement but also facial expressions, speech and
muscle movements - all the little movements which make the
difference between a rather stiff conventional puppet and a
living creature.

The major problem with using puppets in films is that one has
to keep the operator, or operators, out of shot, a factor which
made it impossible to do some types of shot. It was an
example of this type of problem which led Henson into
animnatronics. He wanted to shoot a sequence with Kermit
up a tree and, to do this, he created two identical versions of

‘Kermit, the one which was to be in the shot had serve motors

doing the movement, whilst the other was moved by the
puppeteer and had potentiometers in all the joints
corresponding to those with servo motors in the first version.
The result of this development was a master slave system,
with the animatronic slave exactly copying the movements
given to it by the puppeteer’'s movement of the master. It was
a technique which eliminated the need for control wires and
rods, as well as the need to have the puppeteer close to the
puppet. Now they could be at some distance from the set
and, for the first time in the history of puppetry, be able to
look at the puppet in the way that the audience would see it.
These techniques were used to produce Dark Crystal which
had no human actors, but was an ‘in camera’, real time movie
that relied almost exclusively upon animatronics.

Severing the direct link between the puppeteer was one step
towards Henson's dream of a having a truly realistic puppet
since it also made it easier to control a larger number of
different movements by using more than one puppeteer for a
single creature. Thus, to mimic the facial movements during
speech requires control of 15 different ‘facial muscles’ and
therefore 15 different, but simultaneous, movements from the
puppeteers.

It was virtually impossible to have half a dozen puppeteers
controlling a single puppet and yet still retain any artistry of
movement and therefore the inherent personality of a
creature under direct human control. The solution was to use
computer and control technology to create a control system
that would allow a very complex animatronic puppet to be
operated by a single individual.

Since they wanted lifelike performances, it was felt that use
of off-the-shelf industrial control equipment would result in
puppets that moved like industrial control systems. Fine if
one is creating a film robot, but no good for a Kermit. Indeed,
Dave Housman believes that it is best in this type of
application to start from scratch and not be limited by any
restrictions imposed through taking on other engineering
cultures. The one major exception is their extensive use of
standard radio control servo motors, chosen because they
are cheap, reliable and readily available in any part of the
world.

In conjunction with MicroRobotics of Cambridge they
developed a control system based around a single board
microcontroller with a special joystick type controller.
Although Housman now says that the system was seriously
underpowered, it was used to great effect in the Story Teller
series to bring the Story Teller Dog to life. To allow the
puppeteer to control the dog's movements, the new control’

system was used with the right hand controlling lip and jaw
movement whilst the left hand controlled the dog's eyeline
facial movements and expressions.

The next big test for the Henson compuiterised control
system was the film Teenage Mutant Ninja Turtles. In this film,
an actor was enclosed in a latex suit and performed all the
arm, leg and head movements. However, to retain the
cartoon look of the turtles, the eyes were large and wide
apart which meant that it was impossible to use a mask with
the actor’s eyes. The solution was to use animatronics to
animate the eyes and facial expressions in a special head and
shoulders unit for close up shots.

The Turtle head unit would normally have required six people
to operate the facial and eye movements, or 24 puppeteers in
total for scenes involving the four turtles. This would have
been far too complex. As it was, the systeim was designed
using complex servo and cable systems built into the head
part of the turtle suit. These servos were then remotely
controlled by a small number of puppeteers inputting voice
with full lip syne and appropriate full facial movements.

To enable the puppeteers to control certain movements with
the tips of their fingers, special gloves were developed. These
were particularly important in controlling lip movements
where the movement may be as brief as one frame, in other
words 1/24th of a second. Such movements also involved
considerable problems in servo design since there was
restricted space and a need to move a significant load
proportionally.

" This early work has led to a m'a'mber of very sophisticated

animatronic techniques being developed at the Creature
Workshop. One system involves capturing 48 channels of
analogue data using a commercial hardware system from
Letchworth-based Adept Scientific and running on a 486PC.
This was connected to a Silicon Graphix Onyx reality engine
and allowed the puppet to be created by the computer in a
computer generated environment, but running in real time.
The hand control system has been further developed and has
allowed animatronic creatures to be created which have
between 60 and 70 different movements (each with its own
servo system). A standard puppet control system is now in
use that is based around a specially designed computer
system with in-built LCD display and two-handed controls. All
the software for this board is written in C.
Other processors, typically the H8, and PIC microcontrollers
are embedded into the control system of the actual
animatronic creature and perform some of the movement co-
ordination tasks. Most of the other hardware embedded into
the creature consists of servo control systems. With the
technology which they are now using, Dave Housman and his
team at Creature Workshop are getting close to developing
animatronic creatures that almost live up to Jim Henson's
dream of a puppet which moves so naturally that a viewer
would be excused for thinking
that it was alive.
As | left them, the little pink pig
sitting amongst an assortment
of other creatures in the
workshop turned its
head to look at me,
wiggled its ears
and wrinkled its
nose, as if to
say “but |
am alive’.

I Space Productions
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Surplus always
wanted for cash!

ORIGINAL SURPLUS

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

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

SPECIAL BUY

AT 286

40Mb HD + 3Mb Ram

LAMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
n the USA ta an industrial specification, the syslem was
for total refisbility. The compact case houses the mother-
. PS5l and EGA video card with sinale 5%" 1.2 Mb floppy disk
4 integral 40Mb hard disk drive to the front. Real time clack
tery backup is provided as standard. Supplied in gMnnd usad
complets with enhanced keyboard, 640k + 2Mb RAM,
01 and 80 DAY Fuli Guarantee. Ready to Run |

PC SCOOP

COMPLETE
COLOUR SYSTEM

ONLY £99.00

A massive bulk purchase enables us to bring you a COMPLETE
ready to run colour PC SJBtEITI al an unheard of prica!
The Display Electronics PC39 system comprises of fully com-
patible and expandable XT PC with 256k of RAM, 5%" 360k flop-
py disk drive, 12" CGA colour monitor, standard B4 key key-
board, MS DOS and all connecting cables - just plug in and go
I Ideal students, schools or anybody wishing to learm the world of
PC's on an ultra fow budgel. Don't miss this opportunity.

sS4
Trder as HIGRADE 286 Fully guaranteed for 80 Days.
ONLY £148.00 Grder as pesacoL  £99.00 (€)
Optional Fitted extras: VGA graphics card £29.00 | [Optional Fitted extras: 640k RAM £29.00
o floppy disk drive (instead of 1.2 Mb) £32.95 | |2nd floppy drive, specify 5%" 360k or 3%" 720k £29.85

4

nernel (thick, thin or twisted) network card £49.00

FLOPPY DISK DRIVES 3.5"- 8"
5.25" from £22.95 - 3.5" from £24.95

v purchases of standard 5.25" and 3.5" drives enables us 1o
prime product at industry beating low prices! All units (unless
are BRAND NEW or removed from often brand new aquip-
are fully tested, aligned and shipped to you with a 90 day
and operate from standard voltages and are of standard
All are IBM-PC compatible (if 3,5" supporied on your PC).

Panasanic JU3G3/4 720K or egquivalent £24.95(B)

* Mitsubishi MF355C-L 1.4 Meg. Laptops only * £36.95(B)

* Mitsublshi MF355C-D. 1.4 Meg. Non lsptop £29.95(B)

Teac FD-55GFR 1.2 Meg £29.95(B)

SRAND NEW Mitsubishi MF5018 380K £22.95(B)
=zble included in price.

gart 800/801 A" 55 refurbished & lested £195.00(E)

wgart 851 8" doubie sided refurbished & tested £250.00(E)

ubishi M2894-63 8" double sided NEW £275.00(E)

W ssubishi M2896-63-02U 8" DS slimline NEW £285.00(E)

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

ARD DISK DRIVES

ne purchase scoop! Brand new NEC D2246 8" 85 Mbyts
=k storagel Full industry standard SMD interface. Uttra
o data transfer and access time, replaces Fujitsu %quwals-nr

End of i

complete with manual. Only 299.00(E)

FUJI FK-308-26 20mb MFM IIF RFE £59.95(C
CONNER CP3024 20 mb IDE I/F (or equiy JRFE £69.95(C!

= CONNER CP3044 40mb IDE IF (or equiv.jRFE £89.00(C)

= AODIME RO3057S 45mb SCSI I/F (Mac & Acorn)  E99.00IC

* MINISCRIBE 3425 20mb MFM |/F {or equiv.) RFE £48.85(C

s SEAGATE ST-238R 30 mb ALL /F Refurb £69.85(C
25" CDC 94205-51 40mb HH MFM I/F RFE tested £68.95(C
FUJITSU M2322K 160Mb SMD |/F RFE tested £195.00{E

=0 diss cantrollers for MFM | IDE, SCSI, ALL ete. from £16.95

THE AMAZING TELEBOX

Converts your colour monitor into a QUALITY COLOUR Tv!
TV SOUND

IR

BOX consisis of an attractive fi
ning all electronics ready to plu g-host of widao
de by makars such as MICROVITEC, ATARI, SAN
COMMODORE, PHILIPS, TATUNG, AMSTRAD =
video output will aiso plug d
s, allowing receptian of TV channeis
sion receivers® (TELEBOX M
panel allow reception of 8 full
sion channels. TELEBOX MB ; y 2
==yencies VHF and UHF including the HYPERBAND as
4 by most cable TV operators. A composite video output is
4 on the rear pangl for direct connection 1o mest makes of
a0 daskiop video systems. For complete compatibilty - even
without sound - an |ntegral 4 watt audio amplifier and
= | Hi Fi audio output are provided as standard
BOX ST for composits video inpul 1y
BOX STL as ST but with integral sp
20X MB Multiband VHF-UHF-Cable- H
= s PAL versions statg 5.5 or 8mhz so
tion Telebox MB =

< 0

<uBISHI MMF-D6D12DL 60 x 25 mm 12v DC  £4.95 10/ £42

MITSUBISHI MMF-09B12DH 92 x 25 mm 12v DC  £5.95 10/£53
2ANCAKE 12-3.5 92 x 18 mm 12v DC £7.95 10/ £69
=X-EQUIP 120 x 28mm AG fans - tasted spacify 110 or 240 v £6.95
SX-EQUIP 80 x 38mm AC fans - tasted specify 110 or240v  £5.95
O rack mount 14U % 19" fan t[a}r specify 110 or 240v £45.95 (g)
00 rack mnt 3U x 197 Blower 110/240v NEW €79.95

ans (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 available - send

Above prices for PC99 offer ONLY.

VIDEO MONITOR SPECIALS

Superb quality 14" FOREFRONT MTS-2600 SVGA Multisync -
. Multimada monitor 0.28" dof pitch with resalution of
% 1024 x 768. The multi mods inpit allows direct con-
= nection to 2 host of computers including IBM PC's in
CGA, EGA, V3A & SVGA modes, BBC, COM-
MODORE (mcluding Amiga 1200}, ARCHIMEDES
ete. The H version will aisa function with the ATARI in
: all modes inc HI RES monochrome. Complate with
text' switching for WP use.{possible minor screen bums) Sﬁ'lcs down 1o
15 kHz, Supplied in EXCELLENT littls used condition with full 80 day
guarantee.

Order as MTS-9600/ H for ATARI £149.00 (E)
All modes as above Order as MTS-9600/ S £129.00 (E)
ELECTROHOME ECM-12115BU 12" VGA multisync monitor with
resolution 640 x 480. Multi input selection; 9pin CGA/ EGA ; 15 pin
VGA or 5 BNC connectors cni. Compatible with PCs,
Amiga, Atar and others In good usad condition (possible minor
screan burns)90 day guarantes. .. 0 (E)
KME 10" high oeti eotour menitors. Nice tight 0,28" dot pitch
for superb clarity and modem styling. Operates from
any 15.625 khz sync RGB video source, with AGI
analog and ne such as_ Atari
Commodars A i
Measures on
Good used con . 80 day guarantse.
KME 10" as above for PC EGA standard £145.00 (E)

NEC CGA 12" ¢ r [BM-PC compatible. High quel-.;
pme y 1ested with a 90 day guaran-
tane ribbed grey plastic cas
13"W x 12"H. The front cosmeti
maoved for contractual reasons,

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

made UK manufactura, PIL all solid state eolour monitors,
composite video & optional sound inputs. Attractive
Perfect for Schools, Shops, Disco, Clubs, ete.ln
ELLENT little used condition with full 90 day guarantee.

E
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 / list
Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -Gv 1.5a, +12v 4a (8a peak), -12v 1.5a, +24v
43 (Ba peak). All outputs fully reguiated with over voltage protection
an the +5v output. AC input selectable for 110/240 vac. Dims13" x
5" x 25" Fully guaranteed RFE. £85.00(8)
Power One SPL130. 130 watls, Selactable for 12v (4A) or 24 v
(2A). Bv @ 20A. & 12v @ 1.5A. Switch mode New. £58.85(B)
Astec AC-B151 40 watls. Swilch mode. +5v @ 2.5a. +12v @ 2a.
12v @ 0.1a. B-1/4" x 4" x 1-3/4" RFE tested £22.85(8)
Lambada LYS-PV-12 200 watl 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,+12v @ 6a.27 x 12.5 x 6.5cms.New. £49.95(C)
Boshert 13090.Switch mode.Ideal for drives & system. +5v@ 8a,
+12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a, 229.95{8
Farnell GE/4DA. Switch mode. 5v @ 40a.Encased £85.00{C
£1975

SPECIAL INTEREST
£1950

INTEL SBC 486/133SE Multibus 486 system, BMb Ram

Zeta 3220-05 AO 4 pen HPGL RS232 fast drum plotter

3M VDA - Video Distribution Amps.1 in 32 out £375
Trio 0-18 vdc bench PSU, 30 amps. New £470
Fujitsu M3041 600 LPM band printer £1950
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3750
Andrews LARGE 3,1 m Satellite Dish + mount (For Voyager!) £950
RED TOP IR Heat seeking missile (not armed !} POA
Tektronix 1L30 Spectrum analyser plug in . £330
Thurlby LA 160B logic analyser £375
GEC 1.5kw 115v 680hz power source £950
Brush 2Kw 400 Hz 3 phase frequency converter £850
Anton Pillar 75 kW 400 Hz 3 phase frequency converter POA
Newton Derby 70 KW 400 Hz 3 phase frequency converter  POA
Nikon PL-2 Projection lens meteriscope £750
Sekonic SD 150H 18 charnel digital Hybrid chart recorder  £1995
HP 7580A A1 8 pen HPGL high speed drum plotter £1850
Kenwood DA-3501 CD tester, faser pickup simulaior £350
Computar MCA1613APC 16mm auto iris lenses ‘C' mount  £125
Seaward PAT 2000 dual voltage computerised PAT tester  £585

large
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VONDERLAND!

Surplus always
wanted for cash!
SPECIAL OFFER

Computer
: Controlled

. Laser Video
e ; H

One of the most amazing surplus DISk Player

deals that we ever been able to offer

youl The Philips VP410 LaserVision player, in as new condition,
unit features full computer control, Plays standard 12" LaserVislon
disks with startling visual and audio quality in two channel stereo
or mena. When contralled by a computer, it may also be used as a
vaersatile high quality storage / retrieval medium. It will play back
eithar LaserVision CAV (active play) or CLV (Long Play) discs
(which covers mast types of commarcially avallable video discs),
Some of the manx features of this incredible machine are:
RS-232 INTERFACE RGB / COMPOSITE VIDEO OUTPUT

PAL / RGB DECODER

FAST RANDOM ACCESS

SPECIAL PURCHRSE oy £399.00

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!

Top quality 12° rack cabinets made in UK by
Optima Enclosuras Ltd. Units feature
designar, smoked acrylic iockable front door,
tull height lockabie half louverad back door
and removable side panels. Fully adjustable
internal fixing sfruts, ready punched for any
configuration of equipment mounting plus
ready mountad integral 12 way 13 amp sockst
switchad 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 1o stand singly or in bays
Overall 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)

OPT 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.

TOUCH SCREEN SYSTEM

The ultimate in 'Touch Screen Technology' made by the experts -
MicroTouch - bul soid at a price below cost !! System consists of
a flat translucent Slass laminated pansl measuring 29.5 x 23.5 ocm
connacted to a PCB with on board sophisticated electronics, From
the board comes a standard serial RS232 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 s
given at an incredible matrix resolution of 1024 x 1024 positions
over-the screen size Il So, no position, however small fails defec-
tion. A host of available translation software enables direct con-
nection to & PC for a rrgriad of applications including: contral pan-
als, pointing devices, POS systems, controllers for the disabled or
computer un-trained etc ete Imagine using your finger in ‘Windows®
instead of a mouse !! (a driver is indeed available |} The applica-
tions for this amazing product are only limited by your imagina-
!S.‘orlnl’ Sul:g:ll:i:ad asa ::t)l'm:rle'c;.-the1 system including Controller, Power
L al ata at an incredible prica of only:
o b Py Gussuntesa & 145.00 ()

BNC+SCART INTERFACE
IR+WIRED REMOTE CONTROL

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 Extanded (286 processor
and above) memory. Full data and driver disk supplied. In good
used condition fully tested and guaranteed
Windows compatible. Order as: ABOVE CARD  £59.95(a1)
Half length 8 bit memory upgrade cards for PC AT XT expands
memory either 256k or 512k in 64k sleps. 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 £38.95 (A1)

1MB x 9 SIMM S chip 120ns only £19.50 (A1)
1MB x 9 SIMM 3 chip 80 ns only : (A1)
1MB x 9 SIMM 8 chip 80 ns only {A1)
4 MB 70ns 72 pin simm module ...........only £89.00 (A1)

SPECIAL INTEL 486-DX33 CPU few only £79.99 (A1)

NO BREAK UNINTERRUPTIBLE PSU'S

Brand new and boxed 230 valis 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. Complate with full manual £575.00m

EMERSON ACCUCARD UPS, brand new 8 Bit hall length PC
compatible card for all IBM XT/AT compatibles. Card provides DC
power to all internal system components jn the evenl of powsr sup-
ply failure The Accusaver software provided uses only Bk of base
RAM and automatically copies all system, expanded and videa
memory to the hard disk in the avent of loss of powar. When power
is returned the machine Is returned to the exact status when the
power failed !! The unit features full self diagnostics on boot and is
supplied brand new, with full, easgittira; instructions and manual,

Normally £189.00 Now! £69.000r 2 for £120 &

SAE - PACKED with bargains!

\ price

ESTABLISHED

25 YEARS Standard

[LONDON SHOP [l |ALL MAIL & OFFICES

Nr.Thornton Heath &
Selhurst Park SR Rail Stations

(B)=£5.50, (C)=E8.80, (D}=E12.00, (E)=E

LR R . [ ] o0 . e

Poas E 5".5 3".: Opgn Mon - Sat 9:00 - 5:30 Open Mon-Fri 9.00-5:30 i

= & e

S : % % South Norwood Dept ETI. 32 Biggin Way i
ssss & sesse o ° . On 68A Bus Route Upper Norwood ’

LONDON SE19 3XF

Lniversiies and Local Authoriies - minimum account order £50, Cheques over £100 are subject 1o 10 working days
15,00, (F=E18.00, (G)=CALL. Allow approx 6 days for shipping - faster
Conditians of Sale and unless stated guaranteed for 90 days. Al ?ﬂramees o a ratum to base bass. All rights raserved 1o change
notice. Ordars subject 1o stock. Discounts for volume: Top CASH prices paid fo

DISTEL © The Original
FREE On line Database

0181 679 1888

All prices for LIK Mainland LIK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders

ALL ® ENQUIRIES

0181679 4414

FAX 0181 679 1927

1000's of items
V22, V22 BIS

accepted from Gaovemmert, \
dearance. Camage charges (A)=£2.00, (A1)=£4.00,
CALL Seotiand surcharge CALL All goods suppiied to our
pricas | spacfications without prior
r surplus goods. All tradamarks ete acknowlecged. € Display Eledtronics 1995. E& O E. /1




Cover disk

his month’s free ET! cover disk contains two
different collections of software that will run on a
standard PC. The first collection is an assembler
and simulator for the Arizona Microsystem’s PIC
microcontroller the subject of a new ETI series
starting next month; the second is a collection of programmes
written for the Parallax Stamp which will be featured in a series
of ETI projects starting this month,

The PIC collection

The Arizona Microsystem's PIC microcontroller is enjoying
enormous popularity amaongst both electronic system designers
and manufacturers. This family of microcontrollers are based on
a fast RISC processor and offer a very low-cost single chip
solution to a wide range of problems which would otherwise
require either extensive circuitry or a much more expensive
MiCroprocessor.

For amateurs, students, and engineers on tight budgets, the
PIC is ideal. It is easy to programme, with both OTP and
EPROM versions available, the development hardware is cheap
(under £100) and the development software will run on any PC.
For these reasons, amongst others, ETI will be featuring an
increasing number of projects which are based around the PIC
family of microcontrollers.

In the February 1995 issue, we published an introduction to
PIC programming, and in the next issue we will start a practical
look at using the PIC. This introduction will also look at some of
the low-cost hardware which is currently available and, to make
it easier to use this hardware, we are giving readers of ETI the
basic PIC software development tools, an assembler and a
simulator, on this month’s cover disk.

The assembler
The Microchip PIC assembler is MPASM Version 1.02.05. This
program will assemble source code written for the PIC into
object files which may then be used for simulation, or directly in
one of the PIC programmers to program a PIC. It is a Universal
Assembler and supports the PIC16C5X, PICT8CXX and
PIC17CXX families; it is also backward compatible with existing
MPALC and ASM17 code.

MPASM is very easy to use. Source code should be written
as an ASClI file and then assembled using the following
command line:

mpasm <file>[.asm]

MPASM assembles with INHX8M as the default hex output, and
generates a listing file and error file.

MPASM currently runs in DOS real mode and is more sensitive
to available DOS memory. This is because of dynamic memory
allocation from the heap. If you have problems related to “out of
memory” or I/O errors, try freeing up some DOS memory. 530k
seems to give good results even for very large programs. Less
will be satisfactory for small programs.

A DOS protected mode (DPMI) version of MPASM is also
included. To use this assembler, you must have the files
RTM.EXE and DPMI 6BI.OVL (distributed with this release)
available in your path or in the current directory. To invoke this
assembler, use the command:

mpasm_dp <file>[.asm]
For further information see the READ.1ST file on the disk and
look at the example files. For details on programming the PIC,
consult one of the books on the subject.

