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Schematic capture, Autorouting & Design Checking for just £149*

Take a look at Quickroute 3.6 Designer and you might be surprised! For just
£149* you get easy to use schematic design (automatic junction
placement, parts -bin, etc), "one click" schematic capture. autorouting on
1 or 2 layers, design rule & connectivity checking and a starter pack of
over 260 symbols.

3.6 PRO+ £399*
For those needing more power & more features there is Quickroute 3.6
PRO+. For just £399 you get multi -sheet schematic capture, 1 to 8 layer
autorouting, net -list import/export, links to simulators. CAD/CAM file export,
Gerber import/viewing, DXF WMF & SPICE file export, copper fill, advanced
connectivity checking with automatic updating of a PCB from a schematic,
the basic set of over 260 symbols and library pack 1 which includes a
further 184 symbols. More symbols are available in additional library packs
available separately

NEW PLUG IN AUTOROUTER

131130E1=1:11:1
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SMARTRoute is a new 32 -bit autorouter from Quickroute
Systems rated in ' category A' by Electronics World (Nov
96). SMARTRoute plugs straight into Quickroute 3.6,
automatically updating Quickroute' s menus with new
features and tools.

ROUTE

SMARTRoute 1.0 uses an iterative goal seeking algorithm
which works hard to find the best route even on single
sided PCB' s. SMARTRoute allows you to assign different
algorithms, design rules, track & via sizes, layers used. etc
to groups of nets for total flexibility. SMARTRoute 1.0 costs
just £149".

Prices are Quickroute 3.6 Designer £149. Quickroute 3.6 PRO+ £399,
SMARTRoute 1 0 £149.00, Library Packs £39 each. 'Post & Packing per
item is £6 (UK), £8 (Europe) and £12 (World). V A T must be added to the total.

QUICKROUTE
SYSTEMS

Prices and specifications subject to change without notice. All trade marks are acknowledged & respected

Tel 0161 476 0202 Fax 0161 476 0505
Quickroute Systems Ltd. Regent House Heaton Lane Stockport SK4 IBS U.K.

WWW: www.quickroute co uk EMail: info@quicksys.demon co uk
All products sold subject to our standard terms & conditions (avowable on request)
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PCBs at home quicker and easier
Press -n -Peel Etching Supplies Service have produced a new home -build PCB kit which dispenses with the need for
special resist -coated copper and exposure to light exposure to transfer the PCB master to copper board.
Using a combination of good -quality photocopying and transfers that work with an ordinary domestic iron, Press -n -
Peel makes it possible to lift a foil pattern straight from a copper -side paper master (such as the Foil pages of ETI) and
transfer it to plain copper board. A dense image is still required for good results (a "grey" photocopy would be unlikely
to produce a good result) but the process is less touchy than processing by exposure to light.

Once the master image is printed or photocopied onto the transfer material, a household iron set to around 150
degrees can be used to transfer the image onto clean, lightly -abraded plain copper board, which is then etched in the
normal way. Any drop -outs on the transferred image can then be corrected with an Etch resist pen, and the board then
etched in the normal way. After etching, the etch resist from the transfer is removed with PnP Stripper, leaving the
copper circuit tracks behind.

Press -n -Peel currently produce transfer sheets at £2.50 per sheet in packs of 5 or 10. The company also supplied
complete etching kits, including etching chemicals and trays, from £40. They produce a short information leaflet, and
can be contacted on Tel. 01722 233043 Fax 01733 231096.

Easy logging
The latest addition to Lascar Electronics' UK -built and
designed Easylog range of compact, easy to use data
loggers is the EL -2. Handheld and multi -functional, the
display module is housed in a small, neat enclosure.

With the addition of an appropriate sensor, EL -2 can
measure, display, record and control temperature, voltage,
current, humidity, pH, frequency and rate count. The unit is
configured using Windows -based control software
package EL -WIN. Data stored in the module can be saved
and graphically preserved using EL-WIN's graphic function,
or exported to various popular spreadsheets.

EL -2 can be used as a stand-alone data logger, or be
permanently connected within a system. Up to eight EL -2s
can be connected together to build up more complex

systems. Each module has non-volatile
memory for up to 8,000 readings. and
a 3.6VIonglife lithium battery. The
display is a 3.5 -digit LCD.

For more information contact
Lascar Electronics, Module House.
Whiteparish, Salisbury, Wilts SP5 2SJ
Tel 01794 884567 Fax 01794 884616.

Bull hits town
with colour
catalogue!

Bull Electrical have replaced their regular
newsletter this time by a 31 -page colour
catalogue illustrating many of their exotic and practical gadgets
and devices. For instance - a Russian Analyt microscope and
live shrimp farm for £27: a Newtonian reflector telescope for
£249; the Amazing Forty Foot Long Giant Bubble Blowing Kit
for £12; a Hypothermia Space Blanket for £4; Magnetic
Marbles for M.99; lightsticks for fun or emergency, £6 for two;
fruit -powered digial cloclvtalendar £9.95; colour video
cameras for security and monitoring £119: Night Sight units of
a number of styles and prices; handheld satellite navigation for
walkers, fishers, etc. £179 and many more (all prices ex. VAT) ,
all clearly illustrated in colour, with ordering details, terms of
trade (minimum orders, carriage charges, VAT etc.) and order
form at the rear. The rear cover features a colour map of how
to find Bull in their home base of Hove. But mark ft on your
road map before you send your orders in! Bull Electrical Tel.
01273 323077. See this issue for further details.

HOBBY BOOK AND MAGAZINE TROVE
Magtrack is a service that locates back issues of specialist magazines. Owners Hobbyists Bookland now stock over 350
different titles, and as many as 120,000 individual issues, in electronics and radio, transport. antiques, aviation, shipping.
model engineering and railways among others. Magtrack monitors incoming purchases on the store's computer and checks
them against customers' wants lists constantly. Hobbyists Bookland also stocks 20,000 books and welcomes visitors.

Visitors can find Hobbyists Bookland at The Fosse. Fosse Way, Radford Semele, Leamington Spa, Warwickshire CN31
1XN Tel 01926 614101 Fax 01926 614293 email 100544.1675@comuserve.com
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DIFFERENTIAL THERMOSTAT KIT Perfect for heat
recovery solar systems, boiler efficiency etc TwO sensors yell operate
a relay Mien a temp difference (adjustable) is detected. All components
and pcb £29 ref LOT93
MAGNETIC RUBBER TAPE Selfadhesrve 10 metre reel, 8mm
wide perfect for all sorts of applications' £15 ref LOT87

RADIO METERS - REMEMBER THESE? Glass bulb on a
display stand that contains four vanes that rotate when exoosec to
sunlight screnefic novelty for £899 ref SC120
MAINS POWER SAVER UK made plug in unit fitted rnseconds
can reduce your energy consumption by 15% Works with trudges
soldering irons, conventional bulbs etc Max 2A rating £9 each ref
LO 71 pack of 10 E69 ref LOT72
YUASHA SEALED LEAD ACID Batteries. ex equipment Cut ok
bargain price just £599 each ref VA' 100 or more £3.50 each

DC TO DC CONVERTERS
DRM58 input 10-46vdc output 5v BA £15 ORM128 input 17-40vdc
output 12v BA E18 DRM158 input 20-40vdc output 15v 8A £18
DRM248 input 29-40vdc output 24v 8A E12 DRS123 input 17-40vdc
output 12v 3A £10 DRS153 input 20-40vdc output 15v 3A £20
ORS243 input 29-40vdc output 24v 3A £8

INSTALL A COINBOX FOR LESS THAN £20 Convert any
standard phone into a conbox with this kit some mods required plus
hinges and a lock £19 ref CBT1

HITACHI LM226X LCD SCREENS 270x1 50mm, standard 12
way connector. 640x200 dots, tee spec sheet £15 each ref LM2
VARIABLE CAPACITORS Dual gang, 60x33x45mm, reduction
gearing unknown capacity but probably good quality (military spec)
general purpose radio tuner £9 ref VC1

ELECTRONIC FLASH PCB Small cob fined with components
,ncluding a flash tube, Just connect 12vdc and rt flashes, variable
speed potentiometer. E6 ref ELS1

THIEF PROOF PEN! Amazing new ball point pen fitted with a
combination lock on the end that only you known E2 49 ref TP2

JUMBO BI COLOUR LEDS PCB with 15 fitted also 5 giant
seven segment displays (55mm) £8 ref JUM1

HOME DECK CLEARANCE These units must be cleared;
leads, a n infra red remote gwerty keyboard and receiver, a standard
UHF modulator a standard 1200/75 BT approved modem and loads
of chips, capacitors diodes resistors eft all for just £10 ref BAR33
6.8MVV HELIUM NEON LASERS New units. £65 ref LOT33
COINSLOT TOKENS You may have a use for these', mixed bag
of 100 tokens £5 ref LOT20
PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way to build a home X-ray machine,
Effective device X-ray seared assemblies can be usedfor expen mental
purposes Not a toy or for minors; E6/set Ref F/XP1
TELEKINETIC ENHANCER PLANS Mystify and amaze your
friends by creating motion with no known apparent means or cause
Uses no electrical or- mechanical connections, no special gimmicks
yet produces positive motion and effect. Excellent for science projects,
magic shows partydemonstrationsorsenous research 8 development
of this strange and amazing phycnrc phenomenon.
E4/set Ref F/TKE1

ELECTRONIC HYPNOSIS PLANS & DATA This data
shows several ways to put subjects under your control Included is a full
volume reference text and several construction plans that when
assembled can produce highly effective stimuli This material must be
used cautiously lt rs for use as entertainment at parties etc only, by
those experienced in its use £15/set Ref F/EH2
GRAVITY GENERATOR PLANS This unique plan
demonstrates a simple electrical phenomena that produces an anti-
gravity effect You can actually build a small mock spaceship out of
simple materials and without any visible means- cause rt to levitate.
£10/set Ref F/GRA1

WORLDS SMALLEST TESLA C011_/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of
discharge, expenment with extraordinary he/ effects 'Plasma in a jar'.
St Elmo's fire Corona. excellent science project or comesaton
orece £5/set Ref F/BTC1/LG5
COPPER VAPOUR LASER PLANS Produces 100rnw of
visible green right High coherency and spectral quality srmliarto Argon
laser but easier and less costly to build yet far more efficient This
particular design was developed at the Atomic Energy Commision of
NEGEV in Israel E 1 Ci/set Ref MVO
VOICE SCRAMBLER PLANS %nature solid state system
tums speech sound ego rndeopherable noise that cannot be understood
without a second matching unit Use on telephone to prevent third party
listening and bugging E6fset Ref FiVS9
PULSED N JOKER PLANS Little hand held device utilises
pulse techniques that will completely disrupt TV picture and sound'
works on FM too, DISCRETION ADVISED £8/set Ref FITJ5
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence of tang
bodies, warm and hot spots heat leaks etc Intended for security, law
enforcement research and development. etc Excellent securaydevrce
or very interesting science project Ealset Ref F/B1-1T1

BURNING, CUTTING CO2 LASER PLANS Projects an
invisrbie beam of heat capable of burning and melting matenals over a
considerable distance Thrslaser sone of the mostefficent converting
10% input power into useful output Not only is airs devicea workhorse
in welding, cutting and heat processing materials but a rs also a likely
candidate as an effective directed energy beam weapon against
missiles, aircraft ground -to -ground. etc. Particle beams may veni well
utilize a laser of this type to blast a channel in the atmosphere for a high
energy stream of neutrons or other particles The device is easily
applicable to burning and etching wood cuffing, plastics textiles etc
E 1 2Jset Ref F/1C7

MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple
concept Objects float in air and move to the touch Defies gravity
amazing gift, conversation piece magic trick or science project £faset
Ref F/AN T 1K

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves Blow holes in metal, produce 'cold steam. atomize
;guides Many cleaning uses for PC. boards tewilery coins. small parts
etc £6/set Ref FAJL B1
ULTRA HIGH GAIN AMP/STETHOSCOPIC MIKE/
SOUND

AND VIBRATION DETECTOR PLANS Uttrasensmve device
enables one to hear a whole new woad of sounds. Listen through walls
windows, floors etc. Many applications shown from law enforcement
nature listening medical heartbeat to mechanical devices £6/set Ref
F/HGA7

WOLVERHAMPTON ELECTRONICS
STORE NOW OPEN IN

WORCESTER ST TEL 01902 22039
ANTI DOG FORCE FIELD PLANS Highly effective circuit
produces time variable pulses of accoustrcal energy that dogs cannot
tolerate £6/set Ref FiCOG2
LASER BOUNCE LISTENER SYSTEM PLANS Allows you
to hear sounds from a premises without gaining access £12/set Ref F/

LLISTI
LASER LIGHT SHOW PLANS Do it yourself pens show three
methods £6 Ret FILLS1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld. has large transducer and battery capec,4101 externai
controls £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/
room monitor The ultimate in home/office secunty and safety' simple
to user Cat your home or office phone push a secret tone on your
telephone to access either A) On premises sound and voices or B)
Existing comersenonwitti break-in capabifitytor emergency messages
£7 Ref F/TELEGRAB
BUG DETECTOR PLANS Is that someone getting the goods on
you° Easy to construct device locates any hidden source of radio
energy, Sniffs out and finds bugs and other sources of bothersome
interference Detects low, high and UHF frequencies £5/set Ref Fl
801
ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerable orstance-requires adult supervision £5 ref FIEML2
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! £5/set Ref F/EMA1
PARABOLIC DISH MICROPHONE PLANS Listen to distant
sounds and voices open windows, sound sources in 'hard to get or
hostile premises Uses satellite technology to gather distant sounds
and focus them to our ultra sensitive electronics Plans also show an
optional wireless link system Biset ref FrPm5
2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUT GENERATOR PLANS
Operates on 9-12vdc. many possible experiments £10 Ref F/HVM7I
TC L4

MEGA LED DISPLAYS PCB fitted warn 5 seven segment a:splays
each measunng 55 x 38mm £5 ref LEDS
MOD TRANSMITTING VALVES 5J180E £80 ref LOT112
SWITCHED MODE PSLTS 244 watt, *5 32A *12 6A -5 0 2A,
12 0 2A There is also an optional 3 3v 25A rail available 120/240v I/
P Cased, 175x90x145rnm IEC inlet Suitable for PC use (6 dkehre
connectors 1 m/board) £15 ref LOT135

Check out our
WEB SITE

full colour interactive
1997 catalogue

http://wwvv.pav lectr ical

VIDEO PROCESSOR UNITS?/By 10AH BATTS/24V 8A
TX Not too sure what the function of these units is but they certainly
make good strippers! Measures 390X320X120mm, on the front are
controls for scan speed, scan delay scan mode loads of connections
on the rear Inside 2 x 6v 10AH sealed lead acid bags, pub's and a 8A7
24vtorrodial transformer (mains in) sold as seen, may have one or two
broken knobs etc due to poor storage £1599 ref VP2
RETRON NIGHT SIGHT Recognition of a standing man at 300m
in 1/4 moonlight hermaucally sealed runs on 2 AA batteries 80mm
Fl 5 lens 20mw infrared laser included £325 ref RETRON

MAKE YOUR OWN CHEWING GUM KIT Everything you need
to make reel chewing gum, even the bowl and treesap from the Sapodilla

tree £799 ref SC190
MINI FM TRANSMITTER KIT Very high gain preamp, suppled
complete with FET electret microphone. Designed to cover 88-108
Mhz but easily changed to cover 63-130 Mhz. Works with a common
eir (PP3) battery 0 2W RF £9 Ret 1001
340V POWER SUPPLY KIT Venable staelized power supply
for lab use Short circuit protected, suitable for profesenal or amateur
use 24v 3A transformer is needed to complete the kit £14 Ref 1007
1 WATT FM TRANSMITTER KIT Supplied with piezo enectnc
mic 8-30wcic At 25-30v you will get nearly 2 watts' £15 ref 1009
FM/AM SCANNER KIT Well not mate you have to tum the knob
your sea but you will hear things on this radio that you would not hear on
an ordinary radio (even TV) Covers 50-180mhz on both AM and FM

BULL ELECTRICAL
250 PORTLAND ROAD, HOVE, SUSSEX .

BN3 5QT. (ESTABLISHED 50 YEARS).
MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT.

OVERSEAS ORDERS AT COST PLUS £3.50

PLEASE ALLOW 7-10 DAYS FOR DELI VERflPHONE ORDERS
WELCOME (ACCESSNISA, SWITCH. AMERICAN EXPRESS)

TEL: 01273 203500
FAX 01273 323077

E-mail bull@pavilion.co.uk

Built in 5 watt amplrfier, inc speaker £18 ref 1013

3 CHANNEL SOUND TO LIGHT KIT Wireless system, mains
operated separate sensitivity adjustment for each channel, 1 200 w
power handling microphone included £17 Ref 1014
4 WATT FM TRANSMITTER KIT Small but powerful FM
transmitter 3 RF stages, microphone and audio preamp included £24
Ref 1028

STROBE LIGHT KIT Adjustable from 1-60 hz (a lot faster than
conventional strobes) Mains operated £17 Ref 1037
COMBINATION LOCK KIT 9 key, programmable complete mei
keypad will switch 2A mains 9v do operation £13 ref 1114
PHONE BUG DETECTOR KIT This device will wam you if
somebody is eavesdropping on your line. E9 ref 1130

ROBOT VOICE KIT Interesting circuit that distorts your voice;
adiLstable answer the phone with a different voicei l2vdc £9 ref 1131

TELEPHONE BUG KIT Small bug powered by the 'phone line.
starts transmitting as soon as the phone is picked up; £12 Ref 1135

3 -CHANNEL LIGHT CHASER KIT 800 watts per channel,
speed and direct on controlssuppled with 12 LEDS (you can fit tnacs
instead to make kit mains not supplied) 9-12vdc £17 ref 1026
12V FLOURESCENT LAMP DRIVER KIT Light up 4 foot
tubes from your car battery, 9v 2a transformer also required £8 ref
1069

HELPING HANDS Perfect for those fiddly jobs that need six
hands, 6 ball and socket joints. magnifier £7.99 ref Y057A

VOX SWITCH KIT Sound activated switch ideal for making
bugging tape recorders etc. adjustable sensitivity £10 ref 1073
PREAMP MIXER KIT 3 input mono mixer, sup bass and treble
controls plus individual level controls, 18vdc. input seas 100mA £15
ref 1052
SOUND EFFECTS GENERATOR KIT Produces sounds
ranging from bird chips to sirens Complete with speaker, add sound
effects to your projects for jug £9 ref 1045
15 WATT FM TRANSMITTER (BUILT) 4 stage high power,
preamp required 12-18vdc can use ground plane, yagi or open dipole
£69 ref 1021

HUMIDITY METER KIT Builds into a precision LCD humidity
meter. 9'c design. pcb, lcd display and all components included. £29

PC TIMER KIT Four channel output controlled by your PC, mil
switch high current mains with relays (supplied) Software supplied so
you can program the channels to do what you wantwhenever you want
Minimum system configeration is 286, VGA 4.1640k serial port hard
Anne with min 100k free. £24.99
MAGNETIC MARBLES They have been around for a number of
years but still give rise to curiosity and amazement A pack of t2 is just
£399 ref GI/1220
NICKEL PLATING KIT Proffesronal electroplating kit that will
transform rusting parts into showpieces rn 3 hours; Will plate onto
steel, iron bronze, gunrnetaleoppetweicledsiNer soldered or brazes
joints Krt includes enough to plate 1.000 sq inches You will aiso neec
a 12V supply, a container and 2 12v light bulbs £45 ref NIK39

Minature adjustable timers, 4 pole do output 3A 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY2405S. 240v adjustable from 0-5 secs £4.99
HY24060m, 240v adjustable from 0-60 mins. £6.99
BUGGING TAPE RECORDER Small voice activated recorder.
uses micro cassette complete with headphones. £28.99 ref MAR29P1

POWER SUPPLY fully cased vath mains and o/p leads 17v DC
900tnA output Bargain price E599 ref MAG6P9
COMPOSITE VIDEO KIT. Converts composteveleo into sepa-
rate H sync. V sync, and video 12v DC £1200 REF: MA138P2.
FUTURE PC POWER SUPPLIES These are 295x135x60mrn,
4 drive connectors 1 mother board connector 150wat 12v fan, ec
inlet and on/off switch. £12 Ref EF6

VENUS FLY TRAP KIT Grow your own canworous plant with this
simple kit £3 ref EF34
6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA Bargain price lust £5 99 ea REF MAG6P12.
FIBRE OPTIC CABLE BUMPER PACK 10 metres for £499
ref MAG5P13 ideal for expenmentosi 30 m for Ell 99 ref MAG13P1
ROCK LIGHTS Unusual things these, two pieces of rock that glow
when rubbed together, belived to cause rain i£3 a pair Ref EF29
3' by 1' AMORPHOUS SOLAR PANELS 14 5v, 700mA 10
watts aluminium frame screw terminals, £55 ref MAG45
ELECTRONIC ACC UPUNCTURE KIT Builds into an electronic
version instead of needles; good to experiment with £9 ref 7P30
SHOCKING COIL KIT Build this little battery operated devioe into
all sorts of things, also gets worms out of the ground! £9 ref 7P36.
HIGH POWER CATAPULTS Hinged arm brace for staberly
tempered steel yoke. super strength latex power bands Departure
speed of ammunition is in excess of 200 miles per hour' Range of over
203 metres' £899 ref R/9
COMPAQ POWER SUPPLIES WITH 12V DC FANS Ex
equipment psu's, some ok some not but worth a for the fan alone)
probably about 300 watt PC unit wren 1EC Input £3 50 each ref CO1

BALLON MANUFACTURING KIT British made, small blob
blows into a large tonglastag balloon hours of funl £399 ref Gl/E99R
94-9V 4A TRANSFORMERS. chassis mount £7 ref LOT19A
MEGA LED DISPLAYS Build your seff a clock or something with
these mega 7 seg displays 55mm high, 38mm wide. 5 on a pcb for just
E4.99 ref LOT16 or a bumper pack of 50 displays for just £29 ref
LOT17

SOLID STATE RELAYS
CMP-DC-200P 3-32vdc operation, 0-200vdc 1A £2.50
SMT20000/3 3-24vdc operation 28-280Nac 3A £4 50

SAE FOR FREE
COLOUR CATALOGUE
WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0802 660377



Model antenna test set
The 57-100 Feedback Antenna Modelling System has

been designed and manufactured by Feedback Instruments to
enable lecturers and trainers to provide hands-on
demonstrations of the principles of antenna design. Using the
System it is possible to construct and test most common
types of antennae: monopole, dipole, yagi, log periodic and
stacked and bayed yagis are among the examples.

The 57-100 can also be used as a research tool for
commercial research and development and for educational
use at all levels from technician training to post -graduate
study, says Feedback Instruments Marketing Manager Eric
Tucker, himself a former university lecturer in electronics.

The Modelling System consists of two towers around 1
metre in height, one of which is a low -power transmitter in the
1.2 to 1.8 GHz range, controlled by a frequency synthesiser
with motorised rotation of the antenna. The rotation
mechanism includes an encoder capable of supplying digital
data on the degree of rotation to a PC, which is running
appropriate antenna design and analysis software.

The user can mount the antenna system under development
(or to be investigated) at the top of the tower. The system is

1

supplied with a
range of
components (see
the photograph)
which make it
possible either to
put together

most common antennae, or to configure a new kind of antenna
according to the user's design. using system or new components.

The second tower contains a receiver controlled by a
frequency synthesiser which produces a DC output representing
the received signal intensity. To achieve parity of results, the 4x log

periodic array on the receiver tower would remain constant. The
two towers are linked by a 5 -metre multiway cable carrying power
and data. A similar cable links the transmitter tower to the PC.

Measurements are logged and the results plotted by
software running on the PC, which gives detailed graphic
displays. An E&H plane 3-D polar plot display provided a
picture of the directivity of the antenna under test. Gain, VSWR
and return loss can also be displayed over the frequency range.

For more information, contact Feedback Instruments Ltd.,
Park Road, Crowborough, East Sussex TN6 20R, UK. Tel
01892 653322 Fax 01892 663719.

PUBLIC CAMPAIGN FIGHTS TECHNO-FEAR

The UK Government has launched a new "awareness
campaign" to banish technofear from Britain in time for the
millennium as part of its Information Society Initiative.

High street shops, businesses and voluntary organisations are
linking up with the Government in a new campaign called "IT for All".
The Government has found that research shows that 55 per cent of
the population are either interested by information technology, or
actively reject it. Some people are unconvinced of its usefulness and
suspect current developments of being fads that will die out before it

becomes really useful. Others are afraid that information technology

is too difficult for them to learn to use effectively, or that it may be

used to violate the privacy of individuals and organisations.
Prime Minister John Major said, in connection with the

initiative: "Society can now be more open and communicative
than ever before. But there are barriers to be overcome. Fear of
the unknown. Suspicion of the new. Many people see IT as too
complicated, full of jargon, not for them. We must overcome
those barriers or get left behind."

President of the Board of Trade Ian Lang said: "We want
people to try computers, to experience on-line services, and to
do this where they feel most comfortable: at home, in libraries, on
the high street and in shops. Britain must make the most of IT."

High street traders like Dixons, the Woolwich building
society, and supermarket chain Safeway have joined technology

based businesses like British Telecom, IBM, Mitsubishi, ICL,
Microsoft and Motorola, and voluntary and public service
organisations like the British Deaf Association and the British
Library to support the Government's move.

Vowing to "provide hands on opportunities across the country
for people to try out for themselves technology applications,
including the Internet, e-mail, touch screen information terminals
and personal computers", it is to be hoped that opportunities will
come to accessible locations all over Britain. Electrical store
Dixons, in particular, have announced that they are planning a
touring Cyberbus, and open evenings in stores for parents of
school pupils. Microsoft expect to bring technology nights to
schools for parents and children. Some libraries should become
the scene of IT tuition for novices, sponsored by local companies.

Local Business Links will be a vehicle for providing businesses
with advice on how to apply the new technologies. Bidding to
make information technology easier to understand, the Information
Society Initiative (ISI) aims to remove fear of Information and
Communication Technologies (ICTs) for the 21st century.

MODSMODSMODSMODSMODSMODS
The PCB foil pattern for the Cable Break Tester (January
1997) appears on the PCB foils page in this issue. The
power supply foil pattern for the Giant Bargraph Light Show
appeared over the "Cable Tester" label in the January issue.

Farnell extend their semiconductor catalogue
Farnell Components has added 1100 new semiconductor and opto-electronics products to the winter edition of its 15,000 -
product semiconductor catalogue and 11.000 -product CD-rom, and launched the second volume. The CD-rom also proivdes
access to data sheets for many of the devices. Pricing is current to 31 March 1997. Farnell's UK MD commented: "Through
customer feedback we discovered that a CD-rom containing semiconductor data sheets was something the industry needed to
make selection of ordering of products much less time consuming." Commented a user: "They are right, as well. No matter
how good a catalogue is, lack of data sheets can slow down designers who do not carry the full library of manufacturers' data
books, so quicker access to their product data by a reliable supplier like Fame!' is an advantage."

For Web users, information about Farrell can be found at http://www.farnell.co.uk, or enquire at Sales number 0113 263
6311. Semiconductor catalogue reference 790825, CD-rom 790837. Farnell runs a minimum order system.

ELECTRONICS TODAY INTERNATIONAL
6



TRANSISTORS FUSES
PART PRICE PART PRICE PART PRICE PART PRICE

BU105
BU108
BU109
BU1I0
BU111
BU124
BU125
BU126
BU133
BU137
BU180
BU184
BU204
BU205
BU206
BU207
BU208
BU208A
BU208AT
BU208D
BU209
BU225
BU226
BU312
BU325
BU326A
BU -06
BU406D
80407
BU407D
00408

80P
100P
80P
90P

100P
60P

100P
65P

125P
150P
100P
100P
65P
70P

100P
150P
70P
75P

200P
130P
90P

120P
120P
90P
55P
75P
60P
85P
55P
75P
60P

BU408D
BU409
BU426A
BU506DF
BU508APH
BU508AF
BU508APH
BU508D
BU508DF
BU508DR
BU508V
BU508VF
BU801
BU806
BU807
BU2508A
BU2508AAF
BU2508D
BU2508DF
BU2520AF
BU2520DF
BU2525AF
BUH315
BUH515
BUH517
BUH715
BUT11AF
BUT12
BUT13
BUTI8

75P
85P
70P

120P
80P
95P
80P
90P

115P
130P
110P
100P
70P
70P
60P

130P
130P
130P
150P
225P
225P
325P
200P
200P
275P
425P
55P
80P

310P
80P

BUT18AF
BUT3OV
BUT56A
RF450
RF520
RF530
RF540
RF6I0
RF630
RF640
RF730
RF740
RF820
RF830
RF840
RF9530
RF9540
RF9610
RF9620
RF9630
RF9640
RFBC30
RFC40
W2501
W2955
MJ15003
MJ15004
MJ15015
MJ15016
MJ15022
MJ15023

80P
1700P
100P
650P
150P
300P
300P
150P
150P
400P
175P
400P
150P
225P
200P
400P
300P
200P
225P
325P
375P
200P
400P
100P
55P

250P
300P
250P
350P
250P
400P

MJ15024
MJ15025
WE13004
WE13005
MJE13007
WE13009
WE15028
WE15029
WE15030
MJE15031
MJEI8004
0C28
0C29
0C35
0C36
S2000A3
S2000AF
S2055A
S2055AF
2N3053
2N3054
2N3055
2N3055H
2N3440
2N3441
2N3442
2N3771
2N3772
2N3773

400P
700P
100P
60P

100P
100P
200P
200P
250P
400P
125P
350P
250P
350P
250P
175P
175P
175P
200P

18P
40P
38P
50P
45P

175P
85P
85P
90P

100P

SATELLITE PSU REPAIR KITS
Experience shows that 50% of all receiver power supplies 'bounce' unless the
correct precautionary measures are taken when being serviced. A kit of all the
recommended parts is supplied for the most popular models. which when fitted
should overcome this.