The simulator

The Microchip PIC simulator is MPSIM Version 4.20.04. MPSIM
is a discrete-event simulator designed to aid you in debugging
your software applications for Microchip Technology's
PIC16C5X and PIC 16CXX microcontrollers.

This program is very useful for testing PIC code in advance,.
as it allows the user to set up expected inputs and to test the
program responses. It allows break points and single stepping
and emulates most of the features of the PIC series including
interrupts, the RTCC and watchdog timer,

The program is provided complete with a 25,000 word
manual on the disk. This manual can be printed out using Word
or any other common wordprocessor, but remember it is a long
document and printing will take a very long time and a lot of
paper. The manual includes many examples of how to use this
PIC simulator program.

Updates

Updates for the assembler and simulator are available for
download free of charge from the Microchip bulletin board. This
gives the opportunity to try sample programs and to test them.
To use the bulletin board :

1) Set your communications package and modem to 8 bit, No
parity and one stop bit; note that this is not the same as
Compuserve.

2) Dial the nearest direct Compuserve access number {you do
not need a compuserve account to accass the board). The
London access number is 0171-490-8881 .

3) Type <RETURN>, ignore any garbled message which may appear.
4) Type <RETURN> again and “Host Name:" wil appear.

5) Type "MCHIPBBS<RETURN>" and the Microchip BBS
connection will be made.

B) You will need to register and check out the special areas
devoted to PIC programming. Registration is free.

System requirements

MPASM and MPSIM require an IBM PC or compatible running
DOS version 3.0 or later. The PC needs a 3.5 inch floppy disk
drive and at least 640K main memory. We raecommend a hard
disk with at least 5 MB of available space.

Installation
In order to get all the programs onto this disk, it has been
necessary to compress some files into self-extracting archives.
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The programs are:
ASM10205.ZIP - PIC microcontroller assembler
SIMA2004.ZTP - PIC microcontroller simulator

To unzip these to a hard drive we suggest the following:

Create two directories on the hard drive to hold the files
e.g. MD PICASM
oY MD PICSIM

Change to the directory created
e.g. CD PICASM
or CD PICSIM

Place this disk in your floppy drive
Type the name of the self-extractor, including the path to the

floppy drive
ek ge A:\PIC\ASM10205.EXE
or  A:\PIC\SIMA2004.EXE

The files will now be extracted to the current directory

Basic Stamp

application program collection

The files shown below are the source code for the first nine
BASIC Stamp projects. They will be published over the coming
months in ETI. To use the programmes you will need a Parallax
Stamp computer, downloading cable to connect to a PC, and
the Parallax editor software; all of these items are provided in
the Stamp Development kit. For further details contact the UK

distributor - Milford Instruments on 0977 683665.
TERMINAL.BAS APP. #1, LCD USER-INTERrACE
TERMINAL
AD_CONV.BAS APP. #2, INTERFACING 2N 2D

CONVERTER

KEYPAD.BAS APP. #3, HARDWARE SOLUTION FOR
KEYPADS _

SERVO.BAS APP. #4, CONTROLLING AND TESTING
SERVOS

CAP.BAS APP. #5, PRACTICAL PULSE
MEASUREMENTS

DUTY.BAS APP. #5+
TACH.BAS APP. #5+
VCO.BAS APP. #5+
STEP.BAS APP. #6, SERIAL STEPPER CONTROLLER

THERM. BAS APP. #7,
THERMISTOR
GAUSFIT.EXE APP. #7+
MORSE.BAS APP. #8
CODE

DICE.BAS APP. #9 CONSTRUCTING A DICE GAME

SENSING TEMPERATURE W/ A

SENDING MESSAGES IN MORSE

Terminal.bas is the code for this month’s project.
Code provided by Parallax Inc Milford Instruments.

Special offer for ETI readers

Bluebird Electronics are offering their book and
accompanying disk - A beginners Guide to the
Microchip PIC - to readers at a special discounted
price of just £17 inclusive of P&P (normal price £19.85
plus P&P). Copies can be ordered direct from Bluebird
Electronics, Clayshore House, 150 High Street, Worton,
Devizes, Wilts. SN10 5SE.

X:Disk label
Develop your own PIC microcontroller applications
using the Microchip PIC Development system

Free with April 1995 ETI

A full featured assembler and simulator which will run
on any PC AT or compatible

Plus a collection of application programs for the
Parallax Stamp series of projects in ETI

SR

Ranger 7 / £100

Range'r 2 ___/ '£599

Ranger? 3 / £3500

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)
Power, memory

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).

and signal

Rip-up

autorouter,

and retry
autorouter.

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.

Split power planes.
Optional on line DCR.
100% rip-up and retry,
push and shove
autorouter.

8/9 and 24 pin dot-matrix printers.
A OIVI(OIIEH |\ ) /Laser Jet, Canon Blet, Posteript (R3 only)
. / 3l HP-GL, Houston Instruments plotters.
- i Gerber photoplotters.
NC Drill Excellon, Sieb and Meyer.
AutoCAD DXF.

Seetrax CAE / Hinton Daubnay House / Broadway Lane / Lovedean / Hampshire / PO8 0SG.
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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A minl FM transmitter, very high galn preamp,
supplied complete with FET electret microphone.
Designed to cover 83108 Mhz but it Is easy to
change it to cover 63-130Mhz. Works with a com-
mon 9v (PP3) battery. 0.2W RF. £8.22 Kit no 1001.

Electronic siren kit with an impressive 5 watt
power output. Ideal for car/blke alarms etc. 6-
12vdc, max current 14, tone frequency 1.2khz.
£7.05 Kit no 1003.

3-30v Power supply, variable, stahilize power
supply for laboratory use. Shortcircult protected,

itable for professional or plicati
24v JA (ransformer is also needed to complete the
kit. £16.45 Kit 1007.

Powerful 1 watt FM transmitter supplied com-

plete with plezoelectric microphone. 8-30vdc. At

25-30v you will get pearly 2 watts!. £14.10 Kit no
il |

%
FM/AM Sm?:i-. well not quite you have to turn
the knob yourself but you will hear things on this
radlo (even TV) that you would not hear on an
ordinary radlo!. Recetver covers50-160Mhz both
AM and FM. Built in 5 watt amplifier. £17.62 Kit
no 1013.

Mosquito repelier, modern way to keep midges at
bay! Runs for about a month on a 1.5v battery.
£8.22 Kit no 1015,

'
s i,
3 channel wireless sound to light system, malns
operated, separate sensitivity adJustmentfor each
channel, 1,200 watt power handling. Microphone
Included. £16.45 Kit no 1014.

.) o . o "
Motorbike/cycle trembler alarm, adjustable sen-
sitivity, preset alarm time, auto reset. Could be
connected fo bikes horn etc. £14.10 Kit no 1011

0-5 minute timer, adjustable from 0 to 5 mins, will
switch up to 2A mains Perfect for alarms, photo-
graphiclaboratorlesetc. 12vdc. £8.22 Klt no 1020.

4 watt FM transmltter, small but powerful trans-
mitter, 3 RF stages mlc..ophone and an audio
preamp Include In kit. £23.50 Kit no 1028.

25 watt FM transmitter 4 RF stages, preamp
required (our kit 1068 s suitable). Due to the

lexity of the tr ItIs supplied n bullt
up form only..ﬂ?..ﬂ' KH no 1031.

Strobelight, adjustable frequency from 1- to 60 Hz
(a2t faster than conventional strobes) mains op-
erated. £18.80 Kit no 1037.

Ultrasonic radar ideal as a movement detector
with arange of about 10 metres, automateyour cat
flap! 12v operation so Ideal for cars, caravans efc.
£16.45 Kit 1049.

B =
- e

Liquid level detector useful for detecting fluld
levelsintanks, fishponds bathsor asarain or leak
alarm. Will switch 2A mains £5.87 Kit no 1081.

ol
Comblnation lock 9 key, easily programmable,
will switch 2A malns. Complete with keypad, 9v
operation. £11.75 Kit 1114,

Phone bug detector, this device will warn you if
somebody is eavesdropping on your phone line.
£7.05 Kit no 1130.

Robot volce, Interesting circuit that distorts your
volce! adjustable, answer the phone with a differ-
ent volce! 12vdc £10.57 Kit no 1131.

Ay

Telephone bug, small bug powered by the tel-
ephone line, starts transmiliting as soon as the
handset is wmi un! ti«; Kit Il‘In 1135, "

|
3

Tunction generator, produces snusoidal, saw tooth
and square waves adjustable from 20hz-20khz,
separate level controls for each shape. WIll pro-
duce all 3 together. 24vac £17.62 Kit no 1008.

o

3 Channe) lght chaser, 800 wails per channel,
speed and directlon controls supplied with 12 leds
and malnsfriacs, soyou can use malns light bulbs
if you want, 9-15vdc £19.97 Kit no 1026.

| §

12vfourescent, A useful kit that will enable youto
light 4' lourescent tubes from your car battery!
(you will also need a v 2A transformer, not sup-
plied) £5.40 Kit no 1069,

VOX switch, sound activated switch {dealfor turn-
ing tape recorders on and off when sounds are
heard Makes the tape last a lot longer! adjustable
sensitivity, built In delay. £9.40 Kit 1073,

Incar soundtolight, Put some atmospherein your
car with this minl 3 channel sound to light. Each
channel has 6 led's £11.75 Kit no 1086,

|

7 watt HI FI power amplifier useful, powerful,
Ideal for Intercomms, audio systems, car use etc.
12-18vdc 500mA. £8.22 Kit No 1025,

Phone call relay, useful device that operatesarelay
when ever the 'phone rings could be used to
operate more bells or signalling lights etc. Will
switch mains at 2A. £11.75 Kit no 1122,

F - .
Lead acld charger, two automatic charging rates,
visual Indication of battery state, ideal for alarm
systems, emergency lighting etc. 100mA 12vdc.
£14.10 Kit no 1095.

O 41?1
Car alarm system, works on voltage drop and/or
vibration, entry and exit delays plus adjustable
alarm duration. Good for cars caravansetc. £14.10
Kit no 1019.

Portable alarm system, basedona mercury switch,
The alarm continues to sound until the unit is
disabled by the owner. Buzzer Included. £12.92
Kit no 1150,

Preamp mixer, 3 input mono mixer, separate bass
and treble controls plus independent level con-
irols. i8vdg input sens 150mv, 1 . £17.62
Kit no 1052. I i

Mini metal det » Suitable for locating pipesin
walls etc, range 15-20 cm, complete with case. dv
operation, £9.40 Kit no 1022.

800 watt single channel sound to light kit, malns
operated, add rhythm to your party for only £9.40
Kit no 1006.

Sound effects generator, produce soundsranging
from bird chips fo sirens, complete with speaker,
2dd sound effects to your projects for just £10.57
KIf no 1045,

\ =
Gultar preamp with fope controls smiall enough to
fit Inside any guitar, based on T1.052 IC, 9-12vdc,
S0mA. £9.40 Kit no 1091,

15 watt FM transmitter, 4 stage high power,
preamp required. 12-18vde. Can use efther ground
plane, open dipole, or Yagl. Supplied in built form
only at £81.07 Kit 1021. '

Telephone amplifier, Very sensitive amplifier
Which uses a‘phone pickaup coll (supplied) will fet
you follow a conversation without holding the
phone. £12.92 Kit no 1059,

TOP 10 BEST SELLING KITS CORNER

L. Var Speed contr v motorsup
10 IDA! (You may need a heatsink for J0A) £19.97.
Z.Composlievideo KIL converts composite sgnaly
Into separate Hsync, Vsyne and video £9.40,

3. Gelger counter kif, conlains everything you
need to bulld a working counter £22.32.

4. Solar energy kit, contains a solar panel, mofor,
buzzer and cable for experiments £5.57,

3. Electronlc accupunciure kit, may help with
migrane, poor circulation, backache ete. £8.22.
T%g_;g apparatus kIt, produces a weak
adjustable high tension of 80-300v from a 9v bat-
tery, Ideal for catching wormis ete! £9.40.

- Adapter bug It cont everything you nee
to build a professional bug built inside a standard
13A mains adapter! the bug Is malns powered so
It operates all the time the adapter Is plugged in.
Price is £16.45 for the complete kit Including
ad?rer. Hand tools and glue required.

8, Nicad charger kit automatic charger for cells
from 1.2vto 15v, 7 settings S0600mA. transformer
required 18-20v 600mA. £9.40.

. Inverter pr ce acfromalZvdc
supply, two versions are avallable a 15w one at
£14.10, and an 80w version at £23.50,

XPRI

IOMPO

how to orde
Remember to add £1.50 p&p.
By phone with a credit card.
By post with either a cheque,
postal order or credit card details.
By fax with credit card details.
EXPRESS COMPONENTS, PO
BOX 517 HOVE SUSSEX BN3
5QZ. DEPTETI

TEL 01273 771156

FAX 01273 206875
Overseas ordersblease add £3.50

post and packing.




Robots are fun to build and fun to
play with. In this issue of ETI, Dr
Pei An shows how to build a mobile
PC controlled robot that could
become the basis of bigger things

Hh

hen we talk about robots. many people will think
of those machines in the science fiction fims.
They have a man-like shape. they behave like a
human being and speak understandable

languages (some of them speak quite well, actually).

They are made of steel. plastic and other hi-tech materials and
they are controlled by some futuristic and mysterious ‘brain’.
The term robot, in a broader sense, refers to a mechanical
device that is capable of performing human tasks. Nowadays,
robots are not only used in the film industry, they are used in a
wide range of different areas. In manufacture industries, robots
are used to perform repeated and tedious jobs. They work with
high accuracy and without complaints. in exploration, robots
are sent to hazardous areas. to deep sea or even other planets
to perform the jobs which
humans would otherwise have to

unknown language, simply meaning ‘Please master, let me have
a rest’. The walking robot is controlled by your PC or laptop
computer via the Centronic port (printer port). Moreover, the
robot is made by you!

The units

The mobile robot consists of two units. The first one is the
interface & control unit and the other one is the robot itself. The
former is plugged directly to the Centronic port of the computer;
it manages the interfacing between the computer and the robot
and controls the movements, the sounds and lights of the
robot. The latter is the robot on wheels which moves about on
the floors. The robot has two drive wheels which are
independently controlled by two motors. Lights and sounder are

do. Robots are also employed in
hospitals to perform complicated
surgeries under the control of
medical experts who may be

TRANSMISSION CABLES

INTERFACE

thousands miles away from

AND
CONTROL BOX

the hospital.
In this article, | would like to

CONNECTED TO THE
CENTRONIC PORT

CIRCUIT BOARD
ON THE ROBOT

S .
take the opportunity to introduce /
a robot which does no work, but
‘walks’ on the floor of your
home. The robot ‘walks’ on three
wheels and can move forward
and backward and turn right and
‘eft. It flashes lights to tell you

#here he is and murmurs some

PC OR LAPTOP COMPUTERS

 SUPPLY

12V POWER 'WALKING ROBOT'

Fig.1. Mobile robot under control of PC
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installed on the board to give simple light and sound effects.
The robot and the interface & control unit is connected by a
transmission cable. The complete walking robot system is
illustrated in Figure 1.

The works

The circuit diagram of the interface & control unit is given in
Figure 2, together with the circuit of the robot comprising
motors, lights and sounders. The unit is connected to the PC's
Centronic port via five wires, four data lines and one ground.

Each of the four lines has a dedicated function. The first line
(P1: POWER ON/OFF) controls the ON or OFF of the power
supply to the motors. A logic 1 on the line will supply the power
to the motors. A logic O will switch off the power. The second
(P2: MOTOR-1) and third (P3; MOTOR-2) lines control the
directions of the motors. A logic 1 on the lines will make the
motor to turn clockwise and a logic low will make the motor to
turn anti-clockwise. The two lines are therefore used for
controlling the movements of the robot. The fourth line (P4:
SOUNDER) controls the sounder on the robot. Refer to the
circuit diagram (Figure 2); these four lines are connected to Pin
2 through Pin 5 of the 25-pin D-type male connector which is
plugged into the Centronic port of the computer.

Those four data lines are fed into IC1 which is a device called
OPTO-ISOLATOR. The data lines are connected to the light
emitting diodes (LEDs) inside IC1. Resistors R1 through R4 are
resistors for limiting the electric current passing through these
LEDs. When a line is in logic low (note: a logic low corresponds
10 a voltage swing fram OV to 0.8V, It is often referred to as 07,
the LEDs will not be lit and subsequently the photo-transistor is
turned off. When the line is in logic high (i.e. a voltage swing

from 2V DC to 5V DC. It is often referred to as ‘1 '), the LED will

SK1 EXTERNAL a11 —‘
POWER SUPPLY (12Vdc) !
P&

1k P14 x OPTIONAL
o = — = o > LEDA
P? |—l—Tc1 P15 POWER ON
I 10u [ Ic2

Ji
L ks R8
¢+ R1-R4 100R — 47 - ljm?
[ =
EH— =
P4 + J2
EH—T— [ 5-PIN
DIN
P5 v CONNECTOR
EH——— po
——
P9
D2 Or‘/u-- o1 (-] [ 2
=f_ va o,
e} = [=
PC CONNECTOR

o

o

o

4

R T R - “g

= b P2, 3

| 5 <

Ly L 213 g
= 0—6 o

— =151 R7
. 1k 1k
PC SIDE
GROUND .
PIN FUNCTIONS: J
P1  POWER -
P2 M1 DIRECTION NOTE:
P3 M2 DIRECTION :g; ’?'-E%‘E
P4  SOUNDER
P5  PC GROUND 01,2  Cass R9 47R Qz
P6 412V
P7  GROUND
P8  MOTOR1, POSITIVE

Pg MOTOR1, NEGATIVE
P10 MOTOR2, POSITIVE R0
P11 MOTOR2, NEGATIVE 1k
P12 PIEZO SOUNDER
P13 GROUND

Fig.2. Circuit diagram of mobile robot
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25-PIN D-TYPE CONNECTOR
VIEWED FROM THE BACK

5-PIN DIN CONNECTOR

W~ o

gi o & ‘&&:; VIEWED FROM THE BACK
R

SK1 FcB

Fig.3. PCB component layout

be lit and turn on the corresponding photo-transistor. An opto-
isolator provides electric isolation between two sides and the
maximum isolation voltage is well over 4000V. Using such &
device in the present circuit ensures that in case of anyining
wrong on the robot side, your computer is always safe

Motor power on/off

Refer to the circuit diagram; the POWER ON/OFF line controls
the on/off switching of the first opto-transisior. VWnen e lneis
high, the emitter of the photo-transistor goes nign. Tne emmer
signal is fed to a transistor switch basec on Tne control
signal is fed to the base of the transisicr via & 7 r R5. The
12V DC power supply is connected 1¢ 10 Co

transistor and the controlled vcitage 's rom tne em ‘ter of the
transistor. When the base is in nign siais, 1ne ransistor is
turned on. It just behaves iike zn orainany switch which makes
the 12V DC power supply to aposar on 1he emitter. On the
other hand, if the base control signzl = in low state, the

transistor is turned off. The cont
the emitter of the transistor is fa¢ niz 2 vcliage regulator IC,
7805, which converts the 12V DC inic z siable 5V DC power
supply. This 5V power supply is then used for driving the two
motors which are connected in s. B8 Is a small resistor
connected in series with the motors for imiting the current
inrough the 7805 in case of short circuit In the transmission
cable or on the circuit board on the rotot.

ovser supply from

Directions of motors

Tne turning directions of the moter are controlled by a double-
r=rminal, double-pole (DTDP) relay. In the circuit, the second

nd third data lines from the Centronic port control the On/Off
witching of the second and third opto-transistors which, in
“_n. controls whether the relays are energized or not. When the
-=lay changes its status, the polarity of the power supply to the
Totor is changed over to reverse the turning direction of the
~otor. D1 and D2 are diodes which are connected in parallel to
=== colls of the relays to protect the opto-isolators, since when
7= relay is de-energized a reverse high voltage will be
s=nerated in the coils. A red LED and a green LED with a

Yo

reversed polarity are connected in parallel to the terminals of the
motor, showing the turning directions of the motor. For
example, when the motor turns clockwise, the red LED will be
lit: when the motors turns reversely, the green LED will be on.

Sounder

The scunder is controlled by the fourth data line from the
Centronic port. This circuit works in the same manner as the
POWER ON/OFF circuit. The status of the line controls the
On/Off of the second transistor TR2. A voltage oscillation is
therefore produced across resistor R10. The Pizero sounder on
the robot is connected in parallel with R10 and produces
sound. The data line has to change its status fast enough to
produce a continuous sound.

The robot

The assembled walking robot is shown in Figure 9. It can be
seen that the robot consists of two DG motors, two gear boxes,
two driving wheels and a castor wheel. A small electronic board
containing LEDs and sounder and providing connection of the
transmission cable is also mounted on the robot. When the two
motors turn in the same direction, the two driving wheels turn in
the same direction and the robot moves forwards or
backwards. If the two motors turn in the opposite directions,
one wheel will turn in one direction and the other wheel in the
reversed direction. As a result, the robot turns left or right.
During turning, the castor wheel changes its direction to
accommodate the movement of the robot. The control signal
issued by the interface & control unit is transmitted to the
walking robot via a flexible 6-core cable.

The PCB

The Printed Circuit Board (PCB) copper foil of the circuit is
shown at the back of this magazine and the component layout
of the board is given in Figure 3. Before construction, check the
electronic components used in the project. The electronic
component list includes resistors, capacitors, diodes,
transistors, opto-isolators, voltage regulators and relays etc.
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Value of the resistors should also be checked by either using
the colour code printed on the resistors or by using a
multimeter. Then, the components can be soldered.

The components are mounted on the board in the following
order: resistors, diodes, the socket for the opto-isolator, the
voltage regulator, the relays, capacitor, transistors etc. When
soldering capacitor, diodes and transistors, care must be taken
to solder the legs of the components in the right position. When
soldering the legs of the transistors, diodes and LEDs, soldering
time should be as short as possible. After soldering, an M3
screw is used to fasten the 7805 voltage regulator onto the
PCB board. The opto-isolator can be inserted into the socket
{please note that the notch of the chip should be in the right
direction as shown in Figure 4). Note also that LED1 is an
optional indicator to show whether the control unit is power on
or off. This is not necessary in most cases, therefore it is not
supplied with the kit.

Good soldering needs a bit of skill. Generally, a good
soldering point should have enough solder to solder the
component leg and the copper foil securely, without excess use
of the solder. The soldering point should have a smooth finish.
Care must be taken not to solder adjacent copper tracks
together! A final inspection must be performed to check
whether the components are in the right positions and whether
there are any shorts on the copper tracks! Any mistakes may
result in some costly damage to the components. Careful
checking can save a lot of money and time.

The control box
Figure 4 shows the hardware detail of the box housing the
circuit board. Several holes are cut on the side wall of the box

for fixing connectors including a 25-pin D-type connector, a 5-
pin DIN socket and a 2.5 power plug. Two small holes are
drilled on the base of the box for mounting the PCB board. A lid
made of plastic is used to cover the box.

The assembly of the control box is shown in Figure 5. The
PCB board is mounted inside the box using two No.6 0.50"
length self-tapping screws and several spacers as shown in
figure 5. The height of the PCB fixing pillars should be the same
height as the relays. Double-sided adhesive tape is placed on
the top of the relays for mounting the lid. The connectors are
fixed on the wall with screws as stated in Figure 5. After the
PCB board and the connectors are fixed, the connection wire
between the connector pins and the pins on the PCB board are
soldered. Make sure that the soldering point is firm and free of
shorts with other connector pins.

Now the lid can be placed on the top of the box. The lid will
be held in position by the adhesive tape on the relays and two
PCB fixing pillars supporting the lid from underneath.

Assembly of the circuit board
Figure 6 shows the assembly of the circuit board on the robot
and the transmission cable. The circuit is made from strip’
board, 5 mm long and 2.9 mm wide (which correspond to 19
holes in the row and 10 holes in the column). The LEDs are
soldered on the board first. Care should be taken on the polarity
of the LEDs and their positions on the board (Figure 6). The
soldering time should be kept as short as possible. The Pizero-
sounder is mounted on the board using a double-sided
adhesive pad. The terminals of the two motors are connected
to the board with the polarities shown in Figure 6.

The six cores of the transmission cable are finally soldered
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PCB FIXING PILLARS TO MOUNT
THE PCB AND SUPPORT THE LID
FROM UNDERNEATH

THE TOP OF THE RELAYS AND THE
TOP OF THE PCB PILLARS HAVE
THE SAME HEIGHT
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onto the board in the order illustrated in Figure 6 in which the
colours of the core is used as the reference. The cable is
fastened to the underside of the circuit board using a cable tie.

The transmission cable has six cores and is about 3m in
length. Standard BT telephone cable is ideal for the job. One
end of the cable is connected to the circuit board as mentioned
above and the other is connected to a 5-pin DIN plug. The
order of connection is shown in Figure 6.

The power supply to the robot should be 9-14V DC. The
current requirement is about 250 mA. Any 12V DC mains
adaptors of that current rating or a battery pack can be used for
the job. If you have any problems in finding one, please contact
the author (see end of article).

The robot’s gear box

The robot is constructed in two halves (Figure 8) and they are
put together by two beams (see Figure 9). The mechanical
components for the robot is shown in Figure 8. The main frame
is a rectangular plastic plate, 100 mm long, 40 mm high and 3
mm thick. A small plastic plate, 40 mm square and 3 mm thick,
is fastened to the main frame by two 0.625" length 6BA
spacers and 1’ length 6BA screws (see Figures 8 and 9). The
space between the main frame and the plate houses a gear box
consisting of two plastic gears: Gear 1 and Gear 2. Gear 1 is a
combination gear which consists of a big gear with 42 testh and
a small gear with 10 teeth. Gear 2 has 60 teeth. The shaft of the
motor is coupled to the 42-tooth gear via a worm (Figure 8). The

ITEM1: MAIN FRAME (MADE FROM 3mm THICK PLASTIC PLATE)

100
| | | | |

10-tooth gear of Gear 1 is geared to Gear 2 which is then
transmitted to the 2" drive tyre via the drive shaft. This gear box
gives an reduction ratio of about 240 (i.e. the motor turns 240
revolutions to make the tyre to turn one revolution).

Construction

:First, the plastic gears and their shafts, the worms and the
shaft of the motors are assembled together. The shafts (2 mm
diameter metal rod) are forced into the central hole of the gears
and the positions of the gears on the shafts are shown in Figure
8. Then spacers (10 mm length green plastic tubes) for
positioning the gears are installed on the shaft. At this stage, all
the gears can be fitted to the main frame and the small plate is
fastened also to the main frame using the two sets of screws
and pillars (see Figure 8). After assembling the gear box, it must
by checked wether the two gears are geared properly and
could be turned easily. If it is stiff, fine adjustments have to be
made to change the relative positions of the main frame and the
small plate.

After the gear box is properly constructed, the motor can be
stuck onto the main frame using double-sided sticky pads. The
position of the motor must be finely adjusted so that the worm
is perfectly geared to the 42-tooth gear. A cable tie is then used
to fasten the motor firmly in position. Now the gear box is
assembled!. If you connect one or two batteries to the motor,
the gears should turn smoothly. Finally, the 2" rubber tyres are
mounted on the drive shafts. As the diameter of the central hole
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Fig. 7. Mechanical components of the mobile robot
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of the tyres is bigger than the diamsier of the rod, a 2mm
diameter, 10mm length heat-shrinx plastic tube {supplied with
the kit) is used to cover the rod first, then a 2mm diameter,
10mm length plastic tube (also suppiied with the kit) is used to
cover the black plastic tube further. Tne overall diameter of the

rod is then big enough to fasten the tyre to the rod (Figure 8).

Connection

The two halves are connected together by two beams. One
oeam is a square tube with an external dimension of 8mm
square and a wall thickness of 1.5mm. The other one is a
round tube 7mm in external diameter and 3mm in internal
giameter (Figure 6). Self-tapping screws (size No.6, 0.5"in
=ngth) are used to fasten the two gear box assemblies to the
ceams. Wall plugs (10mm length) are inserted into the two
=nds of the square tube first and then fastened to the main
ame using the self-tapping screws. The construction details

zre glven in Figures 8 and 9.
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Mounting

The castor wheel is a plastic wheel, 17 in diameter with a
2.1mm hole in the centre of the wheel for the support which is
made from 2mm diameter steel rod. The shape of the castor
support and its mounting on the robot is shown in Figure 8. The
rod goes through the 2.1mm diameter hole drilled in the middle
of the square beam (see Figure 9). The 2mm diameter, 5mm
length heat-shrink plastic tubes are used at two ends of the
support and a 5mm length 2mm plastic tube below the square
beam. They are used for positioning the wheel and for
positioning the castor support on the beam.

The circuit board containing the sounder and LEDs is also
mounted on the square beam (see Figure 9). Two hex plastic
spacers (0.5 length spacers for No.4 self-tapping screws) are
fastened to the copper side of the board using two 0.25' No.4
self-tapping screws. Then the assembly is fastened to the
rectangular beam of the robot using two 0.5’ No. 4 self-tapping
screws. The detail of the assembly is shown in Figure 9.

Programming
The robot is controlled by the computer via the Centronic port
of the computer. The works of the Centronic port and the way
to program it have been detailed in many books. The pin
functions of the Centronic port is given in Figure 8. In brief, the
Centronic port consists of three separate ports, namely, DATA
port, CONTROL port and STATUS port. The DATA and
CONTROL ports are output ports associated with data transfer
and command issuing from the computer to the external
devices. The STATUS port is an input port, which is used by the
computer to read the information issued by the external
devices. A PC can have up to three Centronic ports and they
are labelled LPT1, LPT2 and LPT3. For LPT1 Centronic port,
the addresses of the above ports are 888 890 and 889 in
decimal. These three ports can be controlled separately. For
example, to output a data from the DATA port, the following
commands can be used:
In Turbo Pascal:

Port [888] :=data;

In GW BASIC:
rout 888, data
To read data into the computer via the STATUS port, the
following commands can be used:
In Turbo Pascal:
data:=Port[888];

In GW BASIC:
:data=TINP(888)

The present circuit only utilizes 4 bits of outputs of the DATA
port (888 in decimal for LPT1) as described in the section
‘WORK'. Therefore, to control the robot, we only need to write
different data in the 4 data bits of the DATA port.

The procedure for controlling the robot is fairly simply.
However, to write a complete program of using the keyboard,
for example, is slightly complicated. The control program should
incorporate other procedures associated with keyboard
operation, monitor display etc. A program can also be written to
control the robot solely by the computer itself.

A demonstration control program written in Turbo Pascal 6 is
supplied in a 3.5” floppy diskette with the kit. This program allows
the robot to be controlled by the computer keyboard. The arrow
keys control the movement of the robot. The space-bar will
make the robot stop and the backspace key will make the robot
‘speak’. This program is rather rudimentary and is intended for
demonstrating the software control. Readers can use their imagination
to create their own much advanced and fancy control software.

Testing

This circuit involves no adjustments at all. If all the components
are properly located in position, the robot system will work
staight away.

The procedure of testing is described as follows. First of all,
switch off the computer. Secondly, plug the control box to the
printer port on the back of the computer. Thirdly, connect the
transmission cable and the power supply to the control box.
Finally, switch on the computer. The robot may move at this
stage, so lay the robot upside down for a moment. Meanwhile,
the computer should boot itself in the normal manner. If the
computer does not do so, disconnect the control box quickly
and find out the reason for that. Under DOS prompt, run the
program entitled ‘ROBOT’, then the robot is under the control
of the keyboard of your computer. If the robot refuses to
respond to any of your controls or behaves erratically, check
your circuit board thoroughly. There must be something wrong
on your circuit board.

Final words

Now you have constructed your mobile robot and you have
developed your control software. Your robot is ‘walking' proudly
across the floor, it travels undemeath your table and explores
small gaps between your funiture. It flashes its lights and sings
simple melodies. Even prouder, you are sitting by your
computer watching your new offspring take his first steps. Who
knows? In the future, your robot could be destined for bigger
and better things.

The kit

The Mabile Robot kit is available from the author at a
price of £26.50 + P&P (£3). The assembled and tested
form is also available at a price of £37 + P&P (£3).
Please make your cheque payable to Ms. C.X. Qiu. The
author's address is:

58 Lamport Court
Lamport Close
Manchester M1 7EG
England, U.K.
Tel/Answer/Fax:
(U.K.) 0161-272-8279
(Abroad) +44-161-272-8279

The author will also provide the following hardware
support: the 12V DC mains adaptor, 12V battery pack
and beginners’ tool box.

Programe 1

Program robot;

{Control program for the Mobile Robot}
{Writting by Dr. Pei An, 1/10/94)
{Control port, DATA port of LPT1l, DBO:
the motor

DBl: Motor-1 direction control

DB2: Motor-2 direction control

DB3: Sound control}

uses

dos,crt;

Power to

var
Soundlength:longint;
command:byte;
status:string[20];
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Pin functions of the Centronic port connectors

Connectors

on computer Direction |  Name Explanation

CtoP |STROBE |Strobe data

CtoP DBO Data bit 0

CtoP DB1 Data bit 1

CtoP DB2 Data bit 2

CtoP DB3 Data bit 3

CloP DB4 Data bit 4

CtoP DB5 Data bit 5

CtoP DB6 Data bit 6

CtoP DB7 Data bit 7

PtoC |ACK Indicating data received
PtoC BUSY Indicating printer busy
PtoC PE Indicating paper empty
PtoC SLCT Indicating printer on line
CtoP |LFICR Auto linefeed after carriage return

O E NN =

25 24 23 22 21 20 19 18 17 16 15 14

P
- O

Pln-out of the Centronic connector on PC
computers - 25-pin f le D-type 3 {

Py
N

- -
W

PtoC ERROR Indicating printer error
CtoP |[INITIALIZE |initlalize printer

CtoP |SLIN Select/deselect printer
GND

'C' = Computer 'P' = Printer

Fig.9. Centronics Port Connections
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Procedure Control_keys;

begin
textcolor(lightblue) ;
writeln('Electronics Today International
Mobile Robot') :
writeln(’
control demonstration
program 9] 8
writeln(‘Presented by Dr. Pei An’) ;
writeln;
writeln(’Control key layout’);
writeln;
writeln(‘Arrow keys
robot ') ;
writeln(’Space Bar
writeln(’'Backspace Sound effects’);
writeln(‘Return Quit the program’});
textcolor(lightred+blink) ;

end;

Robot

Movement of the

Stop the robot’);

Procedure output_byte(datax:byte) ;
begin
port [888] :=datax;
end;

Procedure left;

begin
command:=1+0+4;
status:='Turning left’;
output_byte (command) ;
end;

Procedure right;

begin
command:=1+2+0;
status:='Turing Right.’;
output_byte (command) ;
end;

Procedure forward;

begin
command:=1+0+0;
status:='Moving forward’;
output_byte (command) ;
end;

Procedure backward;

begin
command:=1+2+4;
status:='Moving backward.’;
output_byte (command) ;

end;

Procedure stop;

begin
command:=0+0+0;
status:='I stop here’;
output_byte (command) ;
end;

Procedure Sound_effect(soundlength:longint);
var

ii,kk:longint;

delaynumber:integer;

begin
status:='I am singing a song’;
gotoxy (29,22) ;write(status);
for kk:=1 to 20 do
begin
delaynumber::round(random*10/4);
for ii:=1 to soundlength do
begin
output_byte(B);delay(delaynumber);
output~byte(0);delay(delaynumber);
end;
delay (50} ;
end;
end;

Function getkey: string;
var

key_char:char;

begin
key_char:=readkey; {get a
character from the keyboard}
if (key_char=#0) then
begin
key_char:=readkey;
if (key_char = #72) then getkey:='FORWARD
if (key_char = #80) then
gettkey:='"BACKWARD" ;
if (key_char = #75) then getkey:='LEFT";
if (key_char = #77) then getkey:='RIGHT’ ;
end;
if (key_char= #8) or (key_char=#127) then
getkey:='SOUND’ ;
if (key_char= #13) then getkey:='RETURN’ ;
if (key_char= #32) then getkey:=7STOP” ;
end;

Procedure Movement _control;

var

whatkey:string[10];
begin
repeac

whatkey:=getkey;

if whatkey='FORWARD’ then forward;
if whatkey='BACKWARD’ then backward;
1f whatkey='LEFT’ then left;

if whatkey='RIGHT’ then right;

if whatkey='SOUND’ then sound_effect (50) ;
if whatkey=‘STOP’ then stop;

gotoxy (29,22) ;write(status);

until whatkey=‘RETURN’ ;
output_byte(0);

end;

{************************Main

Program*************************}

begin

clrscr;
control_keys;
movement_control;
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At last, professional schematic and PCB design
software for Microsoft Windows is available at prices
that won't break the bank. CADPAK for Windows
offers entry level schematic and PCB drafting whilst
PROPAK for Windows adds netlist integration,
multi-sheet schematics, highly effective autorouting,
power plane generation and much more.

ISIS Illlustrator was the first schematic drawing
package for Windows and it's still the best.
lllustrator's editing features will enable you to
create circuit diagrams as attractive as the ones
in the magazines.

excrmeicy =R

Runs under Windows 3.1.

Full control of drawing appearance
including line widths, fill styles,
fonts, colours and more.

Automatic wire routing and dot
placement.

Fully automatic annotator.

Comes complete with component
libraries; edit your own parts
directly on the drawing.

Full set of 2D drawing primitives +
symbol library for logos etc.

Exports diagrams to other
applications via the clipboard.

apcencen

ARES for Windows provides all the functionality
you need to create top quality PCB layouts under
Microsoft's GUI. Combining the best of our DOS
based PCB layout technology with the best of
Windows, this package is our most powerful and
easy to use PCB design tool to date.

True 32 bit application under Windows 3.1.

Advanced route editing allows modification or
deletion of any section of a track.

Unlimited number of named pad/track styles.

Comprehensive package library for both
through hole and SMT parts.

Full imperial & metric support including all
dialogue forms.

Germer, Excellon and DXF outputs as well as
output via Windows drivers. Also includes
Gerber viewer.

® Mutlti-strategy autorouter gives high
completion rates; power plane generator
creates ground planes with ease.

Call us today on 01756 753440 or else fax
01756 752857 for a demo pack - please state
DOS or Windows as these products are
available for both platforms.

E | e ¢ct r o ni ¢ s

Prices exclude postage (ES for UK) and VAT. All manufacturers trademarks acknowledged




LIt

tag game system, a very sophisticated

un Base

In part 2 of ETI’s Laser Tag system Neil Birtles
looks at construction of the light gun base. This
project has been designed by Robin Abbott and
Neil Birtles and is a computer controlled Iaser

interactive game for several players that rivals

those used commercially

n the last issue of ETI we looked at the design

and construction of the gun units and the

individual player control system. In this, the

second part of the light gun project, we look at

the team bases. There are two bases, one for
each team - red and green. In team games each team defends
its own base whilst trying to destroy the other team’s base. In
individual games any player may attack any base. Each base
has a siren and a xenon flasher to indicate when it has been
“triggered”’; the flasher is a different colour for each base, and
the siren is of a different tone for each base.

The bases may be used autonomously when scoring can be
achieved manually, or they may be wired into the light gun
central which keeps scores for the teams as well as for each
player. Player numbers are recognised from the gun
transmission.

Light gun base features

On the front panel of the base there are three large LEDs
(10mm) arranged in a triangle shape; these indicate the status
of the base. There is also a single 3mm LED in between the two
larger LEDs on the bottom of the triangle. In the centre of the
triangle is the infra-red detector. The LED colour is chosen to
match the team which owns the base - red or green. Mounted
on top of the base is a xenon warning light and a siren.

- On the back of the base there are a number of sockets to
connect the xenon warning light, the siren, a wire
communication to the central unit and a battery recharging
socket. The siren is socketed to allow silent operation if there
are close (and irritable) neighbours! The xenon light is socketed
to allow other devices to be connected and triggered when the
base is hit, for instance firing a thunderflash makes triggering
the base much more spectacular!

The LED to indicate that rechargeable battery charging is in
progress is located on the left-hand side of the base. Also on
the back of the base unit is a power down switch. Like the
guns, the base automatically powers down after a period of
inactivity - 30 minutes for the base. A period of inactivity is
defined as a time when the base has not been hit and, to

“wake” the base up once it has entered sleep mode, it must be
powered off and on again.

Inside the base there is all the circuitry controlling the
operation of the base. The base contains its own rechargeable
batteries, so that no external power supply needed.

When the small LED is flashing it indicates that the base is
“active”. To hit the base a player must fire at the sensor to

+
=
-1
47u
JK1
BATTERY R20 BAT1-5
RECHARGE 1k -I-

Fig.1. Light gun base circuit diagram
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extinguish the LED. Six seconds later, the larger LEDs in the
triangle will flash in a circular sequence; at this point the player
has a further five seconds in which to fire at the base again and
trigger the base. This sequence is to make it more difficult to hit
the base, and to allow the defending team to repel an attack.

Once the base is triggered, the xenon warning light is
activated and the siren sounds for a 30-second period during
which the base cannot be hit again. The same player must hit
the base on the first and second time to trigger it. The base
uses the ID fired by the gun to detect who hit it. Several players
attempting to hit the base simultaneously will interfere and
make it impossible to successfully trigger the base. This gives
an incentive for players to support each other and to act in
teams rather than to go for individual glory!

Different colour bases do not differentiate between players of
different teams, so it is possible to hit your own base (losing
your own team points). In individual games any player can hit
any base.

Transmission to the central renewal unit
Like the guns, the bases can be used in two different modes
depending on whether or not the central renewal station is
being used. When the central is not being used the base stands
alone. The base still operates in the same way except that the
ID of the gun that hit the base is not transmitted to the base.
The organisers will also have to count the number of times the
base as been hit as there is no other record without the central.

In this mode the base still requires that the same player
should hit it twice to trigger it. Guns which have never had their
ID programmed by the renewal station will default to Red £
therefore if the guns have not been programmed then cifferent
players will be able to make the first and seconc snots

Simultaneous shooting will still interfere and make it impossible
to trigger the base.

When a central renewal unit is used the bases are wired to it
with single core cable. The bases transmit the ID of the user
who successfully triggered them to the central which uses the
IDs to keep track of individual and team scores.

Other features

The light gun base units have their own batteries built into the
cases. The batteries we used were C type NiCds. There is also
a recharging circuit built into the base. These batteries can be
recharged from any 10-15v DC power supply capable of
supplying 150 mA. The base is recharged by inserting a 3.5mm
mono jack plug into the recharging socket on the back right
looking at the back. The plug should have the ring as positive
and the tip as negative (so the same charger can be used for
the guns and the bases).

Circuit description

The circuit diagram of the base is shown in figure 1. To allow
minimum design and software re-use, the circuit is very similar
to the light gun. However the PIC outputs are used to drive the
LEDs and the serial link to the central. As with the light guns,
the base uses a micro-controller - the PIC16C84. This is IC3 in
the circuit diagram. The program for the base is stored in the
on-chip EEPROM.

Each output from the PIC can sink up to 20mA; this enables
LEDs to be driven directly from the outputs. The three 10mm
LEDs and the base active LED are driven from outputs RAT1 -
RAZ. These LEDs turn on when the output pin on the PIC goes
iow. Pin 17 drives the siren and the xenon strobe through a
Darlington pair. TR3 is @ medium power transistor to support

+3V
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IC2 LM567CN
IC3 PIC16C84-04
+
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.
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the large currents drawn by the external devices.

The infra-red pre-amp circuit is similar to the light gun. The
output from the sole IR detector D1 is passed to amplifier IC1.
The output from the amplifier is then passed on to the PLL tone
decoder IC. The PLL circuit is built around the 567 tone
decoder IC set up to detect signals of 26KHz. It is important for
the base that C6 be a high stability polyester or polystyrene
capacitor to ensure that the frequency does not change too
much with temperature. We found that if we used cheap
capacitors, then perfectly working bases suddenly stopped
detecting hits when taken outside in the cold. Unlike in the light
quns the PLL has to detect signals fairly fast so that the PIC can
correctly read the ID of the gun that just hit the base. This
means that there is no capacitor to filter the input to the
PIC (pin 6).