MAKE & MODELS ORDER CODE PRICE
PACE PRD800. PRD900 SATPSU1 650P
PACE SS900, 9200, 9010.9210, 9020, 9220 SATPSU2 650P
AMSTRAD SRD510, SRD520 SATPSU3 650P
AMSTRAD SRD500 SATPSU4 650P
AMSTRAD SRX340, SRX345. SRX350 SATPSU5 650P
PACE D100/150 SATPSU6 650P
CHURCHILL D2MAC SATPSU7 650P
PACE MSS100 SATPSU8 730P
PACE MSS200/300 APPOLLO SATSPU9 650P
PACE MSS500/1000 SATPSU10 1230P
FERGUSON SRD4 SATPSU11 835P
ECHOSTAR SR5500 SATPSU12 1735P
ECHOSTAR 6500/7700/8700 SARPSU13 3125P
AMSTRAD SRD600 SATPSU14 3125P
MIMTEC (Surensen) SATPSU15 775P
AMSTRAD SRD700/SR950/SRX100/302
SRX501/502.1002/2001/SRD2000 SAT250 SATPSU16 730P

PACE 9000 SWITCH MODE TRANSFORMER
ORDER CODE: PACE9000 PRICE 800p

SERVICE AIDS
DESCRIPTION VOLUME CODE PRICE
VIDEO HEAD CLEANER 75 ML SPO1 160P
VIDEO HEAD CLEANER 200 ML SP27 250P
SWITCH CLEANER 176 ML SPO2 170P
SUPER 40 400 ML SP15 250P
SILICONE GEASE 200 ML SPO3 210P
FREEZE IT 170 ML SPO4 300P
FREEZE IT 400 ML SP16 600P
FOAM CLEANER 400 ML SPO5 180P
ANTI STATIC 150 ML SPO6 190P
AEROKLEANE 200 ML SPO7 220P
AERO DUSTER 150 ML SPO8 310P
AERO DUSTER 400 ML SP17 550P
PLASTIC SEAL 200 ML SPO9 250P
GLASS CLEANER 250 ML SP10 ISOP
COLDKLENE 250 ML SP13 230P
EXCEL POLISH 80 250 ML SP18 150P
ADHESIVE 120 400 ML SP19 190P
LABEL REMOVER 130 200 ML SP20 240P
REFURB 140 400ML SP21 240P
TUBE SILICON GREASE 50 GRAMMES SP11 220P
TUBE SILICON SEALANT WHITE 75ML SP22 280P
TUBE SILICON SEALANT CLEAR 75 ML SP23 280P
TUBE HEAT SINK COMPOUND 25 GRAMMES SP12 150p
DRIVE CLEANER 200ML SP24 150p
SCREEN CLEANER 200 ML SP25 150P
COMPUTER CARE KIT SP26 2100P
ANTI STATIC FOAM CLEANER 400 ML SP28 175p
AIR DUSTER 400 ML SP29 450P

ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE 8 PACKAGE WILL BE

CHARGED AS FOLLOWS: 300p FOR 5 CANS 450p FOR MORE THAN 5 CANS

TIME LAG (20mm) QUICK BLOW (20mm)
CURRENT RATING ORDER CODE PRICE ORDER CODE PRICE
100mA FUSE36 75P FUSE37 60P
160mA FUSE01 75P FUSE17 60P
250mA FUSE02 75P FUSE18 60P
315mA FUSE 03 75P FUSE19 60P
400mA FUSE04 75P FUSE20 60P
500mA FUSE05 75P FUSE21 60P
630mA FUSE06 75P FUSE22 60P
800mA FUSE07 60P FUSE23 60P
IA FUSE08 60P FUSE24 60P
1 25A FUSE09 60P FUSE25 60P
1.6A FUSE10 60P FUSE26 60P
2A FUSE11 50P FUSE27 60P
2.5A FUSE12 50P FUSE28 60P
3.15A FUSE13 55P FUSE29 50P
4A FUSE14 55P FUSE30 50P
5A FUSE15 60P FUSE31 50P
6.3A FUSE16 60P FUSE32 50P

CERAMIC PLUG TOP

CURRENT RATING ORDER CODE I PRICE
3A
5A
13A

FUSE33
FUSE34
FUSE35

1 OCP
100P
1 OCP

20mm CERAMIC TIME LAG

CURRENT RATING ORDER I
CODE

PRICE

6.3A FUSE38 100P
8A FUSE39 100P
10A FUSE40 100P
3.15A FUSE41 85P
4A FUSE42 85P
5A FUSE43 85P

32mm CERAMIC SLOW BLOW

CURRENT RATING ORDER
CODE

PRICE

8A FUSE44 185P
10A FUSE45 185P
15A FUSE46 185P
20A FUSE47 210P

38mm CERAMIC TIME LAG
CURRENT RATING ORDER CODE I PRICE

FUSE4E. 8555

"ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES**

NB. ALL FUSES ARE MADE IN THE UK AND FULLY MEET BS4265 & BS1362 SAFETY
STANDARDS AND SHOULD NOT BE COMPARED WITH CHEAP IMPORTED TYPES.

GRANDATA LTD
K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,

SOUTHWAY, WEMBLY, MIDDLESEX, ENGLAND HA9 OHB
Telephone: 0181-900 2329 Fax: 0181-903 6126

OPEN Monday to Saturday.
Times: Mon -Fri 9.00-5.30 Sat 9.00-2.00

SOLDERING ACCESORIES
ANTEX SOLDERING IRONS
DESCRIPTION CODE PRICE
25 WATT 240 VAC (XS25W 240V)
15 WATT 240 VAC (XS 15W 240V)
25 WATT SPARE ELEMENT
15 WATT SPARE ELEMENT

S101
S102
S103
S104

900P
900P
450p
450p

SOLDERING STAND & SPONGES
DESCRIPTION CODE PRICE
SOLDERING STAND (MADE BY ANTEX) S108 350p
SPARE SPONGE S109 55p

SOLDER
DESCRIPTION CODE PRICE
18 SWG 500 GRAMMES
20 SWG 500 GRAMMES
22 SWG 500 GRAMMES

SI10
S111

S112

500P
650P
700P

DESOLDERING AIDS
DESCRIPTION CODE PRICE
SOLDER MOP S IANDAR GUAGE 1 2mm x 1.5 MEl RE S107
SOLDER MOP 1 2mm x 10 METRE SI13
DESOLDERING PUMP S105
SPARE NOZZLE S106

80P
400P
320P
60P

8 way PREPROGRAMMED
Universal remote Control

A single remote control to operate
Televisions, Videos and Satellite
Receivers. Plus Auxilary Options!!
' Replaces up to 8 remotes with one
' Simple 4 digit setup routine
 Controls 1000's of models
' Teletext functions with Fastext
 Clear (large key) layout
' Code Search Facility
 Stylish and easy to operate
 Replace broken or lost remotes
 Original Remote not required

Order Code: 8 WAY Price: 1450P VAT

8 way PREPROGRAMMED
Universal remote Control

The Optimum 8 way universal remote control
preprogrammed to operate up to 8 other
remote controls for Televisions. Videos and
Satellite Receivers. Plus Auxilary Options!!
' Pre-programmed with learning capability
 Replaces up to 8 remotes with one
' Jog/Shuttle thumb control
' Illuminated key pad
' Clear key layout
' Easy access secondary keypad
' Teletext 8 Fast text function.
' Stylish and easy to operate
' Replace broken or lost remotes
' Original Remote not required
 Freefone Helpline (UK Only)

lOrder Code: OPTIMUM 8 Price: 2100P 4- VATJ

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 30.000 ITEMS AND QUOTATIONS ARE GIVEN FOR

LARGE QUANTITIES
Please send El P&P and VAT at 17.5°.. Govt. Colleges, etc.

Orders accepted. Please allow 7 days for delivery. Prices quoted are subject
to stock availability and may be changed without notice.

TV and video parts sold are replacement parts.
Access & Visa Card accepted

WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION.

ELECTRONICS TODAY INTERNATIONAL



EURO HOBBY TOOLS COME TO UK MARKET
UK specialist hobby, craft and DIY toolmakers Minicraft have joined forces with their opposite numbers in France, Maxicraft, to
launch three new 230 volt Maxicraft tools on the UK market: a flexible power tool. a bench circular saw, and a hot wire cutter.

The 230V flexible power tool (No. 75002, RRP £149.99) is a 90 watt mains motor power tool
with a 1 -metre flexible drive for working in hard -to -reach positions. The tool has a foot -operated

variable speed control operating from 3,000 to 14,000 rpm, and 15 accessories for drilling,
sanding, polishing, grinding and cutting. The flexible drive is fitted with a curve -limiting spring to
prevent strain damage and give longer life. The motor comes with an extendible suspension
column to lift the motor clear and the bench, maximising working space. The Flexible power
tool can also be used with Minicraft collets, and with drills fitting Minicraft accessories.

The bench circular saw (No. 40600, RRP £99.99) is a 90 watt saw for cutting metal (with
a cutting capacity of 3mm for soft metals, 1.5 mm for hard metals), wood (10mm softwood,
8mm hardwood), plastics (5mm) and laminates. There is a rip fence to facilitate precise
straight cuts, and the blade has a cutout system and blade guard for extra safety. There is

also a vacuum cleaner outlet and sawdust pan. Working table dimensions are
1880mm x 180mm, and the standard blade is a wood cutting blade. The bench saw
can be used with Minicraft 50 and 60mm saw blades for various applications.

The hot wire cutter (No. 43900, RRP £99.99) is designed to cut shapes and contours
in expandable polystyrene and thin plastics. This is a versatile temperature -regulated tool
designed for detailed cutting work, suitable for aero- and boat modelling, prototype work,
architectural models, etc. The cutting capacity is 200mm on the specified materials. The
work table dimensions, as for the bench saw, are 180mm square, and the unit comes
with a 2m roll of 0.2 heat resistant cutting wire. Extra wire is available.

For more information contact Minicraft, 1 &2 Enterprise City, Meadowfield Avenue,
Spennymoor, Co. Durham DL16 6JF. Tel 01388 420535.

Information technology in business from the DTI
The DTI has released a series of booklets to help small and medium sized businesses make practical
decisions about which new technologies to opt for and how to use them.

The original publication, released earlier this year, is Doing Buisness in the Information Society, is a
substantial information booklet that gives outline explanations of the Internet/World Wide Web,
Networking, email. Electronic Data Interchange (EDI), CD-ROMs. Videoconferencing/ ISDN. and mobile
communications. There is also a section on how businesses might apply these developing technologies to
their needs, and a contact list at the back.

Following Doing Business in the Information Society, the DTI has produced seven "implementation
guides", covering the above technical subjects in greater deal. The emphasis is on choosing the right
system for the job and finding a reliable supplier, rather than advanced technical details. These
publications can be obtained free by calling the ISI (Information Society Initiative) Infoline Tel 0345 152000.

Flat television gets one
step closer to the wall ...
Sony have launched a large screen flat colour television in
Japan in time for Christmas.

The model PZ-2500 has a flat panel display
screen, code -named "Plasmatron", giving high
brightness and high contrast. Because
Plasmatron the display panel is flat and has no
cathode ray tube, the monitor portion of the
screen is only 132 mm thick, measuring in at
242 mm when the base stand is added.

The PZ-2500 also has a high resolution
multipoint-scanning system that gives the display
compatibility with various types of input signals,
including NTSC broadcast, high definition and
VGA -mode personal computer signals. The
Plasmatron panel was developed by Sony on the
basis of Plasma Addressed Liquid Crystal (PALC)
technology developed jointly with US firm Tektronix
Inc. An active matrix system addresses separately

each pixel of the liquid crystal to give bright, high -contrast images,
while the use of plasma as the electronic switches for the liquid
crystal pixels results in a relatively simple structure suitable for large
liquid crystal screens. The difficulty of switching a large number of
large liquid crystals accurately has been one of the main stumbling
blocks to large LCD -type flat displays, although small displays
suitable for laptop computers have been on the market for a
number of years. The cost of the manufacturing process has also
been simplified, allowing princes to approach consumer levels.

The PZ-2500 is made in a combined two-piece design that
allows the tuner to be removed from the thin -profile body so
that television viewers can take full advantage of the flat panel
design when positioning it. When the PZ-2500 is connected to
other audio and video equipment, the tuner can be connected
to the other equipment, and the monitor placed separately.

To go with the flat -panel tv. a new flat speaker system with 1.3
litre volume has been developed, using neodymium speakers and
a ribbon speaker to produce a good dynamic range.

At the time of writing it is not known when Plasmatron
designs will come to Europe, but this new display design takes
television one step nearer to the hang -on -the -wall vid-screens
seen in sci-fi movies.
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POWER AMPLIFIER MODULES -TURNTABLES -DIMMERS -
LOUDSPEAKERS -19 INCH STEREO RACK AMPLIFIERS

11111110...

OMP MOS-FET POWER AMPUF
HIGH POWER, TWO

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

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: 11 -Independent power supplies with two toroidal transformers Twin L.E.D.Vu meters *
Level controls Illuminated onion switch * XLR connectors Standard 775mV Inputs * Open and short circuit
proof * Latest Mos-Fels for stress free power delivery into virtually any load * High slew rate Very low
distortion * Aluminium cases * MXF600 & MXF900 fan cooled with D.C. loudspeaker and thermal protection.

USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19"x143'.. (2U)xD11"
MXF400 W19 x145'. (3U)s1312"
MXF600 W1 9 x)15' a (3U)xD1 3"
MXF900 W19' 015' " (3U)sCI1

PRICES:-MXF200 C1 7 5.00 MXF400 £233.85
MXF600 £329.00 MXF900 0449.15
SPECIALIST CARRIER DEL £12.50 EACH

ITET17174r47.1WOM

Advanced 3 -Way Stereo Active Cross -Over. housed In a 19" a 1U case. Each channel has three level controls:
bass, mid & top. The removable front fascia allows access to the programmable DIL switches to adjust the
cross -over frequencyy. Bass -Mid 250/5001800Hz, Mid -Top 1.8/3/5KHz. all al 24dB per octave. Bass invert switches
on each bass channel. Nominal 775mV input/output. Fully compatible with OMP rack amplifier and modules.

Price £117.44 £5.00 P&P

* ECHO & SOUND EFFECTS*
STEREO DISCO MIXER with 2 a 7 band
L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat
speed control, 0.1 Mic with talk -over
switch, 6 Channels with individual faders
plus cross lade, Cue Headphone Monitor. 8
Sound Effects. Useful combination of the
following inputs:- 3 turntables (mag), 3
mica, 5 Line for CD, Tape, Video etc.

Price £144.99 £5.00 P&Pr. SUL 482 x 240 a 120mm

S - MOT

/ irri4 it'Lliill4T,TiT111111-4'
SUPPLIED READY BUILT AND T ED.

These modules now onion a world-wide reputation for quality, reliability and performance al a realistic price. Fou
models are available tb suit Me needs of the prolessionel and bobby market i.e Industry, Leisure. Instrumental end HI -F
etc. When comparing prices, NOTE that all modals Include toroidal power supply. integral heat sink. glass fibre P C,B an
drive circuits to power a compatible Vu meter. All models are open and short circuit proof

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS
OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3d13. Damping Factor . 300, Slew Rate 45VIuS,
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-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor -.300, Slew Rate 50V/uS,

A T.H.D. typical 0.001%, Input Sensitivity 500mV. S.N.R.
-110 dB. Size 300 x 155 x 100mm.
PRICE £64.35 -- £4.00 P&P

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

411111111mfteimail PRICE £81.75 +- C5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watts
R.M.S. into 4 ohms. frequency respohse 1Hz  100KHz
-3dB, Damping Factor 300. Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti -Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 - C5.00 P&P

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved
transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required
these units can be added to existing speaker systems of up to 100 watts (more d two are put in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE 'A' (KSN1036A) 3' round with protective wire mesh. Ideal for
bookshelf and medium sized Hi-Fi speakers. Price C4.90 - 50p P&P.
TYPE 'B' (KSN1005A) super horn for general purpose speakers,
disco and P.A. systems etc. Price 05.99 - 50p P&P.
TYPE 'C' (KSN1016A) 2 x5" wide dispersion horn for quality Hi-Fi sys-
tems and quality discos etc. Price 06.99 - 50p P&P.
TYPE 'D' (KSN1025A) 2'46" wide dispersion horn. Upper frequency
response retained extending down to mid -range (2KHz). Suitable for high
quality Hi-Fi systems and quality discos. Price £9.99 - 50p P&P.
TYPE 'E' (KSN 1038A) 3v, horn tweeter with attractive silver finish trim.
Suitable for Hi-Fi monitor systems etc. Price C5.99 - 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate. level control
and cabinet input jack socket. 85x85mm Price £4.10 - 50p PAP.

rviT;

TYPE O' TVPE E

I

TYPED'

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

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

ibl FC 12-100WATTS (100dB) PRICE 0159.00 PER PAIR
ibI FC I 2-200WATTS (100dB) PRICE C175.00 PER PAIR

SPECIALIST CARRIER DEL C12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR 049.00
Delivery £6.00 per pair

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 - 75) Stereo. 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:
*-S-tereo, bridgable mono * Choice of
high & low level inputs * L & R levelPRICES: 150W 049.99 2 SOW C99.99 controls * Remote on -off * Speaker &400W 2109.95 P&P E2.00 EACH thermal Protection.

POSTAL omei000 -loan Cl c, .

CNICIONIIPPIONI . -L.ILLO01111, Ot. . ETC.MICE& INCLUSIVE ut,'sr.A.T. SALTN COUNTER VISA AND
ACCIWOACCIIPTII0 OY POST, 8142101 OM PAX.

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.S. Into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor - 300. Slew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB. Fan
Cooled. D.C. Loudspeaker Protection, 2 Second
Anti -Thump Delay. Size 422 x 300 x 125mm.
PRICE £259.00 - £12.00 P&P

NOTE MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KIlx
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH 501(11c. ORDER STANDARD OR PEC.

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

McKenzie and Fane Loudspeakers are also available.

ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8" too WATT R.M.S. ME8-100 GEN. PURPOSE, LEAD GUITAR. EXCELLENT MID, DISCO.
RES. FREQ. 72Hz. FREQ. RESP. TO 4KHz, SENS 97dB, PRICE C32.71 C2.00 PEP
10" 100 WATT R.M.S. MEI 0-100 GUITAR. VOCAL. KEYBOARD. DISCO. EXCELLENT MID.
RES. FREO. 71Hz, FREQ. RESP. TO 7KHz. SENS97dB. PRICE C33.74 C2.50 PEP
10. 200 WATT R.M.S. ME/0-200 GUITAR. KEYB'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FRED. 65Hz, FREO. RESP. TO 3.5KHz. SENS 99 B. PRICE C43.47 C2.50 PEP
12' 100 WATT R.M.S. MEI 2-100LE GEN. PURPOSE, LEAD GUITAR. DISCO. STAGE MONITOR.
RES.FREO. 49Hz. FREQ. RESP. TO 6KHz, SENS 100dB. PRICE 035.84 - C3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A.. VOCAL, STAGE
MONITOR. RES. FREO 42Hz. FREO. RESP. TO 10KHz. SENS 98dB. PRICE 038.87 - C3.50 P&P
12" 200 WATT R.M.S. MEI 2-200 GEN. PURPOSE. GUITAR. DISCO, VOCAL. EXCELLENT MID_
RES. FREO. 58Hz. FREO. RESP TO 6KHz. SENS 98dB. PRICE 048.7I - C3.50 PEP
12" 300 WATT R.M.S MEI 2-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47)4z. FREO RESP. TO 5KHz, SENS 103dB. PRICE 070.19 - C3.50 PEP
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS. INCLUDING BASS GUITAR.
RES. FREO. 46Hz. FREO RESP. TO 5KHz. SENS 99dB PRICE 050.72 - C4.00 PEP
15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS. INCLUDING BASS GUITAR.
RES. FREO. 39Hz, FREO. RESP. TO 3KHz, SENS 103dB. PRICE 073.34 - C4.00 P&P

'11....1"=1121014E011929,111Zillifik
ALL EARBENDER UNITS 8 OHMS (Except EB8-S0 & EB10-50 which are dual Impedance lapped e, 4 Lk 8 ohm)
SASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
11- 50watt EB8-50 DUAL IMPEDENCE, TAPPED 418 OHM BASS. HI-FI, IN -CAR.
RES. FREQ. 40Hz, FREO. RESP. TO 7KHz SENS 97dB. PRICE C8.90 - £2.00 PEP
10.. 5OWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS. HI-FI, IN -CAR.
RES. FREQ. 40Hz, FREQ. RESP TO 5KHz. SENS_ 99dB. PRICE C13.85 - C2.50 PEP
10 IOOWATT EB10-100 BASS. NI -Fl. STUDIO.
RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz. SENS 96dB. PRICE 030.39 - £3.50 PEP
12' 100WATT EB12-100 BASS, STUDIO. HI -Fl. EXCELLENT DISCO.
RES. FREO. 26Hz. FREQ. RESP. TO 3KHz, SENS 93dB. PRICE C42.12 £3.50 PEP
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND
5' a 6OWATT EB5-60TC (TWIN CONE) HI -Fl. MULTI -ARRAY DISCO ETC.
RES. FREO. 63Hz. FREQ. RESP. TO 20KHz, SENS 92dB. PRICE C9.99 C1.50 PEP
6' x 60WATT EB8-60TC (TWIN CONE) HI -Fl. MULTI -ARRAY DISCO ETC
RES. FREO. 38Hz. FREO. RESP. TO 20KHz. SENS 94dB. PRICE 010.99 - 1.50 P&P
8 6OWATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREO. 40Hz. FREQ. RESP. TO 18KHz, SENS 89dB. PRICE 012.99 - C1.50 PEP
10 6OWATT E810-60TC (TWIN CONE) HI -Fl. MULTI ARRAY DISCO ETC.
RES. FREO. 35Hz. FREQ. RESP. TO 12KHz. SENS 98dB. PRICE 015.49 - C2.00 P&P

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

COMPLETE WITH CIRCUIT AND INSTRUCTIONS
3W TRANSMITTER SO-108NM VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE. RANGE UP TO 3 MILES. SIZE 38 x 123mm SUPPLY trir c 0.5AMP.

PRICE 014.85 - C1.00 PEP

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

PRICE 1:8.110 - t1.00 P&P

S St

UNITS 1 & 5 COMET WAY. SOUTHEND ON SEA.
ESSEX SS2 6T14

Ill 01702 - 527572 Fitt.- 01702 420243

PHOTO, 3W FM TRANSMITTER



Thinking Of Building Your Own
Loudspeakers?

But struggling with all the theory & arithmetic? Help is at
hand - Speaker Design is a CAD package for PC
Windows that takes the pain out of all those sums. Calc-
ulate box responses, cabinet sizes & crossovers for spea-
kers for the home, car or stage. Supplied on 3 HD disks
for only £28.95. For more details & an order form write to:
lig: Three
:: Crownso Publishing
PO Box 5773, Laindon, Essex SS15 5FJ tel: 0410 225257

HIGH QUALITY LOW COST

C.C.T.V. CAMERA (32.. w 32mmi

LOW LIGHT LEVEL.
AUTO ELECTRONIC SHUTTER.

COMPOSITE VIDEO OUT VIA BNC PLUG.
SMALL DISCRETE SIZE.

CAN BE USED WITH PC DIGITISER.

This super quality CCD PCB camera can he connected into
-our existing TV or video using the AV channel and can be

used for discrete surveillance or observing your property
externally using a suitable waterproof housing. Can accommodate lighting levels ranging from daylight to
street lighting using its built in electronic shutter Excellent when using with an infra red source Built in

wide angle fixed focus lens the camera has a resolution of 380 TVL

Special offer price of only: £59.95 Plus VAT (P&P £3.50.) (Total £73.94).
( £49.99 Plus VAT for 10 or more.)

For full range of CCTV products send SAE to:

Direct CCTV Limited, Direct House, Florence Street, Middlesbrough.TS2 I DR

CVC
CHELMER VALVE COMPANY

If you need Valves/Tubes or RF
Power Transistors etc. ...then try us!

We have vast stocks, widespread sources
and 35 years specialist experience in meeting our

customers requirements.

Tuned to the needs of the Radio Amateur

Chelmer Valve Company. 130 New London Road.
Chelmsford. Essex CM2 ORG. England.

Tel: 44-01245-355296/265865
Fax. 44-01245-490064

PCB Designer
For Windows 3.1. '95 or NT

VISA

AmexiAccess.,DeltarVisa

11'.8
DeSICIDef  Id W131%0804)0 Kb)

fee Ede !loud lest 5nap WIndow

D 411.31
+5

Looking for the price?

It's just £49.00 all inclusive!

...no VAT.. no postage...

...no additional charges for
overseas orders.

Dealers and distributors wanted

43

CH 0

Internet --
Visit our WWW site at www.niche.co.uk for more information
and a working demo. The demo is also available via anonymous FTP
from ftp.demon.co.uk in the dir /pub/ibmpc/winNapps/pcbdemo/ as
pcbdemo.zip. Internet e-mail pcb@niche.demon.co.uk.

Runs on any PC n..innwig Windows 3.1, Windows 95 or
Windows NT with a minimum 2MB RAM
Will work with any Wi.t.dows swooned printer and monitor

Niche Software (UK)

IN/

Chi

IrIPI 17) 4"
II1 I

/Produce Single or Double sided PCBs.
/Print out to any Windows supported printer
/Toolbar for rapid access to commonly

used components.
/Helpful prompts on screen as you work.
/Pad, track & IC sizes fully customisable.
/No charges for technical support.
/Snap -to -grid sizes 0.1". 0.05" 0.025"

and unrestricted.
iSMT pads and other pad shapes.
/Prints at the resolution of your printer, much

higher than the screen shot shown here.

12 Short Hedges Close. Northleach. Cheltenham GL54 3PD Phone (01432) 355 414

0 Y 0.300

Available in South Africa from JANCA Enterprises, PO Box 32131, 9317 Fichardtpark at R299,00
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Figure 1 Artist's impression of future vehicles of the next
phase of NASA's Mars exploration - the Mars Surveyor '98

missions will include an orbiter and a lander spacecraft
currently also being built by Lockheed Martin

( Courtesy Lockheed Martin

Return to ars

Isor

,I1'
110

.10

In the next few years, landing on Mars will begin again in earnest, with new,
advanced photographic and sampling machinery. Traces of life would be the ultimate
prize, but there is much else to know about the Red Planet, says Douglas Clarkson

ri an age of scientific advancement where science
also strives to be increasingly relevant to the public,
the intense interest in the analysis of meteorites
from Mars will ensure that for the next ten years or
so Mars will remain the focus of scientific

investigation. Forthcoming missions include NASA's Mars
Pathfinder mission and the Mars Global Surveyor mission.
Unfortunately the Mars -96 mission co-ordinated by Russia failed
in November 1996, with the loss of a number of experiments.
The interest in Mars, however. has a longer term component.
Landers are planned for launch in 1998. 2001. 2003 and 2005,
and with additional orbiters planned for 1998 and 2003.

Figure 1 indicates an artist's impression of future vehicles for
the next phase of NASA's Mars exploration. The Mars Surveyor
'98 missions will include an orbiter and a lander spacecraft
currently being built by Lockheed Martin. These craft will be
launched at the next period of close encounter by Mars and the
Earth. There are, however, very real expectations that Mars
could contain a host of secrets that may in time lead for the
revision of much of our existing scientific understanding. Mars is
therefore very much the new frontier of science.

After decades of scientific scepticism regarding the
possibility of life within light-years of Earth, the prospect of
finding traces of life the solar system - in our own backyard -
would radically alter assessments of the distribution of life in the
universe. Conversely, in order to prevent contamination of Mars
by earth micro-organisms, lander experiments by the USA and
Russia are prepared in line with strict quarantine conditions
specified by international agreements. The surface conditions
on Mars are, however, relatively extreme, the most damaging
component being the high levels of ultra violet radiation.