TR1 controls power to the receiver circuits, C1, C2 and R10
provide decoupling for these circuits and any switching noise
generated by the PIC is eliminated by these components.
Capacitors C15 and C14 provide decoupling across the whole
power supply. The NiCd batteries in the base are recharged by
a simple constant current source based on TR5. The charging
current is controlled by R21. The charging current is about 90
mMA set by R21 at 12R. There are five C cells which provide a
voltage of 6.5v; this is actually outside the specification of the
PIC device but worked without problem in the prototype. Five
cells are used to provide the highest possible voltage for the
external devices, which are specified at 12V, but which worked
quite well at 6.5V.

The PIC detects the 5 bit ID transmitted when a gun fires.
The ID is repeated and the base only recognises a hit when
both transmissions of the ID match.

Transistor TR4 is used to send the data to the central. TR4 is
controlied by RB7 (pin 13) on the PIC. The wire from the central
plugs into SKT3 which is a phono socket. The link from the
central is single core microphone cable. At the central there is a
1K pull-up resistor so that the base can pull the voltage at the
central to Ov.

The bases transmit at a very low rate - about 1 bit per
second. This allows the data transmission and detection to be
made in software on interrupts. In addition, the low data rate
allows simple radio links (using tone decoders) for
communication, and the links are noise resistant. The
prototypes drove 100m wire links to the central without
problem.

Normally the line is at +5V. To transmit a1’ bit, the base
sends Ov for 0.25S followed by +5v for 0.258. To transmit a "0’
bit, the base sends Ov for 0.25S followed by +5v for 0.758.,
After sending 8 bits, the base holds the line at Ov for 30S until
the base returns to the active state. Figure 2 shows the 8 bit
message transmitted from the base 1o the central. The user ID
is the identity of the user who triggered the base, C is the colour
of the base, O for the red base, 1 for the green base. The base
colour is “hard" programmed into the PIC.

In the warrior game, only certain players are allowed to
trigger the bases. To achieve this, the central renewal station
informs the guns in the renewal packets whether they are
permitted to trigger the base. Guns which are not permitted to
hit the bases will not transmit their IDs, and the bases will ignore
hits from such guns.

Construction
The complete component list for a light gun base is shown at
the end of this article.

Electronic construction

Electronic construction is fairly straightforward. The PCB overlay
is shown in figure 6. Note that all the sockets, switch SW1, all
the LEDs, the photodiode and the batteries are mounted off the
PCB.

There is only one wire link on the PCB and this needs to be
fitted first. Next, locate and mount the resistors in the correct
places. Locate and mount the IC sockets next but do not insert
the ICs yet. Mount the cerarmic capacitors noting values, Next,
mount the electrolytic capacitors noting polarity and value. Now
mount the low power transistors and then mount the power
transistors for driving the siren, xenon strobe and the recharging
circuit - heat sinks are not required for the power transistors.
Lastly, mount the printed circuit board pins and the crystal,

Mechanical construction

We used a sloping case (Verobox type 217) to house the light
gun base. The case has a separate aluminium front panel on
which most of the components are mounted. Figure 3 shows
the position and diameter of the holes in the front panel. These
holes should be drilled and then any sharp pieces of aluminium
removed with a file or knife. The top half of the case and the
aluminium front panel should then be painted in the appropriate
colour for that base (red or green). The front panel graphic is
shown in figure 4, this can be photocopied on to clear film and
then stuck to the panel after the LEDs have been fitted.

The bottom half of the case is to be drilled to accept the
various connectors, the power switch, LED 5, and the mounting
holes for the PCB. The position of these components is shown
in figure 5.

A solder tag has to be attached to the aluminium front panel
so that this plate can be earthed. A thick piece of aluminium foil
is glued to the bottom of the case over the holes that were
drilled to accept the mounting screws for the PCB. The
aluminium foil should be slightly larger than the PCB, and is
earthed with a solder tag; this is to reduce noise to the IR pre-
amp. As in the light guns, the glue that we found best was
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silicone rubber as it is flexible and will not crack when the base
is shaken around or dropped.

The siren and xenon strobe are mounted on the top of the
case using M3 nuts and bolts. We made our own bracket to
mount the strobe. The siren has a 3.5mm mono jack plug, the
xenon strobe has the 2 pin DIN plug; make sure the leads are
long enough to reach the sockets.

The 10mm LEDs (red or green ) can then be mounted on the
aluminium front panel. LED mounting grommets can be used
but we superglued the LEDs to holes that were just under
10mm in diameter so the tips of the LEDs showed through the
case. We used the same method to mount the 3mm LED. The
hole for the IR detector in the centre needs a piece of red filter
material sticking it, the black photo-diode is then glued flat side
down, directly behind the hole in ine front panel.

The connectors in the back of the base and LED 5 can then
be mounted in accordance with figure 5 and wired in
accordance with the circuit diagram.

Finally, the batteries need to be mounted. Tin both terminals
of all the batteries. This may take some time as the ends need
to be quite hot before the solder will fliow. Cut four lengths of
wire approximately 3cm long. With one wire, join the positive of
one battery to the negative of the next. Repeat this with the
other three pieces of wire. The batteries need to be glued into
the case. The best position for the batteries is around the
outside of the case, two on the opposite side to the connectors,
two down one side and one down the other side.

Final construction

Bolt the PCB down to the case with M3 fixing screws and
spacers. Cut equal lengths of 6-core cable and screened
microphone cable. Solder the screened cable to the IR detector
diode. The screen should be soldered to the anode of the
detector diode. Figure 7 shows the connections on the detector
diode and LEDs. Connect the anodes of all the LEDs mounted
on the front panel with a length of tinned wire and then cre core
from the cable should be joined to this. Join anciher one of the
cores to the solder tag that was fixed tc aluminium front panel.

cathodes of the LEDs. The colours we used for the connections
and the terminal pins they connect 1o are snown in table 1.
Wire the connectors, LED 3. and the cower switch on the
lower half of the case to the main PCB. Finaly
connect the batteries.
The renewal lead (if used) can te ug 1 100m of screened
microphone cable (cheap cable is cerfectly adequate). We used
50m of cable for each base which is long enough for most

RED

¢

CENTRAL

Fig.4. Front panel graphic

locations. Wire a phono plug to each end and ensure that the
screen is connected to the outer connector of the plug.

Testing and setting up

Initially the battery charging circuit should be tested. The
batteries will only charge if the power switch (SW1) is off.
Connect a 12v power supply to the recharging socket, centre
negative, break the lead to the battery and insert an ammeter.
Check that LED 5 illuminates and that the charging current is
around 90mA. The batteries should be left for around 16 hours
to charge.

Before inserting the ICs, the power supply to the IC sockets
should be checked for polarity with a voltmeter. Turn the power
off and insert the ICs. On powering up the base the small LED
(LED 4) should start flashing. Use VR1 1o set the frequency of
the signal at pin 5 of IC2 to 26KHz. Now use a light gun to
trigger the base; you may need to tune VR1 slightly to get the
most reliable detection. Due to inconsistencies in the PLL, we
found that detection of gun IDs was always slightly unreliable
which means that often multiple shots are required to hit the
base. As this makes the bases more difficult to trigger we would
claim this as a positive feature !

Finally, the link to the renewal station can be tested. In all
game types where base hits are allowed, the renewal station will
show the ID of the user who last triggered a base, and this can
be used to check the link. Note that due to the low bit rate then
the user ID will only be displayed a few seconds after the base
has been triggered.

SW1 - ONJOFF
DPDT
JK1 - BATTERY RECHARGE
3.5mm JACK SOCKET

Fig.5. Layout in bottom half of case

JK2 - CENTRAL LINK
PHONO SOCKET

LED5
RECHARGING LED
{(MOUNTED ON SIDE OF CASE)

JK4 - SIREN
3.5mm JACK SOCKET
JK3 - XENON FLASHER

2 PINDIN
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Programming PIC’s

The author is prepared to program PIC16C84
devices with the code required for the bases.
Please send the devices tagether with a cheque or
P.0. for £5.00 (made payable to R.J.Abbott) for each
device, and include an SAE. Send to Robin Abbott, P - l
37 Plantation Drive, Christchurch, Dorset. BH23 | 2 _ . . |
55G. Please state whether you wish the device .
programmed for a red or green base, or one each
for a pair.

IR DETECTOR
DIODE

VIEW FROM UNDERSIDE -

Fig.7. Diode connections

phono plug - data to central O @gﬂg%
?@'@h  chassis socket “i;j%

. * Choose the correct colour
+5VIN  GND IRD+ IRD- . led for the base you are building

Fig.6. PCB layout
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As more and more technology uses light in all
its various modes, it is becoming increasingly
relevant to understand more about light in
general and ways of measuring it. There is no
better way of doing this than to split light down
into its various colours and make measurements of relative
intensity at specific wavelengths.

Splitting up Light: Diffraction Gratings
and Films

There are many examples where light is split up into its various
component colours - the best being that of the rainbow.

For this project, what is required is a diffraction grating film. In
professional scientific equipment used for splitting up light and
measuring, e.g. solar spectra, diffraction gratings are
expensive items and cost typically several thousand pounds
each. This project uses relatively inexpensive diffraction
gratings on transparent flexible film, available from

scientific equipment suppliers such as Edmund Scientific (see
notes at end on availability). A piece approximately only two
inches square is required.

In a diffraction grating light which is incident as a parallel
beam onto the grating passes through transmission grooves.
The particles of light or photons are ‘perturbed’ as they pass
through this constriction and can pass through on the other
side at various angles to their ‘straight’ through position. This
is the process of diffraction.

If the light is considered as a wave motion, it follows that
photons of a given wavelength which have travelled a whole
number of wavelengths since they were incident on the
grating interfere CONSTRUCTIVELY and should be seen as
light of the appropriate wavelength.

If, for example, at point Y, the increase in distance XY is a
whole number of wavelengths, then constructive interference
will take place and light of that specific wavelength will be
replicated along that angle.

With a given geometry of the experiment, it is possible,
from knowledge of the number of lines per mm of the
diffraction grating, to calculate the wavelength band produced
at a given angle.

The angles at which lines are split are given by:-

sinfA) =m L

d

where A = angle

m = order of spectrum (m = 1, 2, 3 etc)
L = wavelength

d = line spacing

As shown in figure 1, the light from a source is split into its
component colours on either side of the central beam of light.
While figure 1 shows the higher order spectra, in these
experiments, it is the first order only which is being measured.
The higher orders are considerably fainter and more difficult
to detect.

The bright colours of the diffraction grating can be readily
demonstrated by taking a battery torch, placing the diffraction
grating over it, and displaying the emergent transmitted light
on a surface in a dark room. The ideal source of light is a
‘chink’ of bright sunlight - it is very bright and very parallel.

Experimental Set-up

This project seeks to use relatively inexpensive diffraction
grating film to demonstrate the diffraction of light and also
allow measurements to be made that can relate to relative
spectral measurements (see notes on availability of gratings).
The technology to undertake the measurement is very simple
at the electronics level. What is required, however, is some
inventiveness in constructing the experimental set up to direct
light through the diffraction grating and measure its output.
There is also the opportunity to measure the optical
transmission of light of coloured films at different wavelengths.
The spectra of different light sources can also be compared.
One way is to place an average sized torch in a horizontal
position on a chair. Take a piece of heavy card about 12 x 28cm
in size. Fold it in two and cut an aperture 3cm wide and 5¢cm
high on one side so that the light from the torch beam passes
through the aperture. Take a section of diffraction film and attach
it to the inside of the card in contact with the torch so that
light passes from the torch and through the diffraction grating.

Light is something that we all take for granted, but we
are now developing increasing numbers of technologies
that use light, Douglas Clarkson looks at some
interesting ways of analysing and measuring light
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- During measurements it is important to keep the position

 of the torch and the card unit constant. Coloured films

g light leve! along the line of the coloured spectrum. Such a

_ Current generated in the photodiode is converted to a
- voltage by the LM358 - although it is a dual amplifier -

i

TR

can be placed over the outside of the aperture in order to
. observe and measure the spectra that are transmitted.
_ A simple op-amp circuit using, for example, the LM358
. can be used using the circuit of figure 3 to measure the

1 =15t CADER
2=2nd ORDER
3 = 3ed ORDER

BLUE LiMIT
RED LIMIT

_ circuit will operate on a single supply of a PP3 9V battery.
" The output can be measured using a DVM with 2V full scale.

only one amplifier needs to be used. Silicon photodiodes
are ideal for making such measurements. A so-called

‘eye response’ diode has the spectral response as

_ shown in figure 4a - it peaks at 550 nm (in the green) and

- progressively falls off towards the red and towards the

- blue. Such a response is set by use of special filters.

. ‘Standard’ silicon photodiodes, however, have standard

- wavelength responses as shown in figure 4b. Devices
can also be obtained with ‘blue enhanced’ sensitivity
(shown in figure 4c) for increased sensitivity in the blue
and especially the ultra-violet area of the spectrum. Such
diodes will give the best sensitivity.
Photodiodes have sensitivity listed in A/W (Amps per

. Watt) of incident power. The incident power of a
photodiode is proportional to the sensitive surface area -
the bigger the area the larger the signal. An excellent
range of photodiodes is available via the Radiospares
catalogue.
The coloured spectrum should fall on a piece of thick
card with a horizontal scale marked on it as shown in
figure 4. The photodiode can be moved over the range of
spectra and the value recorded at specific distances

PHOTODIODE

Fig 2: Circuit diagram of simple photodiode detection unit.

BLUE GREEN RED

from the central axis. For a grating with 21165 lines cer ‘ -t |
inch, and for a distance of 50cm between the grating =k ‘.' v T\

and the image plane, the beginning of tne viciettius 05 " I:_' ) - / \ _‘
should be detected at about 18cm from the centra axs SN i\ A | \ |
and the end of the red accut 20cm irom ns Centra axis (AW | /;/ o \ |
(see figure 4). 0.3 if ] \

- The card onto which the soecira s snons snocuc oS 02 P Al |
marked off in 2cm divisicns from e centrs o7 he axl o _ ,/ | I\
measurement of the beam usn A0 r %

that the position of the pnotocios %no 300 400 500 600 700 800 9(;0 1000 1100 1200
all times to its distance from the centr BAA LI ERTTH) )

incident beam. The card can o= cinn wall and the

photodiode moved over ihe iing o7 10 ured spectra.
In the photodiode circuit, 2 valus o7 1n= gain resistor
of 1 M ohm will provide a woliags cuiout 3‘ 1V for an

input current of 1 micro amo. nould be sufficiently

high to provide sufficient sensitiit.
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red at around 700 nm.
When measurements are being made, the width of the band

N PSP e of cglour will be several cms. Select the maxnmum value by
CLLLELELLLL | | | || moving the sensor across the band of colour. It is also
1. . necessary, however, to measure the background light level (not
L

coloured) just above or below the coloured spectrum. This
PHOTODIGBE represents the contribution from stray light of all sources. This
. background value should be subtracted from the values
AL 4 obtained in the colour spectrum.

4 AED LIMIT Values can be observed when coloured filters are placed
. over the light slit. Measurements need to be made compared

fi

Z i ———NERTURERLT against the respective background values. Comparisons can
also be made of the spectra of different light sources.
DIFFRACTION GRATING V\
TORCH Young Eyes - Oid Eyes
A = TYPICAL ANGLE DEFINED BY FORMULA The sensitivity of the eye to colour (photopic) vision peaks at

550 nm and falls away towards the blue (shorter wavelengths)
and the red (longer wavelengths) as indicated in the eye

GARD  BLUE LIMIT i fooan

Fig 5: Typical experimental data response detector curve in figure 4a. One interesting exercise is
a) torch beam : relative values of detected signal to take a group of observers and ask them independently to

b) torch beam + orange filter: transmission percentage values indicate the limits of the blue/violet and the red end of the

¢) torch beam + red filter: transmission percentage values spectrum as a distance from the central measuring line. There

will be some natural variation between individuals in the range of
colours that can be observed. With age, the spectral range of
the eye will tend to decrease. Silicon diodes can normally readily

Making Measurements detect longer wavelengths than the red.

The circuit can now be used. Diffraction film typically has a

ruling spacing of about 1200 nm. This is equivalent to 8333 Typical Results

lines per cm or 21165 lines per inch. Table 1 shows what should If the experiment is set up with a slit width of 3 cm and a

be observed when , for example, a torch beam and grating are distance of 50 cm set between the diffraction grating and the
50 cm from a surface onto which the diffracted beam is shone diffracted image, then figure 6a shows typical values that can
for the first order spectrum as indicated in figure 4. be obtained of the unfiltered light signal. An enhanced blue

sensitivity photodiode was used. The signal is, in fact, generally
There can be problems with the actual number of lines per inch rising with increasing wavelength. This, it should be
provided with diffraction grating fims. One grating film provided remembered. is the combination of photodiode sensitivity and

with a claimed 13200 lines per inch had in fact 21000 lines per spectral input. There is also the effect of the grating.
inch. Where the spectrum is observed by the human eye, the The actual voltage detected by the circuit is a function of a
eye will begin to see violet/blue at 400 nm and cease seeing range of parameters. Where, however, the incident light is

Table 1:
Positions of diffracted colours for 21000 lines/inch diffraction grating film

Wavelength Angle Distance from central
degrees axis (cm})* to axis

= sggsg;sgz §‘z§§s <§

_________ 280 -t + 26.6 ;
e LTS 31.2
%60 - 36.3
. 44.0 48.3
. e g’*m’ 480 ' ' 55.5

§'§"?§‘ - §§ §,§ &e @6 %3 § e e e S S R D L S e o
s@*%*@ . %’*? . .

Note:
* for grating 50cm distant from diffracted image.
** all higher wavelengths are infra-red for this order.
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Fig 4: Experimental set up for making spectral
measurements. Light emerges from the light source (torch,
bright daylight), passes through the slit, then through the
diffraction grating and is then observed/measured on the
image plane where the photodiode is moved along the '
measurement line as indicated.

transmitted through a filter, then the transmission of various
colours is changed. Figure 5b shows the transmission of an
orange filter. There is very high transmission in the green
wavelengths. Figure 6¢ shows what happens when a red filter is
placed in fine with the light source. The transmission level at the
green is about 15% - rising to about 60% in the red.

A green filter was also tested, but although the green spectrum
was visible, it was too low in intensity to be detected with the
detector. Generally the blue spectrum is difficult to measure
even though it is visible to the eye.

Summary:

Although this project is relatively simple, it demonstrates
important basic principles of opticat measurement using
diffraction gratings. While professional equipment operates
basically by rotating the diffraction grating and moving the
spectra past a stationary detector, the simple approach here of
moving the photodiode over the split specira is easier to
undertake and is a good introduction to the basic principles of
more complex and expensive equipment.
The experiment described is basic in the extreme but
indicates some very basic techniques of light measurement
systems in general.

Notes on Availability of
Diffraction Film:

Stock code: N40267: 12’ x 11" sheet of diffraction film
(price around £2.00).

UK Agents for Edmund Scientific:

Ealing Scientific Ltd.

Greycaine Road,

Watford,

WD2 4PW.

tel 0923 242261

fax 0923 234220

The EM31 80C31/80C320 Module

Small, Practical & Sensn&)l:‘nced

EPRON{to“k,BﬁRAM
24 Digital [/O limes

72 pin Commector mounts moduie directly to
Target PCB

Small (1.8" Sq.) Vimdtilayer PCB with fall
Gromad Plame.

CPU - an 80C31 rumming wp o 16MHz or the

£49.95 falling with Quantity.
Our catalogue lists modules based on the 64180, BOCSZ SO SO0 pocewor sl 3 wor rage o peTheral modeies. A/D. YA,
Serial, Opto, Relay eic. with Power Supplies. Backphass & Cxs— Respmest your Copy today

Devaiitech Ltd ..o s

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX ¢ 031 667 2611

The supplier to use if you're looking for -
* A WIDE RANGE OF COMPONENTS AIMED
AT THE HOBBYIST %

* COMPETITIVE VAT INCLUSIVE PRICES *
* MAIL ORDER - generally by
RETURN OF POST *

% FRIENDLY SERVICE *

B Open: Monday-Thursday 9.15-6.00
Friday 9.15-5.00 Saturday 9.30-5.00

INDUSTRIAL ELECTRONIC SYSTEMS  FAX: 0379 650482

FIELD ELECTRIC LTD E

TEL: 01438 353781 FAX: 01438 359397

MOBILE: 0836 640328/0806 213370
UNIT 2, WILLOWS LINK, STEVENAGE. HERTS SG2 8AB

SONY: PANASONIC 1.44Mb REFURB DISK [1R(ES{ 0-200VC METER £2 MIN ORDER 2
£10 12VDC CENTRIFUGAL BLOWER NEW £6 C/P 2
14" SVGA MONITOR 1024 X 768 .26 PITCH 240 70 110V 80 WATT AUTO TOROIDAL TRANS-
REFURB 1st BRAND £130 FORMER £
SONY 9" COLOUR MONITOR SUPER FINE PITCH | AF ADAPTOR 25 WAY D SOCKET TO W/ELECTRIC
CASED WITH DATA FOR RGB MODEL KTM 8 WAY MODEM SKT £3

TEKTRONIX 453 0SCILLOSCOPE 50 MnhZ DUAL
HIGH QUAL/ITY 75 OHM VIDEQO CABLE 100M+

BEAM £220
REEL £1 REDMOND 12vDC 3000 RPM 80 WATT MOTOR

8C/P
SLO-SYN HS25 STEPPER MOTOR NEW + BOXED | NEW £6 C/P 3
40 0Z IN TORQUE £8.95 C/P 4.5 RS 207-065 AUTO TRANSFORMER 1000 WATT

INTEL FLASH MEMORY CARDS 1Mb TO 4Mb £40 G/P 10

FROM £60 BERCO STAT 20HM 5A POT £2.50

5VDC @ 40AMP SWITCH MODE PSU NEW + 5 240VAC RED NEON'S £1,00

BOXED £19C/P 6 12-0-12 700 MA/7-0-7 1A T/X £3.50

COUTANT DC/DC CONVERTERS NEW 48V IN 5V

0UT @ 5A £6 C/P ALL ITEMS UNDER £5 MIN ORDER £10.
12 VDC fans 90mm x 26mm £4 /P 1.50 C/P £2.75

RS 238738 SWITCHED FILTER 1A £4 C/P 1.50

OFFICIAL ORDERS AND OVERSEAS ENQUIRIES WELCOME.

IPLEASE ADD 17.5% VAT TO ORDER. RING FOR C/P PRICES NOT SHOWN.|

a PIC Development & Support )

Beginners Gulde to the Microchip PIC - £19.95 (no VAT)
PIC Project Board (for all 1& pin PIC's) - £24.95 + VAT
PIC Project Software Pack (S projects) - £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 Electronice
Clayehore House, 150 High Street
Worton, Devizes. SN10 5SE

N Tel/Fax 01580 725110 )
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Battery

A ot of different NiCad battery charger
circuits have been published over the
years but this one designed by Richard
Tanfield is just that bit better

here are almost as many charger circuits for
rechargeable Nickel- Cadmium batteries as there
are batteries themselves, so here is another onel!
This one enables you to simultaneously charge
three of the most commonly used sizes of
batteries (4 x AA, 4 xDand 1 x PP or 8 x AAand 1 x PP3).
The circuit also has optional features of a 14 hour timer to
prevent overcharging the batteries and a simple current meter
to give an indication that the battery is actually being charged.
After all, there is nothing worse than finding that your batteries
haven’t been charging for the past 14 hours because one of
them wasn’t making proper contact with the battery holder.

+ +
c1 c2 TP2 WH1
- - 20u
~T&T T

Basic charger circuit =

Fig.2.
Improved charger circuit Fig.3. Full charger circuit
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NOTE:
129 7812

G2 22400

o BC327

Q2 -3 BC337

D1 1N4148
Z1 AT

TP2

Fig.4 Timer circuit
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Fig.6. Component overay for charger PCB

Constant Current Charger Circuit

The charger circuit consists of a constant current circuit fed
from a regulated supply. The basic circuit is shown in Figure
1. The transistor is biased on by the base voltage set by RV.
This causes a certain amount of collector current to flow
through the transistor, the battery and Re.

Now suppose that the current is made to increase. This
will cause a greater voltage drop across Re which will make
the base-emitter voltage of the transistor decrease which has
the effect of turning the transistor further off, causing the
collector current to be reduced. The opposite will happen if
the collector current is reduced which will cause the base-
emitter voltage to increase and turn the transistor further on.
This results in the circuit giving a constant current into

Component overlay for timer PCB

Fig.8. Component overlay for
Current meter PCB

any load.

The basic circuit is further improved by placing a diode in
series with the battery in order to prevent the battery from
discharging itself back through the charger circuitry when the
charger is turned off (Figure 2.) Another way of achieving this
would be to put a relay in series with the battery so that the
relay disconnects the battery when the charger is switched
off. However, | felt that a diode was a much simpler way of
achieving this although the forward voltage drop of the diode
must be taken into account when setting the supply voltage
to the circuit. If RV was set to give maximum base voltage
there would be no resistance to limit the base current and the
transistor would be destroyed. For this reason an extra
resistor, RA, is included.




Timer

The timer circuit consists of a 14 hour time delay and a relay to
disconnect the mains power from the charger. The circuit is
started by pushing a switch to connect mains to the unit. This
causes the timer to close the relay contacts which keeps the
mains power connected to the circuit after the push switch has
been released.

The usual way of producing a time delay:relies upon a
capacitor being charged through a resistor, as is the case with
the popular 555 timer i.c. Unfortunately, this method is not
suitable for long time delays where huge values of resistance
and capacitance are needed and the tolerance of these large
values causes quite a large error in the time delay. For this
reason, | chose to use a short time delay which is repeated a
number of times using a counter circuit to count the time delays
and to turn off the charger after the counter has reached the
required number. | was about to start designing such a circuit
with a 555 timer running in astable mode and an 8 bit counter
when | became aware of such a circuit built into one i.c.; the
uA2240C.

The pnA2240C consists of an oscillator whose frequency is
controlled using an external resistor and capacitor, and an 8 bit
counter with open collector outputs. The capacitor is charged
from 1/3 of the supply voltage until its voltage is equal to the
voltage on pin 12 which causes a clock pulse to be sent to the
counter. The capacitor is then rapidly discharged and the cycle
repeats. The voltage on pin 12 is normally around 2/3 of the
supply voltage but it can be externally adjusted to provide
adjustment of the time delay.

The i.c. also has a reset input to stop the oscillator and reset
the counter, and a trigger input to restart the oscillator. The
reset is actually a synchronous reset which means that the
counter is not reset until after it has received another clock
pulse. This led to a problem with the prototype since | had
wrongly assumed that the reset was asynchronous. The delay
between clock pulses is approximately 7 minutes due to the
large RC time constant and this would have meant that the start
button would have had to be pressed for 7 minutes before the
circuit would start up. This led to a small modification which
causes a clock pulse to be generated as soon as the circuit is
powered up.

The timer has been designed on a separate PCB so that it
can be used in other applications.

Current Indicator

The current indicator uses a multicoloured LED to show the
amount of current being drawn by the batteries while they are
charging. The LED starts off at red with maximum current and
then changes to yellow and then green as the current
decreases. The circuit measures the voltage drop across the
emitter resistor of the charger circuit since this is proportional to
the current flowing through it to the batteries (remember Ohm’s
law?). This voltage passes to a pair of comparators which
control the colour of the LED.

Construction

The construction of the PCBs is quite straightforward and
should cause no major problems. See component overlays and
circuit diagrams, Figs. 3-8. As usual, begin with the small
components and fit the larger ones last. While we are on the
subject of large components, you may be wondering why C1
and C2 aren’t replaced by one capacitor. The reason for this is
simply due to the height restriction imposed on the board since
it has to fit underneath the D size battery holder and a large

)\ .
82— N

ALL DIMENSIONS IN MILLIMETRES
ALL HOLES @3mm
T&/
b
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!
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1 5 /}\
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k | »
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___________________ 1
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HEATSINK FINS

IC1, 2 HEATSINK
CHARGER PCB

Fig.10. Brackets and heatsinks

capacitor would not fit.

The two voltage regulators on the charger PCB will need to
be insulated from the heatsink using mica or mylar insulators to
prevent them from shorting to each other. Fit veropins for all off-
board connections, marked TP on the PCB layouts. If you
intend to use the current meter PCB then wires should be fitted
to WH1-5 on the charger PCB at this stage ( see Figure 13). If
you intend to charge AA size batteries instead of D size
batteries then R11 shouid be omitted so that the current meter
will receive the correct input voltage from the charger circuit.
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Fig.5. Current Meter Circuit
Finally check your work for reversed components and bad noie for the mains cable. A suitable rubber grommet should be
soldering. fiTtac 10 1ne hole to prevent damage to the cable. | chose not to
At this stage it is advisable to test the PCBs to checx tnat _3e 2 strain relief grommet to hold the cable to the back panel
they are working and to set them up before fitting them into he as the panel is quite thin and a good tug on the mains cable

box (See ‘Testing and Setting Up’).

The box construction may look quite difficuit
quite easy when broken down into indivi dua stz
itself is a plastic one available from Mapiin Electre
plastic box rather than a metal one as it is mucH
out the large hole from the top of the tox 7 s oo
plastic.

The box has six mounting piiars mc
these are not used in this project. In fact
be removed to aliow the transicrmer 1

HALF FULL SIZE

D BATTERY BOX

= for marking out
'S the ooX Tom scratches.

will notice that the positions of the no!
given any dimensions as this drawing |
positions of the PCBs relative to eacn ot
positions can be drilled using the PCBs as templates. Next, dril
the holes in the sides of the box for the vanous brackets. The
brackets are rhade from thin aluminium: the dimensions are
shown in Figure 10, along with the heatsinks for the charger PCB. FRONT
The next job is to make a suitabie base to fasten the AA and

FRONT

ALL DIMENSIONS IN MILLIMETRES
ALL HOLES 3mm DIA

follpfe 25 o 2, 28 {

e o e 9

PP3 battery holders to ( Figure 11). The main object of the base il il

i 25 —ofe 1]

is to block any small gaps between the battery holders to

prevent small objects from dropping inside and also to prevent & ® I“

access to the live parts of the circuitry. The prototype was made
from a piece of glass fibre PCB with the copper removed, although
it can be made from any thin, rigid material. However, remember
to fit an earth connection if you make the base from metal. Fig.9. Box drilling details

The back panel of the box will need to be removed to drili a

FRONT

LEFT HAND SIDE
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Fig.11. Battery holder bases

would probably rip the entire panel out of the box. Instead, the
cable is securely anchored to the bottom of the box using a P
clip. The battery holders can now be fitted into the case.

A large hole needs to be cut out from the top of the box to
allow the battery holders to fit through. | found it easier to make
a cardboard template of the shape of the hole and then to draw
this shape onto the top of the box, again using masking tape to
cover the box.

The next bit is very important. The two halves of the box are
tongued and grooved so that they will only fit together one way
round. Make sure that you check this before you begin to cut
out the hole in the box top.

Cut the hole smaller than required using a coping saw or a
junior hacksaw blade. Now for the time-consuming bit. The hole
needs to be carefully enlarged with a file until it is a good fit
around the battery holders. It is a good idea to fit some
batteries into the holders while doing this as the battery holders
may stretch slightly when the batteries are fitted. Next, drill the
holes for the ‘ON’ button and the three LEDs if you intend to
use the current meter PCB. The LED holes are drilled so that
the LEDs are a good fit and they are secured with a blob of
glue. If you don’t want to build the current meter then | would
suggest fitting an LED to the top of the box to show when the
charger is working. The LED can be connected across TP1 & 2
on the charger PCB with a suitable series resistor.

Finally, the battery holders will need to be removed so that
the PCBs can be wired up to each other (see Figure 13). Take
care to connect the battery holders the correct way round
otherwise you will have a battery discharger! The point marked
‘Neutral’ on the timer PCB is only used if you are using a wire
ended transformer and is simply a connection point to join

together the transformer primary and the mains neutral.

Testing and Setting Up

All of the PCBs should initially be powered from a variable d.c.
power supply and the input current should be monitored in case
of short circuits or reversed capacitors.

Charger Circuit

Connect the variable power supply to TP3 & 4, either potarity,
and slowly increase the voltage to 18v. while monitoring the
current. If all is well, check the voltages on the anodes of D8
and D9. These should be 7.0v. and 11.7v. respectively. This
indicates that the voltage regulators are working. Set RV1-3 fully
clockwise and connect an ammeter to TP7 and TP10, positive
to TP7. Adjust RV3 to give a current reading of 10mA. This
value may drift slightly as the circuit warms up and should be
readjusted if necessary. Next, do the same with the meter
connected across TP6 and TP9, positive to TP6. Adjust RV2 to
give a current of 50mA. Finally connect the meter to TP5 and
TP8, positive to TP5 and adjust RV1 to give a current of
120mA. If you wish to charge eight AA cells instead of four AA
and four D cells, then omit R11 and adjust RV1 to give 50mA.

Timer Circuit
Connect the variable d.c. power supply to TP101 & 102,
positive to TP101. Increase the supply to 18v while monitoring
the output of IC101 which should begin to regulate at 12v.
Switch off the supply for a couple of seconds and then switch
on again. The timer should reset which will be indicated by
RL101 closing. Monitor the voltage on IC102, pin 13 which
should show a gradually increasing voltage. This indicates that
the timer is charging C101 which means that the reset and
trigger circuits have worked correctly to start the time delay.
The next part is extremely time-consuming. The time delay
needs to be accurately adjusted in order to produce a 14 hour
delay. Fortunately you don’t have to sit and watch it for 14
hours in order to adjust it. The first stage of the counter can be
monitored on pin 1 of IC102. First measure the time delay
between the changes of state of pin 1. Ideally this needs to be
394 seconds. If the time delay is too long then the voltage on
pin 12 needs to be reduced by adjusting RV101. and if the
delay is too short the voltage on pin 12 needs to be increased.
Then it is just a matter of trial and error until the time delay is
correctly set. One point to note is that when the circuit is first
switched on the first timing cycle will be slightly longer than the
others. This is because the timing capacitor, C101, is initially
discharged and takes longer to charge to the same voltage as
pin 12. When the circuit is running normally, C101 is charged
and discharged between approximately 3v. and 8v. Anyone
who has used a 555 timer as an oscillator will probably be
aware of the same problem.

Current Meter Circuit

This is the easy bit. There is nothing to set up on this circuit so
all that is required is a simple check to see that all the LEDs are
working. Plug in the LEDs to SK203 & 204 and apply 7v. to
SK201, positive to pin 1, and check that all three LEDs show
green. If any show red, then they are wrongly connected. A
more complete check of this board can be carried out when it is
connected to the charger PCB but there is very little that can go
wrong with it.

Charger Circuit
12v. a.c. is applied to TP3 & 4 where it is rectified by D1-4 and

ELECTRONICS TODAY INTERNATIONAL

48



4 x D BATTERY BOX

30mm SPACER

Fig.12. Exploded view

smoothed by G1-3. This gives aooroxmais,
then dropped to 7v. and 11 7w ow
The rest of the circuit consists
In each circuit the transisior
difference in voltage between
the current flow to the batizr,
voltage drop across the emimier ressior
reduces the base-emitier voiia
transistor further off. The coca
flow decreases. This resulis
flowing to the battery. The ¢ i
which control the base voliages

czuses a greater
=2 9 or 10) which
7w, turns the

Timer Circuit

The timer circuit takes its power irom the charger PCB via
TP101 & 2. The supply is regulatea to 12v. by IC101 and
smoothed by C104. When power is first applied to the circuit, a
short pulse of current flows tnrougn C103 which causes Q103
to turn on briefly. This pulis the trigger input of IC102 low and
turns off Q102 which allows the reset input of IC102 to go high
causing the timer to reset. When C103 is fully charged, no more
current flows to the base of Q103 and it turns off. This allows
the trigger input of IC102 to go high which starts the oscillator.
It also turns on Q102 which pulls the reset input low.

The Zener diode, Z101, is needed to allow the voltage on the
trigger input to reach a sufficiently high level. Without 2101, the
voltage on pin 11 of IC102 would only vary between Ov. and
0.7v. due to the connection to Q102 base, and IC102 would

see both these voltages as a logic low.

The timer works by charging C101 through R101-3. When
the voltage on C101 becomes equal to the voltage on pin 12 of
IC102, the capacitor is rapidly discharged to approximately 3v.
and a clock pulse is passed to the counter circuit. The time
delay can be adjusted by altering the voltage on pin 12 using
RV101.

Q104 is also briefly turned on through C105 when power is
first applied. This injects a clock pulse into the time base input
of IC102 which, combined with the signal on the reset input,
causes the counter circuit to reset immediately. This causes all
eight counter outputs to go low. These outputs are open
collector outputs and require external pull-up resistors to make
them work. In this circuit, only the highest bit of the output is
used. This output is initially low, which turns on RL101 via Q101
which causes the relay contact to close, bypassing the push
switch, SW101. This keeps mains power applied to the unit
after the push switch has been released. After 14 hours have

2032d. the counter’'s MSB output goes high which turns off
101 and removes the mains input from the unit.

Current Meter Circuit
Tn's circult takes its power from the regulated 7v. rail, and its

3¢ | will describe only one of them.
2201-4 form a potential divider across the power supply.
s at the junctions of R202 & 3 and R203 & 4 form

olzages correspond to 1/3 and 2/3 of the maximum voltage
developed across the emitter resistor of the charger circuit.
When maximum current is drawn from the charger circuit the
voltage at pin 3 of IC201 is higher than the voltage at pin 2
which causes pin 1 to go high and the red part of LED201
lluminates. Also the voltage at pin 6 is greater than the voltage
at pin 5 which keeps pin 7 low and prevents the green part of
LED201 from lighting. When the voltage at pins 3 & G is
between 1/3 and 2/3 of maximum, both outputs of IC201 will
go high and both parts of LED201 will light, causing it to appear
yellow. At input voltages below 1/3, only the green part of
LED201 is lit since the voltage at pin 6 is lower than pin 5, and
pin 3 is lower than pin 2.

A different pair of reference voltages are required for the PP3
meter circuit. These are provided by the potential divider chain
of R205- 8.

BATTERY HOLDERS

CHARGER =
TF1 P2 TP TPa 1t 12”1 5 TRS-TPETPY TPE TPE TPIO ¥
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Fig.13. Wiring diagram
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KIT OF PARTS

All parts are available from Maplin

e B B

e except for TX1 which is available from
= Greenweld.
g S i g
i Maplin Electronics

{ ;’; o P.O.Box 3

Rayleigh
Essex
S$S6 8LR

Greenweld Electronics Ltd.

27 Park Road
Southampton
SO1 3TB
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High quality stepping motor kits {all inciuding
motors) ‘Comstep Independen control of 2 ateppimi
matars by PG (Via the paralisl port) with 2 motors and
softwars

Kt e £67.00 ready bullt .. E89.00
Softwara suoport and 4 digilal inouts kit .. E27.00
powear interigoe 44 kit it £ £36.00
powar interisce BA kL . . AT £46.00
Stapper kit 4 (manual controlt inciudes 200 sisp

stepping motar and control sirauil £233.00

W are now stocking a range of stepping motors and
kits to drive them piease ask for the stepping motor
data-sheol for full mfarmation.

Invartor loroidal transformers 225VA 10.5-0-105
primary 0-260-285 secondary = £29.85

LEDS 3mm or 5mm red or green . . ....7p each
YRIOW . ..o 11p each
cable ties . 1p each £5.95 per 1000
£49.50 per 10,000

High quality photo resist copper clad epoxy glass
boards

Dimensions single sided doble sided
3x4 inches £1.08 £1.23
4xz8 inches E2.75 £2.99
Bx12 inches £6.20 =
12x12 inches £€12.25

Rachargesble Battenas

AA(HPTY . .ooo- - - » £0.89
AA TOOm=H .

C 2AH witl solder tags

D 4AH with solder tags
1/2AA with solder tags

AAA (HP16) 180mAH . ... ..
AA 500mAH with solder tags
C(HP11) 1.8AH

D (HP2)1.2AH .. .

PP3 8.4V 1710mAH . £
Sub C with solder 1ags = £2.50
1/3 AA with tags (philps CTV) £1.95

Siandard charger charges 4 AA cells in 5 hours or
4Cs or Ds in 12-14 hours + 1xPP3 (1, 2, 3 or 4 cells
may ba charged atatme) ... ... £5.95
High pawer charger as above bul charges the Cs and
D= i1 5 hours AAs Cs and Ds must be charged in 2s

or 42 . e " - £10.85
Mickal Metal Hydryde AA cells high capacity with no
mEIary

100mAH .. £3.50 1200mAH £3.75

Special offers please check for availability

stick of 4 42 x 16mm nicad batteries 171mmx18mm
tia with red & black leads 4.8v £5.95
Camputer grade capacitors with screw {erminals
58000uf 60v - . T
115v ac 80v dc molor 4mm x 22mm shaft 50mm dia x
60 kong body (excluding the shafl) it has replacable
ihermal fuse and brushes . . £4.95 each £3.95 100+
7 =egment common anode led display 12mm  £0.45
L3137k TO3 case variable reguiator £1.95
E1.44 100+

Gads FET low leakage current S8873 £12.95 each
£9.95 10+ £7.95 100+

B35250 P channel mosfet £0.45, BC559 transislor
£3.95 per 100

741805 hex invertor £10.00 per 100, used 8748
Mecrocanfroliar £3.50

SL852 UHF Limiting amplifier LC 16 surface mounting
packate wilh data sheet " ... £185
AM27502 £1.25 each 90p 100+, CDA4007UB 10p
100+, 6p 1000+

Sinclair light gun terminated wilh a jack plug and PP3

clip gives a signal when pointed at 50hz flickering light
with output wave formchart .. ............ £3.95
DC-DC convertor Reliability model Vi2P6 12v in 5
200ma out 300v input to output Isolation witn data
£4.95 each or pack of 10 £39.50
Hour counler used 7 digit 240v ac 50Hz> .. . . £1.45
COWERTY keyboard 58 key good quality switches new
it .. .E6.00

Airpax ABZE03-C lame stapping motor 14y 7.5' step
27ahm G3mm dia body 6.3mm shall £8.95 or £200.00
for a box of 30

Polyastar capacitors box type 22.5mm lead pitch
0.0ut 250y 18p each 14p 100+ 9p 1000+

1ul 250vde 20p each, 16p 100+, 10p 1000+

4 3ul 100vde 30p each, 20p 100+, 15p 10004
1450V hipolar slecirolytic axial lsads 15p each, 7.5p
1000+

0.22uf 250v polyester axial leads 15p each, 7.5p
1000+ Polypropylene 1uf 400vdc (Wima MKP10)
27.5mm pitch

32x29x17mm case 75p each 60p 100+

Philips 123 series solid aluminium axial leads

33uf 10v & 2.2uf 40p each, 25p 100+

Philips 108 series long life 22uf 63v axial 30p each
15p 1000+

Mullilayer AVX ceramic capacilors all 5mm pitch 100v
100pf, 150pf, 220pf, 10,000pf (10n) 10p each, 5p
100+, 3.5p 1000+

500pf compression trimmer . ........... ... &0p
40 uf 370vac motor slart capacilor (dialectrol type
containing no pcbs) £5.95 or £49.50 for 10

Soiid carbon resistors very low inductance idsal or
RF zirgults

27phm 2W, BBohm 2w 25p each 15p each 100+ we
have a rangs of 0.25w 0 5w 1w and 2w solid carbon
resislors please send SAE for list

P.C. 400W PSU {Intel pant 201035-001) with slancars

motherboard and 5 disk drive connectors, fan 2
mains inlel/outlet connectors on back and swi
the side (lop for tower case) dims .
212x49x149mm excluding switch £26.50 eacn
£138.00 for 6

MX180 Digital multimeter 17 ranges 100C
2Mohm 200mA iransistor Hfe v and 13+ =

AMD 27256-3 Eproms £2.00 each. £1.25 *
DIP switch 3PCO 12 pin (ERG SDC-
40p 100+

Disk drive hoxes for 525 disk d
power supply light grey plastic €
or £49.50 for 10

Hand helid ullrasonic remote
Cv2486 gas relay 30 x
terminals will also work 2
£7.50 per 100

All products adver:s.
otherwise stated

WE HAVE THE WIDEST CHOICE OF USED
OSCILLOSCOPES IN THE COUNTRY

HEWLETT PACKARD 17404

100MHz Dual Trace, Dalay Swoep ..