The myths
Mars has tended to capture our imagination. The American
astronomer Percival Lowell in 1900 interpreted changes on the
planet surface with the time of the Martian year as evidence of
water coursing along artificially dug channels to irrigate the arid
planet. This view was met with considerable fascination among
the public. Also, around this time Nikola Tesla in his Colorado
Springs experiments claimed that the source of some of
puzzling signals that his magnifying transmitter system was
detecting was intelligence on Mars. Scores of science fiction
writers have used Mars as a convenient backdrop for diverse
fantasies. More recently, the so called 'face on Mars'. as
captured in NASA frame 35A72 from the Viking missions. has
enhance expectation that more detailed mapping of the Martian
Surface in the future might reveal details of a lost civilisation.
NASA intends to distribute data on this region on the Internet as
soon as it is scanned at high resolution.

From what ever source, there appears locked at some level
in the modern psyche (or 'morphic field', as attributed to Dr.
Sheldrake), an anticipation that indeed Mars could have
supported an ancient advanced civilisation which, for whatever
reason, - natural cataclysm, climate change or conflict -
faltered.

The reality
There are many similarities between Earth and Mars in the
nature of its modes of rotation on its axis. The axis is inclined to
the vertical at 25 degrees compared with 23.5 of Earth, and as
a result gives rise to clear seasons within the 687 'Earth day'
Martian year. The Martian day or 'sol' is some 37 minutes
longer than an Earth day. Mars is a relatively small world
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Figure 2 Relative size of Mars compared with other 'inner'
planets of the Solar System ( Courtesy NASA )

compared with both Earth and Venus (figure 2) with an
equatorial radius of 3397 km compared with the Earth's value
of 6378 km. Its gravity at the planet's surface is 3.72 m/s2 or
38% of that at the Earth's surface. This is one reason why the
Mars atmosphere is considerably thinner than the Earth's.

Space mission observations
Table 1 summarises the exploits of exploration so far to the
Red planet. Less than 40% of missions have a completely
successful outcome.

The first spacecraft to soft -land on Mars was the Soviet Mars -
3, although it only returned data for approximately 20 seconds
after touchdown, apparently during a dust storm. The Soviet
Mars 2 and Mars 3 craft certainly were an ambitious step
forward in the exploration of the Red Planet. The first
significant data came with NASA's Mariner 9 which was put
into a circular orbit in November 1971 until October 1972. It is
perhaps relevant that the Mars 2 and Mars 3 probes had been
launched towards Mars without detailed knowledge of
optimised landing sites on the Martian surface. It was the data

that Mariner 9 sent back that would allow the Viking missions
to optimise their chances of safe landings.

The two Viking craft that reached Mars in 1976 provided

some answers, but at the same time gave rise to more questions.
While the experiments to detect life on the planet gave negative
or inconclusive results, images from the orbiters provided clear
evidence of vast water flow channels that had been created at a
time in the planet's previous long history. Figure 3 indicates clearly
what appears to be a tail behind a crater rim as evidence of a
huge deluge of water over the area.

Figure 4 shows an interesting image from Viking 1, showing
what looks like a familiar desert landscape. The large rock in
the foreground is 'Big Joe'. This is a hostile surface, with wide
extremes of temperature, very low pressure and a high levels of
dangerous ultra violet radiation.

Figure 5 shows the view from Viking II station. The slight slope
of the horizon indicates that the craft did not land completely
level. The rocks at this site seem to be of a more uniform size
distribution than at the site of Viking 1. Both the landers, however,
seemed to have luck on their side in the choice of landing site.
Perhaps the planned Mars Global Surveyor will discover what
became of the early Soviet Mars -3 and Mars -2 landers.

The Martian surface certainty contains some major features.
Figure 6 indicates a section of the so called Vallee Manner's which
is a major feature extending for around 4000 km along the Martian
surface. It is associated with geological faults rather than with
erosion mechanisms like wind or water. In places, canyons may
be 200 km wide and 7 km deep. The surface or Mars is generally
revealed to be one of surprising diversity and one that will no
doubt in time provide a great wealth of scientific information.

While the Viking images provided information about the daily
changes about a static point on the planet surface, the micro -
rover of the forthcoming Pathfinder mission will scout around
the landing platform on a series of daily adventures into the
Martian outback.

Table 1: Summary of main space probes to Mars

Craft Origin Launch Year Type Outcome
Mars 1 USSR 1962 fly by Partial - instruments failed:no data
Mariner 3 USA 1964 fly by Satellite shroud did not detach
Mariner 4 USA 1964 fly by Successfully returned 21 photos
Mariner 6 USA 1969 fly by Successfully returned 75 photos
Mariner 7 USA 1969 fly by Successfully returned 126 photos
Mariner 8 USA 1971 orbiter Crashed into Atlantic
Mariner 9 USA 1971 orbiter Very successful - returned 7329 photos
Mars 2 USSR 1971 lander/

orbiter
? lander crashed

Some orbiter data
Mars 3 USSR 1971 lender/

orbiter
Partial: landed in dust storm
Some orbiter data

Mars 4 USSR 1973 orbiter Failed to orbit
Mars 5 USSR 1973 orbiter Incorrect orbit
Mars 6 USSR 1973 lander Failed during landing
Mars 7 USSR 1973 lander Missed planet
Vikingl USA 1975 orbiter/

lander
Successful - together
sent 50,000+ photos

Viking2 USA 1975 orbiter/
lander

Successful - together
sent 50,000+ photos

Phobos1 USSR 1988 complex Lost en route to Mars
Phobos2 USSR 1988 complex Partial - lost near Phobos
Mars Observer USA 1993 orbiter Failed at Mars orbit
Mars -96 Russia 1996 orbiter/

lander
Failed - crashed
crashed into Pacific
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Figure 3: Water outflow channel skirting round crater feature
( Courtesy NASA )

Figure 5: View from the Viking II landing site - the distribution
of rocks is more uniform compared with Viking 1 ( Courtesy
NASA)

The Martian outback
Why is it that the Australian outback looks so much like the
surface of Mars? Anyway, getting back to Mars, periodically
high winds in the ultra thin air can raise dust to heights of tens
of kilometres. There is therefore a mechanism to redistribute
deposits around the planet surface. Such winds tend to be
driven by temperature gradients on and above the Mars
surface.

The two hemispheres of Mars reflect possibly different
periods of planetary history. The southern hemisphere is strewn
with craters which were possibly created during one of the
earliest phases of the solar system which also left its mark on
the moon and Mercury. In the northern hemisphere, more Earth -
like features are evident, with large volcanoes such as Olympus
Mons and with the existence of what appear to be water outflow
channels. One possible source of such 'chaotic terrain' is the
melting of subsurface permafrost layers by volcanic activity.

Seasonal dynamics
It is considered that the northern perennial cap is principally
composed of water ice, while the perennial southern cap is

Figure 4: Image from Viking 1 showing what appears to be a
familiar desert landscape ( Courtesy NASA )

Figure 6: View of the Vallea Marineris as obtained by Viking
orbiter ( Courtesy NASA )

composed of frozen carbon dioxide. On Mars the winters in
the southern hemisphere are more extensive than those in
the north and greater deposits of carbon dioxide become
frozen out there from the atmosphere. During winter in the
north, the season of summer in the south acts to melt this
frozen carbon dioxide into the atmosphere resulting in an
increase in atmospheric pressure across the entire planet.

Temperatures on Mars range from - 133 C to + 27 C
with a pressure around 0.8 percent of that of Earth. At the
Viking 1 lander site in the northern hemisphere, the pressure
varied from a minimum of 6.7 mb at the height of the
southern winter (northern summer) to 8.8 mb for the
maximum at the height of the southern summer (northern
winter).

The southern pole stretches as far as 50 degrees South
at the height of its winter and is equivalent to 23 cm of
carbon dioxide snowfall over the entire polar region. In
Spring the cap sublimates at a rate of one degree of latitude
every 5 days with the cap breaking up into several stable
remnant fragments. During early autumn a layer of cloud
termed the 'polar hood' forms in the region of the southern
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Table 2: Atmospheric composition of Mars

Atmospheric composition Percent

Carbon Dioxide 96.5

Molecular Nitrogen 1.8

Argon 1.5

Molecular Oxygen 0.1

Carbon Monoxide 0.05

Water Vapour 0,02

Neon 0.0001

Krypton 0.00003

Xenon 0.00002

pole as carbon dioxide begins to build up again at the pole.
The amount of water vapour in the entire Martian
atmosphere is relatively small, equivalent to an iceberg of
sides only 1.3 km.

Various components, especially water vapour, may be
unevenly distributed in the atmosphere. A key to
understanding the present processes on Mars and clues to
past history lies in further study of the dynamics of the
atmosphere of Mars. On the Earth, carbon dioxide is
present at around .032 percent by volume, indicating a
partial pressure of 0.32 mb at sea level. On Mars, the partial
pressure of carbon dioxide is around 9 mb, depending on
elevation. Thus the partial pressure of carbon dioxide is
around some 28 times greater than that of Earth and, as a
greenhouse gas, must be responsible for raising the
temperature of the planet above that which would be
achieved with a similar partial pressure of, say, nitrogen.

The ratios of isotopic abundances provide indication of
the rate of loss of gases from the atmosphere. Studies of
processes of ionic interaction in the high Martian
atmosphere have indicated that significant amounts of
oxygen and nitrogen could have been lost over periods of
geological time. Thus a number of experiments on
forthcoming missions will be investigating ionic
concentrations within Mars's atmosphere to determine
processes involved in the creation of the current
atmospheric conditions.

Cycles of climate
The current eccentricity of Mars is 0.0934. with closest
approach of 206,600,000 km and furthest distance of
249.200,000. In its eccentric orbit, by sweeping out equal
areas in equal times, the seasons are of uneven duration as
indicated in Table 3.
In terms of variation to the Martian climate, a surprising
number of components come into play. The precession of
Mars's spin about its own axis (like a wobbling top) is
estimated to provide a cycle with a period of 175,000 years.
A separate factor due to the precession of the axis of the
orbit in space causes the line joining the perihelion and the
aphelion to rotate with a cycle of 72,000 years. The net

Table 3: Length of the seasons of Mars

Northern
Hemisphere
Spring

Summer

Autumn

Winter

Southern
Hemisphere
Autumn

Winter

Spring

Martian
Days
194

178

143

Summer 154

result is that the climatic regime of the two hemispheres
changes over with a period of 51,000 years. This cycle will
in time cause the extensive carbon dioxide pole to build up
over the northern hemisphere with its colder winters but
short warmer summers - a mirror image of what takes place
at present in the southern hemisphere.

There is also a separate variation in the orbital
eccentricity. The current value is 0.0934 though it can vary
from 0.004 to 0.141 with a short term variation of period of
95,000 years and a long term variation of 2 million years.
These considerations are relevant for determining previous
phases of Martian climate history and also anticipating
future ones.

The two effects can be described, however, as the
crossover of the dominant pole between the two
hemispheres and the variation in the relative extremes of the
seasons as experienced in the two hemispheres. If
conversation was ever a problem on Mars, then the topic of
the long long range weather forecast would always get it
moving again.

ALH84001:The McKay Paper in 'Science'
It was the paper in Science describing the work on the
ALH84001 meteorite which heightened awareness of the
search for life both past and present on Mars. The paper is
in fact available on line on the Internet, though to be fair it is
an advantage to have all the illustrations available 'on line'
on the printed page.

Meteors such as ALH84001 are described as belonging
to the Shergottite-Nakhala-Chassingny or SNC class of
meteorites, which are thought to have come to Earth via
impact events on Mars; that is, they were thrown clear of
Mars's atmosphere by the impact of a large meteorite
arriving from space (rather like a giant game of marbles) and
were eventually captured by Earth's gravity. One of the key
scientific findings with these SNC meteorites is that the
abundance and isotopic compositions of trapped gases in
the SNC meteorites has a direct one to one correlation with
the levels measured by the Viking lenders. It could be
argued that nature has been conducting a vast series of
sample -return missions between Mars and Earth over a
period of many millions of years.

17
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SHERGOTTITE GLASS
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Figure 7 Gas concentration of cavities within Mars meteor
Shergotty EET79001 as compared with the Viking

atmospheric data ( Courtesy NASA )
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The gas concentration of Mars meteorite Shergottite
EET79001 as compared with the Viking atmospheric data is
indicated in figure 7. The fit is unmistakable. This implies
that gas cavities in meteors tend to preserve the original
atmospheric concentrations from their point of origin. It is
not clear, however, how long ago the gas concentrations
were established within such material. Also, to escape from
the surface of Mars, an escape velocity of 5.4 km/s would
be required. To date all the Mars meteorites which have
been identified are examples of igneous rocks that would be
able to withstand a violent impact. It is likely that
sedimentary rocks on Mars would not be able to withstand
such violent forces. Thus, the more interesting rocks from
the point of view of fossil remains would be unlikely to reach
Earth through impact events. Future lander/recovery
missions will have to go and find them and bring them back
to Earth.

The ALH84001 meteorite is apparently a recent arrival on
earth, estimated to have arrived here only some 13,000
years ago. It is likely, however that it actually crystallised 4.5
billion years ago. One shock event on the sample is
estimated to have taken place at 4.0 billion years ago, while
the formation of the carbonate globules is estimated to have
occurred some 3.6 million years ago. The stable isotope
data of the carbonate compounds suggest that this material
was formed in the temperature range between 0 C and 80
C. It is this temperature range which is at present a topic of
international scientific debate. The original specimen
weighed 1.9 kg.

It is estimated on the basis of cosmic ray exposure data
that the rock was in space as a meteor for about 16 million
years. The fact that in general amino acids are found
undegraded in such stony meteorites implies that the
temperature of their interior was probably not raised above
100 C to 120 C as it fell to earth.

The analysis of ALH84001 seeks to interpret possible
traces of life on Mars by comparison with known
mechanisms on Earth. While this approach is entirely
justified, it also leaves open the possibility that remnants of
life on Mars may exist in a form that is currently unknown to
us and hence unrecognised.

The key findings with this meteorite were that on fresh
fracture surfaces abundant polycyclic aromatic
hydrocarbons (PAHs) - often formed in association with
biogenic activity on Earth - were identified and that selected
carbonate globules resembled those known to have been
the result of bacterially induced carbonate precipitates on
earth. Also, the PAHs were found in association with the
regions rich in carbonates and included pyrene, chysene
and benzopyrene.

The ALH84001 meteorite does not appear to have been
significantly weathered by its relatively short sojourn on
earth, though it is somewhat friable and is easily broken
along pre-existing fracture planes. Also, the levels of PAHs
in both the Greenland and Antarctic ice have been studied
with indications of levels estimated at around one part per
billion. This evidence makes it highly unlikely that the PAHs
were acquired from local contamination. Also, levels of
PAHs in the meteorite increase with increasing depth
towards the core of material.

One group at the Scripps Institution of Oceanography,
however, has claimed that ice from the Alan Hills region of
Antarctica is 'loaded' with PAHs and resembles the types
found in the meteorite.

The set of PAH compounds are really identified with a
very large number of individual compounds. On earth, in
compounds such as coal and petroleum, hundreds of
thousands of individual compounds can be identified. PAHs
have also been identified in other meteors such as CM2
chondites. The set appearing in ALH84001. however, are
possibly a unique fingerprint of a relatively simple set of
micro-organisms.

In analysis of carbonate globules, these appear to have
formed along pre-existing fracture lines - suggesting that
these could have been occupied by water. Extensive
analysis has been undertaken of such structures using
transmission and scanning electron microscopy.

The sub structure within some of the globules reveals
items described as 'small regularly shaped ovoid and
elongated forms about 20 to 100 nm in longest dimension'.
There is claimed to be a similarity between these structures
and that observed in calcite concretions known to have
been grown from Pleistocene ground water where the sub
structure is associated with involvement of nannobacteria in
calcite precipitation. In the interpretation of the ALH84001
meteor, there is therefore a very high dependence on
assimilating knowledge from a very wide set of fields of
terrestrial science.

There has been much criticism of the scientific
conclusions of this paper. It is entirely correct, however, that
it has been published for it is really to focus scientific
application in this area that the authors have revealed their
specific scientific approach and method. Whether they are
proved right or wrong, the science of analysis of such
material will have been moved forward by great strides.

The British connection
During November 1996 at press conference in London,
meteorologists from the Open University and from the
Natural History Museum presented findings on their work on
the apparently much more recently 'delivered' meteor, EETA
79001. This is considered to have formed 180 million years
ago and been chipped off Mars some 600,000 years later
(that is, a bit over 179 million years ago). Again, the balance
of evidence is that this meteorite carries traces of biogenic
activity.

A previous paper on the same meteorite had in fact been
published in 1989. with the chief researcher, Colin Pi[linger
of the Open University, at the time explicitly stating that their
findings supported the view that life could once have
existed on Mars.

The exopaleontology of Mars
Scientists are now planning the best way to direct future
unmanned missions to Mars. The two main goals are the
study of any fossil record of the planet (exopaleontology)
and the search for current life. If, as seems possible, life
was once widespread on Mars, coupled with the fact that
the crustal activity of Mars seems to very much less than
that of the earth, then the chance of discovering fossil
remains is relatively high.

There is at present considerable similarity between the
earth's pre -Cambrian paleontology and that of the older
rocks of Mars. On earth the fossil record is precariously
preserved, with around 99% of all species vanishing without
trace. With its apparent lack of plate tectonics, any fossil
record is more likely to be better preserved on Mars. Mars
appears to have a single static crustal layer while on earth
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ELECTROMAIL, P.O. Box 33, Corby, Northants, NN17 9EL.
Tel: 01536 204555 Fax: 01536 405555

EINTROIMIV

r
Please send me',_ copes of the ELECTROMAIL CD-ROM catalogue at £5.00 each inc.

V.A.T. and P & P. Total value -of order £
-

Name:

Address:

Postcode:

Tel Customer Ref. No.:

LPlease debit my Visa/Mastercard/American Express (please delete)

Card No: F 1111 111 E [11 DODE ODOE
Signed Expiry Date:

CREDIT CARD ORDER HOTLINE : 01536 204555
I enclose a cheque for £ to cover all items ordered. Ref: 234-4829

FT



the surface plates float on a denser layer of
magma. On Mars, there will be key interest in
identifying such geological structures initially by
means of mapping processes such as with the
Mars Global Surveyor.

The theories of the cycles of Martian climate
through geological time are still evolving. A
dominant theory is that the surface hydrocarbon
cycle involving water on Mars ended in the
relatively remote past - at least hundreds of
millions of years ago. The evidence of the
remnants of this phase could remain in paleo-
lake basins - depressions on the surface of Mars.
While on Earth, for example, in Antarctica, ice
may persist for hundreds of thousands of years,
the rapidly changing seasonal dynamics on Mars
are unlikely to allow ice or water ice to exist for
sufficiently long periods of time to act as a
preserving agent for life forms.

Thus the scientific investigations of Mars are
designed to answer some very demanding
answers and ones which will in turn allow future
scientific missions to investigate carefully
selected regions of promising geology.

Within NASA's planned 10 year program of
Mars exploration, the 2005 Sample Return
mission is seen as a key mission for returning
samples to Earth. It will be the role of current and
future orbiters to provide high resolution mapping
information to identify any possible landing sites
for such a sample return mission.

The key to determining such surface geology
would be with a high resolution thermal emission
spectrometer. Calculations indicate that one at a
resolution of 100 m/pixel in the wavelength range 1
to 5 microns and with 10 to 20 nm bandwidths (1
micron ='1000 nanometre) would provide useful
data to selected future landed missions. This
technology, however, is one which is highly
developed already for terrestrial mineral survey. One
means of obtaining the high spatial resolution in the
near infra -red band is to use a balloon mission
where the reduced altitude of flight would allow the
required level of resolution to be achieved.

Also, it is anticipated that future developments
from Pathfinder will employ longer ranging rovers to
specific geological targets to obtain mineralogical
and organic analysis. It is argued that the 2003
rover mission should be capable of a traverse of
several kilometres.

Bearing in mind the likely diversity of Martian
geology, the study of the planet will be ongoing.
Once the technology of sample return is achieved,
this will be followed by further sample return
missions.

It goes without saying, however, that the level of
interest in meteorites from Mars is now staggering.
Sets of meteorites that have been collected for
many years are now being exhaustively reviewed.
There is, however, the awareness that the discovery
of the 'right' rock in the 'right' place could be very
much like hunting for a needle in a haystack. It may
take numerous sample -return missions to recover
relevant specimens.

Figure 8 Final preparations on the Mars Global Surveyor as
undertaken by Lockheed Martin technicians at the company's
facilities near Denver, Colorado ( Courtesy Lockheed Martin )

Figure 9 Transit orbit between Earth and Mars of the Mars
Global Surveyor craft ( Courtesy NASA )
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Surplus always
0/anted for cash!

THE ORIGINAL SURPLUS WONDERLAND!
THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

Surplus always
wanted for cash!

LOW COST PC's -
SPECIAL BUY
'AT 286'

40Mb HD + 3Mb Ram

MUTED QUANTITY only of these 12Mhz HI GRADE 286 systems
Made in the USA to an industrial specification, the system was
iesigned for total reliability The compact case houses the mother

PSU and EGA video card with single 5V." 1.2 Mb floppy disk
mrve & integral 40Mb hard disk drive to the front. Real time clock
*nth battery backup is provided as standard. Supplied in good used
::indition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Run !
Order as HIGRADE 286 ONLY f129-00

( E )
Optional Fitted extras: VGA graphics card

4Mb V,' floppy disk drive (instead of 1.2 Mb)
Wordperfect 6.0 for Dos - when 3%2" FDD option ordered
NE2000 Ethernet (thick, thin or twisted) network card

£29.00
£19.95
£22.50
£29.00

LOW COST 486DX-33 SYSTEM
Limited quantity of this 2nd user, supurb small size desktop unit.
ully featured with standard simm connectors 30 & 72 pin. Supplied

wan keyboard, 4 Mb of RAM, SVGA monitor output. 256k cache and
integral 120 Mb IDE drive with single 1.44 Mb 3.5' floppy disk drive
Fully tested and guaranteed. Fully expandable only
Many other options avaiable - call for details. £399.00

FLOPPY DISK DRIVES 31/2" - 8"
51/." or 31/2" from only £18.95!

Massive purchases of standard 55i" and 31/2" drives enables us to
present prime product at industry beating low prices! All units (unless
stated) are BRAND NEW or removed from often brand new equip-
ment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. All are IBM-PC compatible (if 354" supported on your PC).
3%" Panasonic JU363/4 720K or equivalent RFE £24.95(B)
3%" Mitsubishi MF355C-L. 1.4 Meg. Laptops only £25.95(B)
31/2" Mitsubishi MF355C-D. t.4 Meg. Non laptop £18.95(B)
5%- Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE £18.95(B)
5%" Teac FD -55F -03-U 720K-40/80 (for BBC's etc) RFE £29.95(B)
514' BRAND NEW Mitsubishi MF501 B 360K £22.95)B(
Table top case with integral PSU for HH 51/4" Flopp or HD £29.95(8)
8" Shugart 800/801 8" SS refurbished & tested £195.00(E)
8 Shugart 810 8 SS HH Brand New £195.00(E(
8" Shugart 851 8" double sided refurbished & tested £250.00(E)
Mitsubishi M2894-63 8" double sided NEW £275.00(E)
Mitsubishi M2896 -63-02U 8' DS slirnline NEW £285.00(E)
Dual 8' cased drives with int- ire' power supply 2 Mb £499.00(E)

HARD DISK DRIVES
End of line purchase scoop! Brand new NEC D2246 8' 85 Mbyte
onve with Industry standard SMD interface, replaces Fujitsu
equivalent model Full manual. Only £299.00 Of 2 for £525.00 (E)
3' FUJI FK-309-26 20mb MFM I/F REE £59.95(C)

CONNER CP3024 20 mb IDE IfF (or equiv )RFE £59.95(C)
CONNER CP3044 40mb IDE I/F (or equiv.)RFE £69.00)C)
RODIME R03057S 45mb SCSI I/F (Mac & Acorn) £69.00(C
WESTERN DIGITAL 850mb IDE I/F Brand New £185.004C
MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE £49.95(C
SEAGATE ST -238R 30 mb RLL Refurb £69.95)C)
CDC 94205-51 40mb HH MFM I/F RFE tested £69.95)C(
HP 9754B 850 Mb SCSI RFE tested £89.00(C)
HP C3010 2 Gbyte SCSI differential RFE tested £195.00)C)

- FUJITSU M2322K 160Mb SMD IlF RFE tested £195.00(E)
-'aid disc controllers for MFM . IDE. SCSI, RLL etc. from £16.95

THE AMAZING TELEBOX
Converts your colour monitor into a DUALITY COLOUR TV!!

TV SOUND &
VIDEO TUNER
CABLE COMPA ABLE

The TELEBOX :s an attractive fully cased mains powered umt, con-
taining all electronics ready to plug into a host of video monitors
made by makers such as MICROVITEC, ATARI, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
video output will also plug directly into most video recorders. allowing
reception of TV channels not normally receivable on most televi-
sion receivers' (TELEBOX MB). Push button controls on the front
panel allow reception of 8 fully tuneable 'off air' UHF colour television
orannels. TELEBOX MB covers virtually all television frequencies
VHF and UHF including the HYPERBAND as used by most cable
TV operators. A composite video output is located on the rear panel
t direct connection to most makes of monitor or desktop computer
video systems. For complete compatibility - even for monitors with-
out sound - an integral 4 watt audio amplifier and low level Hi Fi
audio output are provided as standard.
TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with integral speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification
'For cable / hyperband reception Telebox MB should be connected

a cable type service. Shipping code on all Teleboxe's is (B)

DC POWER SUPPLIES
Virtually every type of psupply you can Imagine.

10.000 Power Supplies ExCall for info / list.

0 W e r
Over
Stock

IC's -TRANSISTORS - DIODES
OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK
For MAJOR SAVINGS- CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS
One of the highest specification
atmonitors you will ever see - Art
At this price - Don't miss it!!

Mitsubishi FA3415ETKL 14" SVGA Muttlsync odour monitor wrth fine
0.28 dot pitch Noe and resolution of 1024 x 768. A
vanety of nputs allows connection to a host of comput-
ers noiudng IBM PCs .1 CGA EGA, VGA & SVGA
modes, BBC, COMMODORE (nducing Amga 1200),
ARCHIMEDES and APPLE. Many features: Etched
faceplate, text switching and LOW RADIATION MPR

specification_ Fully guaranteed, supplied in EXCEL-
LENT little used condrtion

Order asnrt Syrtvel Base £4.75 Only £119 s mns-SVGA
VGA cable for IBM PC Included.
External cables for other types of computers CALL

As New - Used on film set for 1 week only!!
15" 0.28 SVGA 1024 x 768 res. colour monitors.

Swivel & tilt etc. Full 90 day guarantee. £145.00 (E)

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

PHILIPS HCS35 (same style as CM8833) attractively styled 14"
colour monitor with both RGB and standard composite 15.625
Khz video Inputs via SCART socket and separate phono jacks.
Integral audio power amp and speaker for all audio visual uses.
Will connect direct to Amiga and Atari BBC computers. Ideal for all
video monitoring I security applications with direct connection
to most colour cameras. High quality with many features such as
front concealed flap controls, VCR correction button etc. Good
used condition fully tested - guaranteed Li -m - temyDimensions: W14' x H123/4' a 15.6' D.  (E)
PHILIPS HCS31 Ultra compact 9" colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security applications. High quality, ex -equipment
fully tested & guaranteed (possible minor screen burns). In attrac-
tive square black plastic case measuring W10" x H10- x 13W D.
240 V AC mains powered. Only £79.00 (D)
KME 10" 15M10009 high definition colour monitors with 0.28" dot
pitch. Superb clarity and modern styling..
Operates from any 15.625 khz sync RGB video,
source, with RGB analog and composite sync
such as Atari. Commodore Amiga. Acorn
Archimedes & BBC. Measures only 1354" x 12' x
11'. Good used condition Only £125 (E)

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

20"....£135 22"....£155 26"....£185(F)

SPECIAL INTEREST ITEMS

HP1650B Logic Analyser
HP3781A Pattern generator & HP3782A Error Detector £POA
HP APOLLO RX700 system units £950
HP6621A Dual Programmable GPIB PSU 0.7 V 160 watts £1800
HP3081A Industrila workstation c\w Barcode swipe reader £175
HP6264 Rack mount variable 020V @ 20A metered PSU £675
HP54121A DC to 22 GHz four channel test set £POA
HP7580A Al 8 pen HPGL high speed drum plotter £1850
EG+G Brookdeal 95035C Precision lock in amp £650
View Eng. Mod ,200 computerised inspection system £POA
Ling Dynamics tiiW programmable vibration test system £POA
Computer controlled 1056 x 560 mm X Y table & controller £1425
Keithley 590 CV capacitor / voltage analyser £POA
Racal ICR40 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Line UPS - New bans Dec.1995 £9500
ICI R5030UV34 Cleankne ultrasonic cleaning system £POA
Mann Tally MT645 High speed line printer £2200
Intel SBC 486/133SE Multibus 4813 system. 8Mb Ram £1200
Zeta 3220-05 AO 4 pen HPGL fast drum plotters £1150
Nikon HFX11 (Ephiphot) exposure control unit £1450
Motorola VME Bus Boards & Components List. SAE / CALL £POA
Trio 0-18 vdc iinear, metered 30 amp bench PSU. New £550
Fujitsu M3041R 600 LPM band printer £1950
Fujitsu M3041D 600 LPM printer with network interface £1250
Perkin Elmer 2998 Infrared spectrophotometer £POA
VG Electronics 1035 TELETEXT Decoding Margin Meter £3750
Andrews LARGE 3.1 m Satellite Dish . mount (For Voyaged, £950
Sekonic SD 150H 18 channel digital Hybrid chart recorder £1995
TAYLOR HOBSON Tallysurf amplifier i recorder £750
System Video 1152 PAL waveform monitor £485
Test Lab - 2 mtr square quietised acoustic test cabinets £300
Kenwood 9601 PAL Vectorscope - NEW £650

Please call for further details on the above items

MITS. FA3445ETKL 14" Industrial spec SVGA monitors £245
24cW to 400 kW - 400 itz 3 phase power sources - ex stock £POA
IBM 8230 Type 1, Token ring base unit driver £950
IBM 53F5501 Token Fling ICS 20 port lobe modules £750
IBM MAU Token ring distribution panel 8228-23-5050N £95
AIM 501 Low distortion Oscillator 9Hz to 330Khz. IEEE £550
Trend DSA 274 Data Analyser with G703(2M) 64 Jo EPOA
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500

£3750

19" RACK CABINETS
Superb quality 6 foot 40U

Virtually New, Ultra Smart
Less than Half Price!

Top quality 19" rack cabinets made in UK by
Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front door,
full height lockable half louvered back door
and louvered removable side panels. Fully
adjustable internal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatile we

have ever sold. Racks may be stacked side by side and therefore
require only two side panels to stand singly or in multiple bays.
Overall dimensions are: 77,,4" H x 321/2" D x 22' W. Order as:

OPT Rack 1 Complete with removable side panels £335.00
OPT Rack 2 Rack, Less side panels £225.00 (G)

32U - High Quality - All steel RakCab
Made by Eurocratt Enclosures Ltd to the highest possible spec.
rack features all steel construction with removable
side. front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door '`..`*`
is constructed of double walled steel with a j!!;,.!.'.,:I
'designer style' smoked acrylic front panel to :
enable status indicators to be seen through the
panel, yet remain unobtrusive. Internally the rack
features fully slotted reinforced vertical fixing
members to take the heaviest of 19" rack
equipment. The two movable vertical fixing struts
(extras available) are pre punched for standard
'cage nuts'. A mains distribution panel internal-
ly mounted to the bottom rear. provides 8 x IEC 3 ii
pin Euro sockets and 1 x 13 amp 3 pin switched
utility socket. Overall ventilation is provided by
fully louvered back door and double skinned top section
with top and side louvres. The top panel may be removed for fitting
of Integral fens to the sub plate etc. Other features include: fitted
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Royal blue External dimensions
mm+.1625H x 635D x 603 W. ( 64" H x 25" D x 234" W

Sold at LESS than a third of makers price !!

A superb buy at only £195.00 (G)
Over 1000 racks - 19" 22" & 24" wide

3 to 44 U high. Available from stock !!
Call with your requirements.

TOUCH SCREEN SYSTEM
The ultimate in 'Touch Screen Technology' made by the experts -
MIcroTouch - but sold at a price below cost II System consists of
a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to an electronic controller PCB. The controller produces
a standard serial RS232 or TTL output which continuously gives
simple serial data containing positional X & V co-ordinates as to
where a finger is touching the panel - as the finger moves. the data
instantly changes. The X & V information is given at an incredible
matrix resolution of 1024 x 1024 positions over the entire screen
size I! A host of available translation software enables direct con-
nection to a PC for a myriad of applications including: control pan-
els, pointing devices, POS systems. controllers for the disabled or
computer un-trained etc etc. Imagine using your finger with
Windows', instead of a mouse !! (a driver is indeed available !) The

applications for this amazing product are only limited by your
imagination!! Complete system including Controller, Power Supply
and Data supplied at an incredible price of only:
Full MICROTOUCH software support pack £145.00 (B)
and manuals for IBM compatible PC's E29.95 RFE Tasted

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 setteCtable for Expanded or Extended (286 processor
and above) memory. Full data and driver disks supplied. RFE.
Fully tested and guaranteed. Windows compatible. £59.95(m)
Half length 8 bit memory upgrade cards for PC AT XT expands
memory either 256k or 512k in 64k steps. May also be used to fill
in RAM above 640k DOS limit. Complete with data
Order as: XT RAM UG. 256k. £34.95 or512k £39.95 (Al)

SIMM SPECIALS
1 MB x 9 SIMM 9 chip 12Ons Only £16.50 (A1)
1 MB x 9 SIMM 3 chip 80 ns £19.50 or 70ns £22.95 (Al)
1 MB x 9 SIMM 9 chip 80 ns £21.50 or 7Ons £23.75 (Al)
4 MB 70 ns 72 pin SIMM -with parity- Only £95.00 (Al)
INTEL 486-0X33 CPU £55.00 INTEL 486-0X66 CPU £69.00 (Al)
FULL RANGE OF CO -PROCESSOR'S EX STOCK - CALL FOR £££

FANS & BLOWERS
EPSON D0412 40x40x20 mm 12v DC £7.95 10 / £65
PAPST TYPE 612 60x60x25 mm 12v DC £8.95 10 / £75
MITSUBISHI MMF-D6D12DL 60x60x25 mm 12v DC £4.95 10 / £42
MITSUBISHI MMF-08C12DM 80x80x25 mm 12v DC £5.25 10 / £49
MITSUBISHI MMF-09B12DH 92x92x25 mm 12v DC £5.95 10 / £53
PANCAKE 12-3.5 92x92x18 mm 12v DC £7.95 10 / £69
EX -EQUIP AC tans. ALL TESTED 120 x 120 x 38 mm specify 110
01 240 y £6.95. 80 x 80 a 38 mm - specify 110 or 240 v £5.95
IMHOF B26 1900 rack mnt 3U a 19' Blower 110/240v NEW £79.95
Shipping on all fans (A) Blowers (B) 50,000 Fans Ex Stock CALL

Issue 13 of Display News now available - send large SAE - PACKED with bargains!
ALL 13* ENQUIRIES  

  
  
   
   

  
   

-ELECTRONICS-

ALL MAIL & OFFICES
Open Mon -Fri 9.00-5:30
Dept ET. 32 Biggin Way

Upper Norwood
LONDON SE19 3XF

LONDON SHOP
Open Mon - Sat 9,00  5:30

215 Whitehorse Lane
South Norwood
On 65A Sus Rout.

PaThornton Heath S.
Salhurst Park SR Rail Stations

DISTEL©
The Original

REE On line Database
into on 20,000. stock items'
RETURNING SOON !

0181 679 4414
FAX 0181 679 1927

All :,CPS Manland UK customers add 17 5% VAT to TOTAL order amoum Minr"urr c,de, £10. Bona Fide account orders accepted from Government, Schools.
Unrversiaes one Local Authorities - mnimum account order £50 Cheques over £10C are subsea to 10 workng days clearance Carnage charges (A).£3.00, (A1)=E4.00.
(B)=£5.50. (C)+-£8.50. (D).£12.00, (E)515.00, (F -E18.00. (G)ALL. Allow approx 6 days for shipping - faster CIO I Scotland surcharge CALL Al goods suppled to Our
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The similarity of soils between the two Viking sites
confirms the suspicion that these deposits are part of a
globally -distributed homogeneous material. The penetrator
experiments which had been planned for Mars -96 sought to
analyse samples from more stable layers which would
possibly reflect more local geological characteristics. A
significant part of the scientific resources of the exobiology
and exopaleontology for Mars is to be found within the
Ames Space Science Division of NASA.

The Mars Surveyor program
The recent heightened interest in the Red Planet comes in
the wake of NASA's Mars Surveyor Program which over the
next ten years will launch a series of probes every 25
months to Mars. With a wider international scenario
involved, NASA's programme' is figuring prominently in the
USA's educational science initiatives in a bid to awaken the
interest of young people in the mysteries of another planet.

The Mars Global Surveyor
This mission will hopefully allow a detailed high resolution
mapping of the Martian surface to be undertaken.
Successfully launched in November 1996 on a McDonald
Douglas Delta 7925 launch vehicle, the craft should initially
pass into an elliptical, near -polar orbit which will

subsequently be altered by mission control staff into a near -
circular one some 378 km above the surface. This mission
essentially fills the gap of the Mars Observer mission which
failed in August 1993 as the craft was about to enter Mars
orbit. Mapping processes are planned to last at least two
years.

Figure 8 shows final preparations on the Mars Global
surveyor as undertaken by Lockheed Martin technicians at the
company's facilities near Denver, Colorado. Figure 9 indicates
the transit orbit between Earth and Mars of the Mars Global
Surveyor craft. After leaving Earth's gravity, the craft has a
component of velocity directly towards Mars and one parallel
to the orbit of Mars. Because the Earth rotates round the sun
faster than Mars, at around 29.7 km/sec compared to mean
value of Mars of 24.1 km/sec, the spacecraft is in part using
the orbital speed of the Earth to catch up with Mars. The
critical manoeuvre at Mars orbit will be the Mars orbit
insertion, where the craft's 600 N engine will fire for around 25
minutes to slow the craft down by around 1 km/sec.

The Mars Global surveyor craft has four main
configurations of launch (solar panels folded back), cruise,
aerobrake and mapping with in the latter three configurations
the solar panels aligned at appropriate orientation to the main
craft body. Figure 10 shows the Mars Global Surveyor in
mapping configuration.

HIGH GAIN
ANTENNA

MAGNETOMETER

DRAG FLAP

SOLAR PANEL

MARS ORBITER
LASER ALTIMETER

HIGH -GAIN
ANTENNA GIMBALS

PROPELLANT
TANK

MAGNETOMETER

SOLAR PANEL

DRAG FLAP

MARS HORIZON SENSOR

ELECTRON REFLECTOMETER

---- MARS RELAY
CELESTIAL SENSOR

ASSEMBLY

THERMAL EMISSION
SPECTROMETER

MARS ORBITER
CAMERA

Figure 10 Diagram of Mars Global Surveyor shown in mapping
configuration ( Courtesy NASA )
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Table 4: Key parameters of the
Mars Global Surveyor craft

Spacecraft bus
Fuel
Science payload
Cross section area
Solar panel width
Solar panel power

595 kg
380 kg
75 kg

1.5 m x 1.5 m x height 3 m
12 m

980 W (nominal)

The flight to Mars, capture in orbit and alteration of
initial elliptical orbit to one with circular geometry for the
Global surveyor is a highly complex process. Orbital times
will be progressively reduced using aerobraking in the thin
Martian atmosphere from an initial capture orbit time of 48
hours to a final orbit of two hours over a period of 130
earth days.

Basic design components
Solar arrays of both silicon and gallium arsenide will
provide 667 W of power (at aphelion) for system operation
with provision of two nickel hydrogen batteries each of 20
amp -hour capacity for operation while on the dark side of
Mars. A series of four 0.75 Gb solid state recorders initially
developed for the Clementine mission will be used to save
mass.

Extremes of temperature likely to be experienced by
electronic subsystems in the space environment are
managed by a combination of passive multilayer insulation
and active electrical heaters. Encouragingly, while it is
stated that much of the support 'frame' systems of Mars
Global Surveyor is derived form the Mars Observer
Mission, design changes have also been made in the light
of the Review Board findings into the loss of the mission.

For the craft launched towards Mars, the main engine
will be powered using hydrazine and nitrogen tetroxide
giving 596 N thrust and hydrazine only for the series of 12
thrusters each delivering 4.45 N of thrust.

Mars Orbiter Camera (MOC)
The Mars Orbiter Camera (MOC) allows for wide angle
stereo scanning of the Martian surface ranging from 140 to
0.4 degrees field of view by means of separate optics and
optical CCD detector systems. This translates to image
resolutions ranging from 7.5 km/pixel to 1.4 m/pixel. At
highest resolution, this is around 35 times better resolution
than that attained by the Viking Orbiters.

This range of imaging capability can be used to monitor
meteorological and related surfaces at moderate resolution
while using extremely high spatial resolution to determine
features of specific surface and geological interest such as
the 'face' on Mars.

A major part of the value of this imaging role will be to
identify and monitor changing features on Mars which will
typically be linked to meteorological changes in the
atmosphere and the rhythmic changes taking place in the
polar regions.

The Mars Global Surveyor mission will provide the
detailed information of the surface terrain that will be
necessary to plan future robot type missions and possibly
in the more distant future any manned missions. As sign of
the cost conscious times, a large part of the electronics of
the Mars Surveyor Mission are spare parts left over from
the Mars Observer mission.

Magnetometer and electron
reflectometer
Two triaxial fluxgate magnetometers will measure the magnetic
field of Mars in the range from 16 nT to 65,626 nT over seven
measurement scales with each having 12 bit measurement
resolution. The electron reflectometer will be used to measure
energy of electrons which will in turn shed light on the
interaction of the solar wind with Mars's weak magnetic field.

Mars Orbiter laser altimeter
This device will measure heights above the Martian surface by
measuring the time of flight of laser pulses reflected off the
Martian surface by a diode pumped, Q -switched Nd:YAG
laser. At a set height of 378 km, the corresponding delay time
would be 2.52 ms. Two levels of resolution are implemented of
0.2 degree by 0.2 degree topographic grid with vertical
accuracy of 30 m and a higher level of baseline 100 km at a
vertical resolution of 2 metres. At this higher level of resolution.
the difference in time of flight of signals corresponds to 13 ns.

In addition, the data of signal strength returned as part of
the scanning process will also provide data relating to surface
reflectivity of Mars at the 1.06 micron wavelength. This in turn
can be used to determine details of surface mineralogy and
also variation of extent of polar caps.

Mars Relay (MR)
The Mars Relay, which is a French designed module, will relay
data from lander packages placed by future Mars missions.
This therefore will provide for significant economies of scale in
the design of such lander missions. Data will be transmitted to
stations at 437.1 MHz (at 1.3 W) and received from stations at
401.5 MHz and 405.6 MHz.

Thermal Emission Spectrometer (TES)
While the surface of Mars is much colder than that of earth.
there is considerable variation with surface co-ordinates and
also on time scales of hours, days, weeks, months and years.
At the heart of the TES is a Michelson Interferometer covering
the range 6.25 to 50 microns.

This module will allow location and temperature
measurement of water ice and carbon dioxide condensate
clouds. It will also be possible to monitor the growth and
retreat of the polar cap deposits. Measurement at selective
wavelengths will also allow monitoring of atmospheric
temperature, pressure, water vapour and ozone profiles.

Current status
A trajectory correction manoeuvre was successfully
undertaken on the 21st November. On the following day a
latch valve was closed to shut off flow of high pressure helium
to Surveyor's propellant tanks. This was undertaken to prevent
over -pressure condition occurring. Also, a valve has been
closed to prevent nitrogen tetroxide from damaging a check
valve in the line between the nitrogen tetroxide and the helium
tank. The next series of trajectory correction manoeuvres will
be undertaken using the existing residual pressure in the
propellant tanks. The next sequence will be to activate the
science experiments and monitor their function. The Mars
Orbiter Camera and Thermal Emission Spectrometer will
image the earth for calibration purposes. So far so good.

NEXT MONTH in the second part of Return to Mars. Douglas
Clarkeson looks at the successful Mars Pathfinder mission
and the tragic loss of the Mars -96 project.
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RUSSIAN BORDER GUARD BINOCULARS £1799
Probably the best binoculars in the world! ring for brochure

VEGA RUSSIAN MULTIBAND World communications receiver
wave bands (5 short 1 LW 1FM 1MW) internal fernte ancl external

teiescopic aerials mains or battery Large typically Russian radial
£45 ref VEGA
NEW LASER POINTERS <5rnw. 75 metre range nand held unit
runs on two AA batteries (supplied) 670nm £29 ref DEC49
MULTIBAND RADIO Compact general purpose radio receiver
covering ar pb tv cb etc Squelch vol and tuning £24 ref MB1

DIVINING RODS £3.99 a pair! ref EF111
MOONSHINE BIBLE 270 page book covenng the production of
alcnohol from potatoes. rice, grains etc Drawings of simple home
made stills right through to commercial systems £12 ref MS3
NEW HIGH POWER MINI BUG With a range of 800 metres or
more and up to 100 hours use tram a PP3 this well be popular! Bug
measures less than 1" square! £28 Ref LOT102

BUILD YOU OWN WINDFARM FROM SCRAP New
puPtication gives step by step guide to building wind generators
Armed with this publication and a good local scrap yard could make
you self sufficient in electncityl £12 ref LOT81

PC KEYBOARDS PS2 connector top quality suitable for all 286/
386/486 etc £10 ref PCKB, 10 for £65
TRACKING TRANSMITTER range 15-5 miles, 5 000 hours on
AA batteries also transmits info on car direction and inotionlWorks
with any FM radio 1 5" square. £65 ref LOT101
ELECTRIC DOOR LOCKS Complete lock with both Yale lock
and 12v operatec deadlock (keys included) EIO ref LOT99

SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 60x1 complete with metal tripod
(imposible to use without this on the higher settings) 66mm tense
leather carrying case £149 ref BAR69
WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (included) to any standard
television! All the components including a PP3 battery will fit into a
cigarette packet with the lens requiring a hole about 3mm diameter
Suppled with telescopic aerial but a piece of wire about Ong will
still give a range of up to 100 metres A single PP3 will probably give
less than 1 hours use £99 REF EP79 (probably not licensable')
GPS SATEU_ITE NAVIGATION SYSTEM Made by Garmin
tneGPS38 is nand held. pocket sized 255g. position, altitude graphic
compass map builder etc £119 ref GPS1

CCTV CAMERA MODULES 46X70X29mm. 30 grams 12v

100mA auto electronic shutter 3.6min F2 lens. CCIR. 512x492
Pixels video output is Iv p -p (75 ohm) Works directly into a scan or
video input on a tv or video IR sensitive £7995 ref EF137
IR LAMP KIT Suitable for the above camera, enables the camera
to be used in total darkness! £6 ref EF138
INFRA RED POWERBEAM Handheld battery powered lamp 4
Inch reflector, krypton bulb. gives out powerful infrared light' 4 D celis
required £25 ref P61
MONO VGA MONITORS, Perfect condition Compaq 14-. 3
months warranty £29 ref MVGA
SUPER W1DEBANO RADAR DETECTOR Detects both radar and
laser X K and KA bands, 360 degree coverage. front and rear wave
guides may be illegal to usel 1 1-x2 7'"x4 6" £149 ref RD2

9 WATT CHIEFTAN TANK LASERS
Double beam units designed to fit in the gun barrel of a tank, each unit
has two semi conductor lasers and motor drive units for alignment
7 mile range no circuit diagrams due to MOD. new price £50.0000 us?
£199 Each unit has two gallium Arsenide injection lasers, 1 x 9 watt
1 x 3watt 900nmwavelength, 28vde 603tiz purse frequency The units
also contain an electronic receiver to detect reflected signals from
targets £199 for one Ref LOT4
TWO WAY MIRROR KIT Includes special adhesive film to mace
two way mirror(s) up to 60"x20' (glass not included) includes full
instructions £12 ref TVV1

NEW LOW PRICED COMPUTER/WORKSHOP/HI-FI RCB
UNITS Complete protection from faulty equipment for everybody!
trifine unit fits in standard IEC lead (extends it by 750mm). fitted in less
than 10 seconds reset/test button. 104 rating £6 99 each ref LOTS
Ora pack of 10 at £49 90 ref LOT6 If you want a box of 100 you can
have one for £2501
WIND UP FLYING PARROT! Genuine parrot that flaps its wings
arid flies for up to 50 meters £6 ref EF2

RADIO CONTROLLED CARS FROM £6 EACH!!!! All
returns from famous manufacturer. single channel
(left, nght forwards. backwards) £6 ref LOT1 Two channel with more
features £12 ref LOT2
THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS 'Swipes) £995 Cased with
.,.ieacs designed to 'ex.: standard creort cards' they have 3 wires

coming out of the head so they may write as weir) complete with
control erctronics PCB lust E9 95 ref BAR31
WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuals that give you
information on setting up different businesses, you peruse these at
your leisure using the text editor on your PC. Also included rs the
certificate enabling you to reproduce (and sell) the manuals as much
as you like' £14 ref EP74
COIN OPERATED TIMER KIT Complete with coinslot
mechanism adjustable time delay. relay Output put a coinskl on
anything you liked TVs videos. froges drinks cupboards. HIFI
takes 50p's and £1 cons DC operated pnce just £7 99 ref BAR27
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom.
metal construction, built in Ight, shrimp farm, group viewing screen.
lots of accessories £29 ref ANAYLT
AA NICAD PACK Pack of 4 tagged AA 'loads £2 99 ref BAR34
NIGHT SIGHTS Mode' IZS4 with infra red illuminator views up to
75 metres in full darkness in infrared mode. 150m range. 45mm lens,
13 deg angle of view. focussing range 1 5m to infinity 2 AA batteries
required 950g weight £199 ref BAR61 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,
16 character 2 line. 99x24mm £2.99 ref SM1623A
20 character 2 line, 83x 19mm £3 99 ref SM2020A
16 character 4 line. 62x25mm £5.99 ret SMC1640A

TAL-1, 110MM NEWTONIAN REFLECTOR TELESCOPE
Russian Superb astronomical 'scope everything you need for some
serious star gazing' up to 169x magnification Send or fax for further
information ref TAL1 £249
SOLAR ENERGY/GENERATOR PLANS For your home
loads of info on designing systems etc £7 ref PV1
SOLAR COOKERS Comprehensive guide to butting solar powered
cookers includes plans, recipes cooking times etc £7 ret SBC1

WOLVERHAMPTON
ELECTRONICS STORE

NOW OPEN IN WORCESTER ST
TEL 01902 22039

CENTRAL POINT PC TOOLS Award winning software 1 300

virus checker memory optimiser disc optimiser file compression
low level formatting, backup scheduler disk defragrnenter undelete
4 calculators, Obese disc editor over 40 viewers remote computing
password protection, encryption comprehensive manual supplied
etc £8 ref lot 97 3 5" disks

COLOUR CCTV
VIDEO CAMERAS,
BRAND NEW AND,
CASED, £119.
PERFECT FOR SURVEILLANCE,
IN TE RN ET, VIDEOCON FERE NCING,
SECURITY, DOMESTIC VIDEO
Works with most modern video's, TV's,
Composite monitors, video grabber cards etc
Pal, 1v P -P, composite. 75ohm. 1/3" CCD, 4mm F2.8,
500x582. 12vdc, mounting bracket, auto shutter,
100x 50x 180mm, 3 months warranty, 10 or more £99 ea
MICRO RADIO Ire tiny just 3/8" thick, auto tanning complete win
headphones FM £9 99 ref EP35
HANDHELD SCANNERS 10 channel built in charger _CE:

display £119 ref 61108 100 channel model £220 ref 8110E
SMOKE MACHINE 42 3 cubic metres a mm from this mains
operated machine £299 ref G0328 smoke fluid E25 (5 litres) gives
about 2 5 hours use ref GOO2AA

Check out our
WEB SITE

full colour interactive
1997 catalogue

httpe//www.pavilion.co.uk bull -electrical

IBM PS2 MODEL 150Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt cower supply £9.95 ref EP67
1.44 DISC DRIVES Standard PC 3 5" drives but returns so they will
need attention SALE PRICE £4.99 ref EP68
1.2 DISC DRIVES Standard 5 25" drives but returns so they will
need attention SALE PRICE NOW ONLY E3.50 ref EP69
PP3 NIC ADS ....nused but some storage marks £499 ref EP52
GAS HOBS AND OVENS Brand new gas appliances. perfect for
small fiats etc Basic 3 burner hob E19 ref BAR316 Basic small built
in oven SALE PRICE E59 ref EP73
ENERGY BANK KIT 100 656` 6v 100mA panels 100 diodes,
connection details etc £99 ref EF112
PASTEL ACCOUNTS SOFTWARE, does everything for all
sizes of businesses includes wordprocessor report wnter. windowing
networkabie up to 10 stations multiple cash books etc 200 page
comprenensne manual 90days free technical support (01342-326009
try before you buys) SALE PRICE £9 95 ref SA12 SAVE £12011
PC PAL VGA TO TV CONVERTER Converts a colour N into
a basic VGA screen Complete with built m psu lead and sAvare. Ideal
for laptops or a cheap upgrade Supplied in kit form for home assembly
SALE PRICE t25 REF SA34
YUASHA SEALED LEAD ACID BATTERIES Two sizes
currently available this month 12v' 5A1 at £18 ref LOTS and 6v 10AH
at just £6 ref LOT?
ELECTRIC CAR WINDOW DE-ICERS Complete with cable
plug etc SALE PRICE JUST £4.99 PE,- SA28
AUTO SUNCHARGER 155x300mm soiar pane, wit, mode

BULL ELECTRICAL
250 PORTLAND ROAD, HOVE, SUSSEX .

BN3 SQT. (ESTABLISHED 50 YEARS).
MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT.
OVERSEAS ORDERS AT COST PIA'S £3.50

PLEASE. AllOW 7-10 DAYS FOR DEI1VERY PHONE ORDERS
WELCOME (ACCESSXISA. SWITCH, .A.MEFUCAN EXPRESS)

TEL: 01273 203500
FAX 01273 323077

E-mail bullritpavilion.co.uk

metre lead wits a agar plug 12v _'watt £12.99 REF AUC.,10F7

PROJECT STRIPPERS Small cased UNITS ideal for strippir;
lots of useful goodies including a smart case 120X150X5Omm with feet
etc and lots of components SALE PRICE JUST E10 FOR FIVE REF
MD1 or a pack of 20 for £19 95 ref MD2
SOLAR POWER LAB SPECIAL You get TWO 6X6" 6v 130ntA
solar cel,s 4 LED's wire buzzer switch plus 1 relay or motor Superb
value kit SALE PRICE JUST £4.99 REF SA27
13.8V 1.9A PSU cased with leads Just £999 REF MAG10P3

UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motor but ok for any 12v motor up to 30A Complete with PCB
etc A heat sink may be required £17 00 REF: MA017
SOLAR NICAD CHARGERS 4 x 4.A size £999 ref 6P476 2 x
C size £999 ref 6P477
VIEWDATA SYSTEMS made by Phillips complete with internal
1200/75 modern keyboard psu etc RGB and composite outputs
menu driven auto:taller. etc SALE PRICE £12.99 REF SA18

MEGA POWER BINOCULARS Made by Helios 20 x
magnification precision ground fully coated optics 60mm Objectrves
snook resistant caged prisms case and neck strap £89 ref HPH1

GIANT HOT AIR BALLOON KIT Build a 4 5m circuinfrence
1 8m high fully functioning balloon, can be launched with home made

burner etc Reusable (until you loose it') £12 50 ref HA
AIR RIFLES .22 AS used by the Chinese army for training puposes
so tnere is a lot abouti £39 95 Ref EF78 500 pellets £450 ref EF80
VIDEO SENDER UNIT. Transmits both audio and video signals
'rpm eerier a video camera. video recorder Nor Computer etc to any
standard TV set in a 100' range' (tune TV to a spare channel) 12v DC

Pnce is £25 REF: MA015 12y psu is E5 extra REF: MAO5P2
*MINATUFLE RADIO TRANSCEIVERS A pair of walkre talkies
with a range up to 2 km in open country Units measure 22x52x155mm
Including cases and earpces 2xPP3 Teo it £37 00 pr REF: SAAO30
TM TRANSMITTER KIT housed in a standard working 13A
adapter. the bug runs directly off the mains so lasts foreverl why pay
£7007 or prix ts £16 REF EF62 (kit) Transmits to any FM radio
Buil and tested version now available of the above unit at £45 ref
EX Y"34

TM BUG BUILT AND TESTED superior design to kit Suppled
to detective agences .9, battery rend £14 REF MAG14
GAT AIR PISTOL PACK Complete with pistol darts and pellets
£14 95 Ref EF82B extra pellets (500) £4 50 ref EF80
6"X12" AMORPHOUS SOLAR PANEL 12v 1554310mm
130mA SALE PRICE £4.99 REF SA24
FIBRE OPTIC CABLE BUMPER PACK 10 metres for EA 99
ref MAG5P13 ideal for expenmentersi 30 m for £12 99 ref MAG13P1

MIXED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS

YOURS FOR JUST £5.99

4X28 TELESCOPIC SIGHTS Suitable for al air rifles ground

lenses, good right gathering properties 24 95 ref R/7
GYROSCOPES Remember these/ well we have found a company
that still manufactures these popular scientific toys. perfect gift or for
educational use etc E6 ref EP70
HYPOTHERMIA SPACE BLANKET 215x150cm aluminised
foil blanket reflects more than 90% of body heat Also suitable to the
,^struction of two way mirrors! £3 99 each ref 0/L041
NICAD CHARGERS AND BATTERIES Standard universal
mains operated charger. takes 4 bats u 1 PP3, £10 ref P0110
Nicads. AA size (4 peck) £4 ref 4P44 C size (2 pack) £4 ref 4P73
size (4 pack) £9 ref 9P12
LENSTATIC RANGER COMPASS Oil filled capsule, strong
metal case large luminous points Sight fine with magnifying viewer
50mm dia. 86gm E1099 ref 0/K604
RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Battery vVizard, Uses the latest pulse wave charge system
to charge all popular brands of ordinary batteries AAA, AA, C D four
eta timer Led system shows when batteries are charged automatically
rejects unsuitable cells complete with mains adaptor ES approved
Price is £21 95 ref EP31
TALKING WATCH Yes. it actually tells you the time at the press of
a button Also features a voce alarm that wakes you up and tells you
what the time 'sr Lithium cell included £7 99 ref EP26
RUBBER COATED HELIOS Binoculars, 10 x 25 fully coated
optics £45 ref RPI same spec but nrtogen filled and waterproof £75
ref RP2

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
prevent even the most responsible of drivers from losing their licence,
Adjustable audible alarm with 8 flashing leds gives instant warning of
radar zones Detects X. K, arid Ka bands. 3 mile range 'over the hill'
'around tends' and 'rear trap facilities micro size just 4 25"4 5"x 75"
Can pay for itself In just one day! £89 ref EP3
3" DISCS As used on older Amstrad machines Spectrum plus3's etc
E3 each ref BAR40C
STEREO MICROSOPES BACK IN STOCK Russian, 200x
complete with lenses. f gots filters etc etc very comprehensive
microscope that would normally be around the E700 mark our price
is lust £29915.i.1 money back guarantee) full details in catalogue

SECOND GENERATION NIGHT SIGHTS FROM £748
RETRON Russian night sight 1 8x. infra red lamp. 10m-nf, standard
M42 lens I 1kg £340 ref RETI
LOW COST CORDLESS MIC 500' range 90 - 105mhz 115o
193 x 26 x 39mm 9v PP3 battery required £17 ref MAG15P1

SAE FOR FREE
COLOUR CATALOGUE

'SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

WE BUY SURPLUS STOCK
FOR CASH

SURPLUS STOCK LINE 0802 660377



Variped
The assembled

Variped, showing the
counter LCB in the

window

a more
accurate pedometer

Countryside strider Mike Rhodes built his made -to -measure distance counter using
a low-cost standard pedometer and an EPROM programmer.

he calibration of a standard pedometer is based
on a nominal stride length for the user, but it has
been established that the stride length of an
individual is not constant. It can, however, be
closely predicted from the walking speed.