FARRCCIN MPTE Symtesteed AN
., EBADB i, Gen 500G

el Fq.‘:‘ll‘f e —— i
AWMz SeeSg T iFamp P

QPE HMODS Trips Trane 120MHZ

4 D Tracn FOMMHS Tialuy Swea)) 65
03 Dum| Troos BIMHE Qomp, faahor. E133

H# 1417 Mamn Frame
HP. 348506 gyl

Dl Tosee 250 Hz Dignal Sinage__... 1653
=4 i il pscliuopes =uapled win 2 probes
BLACK STAR EQUIPMENT {F&F & (rvia £5)

Temat RaicerotTime nt s, 8228
Ervn will e ILOcons| I

0.1 He-500kHE Sire'Sy’
i FNERATOH PV Yidea O -
hat Black Star equinmins ayvalsbie

8 Swiknad X1 X10 {F&F T3] i W E1E

Usod Equipment - Gu
Thiz e a VERY SMALL SAMP
ordering. CARRIAG

toed. Menuals supplied If possible.
E ar i f

[ = or lisls. Please check availabllity before
added to Total ol Geods and Carriage.

STEWART OF READING

110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Tel: 01734 268041 Fax: 01734 351696 o wrizorns bem to 5 30p0 MON-FAL{UNTIL Som THURS)

WINTER 1994/

QJECTS:
FEATURE PR -

Cordiess IR
Headphones

Chiptester

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

B 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
Electrical Appliance Watt Meter
Breath Tester
TV Audio/Video Tuner

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

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

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

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

¥ Send for your copy today!

Cirkit e
Cirkit Distribution Ltd

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 448899 - Fax (0992) 471314
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PC Clinic

This month in PC Clinic we look at choosing, .
installing, and using sound cards

Probably one of the most popular upgrades for

PC owners at the moment is the addition of a

sound card, or audio adapter as it should

properly be called. The reason for this is the

enormous boom in so called ‘multimedia
applications’ programmes which make full use of text, static
images, video clips and sound to convey information, or to add
an extra dimension to games.

Although every PC has a built-in speaker it is really only
designed for making beeping noises. This is because the
speaker is attached to a digital I/O line and the controlling
software, part of the BIOS routines, produces a noise simply by
todgling the line on and off. By varying the frequency at which
this switching off and on takes place it is possible to use the
internal speaker on a PC to play a tune or even output very
crude speech.

However, real sounds, such as music, the singing of birds,
or the human voice are all composed of complex waveforms,
certainly not a square wave of variable frequency. This means
that there is no way that one could output a Beethoven
symphony at CD sound quality through the PC internal speaker.
One could only do this by first of all converting the analog sound
waveform into digital data for storage on the computer’s hard
disk and then when you wish to play it outputting the digital
data through a digital to analog converter. This is exactly what a
sound card does; it is a fairly sophisticated A/D and D/A
converter.

Early generations of sound card worked with eight bit
waveform digitisation. This gave a reasonable quality sound
output, but because the digitisation step was fairly large it had a
rather poor output quality at high frequencies. A problem which
was compounded by the use of fairly low frequency sampling
rates; at the very minimum, one needs a sampling rate that is
twice the maximum frequency to be sampled.

i Souind Biag
ellings  Options  Help

| OuiekCD-Tracki |

Today, most good quality sound cards use 16bit digitisation .
and have sampling rates of 44KHz. This allows the card to
support sound reproduction of CD quality. With such a card
fitted, it should be possible for your computer to play music as
well as any reasonable quality stereo. It will also be able to
record sounds, pieces of music, voice annotations etc which
can then be stored on disk and replayed later.

Choosing a sound card

There are a wide range of different sound cards on the market
today, and when buying one it is important to check the
features offered by the card and the software that is supplied
with it. Before buying a card, one should first of all listen to the
sound output from that card, then if it is up to your expectations
go through the following checkpoints:

* Does it have a full CD-ROM interface? This is important if you
intend buying a CD-ROM drive at some later time. If you want to
use a SCSI drive, then make sure that the sound card supports
a standard SCSI-2 interface.

* Does it support Windows 3.1 multimedia extensions? If it
does then one can take full advantage of all the sound features
incorporated in Windows, including annotation of documents
using OLE sound clips.

* Does it have compatibility with MPC Level 2.07 If it conforms
to the muitimedia PC standards, then it should be usable as
part of most multimedia software and hardware systems. It
should support MIDI in, out, and pass through, as well as input
mixing. Sampling rates should be either 11KHz, 22KHz or
44KHz with sampling at either 8 or 16 bits. Also the sound card
should not use more than 10% of the computer’s processor
time.

* Bundled software. Look for a card with as much good quality
bundled software as possible, in particular voice
synthesis/recognition, CD playback, sound recording/playback/
waveform editing etc.

* Sampling and playback rates should be as high as possible; .
44KHz or higher sampling/playback will give CD quality sound
reproduction.

* Check that the card supports stereo playback for optimum
sound quality, also check that it has a built-in ampilifier on the
sound card so that one can use unamplified speakers.

* It should have full MIDI support, with all the appropriate MIDI
software and a standard MIDI port for connection to a MiDI
device such as a keyboard. Check the maximum number of
stereo voices supported; the more voices, the more complex
the compositions that the sound card can render.

* Voice recognition/synthesis is a useful feature that is available
on many cards. Cards that support voice recognition will have a
microphone input and be supplied with a microphone.

* Soundblaster and AdLib compatibility is now becoming
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software; compatibility is particularly wmpoﬁ:", Vol wani 0 get
the best games sound effects.

Installing a sound card

Like many adapter cards, a sound carc
and also perhaps a free DMA channel. T
prior to attempting to install the sounc czr2
done with the aid of the Microsoft Diag
which should be located on your ha 3
(MSD V2.01 is provided free with MS-DC=
to use menu-based program anc Wi 30T
are currently being used.

This information can be usec 10 s22ct 2n zooroorale Tes
IRQ and DMA. The sound carc snou s men 0= 0ono
the chosen IRQ and DMA: configurziion = usia, O
aid of jumpers or DIL switches. &% s oot 1ne M ould
be very carefully checked 1o ma 1 i
are being set and that the

done by software rather than wit
or switches.
Once the boara nas o=="
the system and open e ¢
Before installing the

)

znsion slots,

(1]

check for any cables 1zt ne=2 72 o= 2t 1o the card; you
may well find that iti1s eas=r 0 25207 @ cabies before
inserting the card. Max= = i o chodss the correct

adapter slot; for an 8-o szn o= =insran 8 ora 16 bit
slot and for a 16-bit carz just 2 12-07 201 Push the card
carefully into the slot anc secuz wiin 2 seraw,

There are a number of c22=s W o will need to be
connected, those going 10 tne C2-20M arive, the speakers, the
microphone and perhaps cuiput 1o 2 stereo System, or a MIDI
device. We will ignore the CD-=0% czoles for the time being,
these will be looked at in graziar 22121 next month.

The speaker output is & = 15 02 connected to a pair of
standard table-top speakers using 2 single stereo cable

il

connection between the cars 202 ons of the speakers and a
cable connection between the o 5:cakers. If you are using
this type of speaker, then thev ars test placed on either side of
your computer and anglea so 1nat tne beams of sound

converge just a few inches in front of the user. You might also
find that the sound quality is better if the speakers are raised to
the user’s ear level.

If you do not want to buy speakers, then it should, in most
cases, be possible to output sound from the sound card

through a standard stereo system. If the stereo has standard
auxiliary jacks then the sound card can be connected to these
jacks. The output from the sound card is a single cable, and the
input to the stereo is probably in the form of a left and right
input. To overcome this problem you will need a Y cable with a
single stereo connector at one end and two channel connectors
at the other ends. Note that since the standard jack systems
are different, you will probably need to use an adapter. Both
cable links and adapters are available from most audio shops.

If your stereo does not have an auxiliary jack, and many
cheap single unit stereo systems do not, then it may still be
possible to use your stereo provided that you don’t mind
opening it up and making a slight modification. What you are
looking for in your stereo are the connections between the
turntable or tape decks and the amplifier. In most cases, stereo
systems are modular inside and the output from the turntable to
the amplifier is made using a connector. Having identified the
cable and connector, one needs to make a splitter cable which
will allow the amplifier to be connected to the sound card as
well as the turntable.

Software support for sound cards

Unless you are running Windows 3.1 on your system you will
ose many of the advantages of having a sound card. This is
pacause Windows is now specifically designed as a multimedia
nterface: in other words, sound can be integrated into the
Yincows environment. One can assign sounds to Windows
s2nts, record and embed sound objects in a Windows
cocument, add voice notes to a document and, of course, one
czn use Windows with a CD-ROM drive to play ordinary audio
CDs in the background whilst you are using your computer.
Another fascinating application area for sound cards with
Windows is as a music composition and mixing system,
assuming that the sound card supports a full featured MIDI
interface then one can attach a MIDI keyboard and, running a
program like MiDlIsoft, compose music on the keyboard and
record, annotate and replay it on the computer, mixing together
multiple tracks, controlling tempo etc.

What a sound card will do

2 Play audio CDs on a PC with full software control
of volume, treble, bass, etc.

@ Pjay different types of sound files.
@ Compose music on your PC.
€ Use your PC as an audio editor and mixer.

@ Add realistic sound effects to games, applications
programmes etc.

@ Add digitised sound samples to documents,
such as voice notes.

€ Digitise and store sounds from a
microphone, stereo, CD etc.

® Run or create multimedia systems.

# A sound card will also probably allow one to add a
CD-ROM drive to the PC,
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Parallax
Stamp Review

We take a look at an ultra-small and very low-cost
computer that is easily programmable in BASIC, and
can be applied to solving a wide range of control
problems that would previously have required complex

dedicated circuitry

he Stamp system has been developed by the
Californian based company Parallax Inc.
Essentially, it is a standard PIC microcontroller
which has been programmed to run tokenised
code that was originally written in BASIC.

By using a standard very low-cost microcontroller chip as the
basis of the system it has been possible to keep the cost down
to a level where the Stamp can be used as a replacement for
even quite small dedicated circuits. By using BASIC, Parallax
have made the Stamp very easy to use.

The BASIC interpreter has been designed to handle control
applications. Thus, commands covering the 8 programmable
I/0 lines mean that they can be used standard digital control
lines, or they can be used as serial data I/O lines handling baud
rates of up to 2400, in addition they can be programmed to
control pulse width modulated servo systems, and they can
even be used to measure analog data from a potentiometer or
other variable resistive device.

For example, one can easily use the Stamp chips to
construct a small data terminal that can display messages
derived from a computer via a serial I/0 line. For this application,
all one needs is the Stamp, a few discrete components, a dot
matrix LCD display panel and a fairly simple programme.

Using a conventional hardware approach, this application
would take a long time to develop and debug. Even using a
standard microcontroller it would take long enough, but with a
Stamp it could be built and up and running in just
a few hours.

The Stamp system hardware

The Parallax Stamp is currently available as either a
basic development system or as a chip set. The
development system is a 1.5 x 2.5 inch PCB which
contains the Stamp circuit, a couple of 9volt battery
clips, a Svolt regulator a PC header for connecting

-vol
the board to a PC for programming, and an 1/0 Bit\;g,ty
header which provides connections for I/O power Clips

and ground. There is also a small prototyping area.
The Stamp system as it is being sold at the
moment consists of three chips and a few discrete
components. The main chip is an 18-pin BASIC
interpreter (actually a Microsystems PIC 16C586),
the BASIC programme which it executes is stored

in the second chip, a 256byte EEPROM and the third chip
is a 4MHz resonator.

The whole system requires just a single 5volt power supply.
Without driving any I/0 the typical power consumption of the
system is just 2mA, and in sleep mode (this can be software
initiated) current consumption drops to just 20UA.

By the time you read this, a new version of the Stamp should
be available to readers in the UK - the Stamp II. It is constructed
using surface mount technology and consists of just a single
24-pin DIP package. Parallax will be continuing the Stamp | but
it will also be produced using surface mount technology and
packaged as a 14-pin SIP package. Both of these
developments will make the Stamp system a lot easier to use
and a lot more compact; three chips and some discrete
components will be replaced by just one chip.

There are 8 I/O lines derived from the interpreter chip (on the
about to be launched Stamp Il system there are 16 /O lines).
Each of these lines can sink 25mA and source 20mA, although
the total sink and source for all 8 I/0 lines should not exceed
50mA (sink) or 40mA (source). This should be enough to drive a
lot of common I/O hardware, but if a larger sink or source current
is needed then the appropriate driver circuitry should be employed.

The fact that the EEPROM will only store 256 bytes may
seem like a rather severe limitation on code size; however, the
tokenisation used in this system is very efficient and each
BASIC instruction only takes about 2 or 3 bytes of the
EEPROM. This means that programmes can be up to about 80

256-byte  Programming /O
EEPROM Header Header
*lfooooo0coo0o0o0
mooooooo0o0o0
3 0000000 OOO
Efi*jlocococooooo0
Gl=]ooococoooooo
*"loooooocoocoo "
fsjltoooocooooo | Protolypmg
J(*Joocoocoooo0o0o0
2l*locoooooooo Area
. r Rllsjccooo0o00o000
~l[sjlococooocoo000o0
E’oooooooooo
N T Gl 0c0000c000CO0O
LL_/\!“\*,;E%’ ("loooooo0cooo

BASIC
Interpreter

5-volt
Regulator

Mounting
Holes
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or 100 lines long, sufficient for some quite complex pieces of
software. On the new Stamp Il system the amount of EEPROM
is expanded to 2048 bytes, sufficient for programmes of about
600 instructions long.

The 4MHz resonator means that programmes run at about
2,000 instructions per second, more than ample for most
control applications. If more speed is needed, then the new
Stamp Il has a 20MHz resonator and thus runs at about five
times the speed of the earlier model.

Programming the Stamp
The BASIC Stamp is programmed in a simple version of the
BASIC language. The language includes many familiar

the download is progressing. Once the programme is
downloaded it will automatically start running on the Stamp.
Once the Stamp has been programmed the programme will
stay in the EEPROM until it is erased and reprogrammed.

Some of the new BASIC commands which are available on
the Stamp are quite powerful, and can be used to create some
complex control programmes. The use of variables is
somewhat limited; the Stamp only has 16 bytes of RAM. These
are organised as 56 variables: 8 words, 16 bytes, and 32 bits.
The 32 bit variables cover the bottom 2 words or 4 bytes.
However, despite this limited storage area, it is surprising what
can be done, particularly if a little bit of thought and ingenuity
are applied to the programming.

AVAILABILITY OF THE STAMP

At the moment the Stamp is available in the UK
exclusively from Leeds based distributor Milford
Instruments.

The BASIC Stamp | development kit complete with
Programming package costs £99

Further Stamp | systems cost £33 each

The Stamp chipset consists of two chips each of the

interpreter, EEPROM, and resonator, and costs £33.
(this set obviously makes two Stamps.)

The SIL version of the Stamp | costs £29 with volume
discounts for orders of 5 or more.

All the above prices are exclusive of VAT and P&P. For
further details contact Milford Instruments on 01977
683665, or write to them at: Milford House, 120 High
Street, South Milford, Leeds LS25 5AQ.

BASIC Siamp -Stamp sized Computer runs BASIC

instructions such as FOR....NEXT, IF....THEN, and GOTO. as

well as special Stamp instructions such as SERIN (serial inputl.
PWM, and BUTTON (button input).

To write software for the Stamp, you will need the orogramming
package which is supplied with the development it. This
package consists of an editor programme which 7uns on a
standard PC and a programming cable wh:ch connects
between the three-pin programming header or ine Stamp
board and the PC’s parallel peri. The pac<age aiso contains full
documentation on the Stamp.

To start using the BASIC Stamc you Wil first need to
connect it to some source of power. oatiery clips are provided
on the board for connecting i ic 2 s1ancard 9V battery, this is
probably the most convenient way of powering the Stamp.
Alternativety, a bench power suppiy could be used. Before
writing any code the Stamp shouic alsc be connected to the
PG using the programming cable that is provided as part of the
programming package.

The BASIC programme is written using the editor
programme which runs on the PC iminimum system
requirements are an IBM PC or compatible with 3.5inch disk
drive, parallel port, 128K of RAM and DOS 2.0 or greater). The
editor is a full function system with all the features one would
expect of an editor with the additional feature of being able to
tokenise the programme and download the resulting code to
the Stamp EEPROM via the programming cable.

This technique of writing the programme using a PC based
editor and then tokenising and downloading allows one to very
easily write and test a programme. Downloading typically takes
a few seconds and a bargraph on the PC screen shows how

The Basic Stamp by PARALLAX measures
only 40x60mm yet is a true microcom-
puter that runs BASIC programmes written
on your PC. Iis size, ease of use and
extensive 1/O featlures make it an ideal
tool for both educational and industrial
applications as well as for the serious
hobbyist

Writing programmes for the Stamp is easy. A
3-pin cable connects the Stamp to your PC
printer port. One piece of software is used to
enter,debug and download your programme.
Features include 8 1/O lines, non-volatile
memory, serial comms, pulse measurement
and PWM; all achieved with a minimum of
external components,

Typical

Application

L

T

The BASIC Stamp Development Kit at £99 includes; 1 BASIC Stamp, instruction manual, PC
cable, software and extensive application notes. Further Stamps are available from £29

MUSCIE Wires -wires that contract when heated!

Fascinating, highly processed Shape Memory
Alloy wires that actually contract when
electrically heated producing a useful amount
of force.

Low cost linear actuators at lastl

Their light-weight makes them excellent for
use in models, robots and many other types
of project. Low voltage and power allows
simple control by computer or electronics (eg
The BASIC Stamp).

Detailed Data and Project Book {128 pages)
plus Muscle Wire kit suitable for 13 projects
including BORIS the walking, six-legged
robot; only £44.95.

All prices excl VAT and £3 postage per order. For further details of the Stamp, Muscle Wires
and other products please call for our NEW colour catalogue

MILFORD INSTRUMENTS
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A Portble

Programm

A portable EPROM programmer can be a useful
addition to one’s tool kit. Here, Richard Grodzik
shows how to build one

New Technology? Not really, the EPROM rail to ground produces a 24 voit potential difference - in
{erasable programmable read-only memory) has practice, this is more like 25 volts which is perfect for the Vpp
been around for 20 years. You'll find them in supply to the EPROM. To keep battery current low (< 100 mA),
millions of PCs and countless numbers of alow drop 5 volt regulator is used to provide power for the
embedded computer systems. The ubiquitous board's electronics. So with a typical ampere-hour capacity of
2716 EPROM is still going strong and with a capacity of 2048 300 mAH, a PP3 battery should provide a typical operating time
bytes is an ideal starting point for ROM-based projects. of at least a couple of hours.
Available from most component suppliers as type number Programming couldn’t be simpler. Utilising a public domain
M2716-1F1, this EPROM requires a 25 volt programming terminal emulator such as ‘TELIX', the onboard software
voltage and will interface to most microprocessors. The older (resident in a 2716 of course), first checks that the EPROM is
D2716-1 EPROMSs have slightly different fanout characteristics fully erased i.e. all locations contain FFH. If this is so, the file
and are best left alone, containing the object code (size 2048 bytes) is sent from a PC
With the availability of modern components, the design of a along the serial link to the programmer and programming
portable EPROM programmer becomes realizable. The commences under software control. Just time to make a
provision of a 25 volt supply is easily achieved utilising a de-de Cuppa, since it takes approximately 1 minute 40 seconds to
converter. The 0512D converter takes a 5 volt input and program the entire EPROM, at which time a ‘Completed

produces +ve and -ve 12 volt outputs; strapping the -ve 12 volt Programming’ message is flashed on the PC's screen.
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Hardware Handshaking.
Since the serial link of the portable programmer communicates
with the PC at 9600 baud, a handshaking arrangement hds to

be provided as each EPROM location takes 50 mS to program.

A 9600 baud rate transmits a 10 bit R$232 word, including
start and stop bit every 1 ms. By controlling the CTS (clear to
send) input of the PC'’s serial handshake input, the
programmer allows 1 byte to be sent from the PC’s port every
50 ms + software overhead time. If using a terminal emulator
other than TELIX, ensure that the CTS/RTS hardware
handshake has been enabled.

Circuit Description.

The block diagram shows the major components of the
portable Programmer. Based on the 80C31 embedded
microcontroller, a PLCC package with very low current
consumption and a small footprint. The software in the 2716
controls all communications between the Programmer and the
PC. The only intervention by the operator is to type ‘G’ at the
PC'’s keyboard to activate the system, and then to send the
ROMable code to the programmer.

Table 1 details the logic levels and Vce/Vpp voltage levels
required by the EPROM for blank checking and then for
programming, with the associated waveforms shown in figure
1. The OE line is held at logic low for reading (blank checxing
and at logic high when programming. The 50 ms proo ””””” c
pulse is applied to the CE/PGM pln and sxmultaneo

el

chip. See diagram 1.

As the train of programming pulses increment the address
counter and burn the EPROM, the data bytes received from the
PC are applied to the data lines of the ZIF socket via the 80C31
port lines P1.0 thru P1.7. This arrangement works because the
counter increments on the trailing edge of the programming
pulse i.e. at the completion of the 50 ms programming pulse.

A reed relay with an operating coil resistance of 500 ohms -
again to limit battery current consumption, comes into effect
when the Programmer has received a G signal from the PC. An
LED indicator signals that the relay has been activated and that
the ground pin ¢f the ZIF socket has been grounded, allowing
programming operations to take place. Do not insert or remove
me EPROM from the Z\F socket when the LED is on, since

A 4 100 mA fuse has been included to provide a

. but this cannot be guaranteed. On completion of
ming the LED will extinguish, and the EPROM can then
v ramoved.

ARt

Construction tips

22 win most microprocessor based projects, it is definitely a

| task to accommodate all the printed wiring on a
ied board. Inevitably, a dozen or so wire links have to
. The prototype has been given a neat appearance by
ing all the links on the underside of the board. The
~onnecting pads were not drilled and, once tinned, insulated
irs- v frappmg wire was easily soldered in place to provide
:n2zs links - a quick and convenient process that dispenses
+itn the fiddly job of conventional wire linking.
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Fig.1. PCB component overlay

Fig.2. System block diagram
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The PLCC socket for the 80C31 requires care when drilling.
Use a 0.6 mm drill and accurately drill these holes, since it is
nigh enough impossible to located these chip carriers if a hole
has been misplaced. The drill size is recommended since using
alarger diameter drill will not leave sufficient copper on the
board for soidering, For those readers wishing to manufacture
their own PCB, an artwork file is available on a floppy ‘'Circuit’
which will print from DOS to any printer using the MSDOS
command PRINT .i.e. enter PRINT CIRCUIT.