By collecting personal data that relates stride length to
stride duration, and loading this information into a memory, it
is possible to design a pedometer - the "Variped" - which
uses the information to achieve an accuracy that is in a
different class when compared to a standard device.

Project beginnings
This project grew out of my requirement for a really reliable
pedometer which could be used to keep a check on my
"keep fit" program, and also help with route -finding when out
walking. Finding the start of an elusive footpath, for example,
could be made easier by knowing the exact distance from
the last landmark.

Whereas the basic pedometer normally counts steps or
strides, advanced models often include an extra function to
measure distance. I discovered that this second function
gave less reliable results, because it depends for its
operation on a single measurement for the user's stride
length, which is subsequently used to increment the total
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Figure 1: The smoothed graph of Variped stride length
vs. speed for the author.

distance travelled by each stride taken. But stride length
varies with speed, so unless one walks at a rigidly defined
speed, the measurement will not be a true one.

However, when measurements of stride lengths for a
series of given walking speeds were carefully recorded, they
were found to vary in a predictable way. It seems that, as
one walks faster, more energy is directed into driving the feet
and legs forwards, which in turn produces a longer stride
length.

Over the normal range of walking speeds, a graph of
stride length plotted against walking speed showed that a
given increment of walking speed gave a proportional
increase in stride length (see figure 1).

This proportional relationship may not be universal, but by
collecting the appropriate data, the variation in stride length
with walking speed - or, put another way, the variation in
stride length with stride duration (that is, the time taken for
one stride) - can be determined. Plotting a graph of stride
length against stride duration (figure 2) enables the current
instantaneous stride length to be predicted. By this method,
I found that stride length was repeatedly predictable to
within 2 or 3 per cent, whereas over the test range of from 2
to 5 miles per hour, actual stride length varied by something
approaching plus or minus 20 per cent.

En, Mlles

85 MAXIMUM

130

5 120

110

100

80

75

70

65

60
MINIMUM

50 60 70 80

5,66p Amp/ 380A
APPROXIMATE SPEED

90 ¶60 STRIDE DURATION
(VAMPED UNIXSI

2rnph

Figure 2: The smoothed graph of Variped stride length and
stride duration in "Variped" units.
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The Variped showing the counter unit, here cannibalised from
a low-cost standard pedometer, being mounted in the box.

Personal Data
To obtain accurate data on stride length and duration, I used
the following method:

A quarter -mile section of local road, fairly straight and level.
was selected, and landmarks were chosen at the start and
finish of the section by consulting the "25 inch to 1 mile"
(1/2500 scale) Ordnance map at the local library. Constant
walking speed over the quarter -mile section was maintained by
using a small electronic metronome in my top pocket, keeping
my strides at a constant rate for the purpose of data -gathering.
The overall time was measured using a wrist stop -watch. Using
the metronome reading, the stop -watch time and the quarter -
mile distance, the stride length and stride duration were
calculated for several different walking speeds. (See figure 3.)

Principle of the Variped
Having plotted some reliable data, I now incorporated this into
the design of an accurate pedometer. The requirement was for
a device which adds up stride lengths - not standard stride
lengths. but variable stride lengths calculated from stride
duration. A table (figure 4) relating to these two variables can

COLLECTED DATA STRIDE DURATION STRIDE LENGTHAPPROX. WALKING
SPEED mph METRONOME TIME v -p units v -p units

beats 'min secs 128Hz Miles Km

72 459 106.7 51.8 93.5
84 360 91.4 63.5 1022

3 96 299 80.0 66.9 107.6
104 268 73.8 68.9 110.9

4 112 226 68.6 75.9 122.0
120 203 64.0 78.8 126.8
126 187 61.0 81.5 131.1
132 176 582 82.6 133.0

Figure 3: the data collection table compiled for the author

be derived from a smoothed graph plot and loaded into an
eprom. The Variped measures the time taken for each stride,
and accesses the eprom to determine the length of that stride.
Successive stride lengths are then added into an accumulator
register to give a record of the total distance travelled.

The design of the Variped is outlined in the block diagram
(figure 5). The distance covered is displayed on a proprietary
four -digit decimal counter; the input to the counter is pulsed
once every thousandth of a mile, so that the maximum reading
is 9.999 miles.

Various dedicated counters are available but, for economy, I
actually used the one which came as part of my inexpensive
basic pedometer, bought for around a fiver. Not all of the
pedometer was required for the display, so I removed the
battery, and cut the pedometer case and the printed circuit to
fit into the selected black plastic box. Wires were then
connected to the power supplies and switch input which was
previously connected to the vibration detection mechanism in
the shop -bought pedometer. A small decoupling capacitor
across the power supplies is advantageous.

Accumulator register
The input pulse to the display counter is derived from an 8 -bit
(accumulator) register which holds a running total of the
increments in distance for each stride coming from the eprom
table. When the most significant digit of this register is
incremented. and changes from 0 to 1 or vice versa, the
change is detected and a pulse generated by a monostable
circuit. Because the pulses must occur at intervals of one
thousandth of a mile, the number loaded into the eprom must
be suitably scaled; firstly, the number must not exceed the 7 -

of 127, so each change of the most
significant bit can be detected, and secondly, the number 128
must correspond to a distance of 1 thousandth of a mile for a
correct readout.
Since 1 mile = 63360 inches, the number loaded to the eprom
will = 128 / 63.36 x (stride length in inches).
The "Variped distance unit" is defined as that distance travelled
for an increase of one unit in the accumulator register.
Therefore, where the output pulses occur at intervals of
1/1000th of a mile, then:

128 Variped distance units = 1/1000 mile.

If a metric result is required. then output pulses would be
arranged to occur at I/1000th kilometre intervals. that is. every
metre, and then:

128 Variped distance units = 1 metre.

The metric measurement highlights the problem that one
stride may well be longer than 128 Variped distance units (1
metre). To overcome this, the spare data bit of the eprom
output is used to generate a clock pulse for the accumulator
register, so that half the maximum stride length may be added
shortly after the initial stride switch input has been received.
This means that the variable part of the distance loaded into
the eprom is reduced to less than half of its original value.

My walking stick
Incidentally, most of my testing was carried out using an
adapted collapsible walking stick (which, swung in the normal
manner of walking sticks, one tap per two steps, measures
double stride lengths), so the above solution is used in this
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version also. As the walking stick is
conveniently hollow, I was able to fit
into it a spring -loaded piston
cannibalised from an old solder -sucker,
set to operate a simple On/Off switch
and thus record each stride impact and
feed it to the counter, which was taped
to the outside of the walking stick (see
photograph). Of course, there are many
ways of registering stride impacts,
including using a standard pedometer,
or part of it, as the input device.

The circuit
The Variped circuit (figure 6) and,
contains 10 integrated circuits to time
the stride, access the eprom, and
drive the display counter. Crystal
oscillator and counter ICI generates
suitable timing clocks for measuring
stride length. A further counter 1C3 of
eight bits is used to access the stride
length data in the eprom so that a
maximum of 256 locations may be
used.

For single stride operation, counter
output 101 pin 14 is used to give
increments of 1/128th of a second and
a maximum time of two seconds per
stride. For the walking stick version,
output ICI pin 13 is used, giving
increments of 1/64th of a second and

Figure 4: the Variped eprom table: stride duration and length
derived from the smoothed curve.

TIME UNITS ! MILES
EPROM ADDRESS

Distance units
(Hex)

(Dec)

KILOMETRES

EPROM DATA Distance units EPROM DATA

(Hex) (Dec) Less offset (Hex)Dec. Hex.

54

MSB OF DISTANCE C 54 CA
FOR OFFSET LOAD ID 54 44

5mph 58 3A 38 84 54 136 68 44

59 3B 39 81 51 130 62 3E

60 3C 3A 78 46 126 58 38

1 1 1 1 1
100 64 62 60 3C 99 31 F

101 65 63 59 38 98 30 1E

2mph 102 66 64 58 3A 97 29 10
65 58 3A 97 29 10
1 1
FF 3A 1*0

100- 1FF SPARE DATA SET SPARE DATA SET
200 - 2FF SPARE DATA SET SPARE DATA SET
300 - 3FF SPARE DATA SET SPARE DATA SET
400 - 7FF SPARE SPARE

32 768117

XTAL
CLOCK

GENERATOR

CLOCK
COUNTER

12811

CLOCKS WHEN
NOT MAX
COUNT

Figure 5: the block diagram.
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a maximum double stride time of four
seconds.

The 8 -bit counter 1C3 is started by the reset derived from
the pedometer switch input routed via a debounce circuit,
and two "D" type stats (IC2) which synchronise it to the
timing clock. The counter runs until it reaches its maximum
count (255), when the carry input inhibits further clock
inputs. If the next stride input has not occurred by the time
the counter stops, then the stride length given by the eprom
(IC4) is arranged to stay at a minimum value, awaiting the
next input.

The least significant seven bits of the eprom data outputs
are used to increment the total distance. These outputs are
taken via a parallel adder (IC6 and IC7) to the accumulator
register (IC8 and IC9). If required, the most significant
eprom data bit cam be used to add part of the stride length
as previously described. This bit is normally zero but pre -
loaded with a "one" for the address corresponding to
approximately half the minimum stride duration; for example,
if the stride durations loaded run from 0.9 second to 2
seconds, then the "one" bit is loaded for the time of about
0.45 second. See figure 7.

The most significant bit of the accumulator register is
taken to two monostables (1010) so that one is triggered by
a change from zero and the other by a change from one to
zero. The outputs from the two monostables are "ORed" by
a single diode gate and then taken to an npn transistor to
drive the counter display.

The specified mix of CMOS and High Speed CMOS
integrated circuits has been chosen to maintain timing
tolerances and should be adhered to, or accuracy will be
compromised.

Assembly
A printed circuit board (figure 6) has been designed to fit into
the specified black plastic box. This box will also
accommodate the battery and a small counter, or the
pedometer counter as described. The choice is yours.
Integrated circuits (apart from the eprom) are soldered directly
into the pcb, taking care to solder the through -hole
connections on both sides of the board. the eprom is an
exception, and should be mounted in a turned -pin socket.

Only two plugs have been used to connect to the box and
are located at the bottom, so that rain is not a problem. These
are the 3.5 mm input jack socket with attached switch
(arranged so that inserting the jack plug switches on the
Variped), and a 2.1 mm power socket for connecting a 12 volt
dc supply for charging the battery.

The Variped showing the counter unit and battery board in the
box, and the main board wired up.

(This prototype was built on stripboard).
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Figure 6: the circuit.
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Stride rate (metronome reading) =
r beats per minute
Time for a quarter -mile walk
q seconds

Stride duration = 1 / r minutes =
60 / r seconds =
60 / r x f Variped time units.

Number of strides in a quarter -mile
= (time for a quarter -mile / stride
duration) = q seconds / (60 / r)
seconds = (r x q) / 60.

Stride length = a quarter mile / the
number of strides in a quarter mile
= 250 / (r x q / 60) = 15000 /
(s x r x q) Variped distance units.

For single step Variped:
f = 128
s = 1 / 128

Stride duration = 7680 / r
Stride length = 1920000 / (r x q)

For walking stick Variped:
f = 64
s = 1 / 128

The way ahead Stride duration = 3840 / r
Only one -eighth of the eprom is used to store one set of data; Double stride duration = 7680 / r
the pcb includes extra pads to simplify the addition of a
switch, so that more sets of data may be included. For Stride length = 192000 / (r x q)

instance: Double stride length = 384000 / (r x q)

A set of data for jogging
* A set for use by a second person
* Data for readout in kilometres
* Data for stride count - by loading each location with hex 40
and using offset 40, the readout would show stride count.
This is a roundabout way, but would simplify switching.

Note that, if you are using a standard pedometer to detect
strides and drive the Variped, it may be necessary to keep
the pedometer and the Variped as two separate units, since
the extra weight of the Variped may affect the movement of
the detector, and therefore its reliability.

Variped parameters
Stride duration clock frequency = f Hz

IC pin increment max. stride duration

IC1pin 6 256Hz
la pin 14 128Hz

IC1pin 1 364Hz

3.90625 ms
7.8125 ms

15.625 ms

1 second
2 seconds
4 seconds

Stride length measurement units (for input to counter of
1/1000th mile) = s thousandths of miles where s = 1.128.
(1/1000th mile = 63.36 inches; measurement increments =
0.495 inches.)

Data collection parameters (using metronome and quarter -mile
test distance) as measured:

Metric parameters
Stride duration clock frequency = f Hz

IC pin f increment max. stride duration

IC1pin 6 256Hz
ICI pin 14 128Hz

IC1pin 1 364Hz

3.90625 ms 1 second

7.8125 ms 2 seconds
15.625 ms 4 seconds

Stride length measurement units (for input to counter of 1
metre) = s metres where s = 1 . 128.
(Measurement increments = 7.8125 mm.)

Data collection parameters using the metronome and a half -
kilometre test distance:

Stride rate (metronome reading) = r beats per minute
Time for a half -kilometre walk = q seconds

Stride duration = 1 / r minutes = 60 / r seconds = 60 / r x f
Variped time units.

Number of strides in a quarter -mile = (time for a half -
kilometre / stride duration) = q seconds / (60 / r) seconds =
(r x q) / 60.

Stride length = a half -kilometre / the number of strides in a
half -kilometre =
500 / (r x q / 60) = 30000 / (s x r x q) Variped distance units.
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Figure 7: the timing diagram.
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Figure 8: the component layout of the PCB.
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Above: The author built strapped his original model to a hollow
walking stick into which he had mounted a spring loaded piston
(cannibalised from an old solder sucker) to provide a signal at
each stride. The walking stick measures double strides. Parts of a
low-cost pedometer can be used, wired up to the Variped, to
provide the stride input. The remaining part of the cannibalised
pedometer provides an alternative counter unit.

Main Board

Resistors
R1 68k
R2 2k2
R3 10M
R4 100k
R5,R6 2M2
R7,R8 22k

Capacitors
Cl 120pF
C2 39pF
C3,C4,C5 100nF

C6,C7,C8,C9 33nF

Semiconductors
IC1 4060
IC2 4013
IC3 HC590
IC4 27C16
IC5 4093

IC6,1C7 4008

IC8,1C9 HC194

IC10 4098
01 BC548
D1 - D5 1N4148

X1 Watch crystal 32768 Hz

The counter
C10 100nF
Counter -pedometer part (eg Maplin WC35Q)

The battery board
R9 680R (adjust for correct supply to counter)
Nickel -metal -hydride batter 4.8 volts 120 mAh

(eg Maplin BN25C)
3.5 mm stereo jack socket with switch
2.1 mm power socket

Miscellaneous
Box with internal dimensions 120 x 30 x 25 mm (eg
Maplin FT31J). pcb; some Vero board or similar to
mount the battery and sockets on.
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Transform your PC
into a digital oscilloscope, spectrum
analyser, frequency meter, voltmeter,
data logger for as little as £49.00
Pico's Virtual Instrumentation enable you to use your
computer as a variety of useful test and measurement
instruments or as an advanced data logger.
Hardware and software are supplied together as a package
- no more worries about incompatibility and no programming required.

Pico Technology specialises only in the development of PC based data
acquisition instrumentation. We have the product range and experience
to help solve your test and measurement problem.
Call for your guide on 'Virtual Instrumentation'.
We are here to help you.

Data Logging

The ADC -10 supplied with
PicoScope gives your computer

a single channel of analog input.

iive-/o £49
with PicoLog £59

Pico's range of PC based data logging products enable you to easily
measure, display and record temperature. pressure and voltage signals.

TC-08 Thermocouple to PC Converter
 Supplied with PicoLog data logging software for advanced

temperature processing, min/max detection and alarm.
 8 Thermocouple inputs
 No power supply required.

TC-08 £199 TC-08 £224 with cal. Cert.
complete with serial cable & adaptor. Thermocouple probes available.

Virtual Instrumentation
Pico's PC based oscilloscopes simply plug into the parallel port
turning your PC into a fully featured oscilloscope, spectrum
analyser and meter. Windows and DOS software supplied.

412)e- MO Dual Channel 12 bit resolution
The ADC -100 offers both a high sampling rate 100kHz and a
high resolution. Flexible input ranges (±50mV to ±20V) make the
unit ideal for audio, automotive and education use.

7/De-too £199

"Ire-200
A4De-/00 with PicoLog £219

Digital Storage Oscilloscope
50 MSPS Dual Channel Digital Storage Scope
25 MHz Spectrum Analyser
Windows or
DOS environment
±50mV to ±20V
Multimeter
20 MSPS also available

CE

Atz)e 200-20 £359.00
,¢2V 200-50 £499.00 N

Both units are supplied with cables.
power supply and manuals.

iC0

NEW
ADC -200

ob.

9
Call for free demo disk and
product range catalogue

Post & Packing UK £3.50. Export customers
add £9 for carriage & insurance.

Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick,
Cambridge. CB3 7QJ UK Tel: + 44 (0)1954 211716 Fax: + 44 (0)1954 211880
E-mail: post@picotech.co.uk Web site: http://www. picotech.co.uk/

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



RS23
Tester
Connecting a printer or other serial
peripheral to a computer can be a
trying experience. Robert Penfold's
RS232C Tester will help to sort out the
signals.

nterfacing computers to printers, modems, etc.
has a reputation for being a bit awkward. I think it
is fair to say that in the early days of computing
there were a lot of so-called "standard" ports that
did not genuinely conform to any accepted

standard. It was often a matter of trying every possible method
of interconnection in the hope that one of them would work
properly! These days things are generally much better, but serial
interfacing via a standard RS232C port can still be tricky. Serial
port connectors are now reasonably well standardised, but
there are still some nonstandard types (the nine pin PC variety)
for example. The main problems seem to be the way in which
some systems implement hardware handshaking, together with
the numerous baud rates and word formats available.

This tester is designed to be connected in place of the
peripheral device, and its purpose is to show whether or not
the sending device is actually sending any data, and also to
enable a check whether the baud rate and word format are
correct. Basically, what the unit does is to decode the
incoming serial data and feed the received bytes to an eight
LED display which shows the decoded binary patterns. It can
obviously be of great help to check the decoded binary values,
but there are two further LEDs which are often of equal
importance: one of these switches on if there is a framing error,
which means that the decoder has not found a valid stop bit.
This can occur when the wrong word format is in use, but
usually means the sending and receiving baud rates are not
matched. The second LED indicates a parity error, and this is
obviously only applicable when using a word format that
includes parity checking.

An industry standard 6402 UART is used as the decoder,
and this can handle practically any word format (one or two
stop bits, with five, six, seven, or eight data bits, and with or
without either form of parity checking). The crystal controlled
clock generator ensures that the receiving baud rates of 1200,
2400, 4800, 9600, and 19200 baud are set with great
accuracy. Baud rates below 1200 are little used these days,
but the clock oscillator can also provide decoding at 75, 150,
300, and 600 baud if desired.

Serial Formats
A basic half duplex (one way) RS232C serial link is a two -wire
system, with one earth wire and one signal type. The bits of
data are sent one -by -one along the signal wire, but it is
obviously necessary for the receiving device to have some
means of identifying each bit correctly. A normal RS232C
system is asynchronous, which means that it does not have an
additional line that carries some form of synchronisation or
clock signal. To some extent the synchronisation problem is
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Figure 1: an example serial byte. All word formats have one start bit

LOGIC 1

LOGIC 0

START BIT DATA BIT 0 DATA BIT 1 I DATA BIT 2 I DATA BIT 3 DATA BIT 4 DATA BIT 5 DATA BIT 6 DATA BIT 7 PARITY
BIT

STOP BITS

handled by having the sending and receiving devices operate
at standard clock rates (baud rates). A baud rate of (say) 1200
means that data is transmitted at a rate of 1200 bits per
second.

Each byte of data is accompanied by some additional bits
which further assist the synchronisation process. There is
always one start bit which is sent ahead of the fist data bit.
This is followed by the data bits, with the least significant bit
being sent first, running through to the most significant bit
which is sent last. Serial systems use between five and eight
data bits, but in a computer context you are unlikely to
encounter modern equipment that operates with anything less
than full eight bit bytes. After receiving the start bit, the
decoder samples the state of the signal line at the appropriate
intervals, and assembles the byte of parallel data in a shift
register.

The data bits are always followed by additional bits. There
are either one or two stop bits, or in the case of five -bit word
formats there can sometimes be one and a half stop bits. The
purpose of the stop bits is simply to ensure that there is a
reasonable gap between one set of bits and the next. Setting
the decoder to the wrong number of stop bits will not
necessarily result in corrupted data.

Some systems implement a form of error checking called
parity checking, but this is quite rare these days. With parity
checking in use, the sending device always sends an odd

V+

NC

GROUND

RRD

RBR7

RBR6

RBR5

RBR4

RBE3

RBR2

RBR1

RBRO

PE

FE

OE

SFD

PRC

DRR

OR

RRI
20

40
TRC

EPE

CLS1

CLS2

SBS

PI

CRL

TBR7

TBR6

TBR5

TBR4

TBR3

TBR2

TBR1

TBRO

I TRO

THE

TBRL

TBRE

MR
21

Figure 2: the pin -outs of the 6402 UART

number of ones. or an even number of ones, depending on
whether odd or even parity has been selected. Where
necessary, an additional bit (the parity bit) is added between
the last data bit and the first stop bit. The receiving device can
check each decoded byte to ensure that it contains an odd or
even number of ones, as appropriate. If an unsuitable number
of bits are set to one, a decoding error has occurred. The
problem with this system is that a double glitch can leave the
parity unaltered, but the data corrupted. These days some
form of checksum testing is the more popular method where
error checking is required.

Figure 1 shows the basic make-up of a serial signal, and in
this example the word format is one start bit, eight data bits,
two stop bits, and odd parity. The binary code contained in the
data bits is 01100011. Incidentally, although there may be one
or two stop bits, there is always a single start bit.

The 6402 UART
The 6402 UART (universal asynchronous receiver/transmitter)
chip is a 40 -pin device which has the pinout arrangement
shown in figure 2. In this case we are only interested in its
ability to decode serial signals, and its transmitter section is
therefore left unused. Consequently, many of the pins are left
unconnected.

The decoded bytes are placed in the receiver buffer register,
and the parallel data is available on RBRO to RBR7 (pins 5 to
12). The PE and FE outputs at pins 13 and 14 go high if a
parity error or a framing error occurs. A clock signal at 16
times the required baud rate is applied to pin 17. The 6402 has
facilities to handle handshaking, but in this case the data is
effectively processed immediately, and the handshake pins are
left unused. The serial input signal is fed to pin 20, but it must
be inverted in order to give a signal of the correct polarity for
the 6402.

With the control register load input (pin 34) held low, the
word format is determined by the five bit binary code placed
on pins 35 to 39. Taking pin 35 low enables parity checking,
and pin 39 then selects the type of parity checking. Pin 36 is
used to select the required number of stop bits, and pins 37 to
38 control the number of data bits. Pin 21 is the master reset
input, and this is pulsed high at switch -on to initialise the
device correctly.

Circuit operation
The circuit diagram for the RS232C tester appears in figure 3.
C5 and R6 provide the reset pulse at switch -on. The eight data
outputs and two status outputs drive a ten -LED bargraph
display (D1 to D10) via separate current limiting resistors (R7 to
R16). The LED current is only about 5 milliamps. but this gives
reasonable display brightness. The required word format is
selected using 51 to S5. The word format programming inputs
of IC2 are normally held low by pull -down resistors R1 to R5, but
closing one of the switches takes the appropriate input high.
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RS232C signals are specified to be between plus
and minus 5 volts and plus and minus 30 volts, and not
at normal five volt logic levels. The 6402 on the other
hand, does operate at normal five volt logic levels. The
incoming serial signal must therefore be converted to
suitable voltage levels, and this is achieved using one of
the buffers in IC1. Although the tester does implement
any form of handshaking, the transmitting device may
well refuse to transmit any data unless it receives
suitable handshake signals. This normally means
holding the CTS (clear to send) and DSR (data set
ready) lines high. 101 includes two transmitting buffers,
plus a simple switching power supply circuit which
generates a plus and minus 10 volt supply for these
buffers. In this case the inputs of the buffers (pins 10
and 11) are taken to ground so that the outputs are set
permanently high. The +10 volt and 10 volt supplies are
available at pins 2 and 6 respectively.

The clock signal is crystal controlled so that the baud
rates are set with a very high degree of accuracy. 103 is
a CMOS quad 2 input NOR gate, but in this circuit only
two of the gates are utilised. The other two gates have
their inputs connected to one or other of the supply
lines, but are otherwise ignored. Both gates have their
inputs wired together so that they operate as simple
inverters. IC3a operates as the crystal oscillator, and
IC3b acts as a buffer stage which ensures that an
output signal at full CMOS logic levels is provided.

IC4 is a 4040BE 12 stage binary "ripple" counter.
The 2.4576MHz output from the oscillator is divided by
eight to provide a 307.2kHz clock signal that gives
operation at 19200 baud. Further divisions by two
provide clock signals for operation at 9600, 4800, 2400,
and 1200 baud. If required, the outputs at pins 13, 12,
14, and 15 can be used to provide baud rates of 600,
300, 150, and 75 respectively. S6 selects the required
output and couples it to the clock input of 102. The
reset input at pin 11 of IC4 serves no useful purpose in
this circuit, and it is simply connected to ground.

The circuit requires a reasonably stable five volt
supply, and this is derived from a nine volt battery via
monolithic voltage regulator IC5. The current
consumption of the circuit varies enormously depending
on the number of LEDs switched on, and the settings of
the word format switches. It can be anything from a few
milliamps to around 50 milliamps or so. A PP3 battery is
adequate as the power source if the unit will only be
used intermittently for relatively short periods. Otherwise
a higher capacity battery such as six HP7 size cells in a
holder will be required.

Construction
The stripboard layout for the RS232C tester appears in
figure 4 (the component side) and figure 5 (the copper
side). The board measures 63 holes by 26 copper
strips. Once the board has been trimmed to size, drill
the two 3.2 millimetre diameter mounting holes and
make the breaks in the copper strips. There is a special
tool for cutting the copper strips, but a hand held twist
drill bit of about 5 millimetres in diameter does the job
quite well. Make sure that the strips are cut across their
full widths, but try not to cut any deeper into the board
than is absolutely necessary, as over zealous cutting
can seriously weaken the board.
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Figure 3: the circuit for the RS232 tester
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Figure 4: the component side of the stripboard panel. The
board has 63 holes by 26 strips
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Next, the components and link -wires are
added. This aspect of construction is largely
straightforward, but with a substantial
number of components and links to fit it is
essential to proceed with care. Use holders
for all four ics, as they are static -sensitive,
and in the cases of IC1 and IC2 are not
particularly cheap either. Do not fit them into
their holders until the board and wiring have
been completed.

A 10 -LED bargraph display having a form
of 20 -pin DIL encapsulation is used for D1 to
D10, and this should also be fitted in a
holder. This is not due to any static
problems, but is merely to raise it above the
surface of the board so that it is clear of the
other components. Otherwise it will not be
possible to get it close to behind its window

Figure 5: the underside of the stripboard
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in the front panel of the case. Determining the correct
orientation for bargraph displays can be problematic, since
the usual method of dil pin numbering is not normally used.
The display used in the prototype has the manufacturers
logo, etc. on the side of the case that carries the anode (-)
pins, but this method might not be universal. In the absence
of any means of checking the polarity, simply use trial and
error to find the right orientation. Getting the display
connected around the wrong way will not damage it.

X1 must be a miniature type having 0.2 inch (5.08
millimetre) lead spacing. This style is referred to in some
component catalogues as an HC -49U case. It is connected
to the board just like any other component, but try to
complete the soldered joints reasonably quickly so as to
avoid overheating the crystal. Overheating it could impair its
accuracy, or in an extreme case could result in a lead
becoming detached internally.

Be careful to fit the electrolytic capacitors with the correct
polarity. Radial types are used in the prototype, but axial
components are equally suitable for C3 and C5. To complete
the board add the solder pins at the points where the off -
board connections will be made. Tin the tops of all the solder
pins with a liberal amount of solder.

One of the larger plastic boxes is needed to
accommodate the 6.3 inch width of the component panel
and the seven switches that must be mounted on the front
panel. The removable lid of the case becomes the front
panel, and the circuit board is mounted on the rear of this
panel, as far towards the bottom as possible. The component
side of the board faces forwards, and it is bolted in place
using long 6BA or metric M3 screws. Spacers totalling about
18 millimetres in length are used to hold the
tops of the components slightly clear of the
front panel. A window for the display to "look"
through is cut in the front panel. A rectangular
cutout about 28 by 14 millimetres is suitable.
This can be cut using a fretsaw or coping saw,
an "Abrafile", or any miniature round file. It i
best to cut just inside the perimeter of the
rectangle, and then file the hole to precisely the
required size using a miniature flat file. A piece
of transparent plastic is glued in place behind
the cutout.
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The seven switches are mounted in a single row in the
vacant area at the top of the front panel. The only other drilling
is to make an entrance hole for the input lead in one side of
the outer casing. A hole of about four millimetres in diameter
should be suitable.

Wiring
The hard wiring must be completed before the component
panel is finally fixed in place. This wiring is shown in figure 6.
which should be referred to figure 4 (for example, point "B" in
figure 6 is connected to point "B" in figure 4). Probably the
neatest way of handling this wiring is to use a piece of six way
ribbon cable to connect S6 to the circuit board, and another
six way cable to connect S1 -S5 to the board. S6 is a 12 way
single pole rotary switch having an adjustable end -stop. In this
case the end -stop is obviously set for five way operation. S6
should be a break -before -make switch, or it will short circuit
two outputs of IC4 each time it is switched from one position
to another.

Most serial ports use a 25 way male D type connector, and
the connections to them are therefore made via a 25 way
female connector. The only common exception is the nine way
PC AT style serial port Figure 7 shows connection details for
both types of PC printer port. Compatibility with these two
styles of serial port can be achieved by connecting the input of
the unit to both types of socket. Alternatively, connect the unit
to a 25 pin plug and use the standard "pigtail" adapter for
operation with nine pin serial ports. The connections to the
socket are made via three way screened cable, with the outer
braiding carrying the earth connection. The inner conductors
carry the connections to the TXD, CTS, and DSR lines. No

0 K L MI

SI

J H

ss sa S3 S2 St

Figure 6: details of the hard wiring (use with figure 4)

ELECTRONICS TODAY INTERNATIONAL
33



Figure 7: connection details for 25- and 9 -pin PC serial ports
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connections are made to the terminals of the serial port. If it is
difficult to obtain three way screened cable, use four way cable
and simply ignore one of the inner conductors. Long
connecting leads are acceptable with serial interfacing, and the
input lead can be several metres long if desired.

In use
Assuming that the unit is not being fed with data at switch -on,
all the LEDs in the display will be switched off. The appropriate
baud rate is set using S6, and the required word format is then
set up using S1 to S5. S1 should be open (off) if parity
checking is required, or closed (on) if it is not. If parity checking
is enabled, S5 should be on to select odd parity, or off to
choose even parity. In most cases parity checking will not be
required, so S1 would be set to the off position, rendering the
setting of S5 irrelevant.

S2 selects the number of stop bits, and is off for one stop
bit, or on for two stop bits. The number of data bits is selected
using S3 and S4, as shown in the following table:

Data Bits
5

6

7

8

S3
off
off
on

on

S4
off
on

off
on

Rationalising things, in most cases eight data bits and no parity
will be required. Therefore, set S1, S3, and S4 off, and S5 to
either setting. These switches will only need to be altered if test
a system using an unusual word format, such as one which
only deals with ascii codes and uses seven data bits. S2 is
switched off for one stop bit, or on for two stop bits. One stop
bit is the most common these days, but two stop bits are not
uncommon. S2 is therefore the only word format switch that is
likely to need frequent adjustment.

It is better to test the port by sending a reasonably long file,
rather than sending one character at a time. It is helpful to
produce an ascii file of "U" characters, and using the block
copy facilities of practically any word processor or text editor a
substantial file can soon be built up. The "U" character is a
useful one as it is 85 in decimal, or (more importantly)
01010101 in binary. This gives a distinctive on -off -on -off -on -
off -on -off display, and will clearly show up any decoding errors.
If the display shows decoding errors, try different baud rate
settings and word formats in an attempt to discover whether
the data stream is sound. It could be that the sending device is
simply not transmitting using the expected baud rate and (or)
word format, or it might be faulty and sending garbage. If the
word format or baud rate are wrong, check the program

settings, Windows settings, etc, to locate
the source of the problem. If garbage is
being transmitted, the problem is almost
certainly due to a hardware fault in the
sending device.

If the tester indicates that the sending
device is sending valid signals, either the
receiving device is faulty or has not been
set up correctly. Again, check the settings
on the printer or other peripheral to see if it
is set for the required baud rate and word
format. If data is transmitted correctly to
the tester, but none is sent to the
peripheral device, it is likely that there is a
handshake problem. Is the cable suitable

for the type of handshaking in use? In addition to the earth and
signal wires, hardware handshaking usually requires CTS and
DSR on the sending device to be wired to RTS and DTR at the
peripheral device.

Even if hardware handshaking is not actually being used
and the receiving device can handle a continuous stream of
data, CTS and DTR on the sending device may have to be
taken positive before any data will be sent. This is, of course,
the method of pseudo hardware handshaking implemented by
the tester. Software handshaking uses both RXD and TXD
lines, and is outside the scope of this tester. In theory, at any
rate, the hardware handshake lines are irrelevant if software
handshaking is implemented. However, it might be worthwhile
taking the handshake inputs of the sending device positive to
see if this improves matters.

Resistors
(All 0.25 watt 5% carbon film)

to R5
R6

R7 to R16
R17

Capacitors
Cl to C4
C5

C6

C7,C8
C9,C10

4k7 (5 off)
5k6
470R (5 off)
1M5

22u 25V radial elect (4 off)
47u 25V radial elect
100u WV radial elect
33p ceramic plate (2 off)
100n disc ceramic (2 off)

Semiconductors
IC1 MAX232CPE
IC2 6402 UART
IC3 40018E
IC4

IC5
D1 to D10

4040BE
78L05 5V 100mA regulator
20 pin dil LED bargraph

Miscellaneous
S1 to S5.S7 SPST min toggle switch (6 off)
S6 12 pole 1 way rotary (set for 5

way operation)
B1 9 -volt (PP3 size)
X1 2.4576MHz wire -ended (HC49U)

Plastic case about 184 x 115 x 63mm, 0.1 inch
pitch stripboard having 63 holes x 26 copper
strips, control knob, 14 -pin dil holder, 16 pin dil
holder (2 off), 20 -pin OIL holder, 40 -pin dil holder,
25 pin D socket, battery connector, 4 -way
screened lead, wire, solder. etc.
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Simple low-cost
digital frequency

meter
A PIC-driven meter by MadLab

Our meter has the following features:

* operating range from about 15Hz to 8MHz (sufficiently high to
make the meter useful for troubleshooting digital circuits,
microcontrollers etc.)
* internal accuracy plus or minus 1 Hz

4 digits of displayed accuracy (enough accuracy for most
situations)
" adaptive (no range switch)
* input conditioning amplifier sensitive to 50mV
* input protection
* crystal controlled (no need for calibration)
* powered by a single 9V alkaline battery

he circuit is built around a member of the PIC
family of microcontrollers from Arizona Microchip,
the most junior member of that family, the 16C54.
We hope to give some insight into the
methodology of software design for

microcontrollers, and for the PIC in particular. The challenge as
so often these days was to achieve a solution with the
minimum of hardware by moving the functionality into software.

Basing the circuit on a microcontroller, rather than opting for a
conventional electronic design, gives a greater degree of flexibility.
Software has a certain advantage over hardware in adaptability
where it can be used: it is easier to change some lines of source
code than to add another track to a pcb. Even so, it can be even
harder to keep track of software behaviour and alterations than it
is for hardware.

The PIC is an excellent microcontroller. It is robust, simple to
interface to the outside world, and relatively simple to program.
We've been using this chip for several years now and have never
seen one damaged by static when being handled (less worry
about earthing straps or whether one's clothes have synthetic
fibres in them). We've seen them survive being placed into
sockets backwards and power applied. We've even seen them
pulled out and put back into their sockets with the battery
connected without damage! We don't wish to encourage this kind
of treatment, especially as static damage to chips can show up
after a lengthy period of use, but it is a tribute to their robustness.

All processors have peculiarities in their instruction sets, and
the PIC is no exception. There are only 33 instructions to learn,
which is not too bad. One of the most confusing is the subtract
instruction, which is actually an add instruction using the negative
of the number. This reverses the carry flag from what one would
normally expect.

PP3
9V

ALKALINE
BATTERY

+1C1

5V REGULATOR

in

100u

Figure 1: the circuit of the power supply
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Figure 2: the circuit of the input amplifier
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Mnemonics
Individual instructions are represented by mnemonics which are
easier to remember than the binary codes that the processor
actually understands. For example, the instruction retlw k
returns from a subroutine with a literal value or constant placed
in the working register. A software tool called an assembler
converts the mnemonics (source code) into binary (object code).

The PIC 16C54 has 13 input/output (I/O) pins of which 12
are general purpose. These pins are used to drive four 7 -
segment LEDs that display the measured frequency. The
remaining I/O pin is connected to an internal register in the PIC
called the RTCC (real time clock/counter). This register can
count either internal instructions or external pulses. In this
project we are using its ability to count pulses. The RTCC pin
is connected to an external probe for the meter via some
circuitry to condition the input signal. The RTCC can tngger on
a rising or a falling edge, but in this design we have
conventionally selected triggering on rising edges. There is also
a prescaler associated with the RTCC which can prescale the
input to the counter from 1:2 to 1:256.

The desired accuracy of plus or minus 1Hz rules out using
an RC oscillator to drive the microcontroller. A crystal or
ceramic resonator must be used. The frequency meter must
measure up to an 8MHz input signal, so the processor needs
to be fast. Resonator versions of the chip run up to 4MHz, and
crystal versions up to 20MHz, therefore the high speed version
running with a 20MHz crystal was chosen. Each PIC
instruction takes 4 clock cycles to execute, so a 20MHz PIC
has a performance of 5 million instructions per second or MIPS
(although each instruction doesn't do very much by itself, it is
still a very impressive figure).

We measure the frequency of a signal by counting the
number of pulses (cycles) over a fixed period of time, usually 1
second. This gives a reading accurate to plus or minus 1 Hz.
For high frequencies (above 10kHz) the meter can be made
more responsive by timing over a shorter period, say one -
eighth of a second. This reduces the accuracy to plus or minus
8Hz, but because only 4 significant digits are displayed, this
doesn't matter.

The RTCC can't count more than one pulse per instruction
cycle (per 4 clock cycles). With a 20MHz crystal it can count a
maximum of 5 million pulses per second. For signal

frequencies above 5MHz therefore the prescaler must be used.
This has the effect of dividing down the input frequency to the
counter. With prescaling of 2 the frequency meter can cope
with up to 10MHz signals.

Design Goals
One of the design goals was to dispense with range switches
or the equivalent. Consequently, the software had to be
adaptive to whatever input signal frequency it is fed with, from
a few tens of Hz to MHz - a range of six orders of magnitude!
The first problem was how to display such a range of
frequencies using just four digits (that is, without being able to
display the units, whether Hz, kHz or MHz). The solution was
to always display the signal frequency in kHz with the position
of the decimal point effectively indicating the units. Table 1
gives the displayed readings for the range of frequencies. A
more sophisticated (and expensive) approach would be to use
an alphanumeric LCD display which could display the units as
well as the digits.

Underfiows (frequencies less than 1Hz) or no signal at all
are displayed as a single zero, and overflows (frequencies
greater than 8MHz) are displayed as the letter `E' (for error).

Table 1 - How the frequency meter displays
different frequencies

Frequency Display
less than 1Hz 0

0.0011Hz

10Hz 0.010
100Hz 0.100
1.000KHz 1.000

10.00KHz 10.000
100.0KHz 100.000
1.000MHz 1000.000
more than 8MHz E

111.111111111111111.1111111111111111MIP

One of the arts of circuit design using small microcontrollers is
to make each of the I/O pins on the chips do a number of
different jobs (as there are so few of them). In this design the
same set of eight pins drives four 7 -segment displays, each of
which could be displaying a different digit at the same time.
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This uses a technique known as multiplexing whereby only
one of the 7 -segment displays is actually switched on at any
one time. The software very quickly displays a digit on each of
the four displays in turn but, because this happens a
thousand times a second, you don't notice any flicker. This
phenomenon is due to our 'persistence of vision' - any flicker
faster then 72Hz can't be perceived by the human eye. The
other four I/O pins control which 7 -segment display is
currently enabled.

This technique complicates the software, because the
display multiplexing needs to happen all the time the software
is counting pulses. The two processes must be interleaved
and because of the need to know the exact number of
instructions executed this requires careful planning.

Reduced instruction set
As mentioned above, the RTCC register of the PIC can either
count internal instructions or external pulses. If it is used to
count internal instructions, it is effectively acting as a clock
(and so can measure time). As however we are using it to
count pulses, we must use some other method for measuring
time - in this case, by manually counting the number of
instructions that are executed. This is a laborious process, but
is simplified because the PIC is a reduced instruction set
computer or RISC. This means that has a small number of
simple instructions (no fancy addressing modes here) that the
processor can decode and execute very quickly. The

advantage from our point of view is that all instructions execute
in the same amount of time (more accurately, all instructions
that don't cause a program branch execute in four clock
cycles, all branch instructions in eight clock cycles). This
means that to work out how long a fragment of code takes to
execute you simply count the number of instructions.

The number of clock cycles in a loop gives the timing
resolution of a process. For example, suppose some code is
timing how long it takes for an event to occur. If the loop which
polls the state of the event takes 10 microseconds to execute,
when the event happens the worst case is that the software
becomes aware of that fact 10 microseconds later. So it is
important to make timing loops short and efficient.

A key concept here is 'equal path lengths': whatever path
the processor takes through a piece of code (and remember
that a processor usually jumps about all over the place within
its loops and subroutines), the total number of clock cycles
elapsed must be the same whatever the different conditions
that prevail. For example, consider the fragment of code below
that increments a 16 -bit counter. The 16 -bit counter is
implemented from two 8 -bit registers because the PIC doesn't
have any 16 -bit registers. Let's call these two registers
counter_lo and counter_hi. The fragment of code increments
the combined 16 -bit counter by adding one to the low byte
and if this causes the byte to roll over from 255 to 0 (since 255
is the largest number that can be stored in a single byte), then
adding one to the high byte.

Figure 3: the circuit of the PIC processor and the display
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The first instruction adds one to the low byte. If
the result of this operation is not zero (that is,
the register has not rolled over) then the
instruction to increment the high byte is
skipped. The skpnz instruction skips the next
instruction if the result of the previous
instruction was not zero (skips if the nz flag is
set). A nice fact about the PIC is that this
fragment of code takes the same amount of
time to execute whether the low byte rolls over
or not. The first instruction always takes four
clock cycles. If the nz flag is set then the skip
takes place and the second instruction takes
eight clock cycles (because a branch has
taken place). If the nz flag is not set then no
skip occurs and the second instruction takes a
normal four clock cycles, and the last
instruction also takes four cycles. So in both
cases the code fragment takes 12 clock
cycles to execute.

This technique is applied to the main loop
of the program. The code that multiplexes the
display and polls the RTCC always takes a
constant (and known) number of clock cycles
to execute and thus can form the basis for
measuring time.

Using a second
The timing loop for the frequency meter should
be of a length such that a second can be
conveniently timed using a 16 -bit loop counter.
A timing loop of 20 microseconds needs to be
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iterated 50,000 times per second.
This value fits nicely into 16 bits
(and is also a multiple of 8 which
is a requirement for timing one
eighth of a second with the same
loop).

The RTCC register is 8 bits
wide and can only count up to
255 pulses. We need to be able
to count many more pulses than
that in a second. The register is
extended by software into a 24 -
bit counter which can count up to
16 million, which is enough for
our purposes. The timing loop .
looks at the current value of
RTCC and compares it to the
previous value. If the previous
value had its most significant (left-
most) bit set and this bit is now
clear then the counter must have
rolled over (for example going
from 255, which is 11111111 in

Figure 4: the component layout
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binary, to 0). When the RTCC rolls over the high
24 -bit counter need to be incremented.
The low 8 bits are simply a copy of the RTCC register.

If more than 128 pulses occur between polls of RTCC,
pulses will be lost. This sets the upper limit to the frequencies
that can be measured. A timing loop of 20 microseconds is
equivalent to a frequency of about 6MHz. This is a little too low
for the specification. so use is made of the RTCC prescaler at
high frequencies. Prescaling of 1:2 effectively halves the input
signal frequency and takes us safely above 8MHz. The
prescaling must be compensated for in the software by an
appropriate multiplication.

16 bits of the

Subroutine
The subroutine that drives the 7 -segment displays uses a
'lookup' table, which contains the patterns of light for the
individual LED segments that represent the decimal digits 0 to 9.
The PIC uses a rather strange way of implementing a lookup
table. A list of retum-from-subroutine (retlw) instructions is used.
This instruction puts a constant value (a literal) into the working
register of the PIC. So getting a value from the lookup table
involves calling an address within the table as if it were a
subroutine. The source code however can be made more
readable by defining a set of macros to hide the PIC syntax used.

table macro label
label addwf PC

endm

; define lookup table

entry macro value ; define table entry
retlw value

endm

index macro label ; index lookup table

call label

endm
The first macro is used at the head of a lookup table and gives it
a name. The instruction addwf PC offsets the program counter
by the value in the w register (the index into the table), thus
jumping to the appropriate retlw instruction. The second macro
defines an individual entry in the table and disguises the retlw

instruction as discussed above. The third macro is used to fetch
a value from the table. The working register is loaded with the
index of the entry in the table prior to calling the first instruction in
the table (which contains the addwf PC instruction).

A complete lookup table is therefore constructed as follows:

table MyTable

entry 12h
entry 34h
entry 56h

In this design four different lookup tables are used for the four 7 -
segment displays. This simplifies the layout of the pcb at the
expense of a marginal increase in the complexity of the software.

You may have noticed that we haven't given a flow chart for
the software. It is more instructive to study the actual source
code for the program which is documented more
comprehensively than a flow chart would be. The documented
source is available on floppy disk from MadLab (see
Component Sources below).

The circuit
The circuit of the frequency meter can be divided into three
main parts - the power supply, the input amplifier, and the
digital circuitry.

The power supply
See figure 1.The meter is intended to be portable and can be
powered by a 9V alkaline battery. A voltage regulator is used to
stabilise the supply rail to 5V It is important for accuracy that
the microcontroller has a good power supply and the regulator
does this very well.

The digital rail is expected to be noisy due to the
multiplexing of the LED displays and the switching of relatively
high currents (40mA). Components R7 and C2 form a low-
pass filter of around 100Hz and isolate the voltage supplied to
the input amplifier from the noisy digital rail.

Note that if the meter is powered by a battery then it must
be a good quality alkaline battery, such as a Duracell.
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LYNX ARM

ROBOTICS!

ROBOTIC ARM K,t, nye axis motion with gripper. Controi from any semi port ;Ise: TL C
`or good repeatabil,ty and accuracy. Kit includes pre-cut arm compOnents, electronic'
ward. PC software jinc source listing, arid detailed construction manual. 40x30x2.7,c

STAMP BUG
"STAMP' based insect kit ivustrates basic
mechanisms. Twin feelers detect oojects ca..r,-
back-up and turn Pre.progarnmed nut with the opt,:

to re -programme (needs Stamp programming pack)
Powerful 3 servo construction carries payloads up to
250gms and up to 3 hours motion from the on board
fv,Cad,, 20x I 4x5( m

MUSCLE WIRES
Fascinating wires that CONTRACT WHEN ELECTRICALLY HEATED producing a Welt' amour:
force (Up to 0 94 for 2SOurn wile( Require 0 3 V/cm and currents from I OOma to I Amp.

Choose from tour gauges of wire (50.100. 50 and 250 urn Oat
Detailed Data and Project Book (128 pages) also available separately arid with Deiux Wire
suitable for 13 projecu

SERVO - IR - LCD CONTROLLERS
A range of low cost controller arts R/C servos cup to 8 servos per board- simple RS232 com-
mands from your PC hold servo in powion until updated etcl.
LCD display drivers (AN standard Hitachi controller types up to 4x20 characters RS232 (noun
IR programmable receivers 01.14Xil channels - accept any TV/Flif controller- up to lbrnA
:x.tput per channel- programmatic toggle/momentary svvitcniny actroni

Please call to receive further details on any of the above product

MILFORD INSTRUMENTS
Creative Products for Enquiring Minds
01977 683665, Fax 01977 681465

STEVENAGE
Professional Sub -Contract Manufacturing & Suppliers to the
Electronics Industry
Do you have a requirement for any of the following services:
PCB Assembly (Conventional and
Surface Mount)
Wave & Hand Soldering
Complete Equipment
Manufacture
Device Programming from hand
written shts or PC 31/2" disc
Cable Harness Assembly/loom
Manufacture
Card Cage and Module Wiring
Full Inspection

Product Design/Consultation
Full Procurement Service
PCB Test & "Burn in" Facilities
Enclosure Design & Manufacture
PCB Artwork Manufacture
Circuits Drawn Professionally
Kit Procurement & Supply
Component Sales
Refurbishment a speciality
Top Quality Work at Reasonable
Rates

Phone Steve on (01438) 360406 or fax details of your requirements to us
on (01438) 352742
EQT LTD. Cromer House, Caxton way. STEVENAGE, HERTS. SG1 2DF

Printed Circuits in Minutes
Direct From laserPrint!

81/2" x 11"
* Or Photocopy
**Use standard
household iron
or P -n -P Press.\ VNeA

1. LoserPrint*
2. Press On**
3. Peel Off
4. Etch

Use Standard Copper Clad Board
5 Sheets £12.50, 10 Sheets £25.00 + VAT.

Add £2.50 postage
PRESS -N -PEEL ETCHING SUPPLIES LTD

18 Stapleton Road  Orton  Southgate
Peterborough PE2 6TD  Tel: 01733 233043

omprehensive PIC solutions from FED
PICDESIM

PICDESIM is a fully integrated Windows PIC Simulator, to use
with our Development Environment. It features:
Single step, skip over, and run, Conditional breakpoints, watch
variables, trace any number of variables with a logic analyser
display, graphical interfaces. Up to 50 times faster than
MPSIM Wide range of stimuli including asynch serial data
Integrates with our PIC Programmer

£30.00, £25.00 if purchased with our PIC Programmer

PIC Programmer
Program 16054/55/56/57/58, 16062)cc, 16C64, 16071/73/74,
16C84. Uses serial link to a PC. Windows and DOS software
provided. Includes PICDE, the Windows based PIC
Development Environment with on-line help, project
management, editing, assembler.

Kit £40.00, Ready Built £50.00

PIC BASIC
Easy to learn BASIC in a Windows Development
Environment. No need for assembler or a UV eraser to
program PICs. Modules operate from a serial link to your
PC. The 16074 module has these features
8k EEPROM, up to 2000 lines of BASIC, 27 lines of
programmable I/O, 8 ND inputs, Interrupt deriven serial
RS232 interface, Peripheral 120 bus interface, optional
external ram.

16C57 Module Kit (8k, 4MHz) £30.00, Pre -built £36.00
16C74 Module Kit (8k, 4MHz) £35.00, Pre -built £42.00
16074 Module Kit (8k, 20MHz) £40.00, Pre -built £46.00

PIC16C74/JW Erasable 20MHz £24.00
PIC 16C74-04 OTP 4MHz £8.00, 20MHz £11.00
PIC 16C57XT/P OTP 4MHz £5.00 10MHz £6.00
PIC16C84-04P EEPROM erasable 4MHz £6_00 10MHz £8.00
24LC65 81c<8 serial EEPROM £5.00

Forest Electronic Developments
10 Holmhurst Avenue, Christchurch,
Dorset, BH23 5PQ

Phone/fax: 01425 270191, Technical 01425 274068

PIC BASIC Compiler
New, A PIC BASIC compiler for the 16074. It
produces a hex code to program your 16074 directly.
Compatible with the EEPROM versions of PIC 16074
BASIC modules
Compiler £50.00

Serial Cable for Programmer or BASIC Modules £7.50

Prices are inclusive, please add £3.00 for
P&P and handling to each order.
Cheques/POs payable to Forest Electronic
Developments.

Visit our Web page at http://www.ibmpcug.co.uki--gmwamer/fed.htm
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The input amplifier
(See figure 2). The input amplifier is the interface between the
input signal and the PIC microcontroller, and its function is to
condition the signal before it passes to the RTCC pin. It will
convert any periodic signal (sine, triangular, square wave etc.)
with a peak to peak amplitude of at least 50mV into a clean 5V
TTL-level square wave as required by the RTCC input. The
amplifier has a high input impedance to minimise its effect on
the input signal.

The first stage of the input amplifier is based around a FET
(TR2) which uses constant current biasing. Constant current
biasing has the advantage that the drain current does not
depend on the characteristics of the FET which can vary widely.
This means that the dc levels throughout the circuit can be
accurately predicted making the. design work easier.

The design starts with the choice of FET. A BF244A was
selected because of its low and narrow range of drain current
IDSS (2 - 6.5mA). A value of 1 mA was chosen for the constant
current biasing (below IDSS min) and this ensures that all
BF244A FETs will have the same dc operating point regardless
of their variation in transconductance.

Resistors R3 and R5 form a voltage divider and provide a
fixed voltage of 0.9V at the base of TR3. The emitter is therefore
at 0.9 - 0.65 = 0.25V This voltage falls across the 220R emitter
resistor causing TR3 to provide a constant current of (0.25/220)
= approximately 1mA. The drain resistor Al has a value of 1k
and causes a voltage drop of 1.25V The voltage at the drain of
the FET is therefore fixed at 3.75V Capacitor C5 provides an ac
path to ground, bypassing the constant current source, and
allows ac voltages to develop across the drain resistor R1.

The voltage gain of the FET stage is not predictable since it
depends on the transconductance of the FET and this
parameter has a spread of values. Measured values of voltage
gain at the drain of TR2 were between 1 and 2.

The output impedance of the FET stage is around 1 kohm,
and an emitter follower is used to connect the next stage which
is a common emitter amplifier. Each stage is dc coupled and so
the base of TR4 sits at 3.75 - 0.65 = 3.1V The emitter of TR4 is
at 3.1 - 0.65 = 2.45V The emitter resistor R12 has a value of
560R giving an emitter current of approximately 4.4mA. The
collector resistor R8 has a value of 220R and gives a voltage
drop of around 1V.

The gain of this stage is R8/re where re is the intrinsic
emitter resistance. The voltage gain is about 40.

The signal from the collector of TR4 is converted to a 5V
square wave using the switching transistor TR5. Capacitor C6
provides ac coupling to the base resistor R10 and diode D4
clamps the signal to the ground rail.