Using TELIX

Version 3.15 of TELIX supports hardware handshaking. Note
that this software is a user supported software product and
users must satisfy the conditions of the limited ficence. A copy
of this software is available from the author. Alternately any
terminal emulation software may be used such as Terminal
supplied with ‘Windows’, or communications software,
notably ‘Protel’. _

If using TELIX, the user must configure the software as
follows:

& Sclect configure telix (ALT 0O)

@ select terminal options, option K - CTS/RTS hardware flow
control - on.

© Select flenames and paths. Select UPLOAD directory and
enter Directory name containing object files for transmission.

& enter G.

® press Page up key, select ASCII, and enter file name of code
to send to the Programmer,

® press enter key.

Note that the file size should be 2048 bytes (0800H). This
can be checked by DEBUG command RCX, which returns the
number of bytes in the file.

A3 1f2 floppy containing the PCB artwork, nexdump of the
operating system ROM and a copy of TELIX is available from
the author: Mr.R.Grodzik ( Micros), 53 Chelmsford Road, Bradford
BD3 8QN West Yorkshire U.K. Price: £12.50 Including P& P,

Bl: Features of portable
EPROM programmer.

® Serial 9600 baud interface.

® Battery powered.

® Uses PC terminal emulation software.

® 'Smart’ embedded programming software.

® Connects to the COM1 or COM2 port of
any IBM compatible PC.

#INCLUDE SFR51.EQU

; PORTARLE

.org @

ACALL
LCALL T
LCALL GO

ChiRe TR1

MOV DPTR, #CLRSCR
LCALL MESSAGE

LCALL BLANKCHECK

LCALL DEROUNCE
CINE ‘A, # P’ START
MOV P1,#0FFH

CILR R3%2

LCALL DEROUNCE

MOV DPTR,#00
LCALL INIT

RECEIVE:CLR P3.4

LOOP:
JNB RI,LOOP

CLR RI
SETH P3.4

MOV A, SBUF
MOV P1,A
CPLL P31 3
LCALL DELAY
CPL: P33
INC DPTR
MOV A, #8

CINE A, DPH, RECEIVE
CIR B34
SRE, 3

MOV . DPRTR, #FINISH

LCALL MESSAGE

MOV P1,#0FFH
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ZPROM PROGRAMMER

SOURCE CODE

CLEAR SCREEN. AND SEND

BEATIED) RESTHART
{ SWITCH ON RELAY/LED
;AND“WATIT FOR DATE
; BYTE COUNTER
: TAKE TN SERTAL DETE FROM
TERMINAL
7 AND BURN . EPROM
; ENABLE, CTS
i1IF FLAG RI TS SET, BYTE
HAS BE

ED FLAG

5S LOCATION
ALLI LOCATIONS

; COMPLETED . PROGRAMMIMG
MESSAGE SENT TO TERMINAL




6PIN  9-WAY

DIN D TYPE

SKT FEMALE
—————————3>——3 8 CTS
——3>—3 3 TXD
%3 AXD
[>—>s e
— 4 TR
[; & DSA

NC 7 RTS

1
| e

T4HC14
8pCH
T4HCET3
2IC16
HCF4040
Max232
05120
LM2831Z-5
BS170
BS170
TNAGDY

60002

REED RELAY
11,0592 MHz

Fig.3. Portable M progrs =r crcuit disgram

1
MODE /CE/PGM 'OE| PIN21 | DATA

READ

PROGRAM

BLANK CHECK
PROGRAM INHIBIT
DESELECT

FROGRAMMING PULSE

TS ADDRESS COUNTER
RESET

CLOCK
PULSES ] PROGRAMMING

CEPGM §
pa RECEPTION
i;gggss ¥00( 0000 e 000 BLANK ENABLED PROGRAM
. CHECK

SYSTEM WAVEFORMS
Fig.4. EPROM programming waveforms Fig.5. EPROM programming logic levels




STOP:

GO:

SETB P3.3
SJIMP STOP

CLR P3.4

JNB RI,H

CLR RI

MOV A, SBUF

CINE A, #'G’, START

SETB P3.4
RET

BLANKCHECK :

CLR P3.5
CLR P3.2

MOV DPTR, #0
MOV B, #0FFH

MOV P1, #0FFH

CONT1:MOV A, P1.

CONT :

PASS:

FAIL:

SETB

TXD:

CINE A, B, FAIL
MOV A, #8
CJNE A, DPH, CONT;

SJMP PASS
INC DPTR
CPL P3.3

CPL P3.3

SJMP CONT1

MOV DPTR, #PMES
LCALL MESSAGE
MOV A, #p
SETB P3.5

SETB P3.2

RET

MOV DPTR, #FMES ;

LCALL MESSAGE

MOV A, #'F’
P3.5

SETB P3.2
RET

MOV SCON , #050H
MOV TMOD, #020H
MOV TH1, #0FDH

MOV SBUF, &

SETB TR1

LOOP3:

JNB TI,LOOP3
CLR TR1
CLR TI

RET

MESSAGE:

;DISABLE BURNING

;ENABLE CTS LINE
;WAIT FOR SERIAL BYTE

i IF RECEIVED BYTE IS NOT
‘G’ THEN ABORT
iTF ‘G’ THEN CONTINUE

i EPROM READ MODE
;LED IS ON

;BASE ADDRESS OF EPROM
0000

;COMPARE EACH ADDRESS
LOCATION WITH FFH

iNOT FFH, BLANKCHECK FAILED
7ADDRESS 0800H

IF LAST BYTE OF EPROM I.E.
07FFH

7HAS BEEN CHECKED, THEN
SEND

; BLANKCHECK PASSED MESSAGE
TO TERMTINAL

;NEXT EPROM ADDRESS

; TOGGLE PGM/CE LINE
;T.E. INCREMENT 4040
ADDRESS COUNTER

;LOOP UNTIL ALL ADDRESSES
CHECKED

;EPROM IS BLANK

;LOAD VARTAABLE WITH o198

FAIL BLANKCHECK MESSAGE
SENT TO TERMINAIL,

;LOAD VARIABLE WITH ‘F

7 TRANSMISSION ROUTINE
; PROGRAM 8031 SFR’'S

7FOR TRANSMISSSION

;BYTE IN ACCUMULATOR Is
TRANSMITTED

; TRANSMIT MESSAGE STRING

MOV A,

AGAIN:
PUSH A

MOVC A

CJINE A

#0

. @A+DPTR

, #24H, OVER

LJMP OUT1

CLRSCR:
.BYTE

.BYTE

- TEXT

-BYTE

PMES :
. TEXT

.BYTE

-BYTE

.BYTE

FMES:
.TEXT

.BYTE

.BYTE

.BYTE

FINISH:
. TEXT

.BYTE
-.BYTE

.BYTE

OVER:
MOV

MOV

MOV
MOV

TH

LOOPX:
JNB TI
POP A
INC A

07 ;i BELL

0CH
SCREEN

“SYSTEM INITIALISED o Jid

024H i END OF TEXT

“ CHECK PASSED - SEND DATA”
00DH ; RETURN
00AH i LINEFEED

024H

;FORMFEED I.E.

CLEAR

($) MARKER

" CHECK FAILED - PROGRAMMING ABORTED”

00DH

00AH

0241

“ PROGRAMMING COMPLETED"

00DH
00AH

024H

SCON, #050H

TMOD, #020H

1, #0FDH

SBUF, A

SETB TR1

, LOOPX

LIMP AGAIN

OUT1:
POP A
CLR TR
CLR TI
RET

TRANSMIT:

1

;NOT USED

SETB TR1
MOV SBUF, #' .-’

LOOPZ
JNB TI

, LOOPZ
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(@R ST

RET
= DLRT FOR
INIT: STCErTSON 2
MOV SCON, 205 s==312r woo= 1, SECEIVER
MOV TMOD, s =IT AUTC
MOV THL,=0ED Tw== TErOAD VALUE FOR
CLR EZ ——ca=i® SICBAL INTERRUPT
SETE TRL 5a_—=
RET
DEBOUNCE : D2: DEC R6
MOV RS, =03 = TECT DEROUNCE
D3: DEC #E
MOV R7, #0FFH
MOV E7 '. Dk SN ERE R
Di: * DEC ‘RY CJINE R7,#00,D1
CoNE =7, = CJINE R§,#00,D2
CINE 27, = POP PSW
RET RORE
RET
DELAY : ESE 50-55
.ORG 0800H

;FILE SIZE 2048 BYTES

ESE WIDTH SN

Jliweiti FEXDUMP -- Release ol.0
Tewpizg File: C:BURN.OBJ

P03 1201 6a 90 00 1 11 b6 12 01 3¢ 12 00 58 ¢2 fe
§500- 35 00 ¢l 12 00 b6 12 00 67 12 01 6a b4 50 el 75
134 3§ ff c2 b2 12 01 6a 90 00 06 12 01 5c c2 b4 30
1331, 98 fd c2 98 d2 b4 e5 99 £5 90 b2 bI 12 01 77 bl
1345 53 a3 74 08 b5 83 e6 c2 b4 d2 b2 90 81 1b 12 00
§83i- b6 73 90 £f d2 b3 80 fe c2 b4 30 96 fd c2 98 ef
P82- 99 b4 47 9c d2 b4 22 c2 b5 c2 b2 90 00 00 75 f0
2Th. ff 75 90 ff 5 90 b5 f0 1b 74 08 b5 83 02 80 07
“35 a3 b2 b3 b2 b3 80 ed 90 00 49 12 00 b6 74 50 d2
b5 d2 b2 22 96 00 £5 12 00 b6 74 46 d2 b5 d2 b2
20 75 96 50 75 89 20 75 8d fd f5 99 d2 Be 30 99
fd ¢2 Be c2 99 22 74 00 c0 0 93 b4 24 76 02 01
43 07 Oc 53 59 53 54 45 4d 20 49 4e 49 54 49 41
dc 49 53 45 44 20 2e 2e 24 20 43 48 45 43 4b 20
30 41 53 53 45 44 20 2d 20 53 45 de 44 20 44 41
54 41 0d 0a 24 20 43 48 45 43 4b 20 46 41 49 4¢c
45 44 20 20 20 50 52 Af 47 52 41 4d 4d 49 de 47
20 41 42 4F 52 54 45 44 0d 0a 24 20 50 52 4f 47
52 41 4d 4d 49 de 47 20 43 Af 4a 50 4c 45 54 45
44 64 0a 24 75 98 50 75 89 20 75 8d fd f5 99 d2
e 30 99 £d d0 0 04 02 00 b8 40 el c2 Be c2 99
22 d2 8e 75 99 2e 30 99 fd c2 99 22 75 98 50 75
89 20 75 8d fd c2 af d2 8e 22 Te ff le af ff If
bf 00 fc be 00 £6 22 c0 0 c0 d0 Te 34 le 7€ ff
1f bf 00 fc be 00 f6 d0 0 d0 e0 22 ff ff ff ff
It ff ff ff ff £f £ £f £f £f £F ff £f ff ff {f
£f £f € ff 6 £f £F £ £F €f £f f £f € €f ff
Pt ff EF ff £f £f €F £f £f £f £ ff ff f £F ff

AP T, fv..

*J..SYSTEM INITIA®
"LISED ..$ CHECK '
*PASSED - SEND DA*
*TA..$ CHECK FAIL®
"ED - PROGRAMMING"
* ABORTED..$ PROG"
"RAMMING COMPLETE"
"D, .$u.Pu, u..... '

..........
...............

................

E I R

................
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Practically

SPEAKING

BY TERRY BALBIRNIE

Last month we looked at some essential
tools for the amateur workshop. This
time we shall pursue this topic and also
look at some tools which, although not
essential, may be found useful.

Many vices

A miniature vice is extremely useful. The type which can be
quickly attached to any work surface is convenient. Maplin sell
their Hobby Vice for £2.65. This is made of plastic with metal
faced jaws and is suitable for light electronics work. A 50rmm
steel bench vice will cost around £15.

For drilling heles in boxes and panels, you will nead a small
hand drill and a set of twist drills to go with it - say, 1.5mm to
8mm or the imperial equivalent. The drill itself could be an
ordinary DIY type and passibly shared with other sas around
the house. However, the drill bits themselves should be
reserved for electronics purposes. A centre punch and a small
hammer will be necessary for accurately marking the centre of
the hole to be drilled and to give a start to the process. This will
prevent the drill bit from slipping and scratching the surface.

Fine work

For driling holes in PCBs and other fine wark, you will need a
miniature 12V drill fitted in a vertical drill stand. Unfortunately,
these do not come cheap. You will need to pay from £15 up to
£30 for the drill and about the same for its power supply
(although a suitable 12v supply may already exist or it could be
operated from the 12V lead-acid battery in the Mains Free
Workshop (Practically Speaking September, 1994). The stand
will also cost around £30. At a pinch, you could use the drill
without a stand but this is both tedious and drill-breaking work,
For PCB drilling you will need some very thin drills - about
0.5mm to 1.5mm. Some people drill all PCB holes 1mm
diameter minimum but this size is tog large for many
component leads,

You will need some small neede files. These are often
supplied as a set in a plastic wallet - perhaps, flat, round, half-
round, square and triangular, Expect to pay between £5 and
£10 depending on the quality. Make sure they have handles to
prevent the tang jabbing into your hand if the file unexpectadly
sticks in use.

A particularly useful tool is the taper reamer. This may be
used to clean up holes in panels etc. It is also handy for
enlarging holes when the largest available drill is still too small -

for example, to make the hole for a potentiometer. Flling out a
hole is tedious but the reamer will do the job in a very short
time. A good taper reamer will cost £10 but adequate ones will
cost about half this amount. A suitable size is 3mm to 10mm,

Crafty stuff

A craft knife will always be usefyl. Usually people already have
their preferences as regards style. It is, however, a good idea to
buy one with a retractable blade.

I once bought a “pearl catcher” to make an order up to
minimum value. I'm glad that | did because | have used it quite a
lot. To readers unfamiliar with a pearl catcher, it is a small
pencil-ike device. When the end is pressed, spring prongs
emerge from the other end. These may be placed around a
small item and the plunger released. The part is then gripped
firmly by the prongs. Pear catchers are handy for recovering
small screws which have dropped into the depths of some
piece of equipment, They cost less than £1 so it is worth
having one.

You need a small hacksaw for removing excess spindle from
potentiometers and rotary switches - this is another piece of
equipment which could be shared. A magnifying glass is always
useful. Even those with good eyesight may need this to see the
lettering on a small component such as a Zener diode or to
locate the exact position for a hole when driling a PCB.

ltems for the short list are a set of Allen keys (say, 1.5mm
upwards) and some nut spinners - say, 3mm to 5mm., A small
Spanner set between 4mm and 6mm will also be needed every
now and again.

That’s all for this month. Next time, we shall look at PCB
making equipment.

—

; ELECTRONICS TODAY INTERNATIONAL

62




PCB Designer

For Windows 3.1

Runs on any PC running
Windows in standard or
enhanced mode
with 2MB

ngﬁﬁgg)ﬁs ;\T ULTRA MINIATURE
Topavs prices CCTV CAMERAS

S SR e e e e S S S|
MINIATURE PCB CAMERA WITH ELECTRONIC AUTO IRIS LENS
HIGH RESOLUTION WIDE ANGLE OF VIEW ( 72 DEGREES ) £ 1 5 5 . O 0
HIDE ANY WHERE, AUTOMATICALLY ADJUSTS TO LIGHT PLUS P&P

ONLY 38mm X 38mm. 12 VOLT DC. 0.5 LUX SENSITIVITY, |
WE WERE SURPRISED AT THE QUALITY SO WILL YOL!!
PIN HOLE VERSION ALSO AVAILABLE

LENS DIAMETER APPROX lmm COULD FIT REHIND A PICTURE
SAME BOARD SIZE AND ANGLE OF VIEW AS ABOVE

Produce Single or Double sided PCBs.
v Print out to amy #indow s supported printer.
v’ Toolbar for rapid access to commonly used
components

Help“w prompis on screen as you work.

IDEAL FOR SURVEILLANCE ON
DRIVEWAYS SHEDS, BABIES
ROOM, DOOR ENTRY, FARMS,
PUBS, WATCHING TILLS,

SHOPS,COMPUTERS
POWER SUPPLY  £15.00

| APPROX SZESS
COMPLETE ccTv SYSTEMFOR  ONLY
CCD CAMERA WITH WIDE ANGLE LENS .
20 MTR OF CABLE, WALL BRACKET iP&p

| 5" MONITOR WITH SOUND
CONNECTIONS FOR VIDEO RECORDER SECOND CAMERA

PROVISION FOR SECOND CAMERA £175.00 +P&P
FREE TECHNICAL ADVICE  FREE SYSTEM DESIGN SERVICE
14 )  WIDE RANGE OF EQUIPMENT FOR DOMESTIC & COMMERCIAL USES

PhOIle (0432 355 414 access and Visa welcome) e =
Software HEE 061702 0500 . o0 momoN Roso

/ ACCESNS VISA -
22 Tavistock Drive. Beimont Hereford, HR2 7XN. : e MANCHESTER
e S A R v cox g on EXCEL SECURITY SYSTEMS M28 3BW

C(RIBE & ENTER OUR
FREE PRIZE DRAU'

ETI magazine, the guide to electronics for today
and tomorrow, has a fantastic offer in store for you.

We’'ll enter you into an exclusive FREE draw if you subscribe today.
You could be walking away with a FREE subscription or a handy binder to
keep your favourite magazines in pristine condition.

FREE DRAW PRIZES: 1st PRIZE: A further 1year subscription.
2nd PRIZE: Five subscriptions for 6 months.
3rd PRIZE: 10 binders.

What's more, with a subscription, you'll save both time and money.
Just see what could be in store for you if you subscribe:

Guar d FREE* h delivery before shop sale.

Never miss an issue.

No future price increases.

*(U.K. Only)
[ e e e e e
| Yes, 1would like a subscription to ETI magazine. L] & Please enter me into the FREE ETI Prize Draw. O #
| Please commence my subscription from the ..........ccccen.ic... iSSUE,
| Please quote subscription number if i

Direct Delivery Subscription Rates:

UK. Europe & Eire Sterling Overseas U.S.$ Overseas
1 Year (12 issues) £25.80 £32.70 £33.90 $56.00
lenclose a q .0, for £ made payable to Nexus or please debit my Access/Visa:

0 o

Signatur Expiry.
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Addr

Post Code.

I please post this coupon with your paymeni io:
1 Argus Subscription Services, Q House, 2 G y, Redhill, Surrey. RH1 1QS.
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LThIS offer must close on: 5/5/95 (Code:| ETOGu

{redit card holders, why not call our subscription hotline on: 01737 768611
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based

mini terminal

In this, the first of a regular series of
projects designed around the Parallax
Stamp, we take a look at how to use this
versatile little computer system to form
the heart of a simple user-interface

- terminal based on a 16 character LCD
dot matrix display

fyou look around you will probably find dozens
of applications for small data displays with a few
input buttons. Applications such as cash tills,
 drinks dispensers, photocopiers, phone boxes,
- CNC machine tools, laser printers, top range
- audio eQuipment. motor cars and, of course, a whole range of
_Instrumentation from EPROM programmers and multimeters, to
gas chromatographs and mass spectrometers.

Another application area for small data displays lies in
Systemns which use a central host computer to control a number
of remote functions. At various locations in such systems, users
communicate with the main system via small terminals that
display system status and accept a minimal range of inputs. This
could, for example, be an environmental Or security control system:.

One can of course buy complete display modules which
accept serial data input and are simply plugged into any
application to provide the desired terminal function. However,
they are expensive and one is confined to using a set design.
Neither of these factors will find particular favour with the
experimenter or the designer of one-off systems.

The alternative is to build and design one’s own data display
terminal. The use of conventional logic circuitry is one obvious
choice: But although the circuitry would be cheap, the time
taken to design and debug the circuit would be prohibitive. A ,
much easier solution would be to use a microcontroller chip and
write the display control functions in software.

However, the problem with a standard microcontroller is that
the designer needs to have all the appropriate development
hardware and software together with a reasonably good
knowledge of the microcontroller instruction code. None of
these are iikely to be possessed by the average occasional
microcontroller user.

Enter the Parallax Stamp, a microcontroller which can be
programmed in a language that most computer users are
familiar with, BASIC,

The BASIC Stamp’s ease of programming and built-in
support for serial communications make it a good candidate for
such user-interface applications. Indeed all that is needed to
construct a simple data terminal is a Stamp, a dot matrix LCD

SWITCHES 0 - 3

BASIC INTERPRETER
256-BYTE EEPROM PROIOTYP'NG

ool
Dwﬁm 1 [ ik

Fig. 1 Terminal circuit

; ARE
BASIC STAMP £ A —{
Y : ; % i
Ci
gy .~ c
BATTERY | Eﬁ =
CLIPS [e]=]s] :
\ O 2 DB3
2 13 115 |7 8 T9 10
O L 10kj [10k| |10k} Mok
[‘Eﬂm : ﬁ +5V 1 ‘
(8] > e G
17 %
MOUNTING \-L /O HEADER 1k |22k 10k CONTRAST
HOLES . -
5.VOLT SERIAL IN J =
PROGRAMMING  REGULATOR
HEADER SERIAL QUT
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P —

display, a few push butions and 2 few resisions: ihe circuit s
shown in Fig.1.
It should be noied et = s oroe Juid-crystal

display (LCD) that Sl = ar Hitachi
44780 controller iC =N of LCDs
ranging in size from two Wes o x4) to 2x40,
These modules ars wiss, 2vzias ctronic

component supplisrs

ferminal works

miy initialises the

it and enables an
zracters, the program

After init: op waiting for the

arrival of a ¢ 2 interface.
When a char st a short list of
special char: ad return). If it is not
one of these, 1 gisplay, and re-enters

cursor bac< orE soanE
out the characiz e

The second mowe-oe
automaticaliv zou = RS0

If & conircd-C 1= veceven, $he program issues a clear
instruction to ihe LED, wincs r==o ¢ filling the screen with
blanks, and retuming Se orsor 0§ fmost position.

if-a retumn cherecssr & fecenedq, | ogram interprets the
Message 2s 2 usry "marma 2 08 e from the user. It
enters a lcon watrg Sor e Lesr 10 press one of the four
pushbuttons. YWnen ne anes. tme orogram sends the character

("0” through “3") rexees
host syster. It tner r==
Because of 28 7= o

" e bution number back to the

receive characiars &
program musi 0wt = i 3 space between characters;
perhaps a 3-m cu reduce the baud rate to
300 baud anc = ~alt0150r 2 stop bits, you
may avoid the ne=a i & aelay.

At the beginsing of £ am, during the initialisation of
the LCD, you mav & inat several instructions are

=nciosed in for/ next loops. This is

repeated, insiszc of Den
: ; 2 downloading bar graph

not an oversicnt. Wizis
indicated that ins r=c=2m=2 mstructions actually resulted in a
more Compac: oroo = 2 Stamp's point of view. Keep

an eye on that ¢ LT ing programs; it a good relative
indication of how mussn orogramn space you've used. The
terminal program coouoss acout two-thirds of the Stamp'’s

EEPROM.
From an & aecint, the circuit employs a couple

e RS-232 communication. The
8C56, is equipped with hefty static-
protection dic #foutput pins. When the Stamp
receives RS-Z3 A typically swings between -12 and
+12 volts (V). 1 3 serve 1o limit the voltage actually
seen by the PIC's ireuitry to 0 and +5V. The 22k
resistor limits the cwrant through the diodes to prevent
damage.

Sending serial cutput without an external driver circuit
exploits another lcochoie in the RS-232 standard. While most
RS-232 devices expect the signal to swing between at least -3
and +3V, most wil accept the 0 and +5V output of the PIC
without probiems.

of tricks. The

This setup is less noise-immune than circuits that play by the
RS-232 rules. If you add a line driver/receiver such as a Maxim
MAX232, remember that these devices also invert the signals.
You'll have to change the baud/mode parameter in the
instructions SERIN and SEROUT to T2400, where T stands for
true signal polarity. If industrial- strength noise immunity is
required, or the interface will be at the end of a mile-long stretch
of wire, use an RS-422 driver/receiver. This will require the
same changes to SERIN and SEROUT.

Another trick allows the sharing of input/output pins
between the LCD and the pushbuttons. What happens if the
user presses the buttons while the LCD is receiving data?
Nothing. The Stamp can sink enough current to prevent the 1k
pull-up resistors from affecting the state of its active output
lines. And when the Stamp is receiving input from the switches,
the LCD is disabled, so its data lines are in a high-impedance
state that's the next best thing to not being there. These facts
allow the LCD and the switches to share the data fines without
interference. _

Finally, note that the resistors are shown on the data side of
the switches, not on the +5V side. This is an inexpensive
precaution against damage or interference due to electrostatic
discharge from the user’s fi f‘ngemps It's not an especially
effective precautlon but the price is nght

4 PROCGRAM: Terminai.bas

P ihe Stoamp Serves as a ugser-antertacesterminal.
It docepts text via RS-232 Irom a * host; and
provides a way for the user to respond to gueries
via four pushbuttons.

! Serial data lnput

O out = commr al edata oubout tbin

R =5 7 tnaple pln, 1 = enabled
RS = 4 ' Repister select pin, 0 =
e instruction
D leey = B . Variable holding # of key
e s prasged.,

char = b3 ¢ Uharacter senf tod LCD.
Sw. 0 f;fpﬁq@’ User input switches

el = pinl® multiplexed w/LCD data

; Tinesz.
Symbol Bw 2= pin2 Symbol Sw_3 = pind

‘. Set up thé Stampis . I/0 lines and initislise the
j_JCD. L E
begin: let. ping =0 ¢ Clear the output
tines
let dirs = 301111111 * One ifoput, 7
. outputs

pause 200 ‘¢ Wait 200 ms dor LCD

to reset

t ITonipaalise the LCb in accordance with Hitachi‘s
inetruckipons for 4:pbit interface.

jet ping = $0U0UQUUIL Y Set tg 8-bit

. ‘operation.

Cogend dalo three
times

L 1D

puldoib: B,

pause 10 ! to dndtidlise Leh,

pulzont .1

Dillise T

pulscut E,1

pause 10

ler ping = 300000010 * Set to 4-bit
operation.

ol ksonE B ‘ Send above data three
times,

pLipout bl

pulsout &, |
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let char = 14 ‘ Set up ICD in lgop: let keys = 0

accordance with if Sw 0 = 1 thep xmit * AdA one for each
gosub wr_LCD ‘Hitachi inst .manual. skipped key.

let char = & ' Turn on cursor and enable lTet keys. = keys + 1

gosub wr.LCD . lett-ro-right: printing: if Sw 1 = 1 then xmit

et char = 1 ‘ Clear the display. let ‘keys = keys + 1

gosub wr_LCD if 8w 2 = 1 then xmit

high RS * Prepare to send characters. let keys = keys # 1
if Sw_3 = 1 then xmit

* Main program 1 receive data, check for goto loop

backspace, and display data on LcD.
xmit: serout S_out,N2400,(#keys,lO,lB)

main;: serin S_in,N2400,char * Main terminal loop. Iet dire = 01211113 Restore TI/0 pins to
goto bksp original state.
out : « gosub swr_LCD goto main

goto main
‘ Write the ASCTII character in b3 to LCD.

wr_LCD: let pins = pins & %00010000

let Ba = icliar i ¢ Put high nibble of
biiinto b2 .
let pins = pins | b2 ‘ OR the contents of Note:
b2 inte pins.
pulsout E,1 ¢ Blip enable pin:
1et b2 < char & ¥00001111. "/ Pg‘; igwiiizbg the Stamp Basic program for this project is,
let pins = pins & %00010600 * Clear 4-bit together with the programs for the other projects
data bus. in this series, stored on the cover disk provided
let pins = ping | b2 : Othhe Comtents free with this issue of ETI. This program has the
a -
b2 5 he6 pins. file name TERMINAL.BAS.
pulsout E, 1 SR Lip enabil e,

return

“ Backspace, rub out character by printing a blank.

bksp: if char » 12 then out ! Not a bksp or cr?
Output character.
ifichar = 3 then clear. * Ctl-C clears LCD

screen.
if char = 13 then cret “Carriage return.
if char 8 then main ‘ Reject other non-

orintables.
gosub back

let char = 32 " Send a blank ta
display
gosub: wr_LCD
gosub back e Back uplea
counter TED’'s auto-—
increment .
goto main ' Get ready for
another
transmission
back: law RS ‘ Change to‘instruction
register.
let char = 16 ' Move cursor: left:
gosub wr. LCD ! Write instruction to
LD,
high RS ! PUL" RS back 1n
character mode.
TRelian!
clear:low RS ‘ Change to ingtruction
register.
let b3 =1 ‘:Clear the display.
gosub wr LCD ! Write instruction to LCD.
high RS ‘" Put RS back in character
mode . - -
g6t main All components are widely available
with the exception of the Stamp which
! If a carriage return is received, wait for switeh can be obtained directly from Milford
input from the user. The host prozlgrc?m (on the other . Instruments, Milford House,120 High
coemputer) should co-ecperate by waiting for a reply Street South Milford Leeds LS25 5AQ
befare sending more data. a z K
Tel: 01977 683665.
cret: et dirg = %01110000 . Change LCD data lines
to input.




Last month, Tim Parker discussed the
sensors and circuit description of a
multi-function security alarm. Here, he
looks at its installation and testing

e = o aaor oroc=curs outlined here applies
TEry T wooden sheds; some minor
=C=ri=nors ey be required for concrete or

‘ St== gEr=oes 20 lock-ups, but this shouldn't

Frorn th: OO T =e o =g aceess to the entry timer
22~ be mounted on a flat

'ngh to take the whole case.

may have to be used. The

7 is simply a matter of

s=77 oositions in the back of the

~CB fitted - using good sized

e diameter washers. These
ck vibration transfer from

the shed to ﬂ": s Wis
avery small ho's s =
implement) throuzs ==
timer switch SV 7 2z«
breaking thror' oTe
obvious looking "mzi= 2

siz2. as this might result in a rather
c_mose” hole. Remove the case, fit

the board, then ===~ 7= case.

Complete 1= wmz oo m 2ccordance with that shown in
figure 1. Almos: 27 =.=z0= 2-core cable (speaker wire for
instance) can o= _s=z “or === r=ed switches, and for the
optional push se27 = «oL ~2nd to use it. The two contact
terminals of the r==2 w2223 are usually identified by chrome
plated screws: im= 2i7=rs z7= spare terminals to allow series
connections 10 =27z swizn2s. if more than two reed switches
are used, they smou 2 o= connected the same as RS1, and the
last one on the ooz 7= s2m= as RS2. As will be seen, this
results in one contnozs nomally closed loop, and opening
any one of them v inzcer (e alarm. When securing the reed
SW|tohes and magnsis T"%_. can be mounted horizontally or

magnet is within about 5mm of the

reed switch and lies in parallel with it, and remember, the closer
to the hinge you fit them, the more the window or door will have
1o open to set off the alarm. On the other hand, if you have an
ill-fitting window or door, the more likely you are to get false
alarms the further away from the hinge you fit them. In these
cases, choose a happy medium of about 2/3 of the distance
away from the hinge. If no reed switches are to be used at all,
the terminals shown as RS on the PCB (5 & 6) MUST be
shorted together with a wire link, otherwise you will have a
permanent fault and the alarm won’t work at all.

Testing

When testing the alarm, always bear in mind one fundamental
aspect: if ANY of the sensors are active and the fault indicator is
lit, then NONE of the other sensors will function. For instance,
don’t try to test the shock sensor with the door or window
open. And don't try to test ANYTHING if LDR1 is exposed to
light with LK1 fitted - it won’t work. Remembering this will
prevent an awful lot of frustration.

Testing the door & window contacts

Set VR1, VR2 and VR3 1o mid positions. Remove LK1 and LK4
and slot them onto just one of their pins for safekeeping. Insert
the test link LK3, make sure the door and window are shut and
turn on the alarm. The exit buzzer should now sound for about
10 seconds and the fault indicator should be off. If the exit
buzzer doesn’t stop, check the soldering around SW1 and
connections to the remote push switch PB1; also, make sure
that it's a push-to-make, not a push-to-break type. When the
buzzer does stop, try opening the door or window; the alarm
should sound for about 1 second each time one or the other is
opened. If not, check the wiring to the reed switches, making
sure you have continuity when all of switches are closed and
that this breaks when any one of them opens. If this fails, then
you've either wired them up incorrectly or you've got normally
closed versions that open when the magnet gets close to them
- you need normally open types.
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Fig.1.

Testing the

shock vibration sensor

With the door and window closed, strike the frame of the shed
with a hard object such as the handle of a screwdriver. The
alarm should sound again. If not, try adjusting the shock
sensitivity control VR3. Also ensure jumper link LK?2 is fitted,
then try the test again.

Testing the light sensor

This can only be set accurately in the dark, however it is
possible to check the operation of the light sensor during the
daytime as follows: turn off the alarm and insert jumper link
LK1. Hold the lid of the case in its correct position to prevent
any light entering the case and being reflected onto the back of
LDR1. With the door and window closed, turn the alarm back
on. Ignore the fact that the fault indicator is lit; this is because
light is falling on LDR1. When the exit buzzer stops, cover the
light sensor LDR1 with the palm of your hand - the fault
indicator should go out. If it doesn’t, adjust the light sensitivity

control VR2 and try covering the light sensor again. Slowly
move your hand away from the light sensor and. when sufficient
light hits the sensor, the fault indicator should light and the
alarm will sound for 1 second. Adjust VR2 to give suitable
operation - you don't have to turn the alarm off and back on
again in between adjustments.

Testing the latch function

At any time during the above tests, jumper link LK4 can be
inserted to test the latching action of the shed alarm, which will
result in the alarm sounding continuously once triggered, and
can only be stopped by turning it off with the keyswitch (or
removing K4, of course). If the alarm stops after 1 second with
LK4 fitted, the most probable cause will be the type of 555
timer (IC3) you have fitted - see ALARM TIMER.

After testing, set VR1, VR2 & VR3 to the desired settings
and insert the links required to obtain your preferred operating
modes. Remove the test link LK3 and fit the lid to the case. The
alarm is now ready for normal operation.
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VARIATIONS
If your s7=2 Zoor mies 2
padlock o7 T= s

rice lock fitted (as opposed to a
2. may find it possible to open it up

and fit g soo= s ~~=achinside in such a position that
the microswn o the bolt retracts from the keep.
The nomzi. r—iras of the microswitch can then be
wired bac- 72 7= «=iwmimom on the shed alarm. In this way, the
alarm can o= a2 32 = z_omatically on locking up the
shed, in wmism 223 = =0 2me can be set to minimum, to give
a brief auz o= mazzmor —at the alarm has set.

Indivic_a ~==s = contents can be protected by
threading = 100 o7 wem= S7r2iugn @ non-removable part of them.
This loog =722 T 2= 2oroscted in series with the RS
terminais = & ¢ 2= = oo s oroken the alarm will sound,
assuming =7 courEe 1 77 IS set

Beceuss 7wz 8 ninals (1 & 2), it is possible to
add extrz T== .=m2.s other positions around the
shed, or ez "0 Timmranze "nally immovable items of
equipment == ~ois for instance - grinders, sanders,
tool cabinzis wmair wisiZ 2.2 to be subjected to vibration in
order to == T

Althougs Figies ° sren module (WD1) fitted across
the two ooz 1= 4 2, there is no reason why this
cannot bz =xizo= o = 2u720le BV - 12V relay, and the
contacts ¢7 7= wr =272 indication of the alarm
activating. or === =2r s “_rming on a light for 30 seconds. The
relay (or 10z sr=" 2 T —a72r! does not have to be fitted
inside the zzs= - .=z = =~cth of 2-core cable it can be
installed &z 2= = =272 jocation - inside the house for
instance - 272 = z2= only carries low voltages there is
no danger o Smmsa smock om it

kit of parts...

A complet= & of parts for the garden shed security
alarm (incladimg PCS, case, siren, remote push
button, two re=dl sssiches with magnets and 10
metres of cable. bet excluding batteries) is available
from the =shor by mail order only (no callers please)
at the followng addiress:

DTE Micro Systems
112 Shobnall Road
Burton-on-Trent
Staffordshire DE14 2BB

The complst= & pnice is £29.99; the PCB can be
bought separ=i=ly for £5.85. These prices are
exclusive of post and packing (£2 UK, £3 elsewhere).
Please make cheques/postal orders payable to Data
Micro Syst=ms=_¥ ordering from overseas, payment
must be in pounds sterling (£) and cheques must be
drawn on a Bissh bank.

Goods will normally be dispatched within five
working days from receipt of order

(subject o avaiability).

please allow up to 28 days for delivery.

It is possible to connect a standard Passive Infra Red (PIR)
detector to the alarm by including its own N/C output terminals
in series with the reed switch input terminals (5 & 6). However, if
this is to be powered from the shed alarm, it's best to use a 9V
- 12V mains adaptor, because of the extra drain placed on the
batteries. There are one or two points to bear in mind if you do
decide to use a PIR detector. These devices detect heat
movement - and not just (human) body heat. Although they
cannot “see” through glass, do not point the detector towards a
window which is subjected to direct sunlight, as this will result in
false alarms. As dark clouds pass the sun, the detector will see
the heat change across the glass of the window and trigger the
alarm. The second point is draughts. If the inside of the shed is
quite warm, and the door or window doesn’t fit too well, then a
sharp draught will disturb the air movement and so produce a
quick heat change, which again will set off the alarm. These,
and similar situations must be taken into account before
deciding on the use of a PIR detector.

Finally. The quiescent current of the standard shed alarm is
only about 2mA, so should give at least a few weeks of
continuous standby operation from the 9V battery pack. If the
alarm does get prolonged use, check the battery pack on a
weekly basis, and replace all of the batteries once the pack
voltage falls below about 6.5 Volts.

The shed alarm won’t turn your shed into Fort Knox, but it
will add quite a degree of security, and it'll cost less than
replacing the more expensive contents of your shed.

%@_:
lease supply . ROMC/34 @ £9.95.
_; | enclose my cheque/P.0. for ........ made payable to Nexus or
-+ { please debit my Access/Visa
00000donooooonog
g Signature .. . Expiry ...
%Nams - .
pAadress il i e o P
- L
s arrere——, Post Code .. P
.1 Coupon to: Nexus Special Intarests Lid, E
| 1 Reader Offers, Naxus Houss, Boundary Way, Hemel Hempstead, Herts, HP2 7ST L
* | Ploase aliow 26 days for delivery LK. only - Cverseas upan raquast Daia Protaction: L
1 Dccasionally we may make names and add (] y vetted co I
who sall gDDd'- and services by mall that we belleve to be of interest 1o our readers, if you :
o |
CREDIT CARD ORDERS 01442 66551 (24 HRS)
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OperfForum

lot of people, particularly
politicians, talk rather glibly
about the need to train more
engineers and scientists.
They state, and not without
Justification, that the
economy needs more skilled people if it is to
retain its high technology industries. It is
certainly true that skill shortages are one of
the main factors which can hold back the
expansion of high technology companies.

The answer to this problem from
politicians of all parties is, as one would
expect, all too often rather simplistic.
Provide mare places in the appropriate
sublects at universities, make it sasier to get
into these courses by lowering the entry
standards, and generally oil the process by
throwing money at it.

I do not think that this approach will
work. [n my opinion, cultural attitudes are as
important as knowledge or qualifications in
the creation of a scientist or engineer.

By cultural attitudes, | mean ways of
thinking. For the engineer and scientist this
includes an enormous enthusiasm for the
subject, a natural optimism about mankind’s
power to solve problems and discover all
that there is to know about the world around
him. It also includes a natural inquisitiveness
about how things work, a natural desire to
take things apart and improve them, a very
practical bent, an interest in making things,
and a love of problern solving.

These are ways of thinking that are, in
most cases, first acquired long before a
child goes to school; they are not taught in
the conventional way. They are ways of
thinking that are caught from another
person who has that innate fire and
enthusiasm for the subject - a fire which
when transmitted means that the individual's
future is sealed.

Itis, I think, no mere accident that so
many of the best engineers and scientists
come from families where their parents or
grandparents were also engineers and
scientists. A similar trend is true in other
professions; doctors, lawyers, teachers,
musicians, artists, actors, even businessmen.

Such individuals tend to put their profession
above such factors as monetary reward, or
career advancement. It is a way of life, a

—Next” M—ontﬁ:

vacation, rather than simply a job,
If I am right in my hypothesis that cultural

factors are very important in the making of a

scientist or engineer, then a policy of
‘channelling’ otherwise unwilling students
into these subjects s likely to fail dismally,
Some may catch these cultural factors from
a very enthusiastic and committed teacher,
but | suspect most will not and will be
doomed to a career that they are unhappy
in, not very good at, and certainly not
committed to.

Perhaps a better solution would be to
adopt the American approach. As a society
they have an uneguivocal commitment to,
and faith in, high technology. Conseguently,
they too have an enormous need for good
engineers and scientists; in fact, like us,
more than they can train themselves. But
the Americans have accepted that there is
now a world-wide free market in such skills.
They accept that if they want the best then
will have to hire them from this global pool of
skilled people.

The Americans can do this because they
have, by and large, accepted that skilled
people should earn good wages and bs
given all the resources necessary to make
the best uses of those skills. They do this
because they realise that the future of the
country and of the individual companies
depends upon the skills of their scientists
and engineers.

In this country we should do the same;
engineers and scientists should be paid
similar wages to doctors and iawyers. They
should have the same professional and
social status as doctors and lawyers. They
have in Germany, and the USA, why nat
here? The future of the economy of this
country relies just as heavily upon the work
of our engineers and scientists as do the
economies of Germany and America.

If as a society we accept that engineers
and scientists are important and should be
rewarded in accordance with that
importance then there will be no problem
about shortages. For then the best in the
world will come flocking to our shores and
contribute their talent to the betterment of
us all and, at the same time, will reinforce
the cultural attitudes that will foster future
generations of scientists and engineers.

In the May 1995 issue of ETI we will continue our laser tag game project where
Robin Abbott will show how to construct the light gun central. We will also
look at another of Richard Grodzik's add-on boards for his 80188 single board
computer project, a 4 channel touch switch.

With Lottery fever rife, we have an amusing little project from John Scott
Patterson to build a Lottery Random Number Generator to help you pick out
your numbers. For the naturalists amongst our readers, we have a project to
build a bat sound detector, an interesting frequency conversion problem.

We continue our new series of projects built around the Paraliax Stamp
computer with a look at building a remote analogue signal measurement
system that will connect to your PC. We will also be starting a series on using
the PIC microcontroller with a look at available development hardware, and a
project to build your own PIC programmer (can be used with the development

software in April ETI's free disk)

From Douglas Clarkeson there is an in-depth look at the development and use
of NiMH batteries, a technology which offers considerable potential in the
development of electric vehicles. Whilst the main feature will delve into the
technology behind the world of virtual reality. PC Clinic will look at CD-ROM

drives.
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“Electronics Workbench
is the best simulator to

design and verify circuits.”
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Analog Module: Tuning an RF front end.

Electronics Workbench

The electronics lab in a computer™

Call: 44 0203 233216

Electronics
Workbench

Just £199*

For DOS, Windows or Mac Version.

Robinson Marshall (Europe) PLC

Nadella Building, Progress Close, Leofric Business Park,
FAX: (44) 0203 233210

*30-day money-back guarantee.

Shipping charges — UK £4.99. All prices are plus VAT.
All trademarks are the property of thelr respective owners

Gordon MacDonald
Production Engineer Technician

Electronics Workbench is a highly
productive bench where you design and
verify circuits in a fraction of the time.
Connections are always perfect. Wires
route themselves. And the simulated
components and test instruments work
just like the real thing.
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Digital Module Analyzing a logic c1rcult.

It’s faster than building with actual
components because you change
connections and component values
instantly. And since the simulated
components are free, you don’t need to
replace burntout parts or keep an
extensive inventory. The result: You save
precious time and money. Guaranteed!

The standard for simplicity and power for
over six years, Electronics Workbench is the
most popular tool of its kind. It has gained
worldwide acclaim as the ideal complement
to any test bench. Fact: Over 90% of
our customers recommend it to
their friends and colleagues.

Coventry, Warwickshire CV3 2TF
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