The voltage gain of the input stage is up to 80 and has a flat
response from 100Hz to 10MHz. Resistor R4 determines the
input impedance of the amplifier. A value of 1Mohm was
chosen and this produces a fixed impedance up to 30kHz. The
impedance then reduces by 10 for each decade the frequency
is increased, that is, at 300kHz it is 100kohms, and at 3MHz is
10kohms.

Input protection is provided by R2, D1 and D2. D1 is a
silicon diode and clamps the input to ground (-0.6V). Resistor
R2 limits the current during an over -voltage condition.

The digital circuitry
A standard power -on reset circuit is provided for the PIC.
Components C8 and R13 hold the voltage at MCLR near zero
volts until the PICS oscillator has stabilised. Resistor R14
protects against C8 discharging through the MCLR pin, and

diode D3 enables the capacitor to discharge quickly when
power is removed.

The microcontroller clock circuitry, consisting of C9, C10,
R15 and X1, is also very standard and is straight from the
microchip data sheets.

The four 7 -segment displays share driver resistors (R16 -
R23), one per LED segment (eight in all, including the decimal
point). The displays don't have to be wired like to like - in other
words all the A segments, all the decimal points etc. don't have
to be wired together - and it is easier to lay out the tracks on
the pcb without this constraint and it is not hard to have a
different lookup table for each display in the software. The
displays are common cathode and are activated by pulling the
common pin low and then writing 1s or Os to the individual
segments. If the common pin is high then no current can flow.
In this way. one display can be activated at a time.

Construction
Construction is straightforward. First fit, solder and trim the
resistors, then fit and solder the capacitors, paying attention to
the polarity of the electrolytics. Next fit the diodes, transistors
and the regulator. Note that the Schottky diode may not be
marked with a type number. The symbols on the pcb silk
indicate the orientation of the transistors and regulator.

Next fit the IC socket (notch against notch) and the dual 7 -
segment displays (note the decimal points on the pcb symbol).
Take care to avoid solder bridges between the pins. It is by far
preferable to use an is socket with a PIC, and not solder it
directly to the board. Suppose to have a software error, or want
to make some change of your own? Unsoldering large ics to
replace them is very tricky indeed, besides the risk of damage
to the board. Finally fit the crystal, slide switch, BNC socket,
and battery connector. The latter has support holes drilled on
the pcb. Feed the battery snap leads up through the support
holes from the metal side of the board and then down the
solder holes.

Don't fit the chip into its socket until you have checked your
construction. Check that all the components have been inserted
the right way round and that there are no dry joints or solder
bridges. Then follow the procedure in Circuit Testing.

Circuit testing
Without the PIC in place the analogue circuitry can be tested.
Apply power to the board and check for the following dc voltages:

* 5V at the plus side of C4
 Around 3.8V at the base (middle leg) of TR1
 Around 3.1V at the base of TR4, around 3.9V at the collector,
and around 2.45V at the emitter
' Around 0.9V at the junction of R3 and R5

Apply a test signal to the input (about 100mV at 1KHz). Look
for the presence of the signal at the output of the amplifier (the
collector or top leg of TR5) as a clean square wave.

If the board checks out as above then fit the chip into its
socket, notch against notch. The legs of the chip may need
bending a little, do this carefully with your fingers. No special
static precautions are necessary.

The software includes a power -on self -test. All the LED
segments are turned on for about a second. If you see this
then you know the power supply is ok, the processor is
oscillating, and the multiplexing is working. After the self -test
the display is blanked and then, if no input signal is present, 1
second later a single zero is displayed.
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Insert the test signal again. If everything is working properly
the meter will display the signal frequency.

A standard oscilloscope -type probe can be connected to
the BNC socket. These probes generally have a crocodile clip
attached. This should be connected to an earth point (OV) on
the device to be tested.

The meter should be turned off when not being used as
the LEDs draw a fairly large current. It could be connected to
a mains power supply for bench use (supplying between 5
and 24V dc). The current drain is normally about 50mA.

Circuit variations
D2 can be left out entirely. This improves the performance of
the meter by increasing its input impedance, but at the cost of
losing the input protection.

A useful addition to the circuit at high frequencies (above
1MHz) is a 100pF ceramic capacitor in parallel with resistor
R10. This help TR5 to switch on and off more quickly. The
capacitor can be soldered directly across R10.

If the meter is being powered by a mains power supply the
display can be made brighter by reducing the value of the
driver resistors R16 - R23, to 220R. The suggested value of
330R is designed not to draw too much current from a
battery. A cheaper regulator such as a 78L05 can be used if
the meter is to be exclusively mains powered.

Casing
With regard to casing the project, almost any kind of box of a
reasonable size will do that has a cut-out for the display.
Personally we feel that these kinds of projects don't especially
need cases. It is often more attractive for the workings to be
on show. Not using a case also encourages one to be neater
with one's construction. If the meter is not cased then rubber
feet can be glued to the corners. However, if you are going to
move your meter around much, or want to avoid things being
stood or dropped on it, it is better to put a case on it.

The best size is slightly larger than the pcb. Maplin sell a
suitable 2 -part AB10 aluminium case (part LF11M) with
dimensions 133mm x 102mm x 38mm. Mount the pcb in the
bottom part of the case using spacing pillars at the four
corners of the board (fitting 4mm holes). Cut a hole in the
side of the case for the BNC socket. You can run a short
screened wire from the socket to the pcb or solder the
socket to the pcb and use the socket's nut to hold the pcb
firmly to the case. Cut out a section in the top part of the
case directly above and slightly larger than the 7 -segment
displays. Glue a piece of red cellophane or gel on the inside
of the case over the cut-out. Finally mount an on -off toggle
switch on the case and connect wires from the switch to the
pcb (Si).

Applications
A good use of the frequency meter is to calibrate other
equipment. for example, a signal generator that doesn't have
its own digital display. The meter will show the exact
frequency being produced by the signal generator.

Texas Instruments manufacture a series of light sensors
(such as the TSL220) that produce an output frequency
depending on light intensity. They are very easy to use
requiring just one external capacitor. A light meter combining
one of these sensors with the frequency meter could
accurately measure irradiance over a three -decade range.

Attach a crystal microphone to the frequency meter and
you have a guitar tuner. The meter will display the exact

frequency being played on a musical instrument. You can
easily tune the instrument with reference to a table of note
frequencies.

Component sources
Most of the components used are fairly standard. The 7 -
segment displays can be obtained from Maplin amongst
others (Maplin part BY68Y). The pre-programmed PIC is
available from MadLab, 149 Rose Street, Edinburgh EH2 4LS
for £7.50 (inclusive of P&P). A professionally -manufactured
printed circuit board with tinned tracks and silk-screened
legend can be obtained from MadLab for £5.00 (again
inclusive of P&P). A high -density 3.5in diskette for PC
compatibles containing the fully -documented source code and
associated object files is also obtainable from us for £2.50. A
complete kit containing the pcb, all the components, the PIC
and the diskette is available for £22.50 (inclusive price). Please
make cheques and POs payable to MadLab Ltd. Orders will
be dispatched within 28 days.

The PIC source code is also available from MadLab's World
Wide Web site. The address is http://www.madlab.org if you
have access to the Internet.

Resistors (all one -quart
5% carbon film)

R1,R9 1k

R2,R10,R11 470R
R3,R13 10k
R4 1M
R5 2k2
R6,R8,R15 220R
R7 1OR

R12 560R
R14 100R
R16 -R23 330R

Capacitors (electroiytics 2.5mm
spacing, others 5mm)

Cl .C4,C6 100u electrolytic 16V
C2,C5,C7 220u electrolytic 16V
C3 100n miniature polyester
C8,C11 100n ceramic
C9,C10 22p ceramic

Semiconductors

TR1,TR3,TR4

TR2
TR5
01-D3
D4
REG1

IC1

DISKAY1,2

BC549B npn transistor (or BC547B,
48C etc.)
BF244A N -channel JFET
ZTX313 npn switching transistor
1N4148 silicon diode
BAT42 Schottky diode
LP2950 5V regulator
18 -pin DIL socket + PIC16C54
HS/P microcontroller
0.56in dual 7 -segment LED display,
common cathode

Miscellaneous

X1 20MHz crystal, HC -49/U case
S1 SPOT miniature pcb vertical slide

switch
INPUT BCN pcb socket
BATTERY PP3 battery snap
4 xpcb pillars or self-adhesive rubber feet
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£0.23 1RF740 £1.802N1613 £0.31 BCI82A £0.11 1313137

£0.29 BCI82L
£0.22 MJ2501
£0.25 M13001

£1.60
4018
4019

£0.27 74HC75 £0.40 74151 14 £0.21 LM324
£0.48 74HC76 £0.20 74LS122 £031 LM335Z £1.52i0.24 4164-15 £1.90 2111893£0.08 1313139

LM339N £0.24 6116-10 £1.53 2N2218A £0.28 BC] 82LB £0.08 BD140
£1.80

4020 £0.36 74HC85 £0.24 741S123 £0.31
£0.25 MJ11015 £2.45

4021 £0.31 74HC86 £0.22 74LS125 0.27 LM348N £031 6264-10 £3.16 2N2219A £0.25 BC I 83 £0.08 8131500 £0.82 M.111016 £2.56

4022 £0.32 74HC107 E0.40 74LS126 £0.25 LM358N £0.27 41256-10 £2.80 2N2222A £0.18 60183L £0.08 81)165 £0.42 MJE340
£0.48£04°

4023 £0.16 74HC123 £0.33 7415132 £0.21 LM377 £2.57 62256-10 £5.30 2112646 £1.12 BCI83LB £13.08 BD166
511000-8 £8.54 2N2904A £0.25 BC184

£0.35 MJE350

4024 £0.32 74HC125 £0.24 74LS133 £0.36 LM380N £0.88£0.08 BD187 £0.39 MPSAO5 £0.14

4025 £0.15 74HC126 0.46 74LS136 £0.23 LM381N £2.64 514256-8 £6.80 2N2905A £0.25 60184L £0.08 13120201 £0.40 MPSAO6 £0.12

4026 £0.78 74HC132 £037 74LS138 £0.40 LM386 £0.79 A/D Converters 2N2907 £0.20 130186 £0.33 8D2028203

£0
£0.40 MPSAI3 £0.12

4027 £0.25 74HC133 £0.29 74LS139 £0.24 LM392N £0.79 Data Acquisition 2N2907A £0.20
602068B

2604C £0.72 £0.40 MPSA42 .17

4028 £0.34 74HC138 £0.25 74LS145 £0.56 LM393N £0.21 4D420AN £25.38 2N2926 £0.16 £0.72 1313204

4029 £0.40 74HC139 £0.31 74LS147 £126 LM7O9T .79 AD557JN £8.75 2N3053
£0.85£0.27

BC2208
03

07B £0.74 613222
£0.40 MRF475 £7.28

£0 £0.58 T1P29C
£0.42 TIP30C £100..3371

4030 £0.17 74HC151 £03 3 74LS148 £0,64 LM733 £1.04 AD574AJN £18.48 2N3054.72 613225
4031 £0.70 74HC153 £0.27 74LSI51 £0.25 LM748CN-8 £0.37 AD775.1N £18.48 2N3055 £0.62 BC212£0.50 TIP31C £0.41£0.58 BC209A £0.72 BD232

4033 £0.56 74K154 £0.85 74LS153 £0.25 LM759CP £3.38 AD7226KN £25.69 2N3439
£0.50 BC2I2L

£0.00 813237 £0£0.4432 ripT1P132cC

4034
4035

£1.24 74HC157 £0.40 741-S I 54 £0.70 LM1458 £0.37 AD7528JN £8.63 2113440

£0.31 74HC158 £0.23 74LS155 £0.25 LM1881 £3.92 AD7545AKN£14.04 D.1778i
i£00..°910 BaCC221132LB

£0.08 BD240C £0.37 TIP4IA
£0.08 813238 £0.72

£0.44

4040 £0.38 74HC160 £0.64 74LS156 036 LM2917N8 £3.10 AD7828KN £20.33 3
£0.10 BC213B

£0.08 B13243B £0.50 TIP42C

4041 £0.31 74HC161 £0.28 74LS157 £0.22 LM3900N L0.72 1CL7109CPL £7.75 ..41377s1 £0.08 BD244A £0.53 T1P47
£00.6428

4042 £0.22 74HC162 £0.45 74LSI58 £0.21 LIV13909N £1.76 TLC549IP £3.51 LN £0.10 BC213LC £0.08 BD244C £0.53 TIP48

4043 £0.28 74HC163 £0.27 74LS160 0.48 LM3911 £2.56 ZN425E £5.94 2N3706 £0.10 BC214
£1.44 BC2I4L

£0.08 8132450 £1.18 T1P50 £0.53

4044 £035 74HC164 £035 74LS161 £032 12.'13914 £2.30 ZN426E £3.13 2113771 £0.08 BD246 £1.18 TIP121

£1.70 13C23713
£0.15 BBDD2246C £0.48£1.18 TIPI22

£0.48

4046 £0.52 74HC165 £0.35 74LS162 £0.44 LM3915 £2.70 ZN427E £9.25 2113772 £1.51 130225

4047 £0.47 74HC173 £038 74LS163 £0.32 LM13600 £1.66 ZN428E £5.94 2N3773 £0.09
£0.42 BC238B £0.09 BD2R4

£0.61 119125 £0.46

4048 £0.28 74HC174 £0.27 74LS164 £0.24 LMC66OCN £2.16 229448E £7.50 2113819
£0.66 BC238C £0.09 BD400

£0.61 TIP127 £0.40

4049 £0.22 74HC175 £0.35 74LS165 £0.48 LMC6032110 £1.55 2N3820
2N3904 £0.10 EtC239C

£0.79 TIPI32
£0.56
£0.46

4050 £0.26 74HC192 £0.72 74LSI70 £0.30 LP311N £0.74 Voltage £0.41 T1P137
2N3905 £0.10 BC250A £0.15 1313442

L0.10 1313441
£0.37 T1P142

4051 £0.38 7411C195 £0.32 74LS173 £0.24 LP324N £0.67 Regulators
£0.10 BC25I

£130

4052 £0.32 74HC240 £0.37 74LS174 £0.24 LP339N £0.73 7805 £0.35 2N3906
£0.34 BC252

£0.13 BD534 £0.47 T1P147 £1.12

4053 £0.40 74HC241 £0.37 74LS175 £0.24 LT1013CN8 £2.99 7808 £0.50 2114036
£0.80 BC261B

E0.13 13D535
£0.30 BD536

£0.50 1192955
£0.65 T1P3055

£0.97

4055 £034 74HC244 £0.42 74LS191 £0.24 MAX202CPE £2.97 7815
£0.38 2N5245

£0.57 602626
£0.57 BC267B

£0.241313581 £0.62 VNIOKM
fii08.:47160LS84054 £0.56 74HC243 £0.48 741S190 £0.60 LT1014CN £10.20 7812

4060 £0.44 74HC245 £0.46 74LS192 £0.60 MAX208CN £6.99 281-05

£0.38 2N5296

£0.57 BC307
£0.30 80597 £0.92 zrx300

4063 £0.29 748C25I £0.25 74193 £024 MAX220CPE £5.06 78L08
£0.23 2N5321

4066 £0.24 74HC253 £0.25 74LS195 £024 MAX222CPE £5.06 78L12
£0.23 2N5322

£0.11 1303088
£0.10 BD646 £0.52 ZTX500 £0.16

4067 £2.20 74HC257 £0.25 74LS196 £0.24 MAX232CPE £2.16 78L15
£0.23 2N5401
£0.24 2115551 £0.11 603190

£0.10 BD648 £0.52

£0.60 BC327
£0.13 BD650 £0.53

£0.80
£1.04 S.'-VNI. VIVP f*C.11A

4069 £0.20 74HC273 £0.35 74LS221 £0,40 MAX485CP £2.58 78S05
£0.39 2N6107

4068 £0.16 74HC259 £0.57 74LS197 £0.24 MAX483CP £3.13 78L24 £0.10 B13707

4070 £0.26 74HC299 £0.64 7415240 £0.32 MAX63IACP £4.99 78512 ff£000...999888 rsSBD64541978310

£1.44
430 8C328

BC328-I6 £0.10 BDX32
£0.10 BD807

£0.42

£1.78 V/SS
BC327-25 1313708

£0.10 BDX33C £0.56
ASO4071 £0.23 74HC356 £0.45 74LS241 £0.32 MAX635ACP £4.99 78S15

4073 £0.17 74HC367 £0.25 7415243 £0.30 MC1489 £0.39 7912
£0.40 AC126
£030 AC127 £0£0...4500

BC338BC337-25

£0.12*VilkitZ"e4072 £0.17 74HC365 £0.34 74LS242 £0.32 MC1488 E0.39 7905

4075 £0.17 74HC368 £0.25 74LS244 £0.32 MC3302 £0.56 7915£0.10 BDX53C £0.47E050 140°sdeC

4076 £0.30 74HC373 £0.35 74LS245 £0.60 MC3340P £1.60 7924
£0 38 AC128
£0.38 AC187 £0.48 BC338-25 £0.10 ,FilpX54c £0.50

4077 £0.28 74HC374 £0.40 74LS247 £032 MC4558P £0.36 79L05 £0.23 Electrolytic Radial Electrolytic Axial
4078 £0.20 74HC390 £0.52 74LS251 £0.24 MV601DP £2.97 79L12 £0.23

F 16v 25v 40v 63v 100v 16v 25v 40, 63v 100v 250v 450v
4081 £0.23 74HC393 £0.38 74LS257 £0.24 11E52111 £6.39 79L15 £0.28 -

4082 £0.21 74HC423 £0.37 741.5258 £0.24 NE531 £1.47 79124 £0.30 u'47
1'9

-- -- £0.05 £0.05 - - --- £0.13 - --- £0.22
4085 £0.28 74HC553 £0.42 74LS266 £0.14 NE555N £0.25 ADM666AN £3.44 1'''' ,

- - - £0.13 - --- £0.30
4086 £0.26 74HC563 £0.48 7415273 £0.32 NE556N £0.36 L200CV £1.30

4
'

7

-- - £0.05 ---
-- £0.05 .05 £0.05 --- - £0.13 - £0.41

4089 £0.55 74HC564 £0.48 74LS279 £0.25 11E565 £1.84 L296 £8.13
10

'
-L

£0.05

£0.05 £0.05 £0.05 £0.09 £0.12 - £0.12 £0.13 £0.17 £0.40- £0.51
4093 £0.22 74HC573 £0.43 7415365 £021 NE566N £0.90 L387A £3.24

22 £0.05 £0.05 £0.05 £0.07 £0.11 £0.12 £0.13 £0.14 £0.15 £0.21 £0.52 £1.06
4094 £031 74HC574 £045 7415367 £0.21 NE567N 0.39 LM2940CT £230 33 £0.05 .- £0.05 - -
4095 £0.56 74HC640 £0.73 7415368 021 NE57IN £2.47 LM317T £0.50

£0.62 LM323K £2.84 47 £0.05 £0.05 £0.07 £0.10 £0.19
--- - - -- -- - -
£0.13 £0.13 £0.15 £0.19 £0.32 £0.57 -

4097 £120 74HC688 f0.64 741S373 £0.33 NF 92 100 £0.06 £0.06 £0.10 £0.13 £0.26 £0.14 £0.16 £0.19 £0.26 £0.44 --- -
4098 £0.48 74HC4002 £0.31 74LS374 E0.34 NE5532N £0.60 LM334Z £1.35 220 £0.08 0.09 £0.13 0.25 -- £0.19 £0.20 0.27 £0.39 £0.48 -- -
4099 £0.38 74HC4017 £0.64 74LS375 £0.34 NE5534N £0.64 LM337T £0.62 330 £0.09 --£0.19 - -- --- - -- --- --- --
4502 £0.38 74HC4020 £0.36 7418377 £0.32 NE553911 £4.35 LM338K £5.52 470 £0.12 £0.17 £0.24 £0.33 -- 0.24 £0.28 £0.43 £0.53 - --- --
4503 £0.40 74HC4040 £0.45 7415378 E0.62 NE5560N £2.31 LM723 £0.29 1000 £0.13 £0.33 £034 - - E0.33 £0.43 £0.59 £1.08 --
4508 £1.40 74HC4049 £0.25 74LS390 £0.25 OPO7CN £1.42 LP2950CZ £2.70 2200 £0.27 £0.55 £0.70 - --- £0.53 £0.66 £1.11 £1.55 -- --- --
4510 £036 74HC4050 £0.25 74LS393 £0.24 OP27CN £2.90 REFOICP £3.44 ,,,,
4511 £0.38 74HC4060 £0.44 74LS395 £0.26 OP77GP £2.36 REFO2CP £4.66 14'AN 0.67 - --- --- -- - - -
4512 £0.32 74HC4075 £0.27 74LS399 £0.62 OP90GP £3.11 REFI2Z £1.28 -"" £0.86 £1.11 - - ---

4514 £0.77 74HC4078 £0.32 7415670 £0.69 OP97FP £2.43 REFI95GP £4.72 teramic Mini Mac DIp_ped Ceramic Moittlayer

4515 £0.99 74HC45Il £0.64 Linear ICs OP11309 £3.44 REF25Z £1.24 1.0,1.2,1.5,1.8,2.2,2.7,3.3,3.9,4.7,5.7 6.8 8.2 10,22,33,47 and multiples.

4516 £0.44 74HC4514 £0.84 AD524AD £23.04 OPI76GP £2.09 £15.0d 10pF to 100r1F 100V £0.10

4518 £0.44 74HC4538 £0.41 AD548JN £162 0P177GP £1.89
nAREF3501cpZ 103.4225 417.0pnFFato1200o2nF915000vV

£0.07 220nF 100V

4526 £0.40 74LSOO £0.26.20 ZN458B i Lgo Also in stock - Mykir Film. MKT, Boxed 470nF 100V £0.22
& Dipped Polyester. Tantalum. Sub- 1.0µF 100y

£0.16£014

£0.29

330nF 100V
4520 £0.41 74HC4543 £0.90 AD590JH £5.40 0920009 £5.60 ZN423 £1.55

4521 £0.62 74Ls Series AD592AN £4.52 OP213FP £5

AD595A0 £1265 0927509 £2.57
miniature, low Leakage & 105'C Radials Full Technical Specification available

4528 £0.40 74LSG2
£0.14 AD620AN £9.88 OP282GP £2.27

OP283GP £5.20
Diodes

fn.% Resistors - Please State Value Required4527 £0.40 74LSOI4529£0.29 AD625JN £16.20
£0.02 Each, £0.60 per 100 a

4532 £0.32 74LSO4
AD633.119 £825 0929009 £5.40

1N914
1N916 111.10M

4534 £2.48 74LS05

£0.29
£0.21
£0.14

AD648JN £257
AD654JN £725

OP297GP £5.74
0940009 £11.81 1N4002

1N4001
£0.06 1/4W Carbon Film 5% El2 Series
£0.06 1/41V Metal Film 1% E24 Series 1011-1M

112-10M
£0.04 Each, £1.72 per 100 ..:1
£0.02 Each, £0.95 per 100 a i

£0.44 74LS03

4536 £1.00 74LS08 £0.23 AD6ogAp £23.28 0949509 £8.69 1N4003
£0.07 VaW Carbon Film 5% El2 Series

1110-10M £0.07 Each, £3.90 per 100 t 7t,

4541 140337 77441SNLSIO

£0.14
AD711IN £1.51
AD708JN £5.69 804136 £1.00

SAA1027 £4.46 1N4005
1N4004

£0.07 1W Carbon Film 5% E12 Series
£0.07 2W Carbon Film 5% E12 Series
£0.07 2.5W Wirewound 5% El2 Series 001-22011

1130-10M £0.12£0.23 Each.Each £5.99 per 100 K4538

4543 £0.49 74LS I 1
£0.14

AD7 I 21N £238 SG3524N f0.96 IN4006
SG3543 £6.88

£0.08 Preset Resistors -Please State Value Required
4555 £0.32 741512

£0.17
AD736JN £8.75 I N4007 £0.08 Enclosed. 10mm Square Flom .,' Vert. 10011 - IMO 0.15W

£0.29 AD795JN £.5.94 SIA86 £2.88 1000 -IMO 0.1W
£0.15 Each

4556 £0.40 741S13
£0.14

4560 £1.18 74LS14 £0.21 AD797AN £8.69 SSM2015P £12.32 1 NN44114489
£0.05 Skeleton, lOrnm Dia. Horz ' Vert.
£0.06 Sub -min, 6mm Dia, Horzontal E3 10012-1MO 0.2W

£0.11 Each
£0.19 Each

4566 £1.96 74LS15 £0.14 AD811N £6.73 SSM2017P £3.38 1N5400 £0.09 Muititum, 10mmSSM213IP £4.19Square, Top Adjust E3 10011-1M0 0.5W £1.00 Each

4572 £0.25 741S20 £0.16 AD812AN £632 1N5401 £0.09 Muititum, 19mm Long, End Ad ust. E3 5011-2M0 0.5W £0.64 Each

4584 £0.24 74LS2I £0.14 AD813AN £8.8I SSM2141P £4.21 1N5402 £0.10 Potentiometers - Please State Value Required
4585 £0.47 74LS22 £0.14 ADSI7AN £3.85 SSM2142P £6.40 1N5404 £0.11 Single Gang -''/." Shaft, 25mm Dia. 4'7011-2M2 Linear £0.49 Each

4724 £0.94 74LS26 AD82OAN £3.24 SSM2143P £3.78 1N5406 £0.12 Single Gang -'/." Shaft, 25mm Dia 4k7,10k,47k,100ILIM,2M2 Log £0.49 Each

40109 £0.58032
7744112307

£0.14
£0.14 AD822AN £520 TBAI2OS £0.90

TBA800 £0.70
1N5407 £0.14 Dual Gang - 1/4" Shaft, 20mm Dia. IK0-2M2 Linear £1 .62 Each

40106

40163 £0.46 74LS32
£0.20 AD826AN £533 1N5408 £0.15 Dual Gang,- 'A" Shaft, 20mm Dia. 1K0 -2M2

LinearLogarithmic

£1.71 Each

40174 £0.46 74LS37
£0.21 AD829JN £6.41 TFIA810S £0.64 BAI57£1.56 Each

40175 £0.36 74LS38
£0.14

AD8471N L5.71
AD83OAN £6.14 TBA82OM £0.40

TDA I 170S £2.48
BA 158

£0.10 Switched . V," Shaft, 20mm Dia.
£0.10 Switched - V." Shaft. 20mm Dia. I KO -2M2 Logarithmic £1.69 Each40193BBAy 11369 £.0.10 PCB Mount, Splined Shaft, 16mm Dia. 47012-1M0 Linear £0.42 Each

£0.60 74LS40
£0.19
£0.14 AD9696KN £7.73 TDA2002 £1.04 £0.13 PCB Mount Splined Shaft, 16mm Dia. 4700,4k7,100k,IMO Log £0.42 Each

£074LS42 .42 ADEL2020A £5.06 TDA2004 £3.11 BYI27 £0.18 Dual PCB, SpEned sae, 16®t Dia 101c,50k100k,5001t Linear £0.85 Each
TDA2030 £118 Dual PCB S 16mm DM 1 1 k Lo thmic £0.85 Each

ORDERING Order. PO/Cheques
payable to ESR Is & Collges.



Experimenting with Video
PART 2

A digitally controlled mixer/fader
In this issue Robin Abbott presents the first half of the video mixer/fader to

accompany last month's sync separator.

his month we will look at a project based on last
month's video sync separator. This is a video
mixer and fader. The specifications for this project
are as follows:

It offers 12 different slide wipe and fade patterns, with
considerable scope for other patterns to be generated by
further development of the control program.

Selection of pattern and fade control by four -button keypad
and dual seven -segment display.
" Automatic fade/wipe by push button control.
* Control of fade/wipe speed from less than 1 second to
around 20 seconds
* All effects controllable by a PC on a standard serial port,
allowing programmed fade/wipe effects.
* Uses a PIC microcontroller to reduce costs.

This project is interesting, not only in its own right, but also for
the insight it can offer into the use of real-time computer -
controlled systems, particularly those for video control. All the
software in the project is available in source code commented
form to assist those who wish to understand its operation, or
for further development.

PATTERN' P' CEgrJ

PATTERN 2

PATTERN 3 PATTERN 9

PATTERN 4

PATTERN 5

PATTERN 6

Figure 1: fade and wipe patterns

PATTERN 10

PATTERN 11

DIRECT
' PATTERN 12

SWITCH

Operation of the mixer
The standard mixer offers 12 fade/wipe patterns. These are
illustrated in figure 1. The black area on the figure shows the
direction that the wipe will take. For example, fade pattern 3
wipes a black area from the right of the screen towards the
left; if there is an input on channel B then channel A will wipe
to channel B from left to right. If there is no input on channel
B then the screen will wipe to black from right to left.

The mixer/wiper has four pushbutton controls and a
rotary speed selection control. The four pushbuttons are:
pattern up, pattern down, start fade, and start unfade. To
select a pattern the pattern up and pattern down buttons
select the pattern number which is displayed on the two -
digit display.

Once the required pattern is shown, then the start fade
button will put the screen to full brightness and then will start
the fade. Similarly, the start unfade button will black the
screen and then return it to full brightness using the selected
fade/wipe pattern.

During a fade or unfade the pattern up and down buttons
may be used to stop the current action, which can be used,
for instance, to set black bars at the top and bottom of the
screen to give a letter box wide screen effect. Another
possibility is to set a black horizontal border at the extreme
top edge of the screen to disable copy protection on
commercial videos (for legal uses only).

The decimal points on the displays are also used, as
shown in figure 2.

The rotary speed control is used to select the fade speed.
The actual speed of the fade depends on the chosen effect.
For example, pattern 1 which is a line by line fade will be
twice as fast as pattern 8, which fades two bars from each
end of the screen at the same time. The reason for this is
that it achieves the maximum resolution of fading at any
speed (resulting in the smoothest fades), and in practice is
also easier to program.

The use of a PC control for the display is shown later in
this article.

DISPLAY 1 DISPLAY 2
DECIMAL POINT DECIMAL POINT

MEANING

OFF OFF
ON ON
OFF ON
ON OFF

NO VIDEO SIGNAL PRESENT
VIDEO SIGNAL PRESENT, NO FADING UNDERWAY
FADING (OR UNFADING) OPERATION UNDERWAY
FADING (OR UNFADING) OPERATION PAUSED

Figure 2: use of decimal points on the 7 -segment display
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Circuit and theory
The circuit diagram of the project is shown in figure 3. The
heart of the project is the PIC16C74 microcontroller, described
in the separate panel. This device controls the analogue paths
used in the project, handles the display multiplexing, and
provides two analogue voltages used for control of fading and
side to side sliding. The serial interface is also handled through
the 16074.

The sync separator board
The sync separator board shown in last month's article forms
the switching and fading capability for this project. The frame
and line valid signals are used to indicate the position within the
line and frame of the video signals to control the switching. The
VGAIN input to the board is used to control the fading of the
input channels, and the direct select B input SELECTB logic
signal is used to switch between signals for the wipe effects.

CONN1

R17
1> 22k

11)1-
DI

R18 R19
1=1- 300R 2k7

+I 100u

R25
22k

R24
4k7

C4
680. n

R23
47k 5

IC5b

Figure 3: the circuit
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Figure 4: pulse wave modulation (PWM) waveforms. The PWM
output changes duty cycle from 0 percent to 100 percent in

single steps (PIC16C74 allows up to 10 bit resolution in some
applications)
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The direct control of the video signal. accomplished through
the SELECTB input on the sync separator board goes low to
select input A, or high to select input B. The PIC has two direct
controls over the video signal using SELECTB. These are
called SWDIRECT, and SWINVERT. SWINVERT simply turns on
an inverter on SELECTB. The SWDIRECT signal is wire-OR'd
with the signals produced by the horizontal effects circuitry, to
achieve this the SWDIRECT signal is only ever driven low, or to
a high impedance state, this is achieved using the tri-state
control port on the PIC.

Vertical wipes
The vertical effects require the video signal to be switched on and
off during the frame. For example to produce a black bar along
the top of the screen (pattern 1) then the video signal must be
turned off at the start of the frame, and then turned on at some
point during the frame. For effects with a bar at the top and
bottom of the screen, such as pattern 7, then the video signal
must be turned off again further down the frame. This effect is
handled entirely within the PIC. To look in detail at a particular
pattern, we will consider pattern 7 ( the letterbox effect).

You may recall that the sync separator project shown in last
month's article provides a line valid signal which goes low during
the period of the line sync pulses and colour burst signal. This
signal may be used as a line counter during the frame, and is
connected to a 16 -bit counter (TIMER 1) inside the PIC, the PIC
may be set to produce an interrupt when this counter overflows.
At the start of the frame TIMER 1 is set to a negative value, and
the video signal is turned off. During the frame TIMER 1
increments once on each incoming video line, eventually it
overflows and causes an interrupt. The interrupt handling routine
turns the video signal on, and loads another negative value into
TIMER 1. When the timer overflows again the video signal is
turned off for the lower black bar. No further action is taken until
the next frame.

To cause the bars to slide up and down, the values loaded
into TIMER 1 during the frame are changed at the end of each
frame. Slower slide effects are created by changing the value in
TIMER 1 less often.

Horizontal wipes
The horizontal effects have to be generated much more rapidly
as video switching must occur during the 64us available during
a line. Although a software solution may be possible, it would
require a fast processor and would occupy a very significant
amount of processor time in line timing. For this reason the
horizontal effects are generated by analogue based
techniques. Last month we looked at horizontal wipe effects
using a monostable. This would be possible in this project, but
the monostable would have to be voltage controlled. In
addition to this the effects with bars at each edge of the screen
require two switches operating symmetrically across the line.
This is not easy to accomplish with monostables.

An alternative method was chosen for this project. A
triangle wave is generated, which is reset to DV at the start of
the line, and which then rises through the period of the line.
This is achieved by using an integrator which is reset at the
start of each line by using an inverted form of the line valid
signal from the sync board. This is used to short out, and
reset the integrator capacitor. The components which
achieve this are IC1 a and IC2a. To obtain a symmetric
switching effect, the output of IC1a is fed to an inverter and
summer, IC1b which produces an inverted triangle wave.
The symmetry of the signal is controlled by variable resistor
R6 - the only preset control in the project.

To switch during the line period, two comparators (one for
each triangular waveform) are employed. The comparator
used is the LM393 which is a dual device with a common
collector output. A fixed reference voltage is used by the
comparators which switch the video signal when the
triangular waveforms reach the same level as the fixed
reference voltage. By changing the reference voltage the
switching point may be controlled, and the wipe effect is
generated across the line.

The voltage used on the comparators is generated by the
PIC, and uses one of its pulse width modulation outputs.
The use of a PWM signal to generate a variable voltage is
shown in figure 4. The PWM output is used in 8 -bit mode to
give 256 voltage levels across the screen, which provides a
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smooth wipe effect. The PWM output is smoothed by R25 and
C6 which are chosen to filter the 20kHz PWM signal, but to
allow the voltage to change in steps at frame intervals.

The outputs of the waveform comparators are wire OR'd
with the SWDIRECT signal from the PIC. The outputs of the
comparators are enabled when required using analogue
switches IC2b and IC2C. These enabling signals are driven
directly by the PIC on signals SWFALL and SWRISE. Figure 5
shows the waveforms in the horizontal switching circuit.
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Figure 5: horizontal switching waveforms
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Figure 6: display and keypad

Direct frame fade
To fade the entire video frame up or down the VGAIN input
on the sync board is used. The second PWM channel on
the PIC is used to provide this voltage. Note that it would
have been possible to use the same PWM channel for the
horizontal wipes, but this would preclude the use of
combined horizontal wipes and frame fades simultaneously.
The circuitry around IC5b is an active low pass filter, which
also scales the PWM voltage which nominally varies from 0
to 5V, and converts it to a level suitable for the VGAIN input
of the sync board - from -0.5V to +0.5V Please note that
there is an error in the circuit diagram for the sync board,
the VGAIN + and - inputs to the EL4095 device are shown
in reverse, and the VGAIN input is inverted so that an input
of +0.5V results in channel B being selected on the sync
board.

Keypad and display
The keypad and display are as simple as possible to keep
the cost as low as possible. A 2 -digit 7 -segment display is
used with a multiplexed drive. The segments are driven
directly from port D of the PIC which can drive up to 20mA
per bit (although there is a limit of 100mA per port). The
digit drive is taken via drive transistors 02 and 03.

The 4 -button keypad is driven very simply on a 2 by 2
matrix. The PIC selects the columns one at a time, and
reads the rows to determine which button is pressed. As
port B is used then the built in pull ups on this port are
enabled to avoid the need for external pull up resistors. The
keypad and display circuit diagram is shown in figure 6.

Serial interface
The serial interface is a very simple and cheap design which
has been shown before in previous ETI articles such as the
PIC Basic controller and the large matrix display controller.
The input is tapped and filtered to provide a negative supply
for the output voltage. The performance of this circuit is
adequate for any application which does not involve large
scale duplex data transfer.

Other features
he control of the speed of the fade or wipe is through a

variable resistor on one of the A to D converter inputs of the
PIC. This varies between OV and 5V with a resolution of 8
bits, although the software divides tnis by 16 to give 16
independent fade speeds. The fastest speed is virtually
instantaneous, the slowest is up to around 20 seconds for
the fade.

Software operation
It is instructive to consider the operation of the software for
this project, which is a mixture of real time control
techniques and background operations. In this section
some familiarity with the architecture of the PIC 16C74 is
assumed, however, understanding it is not necessary to
successful construction of the overall project.

The software consists of a main schedule loop, which
calls subroutines to perform keypad, display, and
fading/wiping processing. The actual switching of video
signals is performed on interrupts.

The heart of the control operation is the use of the 8 -bit
and 16 -bit timer/counters in the PIC. The 8 bit timer is
TIMER 0, and the 16 bit timer is TIMER 1. TIMER 0 is set to
count on an internal clock which is the cycle clock (in this
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design the cycle clock is at 1MHz), divided by 128.
Therefore the timer increments once every 128us, and
overflows every 33ms. TIMER 1 is set to count on each line
increment as described in the section above on vertical
fading.

The frame valid signal from the sync board is used to
cause an interrupt, and this drives the edge triggered
interrupt input on bit 0 of Port B. This interrupt is set to
trigger on the rising edge of the frame valid signal, and
therefore all the processing related to the frame is
undertaken at the top of each frame. To guarantee that
processing is exactly synchronised to the frame, then the
interrupt routine waits for the end of line (using the line valid
signal) before performing further processing. This is
important to ensure that TIMER 1 is written at the same
point in each frame - if not then the vertical wipes will have
an unpleasant juddering effect when held stationary.

Interrupt processing is limited to writing the correct value
to TIMER 1, switching the video signal on or off, and setting
a flag to indicate that a new frame has been processed.
After this processing returns to the main loop. The interrupt
processor also deals with the serial port using the built in
serial hardware of the PIC, the serial port interrupt is only
enabled at the top of the frame to avoid any chance of
serial interrupts breaking into video switching interrupts.

To enable processing to continue while there is no video
signal then the TIMER 0 interrupt is used. If TIMER 0
overflows (when it counts from 255 to 0), it causes an
interrupt which is used to set the new frame flag, this will
occur every 33ms. However if a video signal is present then
the frame interrupt will always occur within 20ms. This is
used to reset TIMERO, and it will not overflow. Therefore a
TIMERO interrupt will only ever occur in the absence of a
video signal. This is used to set the decimal points on the
display as shown in figure 2, and to disable the fader/wiper
in the absence of an input signal.

The main loop handles the keypad, display, and calls the
routines to deal with the progression of fading and wiping.
The display operates on a 4ms multiplexing cycle and is
driven from TIMER 0. The multiplexing routine is called every
time that there is a change to the top three bits of the timer.

The keypad is read every time that there is a new frame
by using the flag set by the interrupt routine. The keypad
routines directly call the appropriate action subroutines if a
key is pressed.

When a fade or wipe is not under way, the display may
be in one of two states, either fully on, or fully off (Channel
A selected or Channel B selected). This may be achieved in
a number of ways however to ensure that all fades/wipes
start from the same condition then the display is set into a
known state at the end of any fade/wipe or unfade/wipe.
For example, "fully on" has VGAIN set to +5V, SLIDEVOLT
set to OV, SWRISE and SWFALL set to 0 (disabling the
outputs of the comparators), SWINVERT set to 1 and
SWDIRECT set to high impedance (and therefore pulled
high by the PORT B pull-ups on the PIC). Timer 1 interrupts
are disabled.

When a fade or unfade starts a routine is called to set
the display into an initial state which is the same as the
current state, but is ready to undergo the fade or wipe. For
example, in the case of a horizontal fade the
SWRISE/SWFALL switches must be set together with the
correct state on the SWINVERT signal and the correct
voltage on SLIDEVOLT.

Through the period of the wipe or fade the voltages on
the PWM outputs, or the values pre -loaded into TIMER 1
are changed at the start of the frame, values are changed
more rapidly with faster slide speeds.

The fade or wipe routines are called indirectly through a
look up table which enables straightforward addition of
further routines for additional patterns.

The PIC 16C74
The PIC16C74 is the largest device of the 14 bit series
of PIC controllers. It contains 4k of eprom, and is
housed in a 40 -pin package which allows three 8 -bit
ports and additional 5 -bit and 3 -bit ports. The
microcontroller has 192 bytes of ram available for use
by application programs. The microcontroller holds a
large number of peripheral devices detailed below.
Despite the size and versatility of the device it is
reasonably cheap, and is a very cost effective
embedded control solution.

The device contains an asynchronous serial interface
and baud rate generator. The serial interface is interrupt
driven. Unlike a software implementation the
asynchronous interface operates during program
running, and caches up to three received bytes before
they may be read by an interrupt service routine (ISR).
The transmitting routine holds a byte currently in
transmission together with a cache register which holds
the next byte to be transmitted, this allows continuous
transmission at the current baud rate without
interruption for the ISR to write the next byte.

The 16C74 has three timers and a capture compare
register. The first timer is an 8 -bit timer which causes an
interrupt on overflow. In this project the timer is used for
display multiplexing and provides a replacement for the
frame interrupt in the absence of a video signal. The
second 16 -bit timer (TIMER 1) is used to count lines
within the frame, the second timer provides 16 -bit
resolution. The third timer is 8 -bit, and has a preset
register which may used for providing any output
frequency in the timer range, which is used for the PWM
outputs. The capture/compare register is used for
capturing the time of events.

In common with all the devices in the 16C7X range
the 16C74 contains an ND converter. This is switched
by an 8 -way multiplexer to up to 8 -analogue input ports,
the reference voltage is selectable internally, or again
from an external source. The A/D converter contains an
internal sample/hold circuit and has a maximum
conversion frequency of 50kHz for 8 -bit resolution.

The 16C74 runs the standard PIC assembly
language, and can be programmed serially both out of
circuit and in -circuit by most PIC programmers.

Next month
In next month's article, which completes the fader/mixer, we
will look in further detail at the setting of the various signals
in the circuit to achieve each of the fade and wipe patterns.
We will also look at changes required to provide additional
patterns, and the detailed electronic and mechanical
construction of the project. We will also look at providing
PC control of the mixer for programmed effects.
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TEL, NET
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 Mt, M6. M40, M42, M45 and M69)

111111111111111111111111111M:.:.....--: mai&
Cossor 3102 - 60MHz Dual Channel £250
Gould OS 255  151Aftz Dual Channel £150
Gould OS 3351 - 40MHz Dual Channel £220
Gould 5110 100MHz Intelligent oscilloscope C850

Gould 1602 - 20 MHz D.S.O. with printer (cursors) £1150
Hameg 203/203,1203-5/203-6 - 20 MHz Dual Channel from C175
Hewlett Packard 1740A, 1741A. 17744A. 100MHz dual ch from £350
Hewlett Packard 1707A, 1707B - 75MHz 2ch . from £275
Hewlett Packard 54200A - 50MHz - 2 Ch Digitizing £1000
Hewlett Packard 54201A  300MHz Digitizing 11750
Hewlett Packard 54501A - 100MHz - Digitizing 4 channel... £1950
Hewlett Packard 541000 - 1GHz Digitizing £4500
Hewlett Packard 182C -4 channel - 100 MHz £350
Hitachi V650F - 60 MHz Dual Channel £350
Hitachi VC6265 - 100 MHz Digital Storage (AS NEW) GPIB
Intron 2020 - 20 MHz Digital Storage (NEW)
Iwatsu SS 5702 - 20MHz Dual Channel.
lwatsu SS 5121 - 100MHz Dual Channel
lwatsu SS 5710  60MHz Dual Channel
Kiki COS 6100 - 100MHz, 5 Channel, 12 Trace
Kikusui DSS 6522 - 20MHz Digital Storage
Kikusui DSS 6522 - 100MHz Dual Channel
Meguro  MS0 1270A - 20 MHz Digital Storage (NEW)
Nico'et 3091 - LF D S 0 £1100
Panasonic VP5741A - 100 MHz D.S.O. r],or.- readout  waveform analysis - TV Signal Analysis

P .. £2500
Phillips 3211. 3217 3240, 3243. 3244. 3261.
3262 2c from £125-
Philips 3219 50MHz Yorage
Philips PM 3295A  40C1 H, Cue £1950
Philips PM 3295 - 350MHz Dual Channel £1500
Philips PM 3315 - 60MHz - D.S.O. 0750
Philips 3263 - 100MHz Dual Channel with Microprocessor Controlled Timing £400
Philips 3540 - Logic Scope (25MHz Scope & Logic Analyser) £350
Teldronix 434 - 25MHz - 2 Channel. Analogue Storage £250

Tektronix 468 100MHz - D.S.O.
£4??Tektronix 454 - 150MHz - 2 Channel

Tektronix 2213 t 51.1-I, Dual Channel
Tektronix 2215 -zual trace ....
Tektronix 2236 - ' iz Dual Channel with Counter/Timer.
Tektronix 2335 .1 Ir.9.7, 100MHz (portable)
Tektronix 2445 ' - 1 Channel
Tektronix 2445A 4 Channel._
Tektronix 2225 - dual ch
Tektronix 455 Dual Channel
Tektronix 464/466 I ;i,1,`,1Hz 4n sto,age
Tektronix 465/4658 IOCMI
Tektronix 475475A - 200MHz.450Mtiz Dual Channel
Tektronix 7313, 7603, 7613. 7623, 7633, 100MHz 4 ch..
Tektronix 7704 - 250MHz 4 ch_...
Tektronix 7904 - 500MHz
Tektronix 7934 500MHZ with storage
Telequipment D83 - 50MHz Dual Channel.
Telequipment DM63 - 20MHz - 4 Channel

Other scopes available too

£2250
£750
f 1 75
£425
£375
£475
£475
£425
£750

£750
£425
£450
f9?7
£750

£1250
£165

450
£350

from 1350
from £350
from C475
from £300
from £650
from £650

from £1000
£200
£150

SPECIAL OFFER
HITACHI V212 - 20 MHZ DUAL TRACE
HITACHI V222 - 20 MHZ DUAL TRACE + ALTERNATE MAGNIFY

£180
£200

Advantest 4133A -InOKItz - 20 GHz 06995
Eaton/A iltec h 757 - 10KHz - 22 GHz £2750
Hewlett Packard 3580A - -5Hz-501(Hz £995
Hewlett Packard 37098 - Constellation Analyser with 15709A High Impedance Interface (As New) ....
£5750
Hewlett Packard 182T with 8559A (10MHz- 21GHz) £3750
HP 3582A - 25KHz Analyser. dual channel £2500
Hewlett Packard 35601A - Spectrum Analyser Interface £1000
Hewlett Packard 1417 85528 8555A - (10MHz - 18GHz) £1600
Hewlett Packard 8505A - Network Analyser (500KHz - 1.3GHz) £4000
Hewlett Packard 3562A Dual Channel Dynamic Sig Analyser £7500
Hewlett Packard 859011 15 10KHz-1.5 GHZ £4250
Hewlett Packard 8592A - 50KHz - 22GHz Portable £10,000
Marconi 2370 - '10MHz £995
Marconi 2371 -- 30KHz - 200MHz 11250
Meguro MSA 4901 - t-300 GHz (AS NEW) £1995
Meguro MSA 4912 - 1.1 GHz (AS NEW) £3000
Polrad 641-1 - 10MHz - 18GHz £1500
Rohde & Schwarz - SWOB 5 Polyskop 0.1 - 1300MHz. £2500
Tektronix 2710 9 Khz - 1.8 GHz 04250
Tektronix 7L18 with 7603 mainframe (1.5-60GHz with external mixers) £2000

MISCELLANEOUS
AVO RM215 - LJ2 - AC/DC Breakdown, Leakage a. Ionisation Tester £400
ANRITSU ME 4628 OF/3 Transmission Analyser £3000
Anritsu MG642A Pulse Pattern Generator £1500
California 751TC - AC variable Power Source £1200
Datalab DL 1080 Programmable Transient Recorder £350
Dyanpert TP20 InteNiplace - Tape peel Tester- Immacualte condition £1950
E.I.P. 548A Frequency Counter (26.5 GHz) £2995
EIP 331 - Frequency counter 18GHz £700
Farnell AP70-30 Power Supply (0-70v/30A) Auto Ringing 0750
Farnell SSG -520 Signal Generator (520 MHZ) £400
Farnell TSV 70 Mkll Power Supply (70V -5A or 35V -10A) £200
Flure 5100A Calibrator £3500
Flure 51018  Calibrator with Tape Deck £5000
Flure 51008 - Calibrator C45000

Heiden 1107 - 30V -10A Programmable Power Supply (IEEE)
Hewlett Packard 3437A System voltmeter £350
Hewlett Packard 3456A Digital voltmeter £850
Hewlett Packard 3438A Digital multimeter 0200
Hewlett Packard 3711N371211/37918/37938 Microwave Lirat Analyser £3500
Hewlett Packard 3776A - PCM Terminal Test Set
Hewlett Packard 3325A - 21MHz SynthesiserfFuncbon Gen

er5ot

Hewlett Packard 3488A - HP - 1B Switch control unit
,,,,5 1-,,..,-tns available) £650

Hewlett Packard 334A - Distortion Analyser £300
Hewlett Packard 339A - Distortion Measunng Set £1500
Hewlett Packard 3581A Wave Analyser £750
Hewlett Packard 3455A 61/2 Digit Master (Autocad) £750
Hewlett Packard 3776A  PCM Terminal Test Set £P.0 A.
Hewlett Packard 3779 A/C - Printery Multiplex Analyser from £1000
Hewlett Packard 3779/1/3779C  Primary Mux Analyser from £600
Hewlett Packard 4275A - LCR Meter (Multi -Frequency) £4250
Hewlett Packard 4342A - '0' Meter £995

Hewlett Packard 4954A - Protocol Analyser £2995
Hewlett Packard 4953A - Protocol Analyser £2750
Hewlett Packard 432A - Power Meter (with 478A Sensor) £275
Hewlett Packard 435A or B Power Meter (with 8481A/8484A) from £750
Hewlett Packard 4948A - (TIMS) Transmission impairment WSet £2000
Hewlett Packard 47298 - Camer Noise Test Set £2000
Hewlett Packard 4261A L C.R. Meter (Dgital) £500
Hewlett Packard 42718 - L.C.R. Meter ital) £900
Hewlett Packard 5420A Digital Signal Analyser £350
Hewlett Packard 5335A - 200MHz High Performance Systems Counter £600
Hewlett Packard 5342A - Frequency Counter 18 GHZ £1500
Hewlett Packard 5342A - Microwave Frequency Counter (18GHz) £1500
Hewlett Packard 5314A - (NEW) 100MHZ Universal Counter £290
Hewlett Packard 5183 - Waveform Recorder £2250
Hewlett Packard 5238A Frequency Counter 100MHz £250
Hewlett Packard 5370A - 100MHz Universal Timer/Counter £450
Hewlett Packard 5385A Frequency Counter - 1GHz - (HP1B)

-IPTS CC1 CCI1 004/005 £995
Hewlett Packard 6034 60v -10a System Power Supply £1500
Hewlett Packard 6623A Triple output system power supply £1950
Hewlett Packard 6652A - System P.S.U. 20v -25a £1950
Hewlett Packard 6253A Power Supply 20V -3A Twin £200
Hewlett Packard 6181C D.0 current source 1150
Hewlett Packard 6255A Power Supply 40V - 1.5A Twin £200
Hewlett Packard 62688 Power Supply 40V -5A £220
Hewlett Packard 62718 Power Supply 60V -3A £225
Hewlett Packard 6002A - Autoranging P.S.U. 50V  10A £650
Hewlett Packard 6034A - 0 -60V -10A System P.S.0 £1500
Hewlett Packard 7475A - 6 Pen Plotter £250
Hewlett Packard 7550A - 8 Pen Plotter A3+A4 £450

HEWLETT PACKARD 6261B
Power Supply 20v -50A £450 Discount for Quantities

Hewlett Packard 8403A - Modulator £501:1

Hewlett Packard 86600 - Synthesised Sig Gen 10 KHZ2 6 Ghz . £4500
Hewlett Packard 83498 - Microwave Broadband 'Amplifier (as new! 2 - 20GHz £4250
Hewlett Packard 8165A - 50 MHZ Programmable Signal Source £1650
Hewlett Packard 83508 - Sweep Oscillator Mainframe (various Plug -Ins avadablei extra £2650
Hewlett Packard 8656A - Synthesised Signal Gen (100KHz - 990MHz) ...... ....... £1750
Hewlett Packard 8683A - Microwave Signal Gen (2.3 6.5GHz) £2750
Hewlett Packard 8152A - Optical Average Power Meter C1250
Hewlett Packard 81588 - Optical Attenuator (OPTS 002  011) £1100
Hewlett Packard 83554A - Wave Source Module 26.5 to 40 GHz . ............ 03500
Hewlett Packard 8444A - Tracking Generator £775
Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz £500
Hewlett Packard 8620C Sweep oscitlator mainframe £400
Hewlett Packard 8750A Storage normaliser
Hewlett Packard 868411 5.4GHz to 12.5GHz Sig -Gen

£375
£2750

Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz £500
Hewlett Packard 8620C Sweep oscillator mainframe from 1250
Hewlett Packard 8750A Storage nonnaliser £375
Hewlett Packard 8754A  Network Analyser 1 - 1300MHz £2950
Hewlett Packard 853A with 8559A - (0.01 - 21GHz) £4250
Hewlett Packard 8565A - (0.01 - 22GHz) 03750
Hewlett Packard 8684A 5 4GHz to 12.50Hz Sig -Gen £3500
Hewlett Packard 8903A - Audio Analyser (20Hz - 100KHz)
Hewlett Packard 8958A  Cellular Radio Interface £4000E26

Hewlett Packard 8901A - Modulation Analyser £3400
Hewlett Packard P382A Variable Attenuator £250
Hewlett Packard 117296 - Carder Noise Test Set £2000
Krohn -Hite 2200 Lin/Log Sweep Generator £995
Krohn -Hite 4024A Oscillator £250
Krohn -Hite 6500 Phase Meter £250
Marconi 2432A 500MHz digital freq. meter £200
Marconi - 2019A - 80KHz - 1040MHz - Synthesised Signal Generator £1950
Marconi 2871 Data Comma Analyser £2000
Marconi 6500 Analyser £1750
Marconi 6960 (81 6910 Head - Microwave Power Meter £900
Marconi 2018 - 80KHz - Hz SynthesiSedAM/FM Signal Generator £950
Philips PM 5167 10MHz function gm £400
Phillips 5190 L.F. Synthesiser (G.P.I.B.) £800
Phillips 5390 Programmable FVF Signal Gen (1020 MHZ) £1250
Philips (5518 -TX)  TV Pattern Generator £1500
Prema 4000 - 6 1/2 Digit Muftimeter (NEW) £450
Racal Dana 92420 Programmable PSU 25V -2A £300
Racal Dana 9246S Programmable PSU 25V -10A too
Racal Dana 3100 40-130MHz synthesiBer £750
Racal 1992 - 1.3GHz Frequency Counter £800
Racal Dana 9081 Synth. sig. gen. 520MHz £550
Racal Dana 9084 Synth sig. gee 104MHz
Racal Dana 9303 True RMS,RFevei meter
Racal Dana 9303 RIP Level Meter & Head
Racal Dana 9917 UHF hequency meter 560MHz £175£61465

Racal Dana 9302A FVF millivoltmeter (new version) £375
Racal Dana 9082 Synthesised am/fm sig gen (520MHz) £500
Racal 9085 Low Distortion Oscillator
Racal 9301A - True RMS FVF Millivoltmeter

£POA2300

Racal 9921 - 3GHz Frequency Counter £450
Rohde & Schwarz AMF 2 - TV Demodulator £1250
Rohde & Schwarz LFM 2 60 Mhz Group Delay Sweep Gen £1600
Rohde & Schwarz UPSF 2 - Video Noise Meter £1400
Rohde & Schwarz - Scud Radio Code Test Set £500
Rohde & Schwarz SUP 2 Nose Generator £300
Rohde & Schwarz UPGS - Ps,x-,0.,,c,*.e, £150
Schaffner NSG 203A Line Voltage Vaiation Simulator £1250
Schaffner NSG 222A Interferance Sii,..ielor £850
Schaffner NSG 223 Interference Generator £850
Schlumberger S.I.4040 Statvlock - High accuracy 1 GHz Radio Teal Set £4995
Schlumberger 4923 Radio Code Test Set £1500
Schlumberger 4031 - 1GHz Radio Comets Test Set £7000
Schlumberger 2720 1250 MHz Frequency Counter £500
Stanford Research DS 340 - 15 MHz Syntesized Function (NEW)
and arbitrary waveform generator £1200
Systron Donner 6030  Microwave Frequency Counter (26.5 GHz) £2750
Telequipment CT71 Curve Tracer £250
Tektronix TM5003 a AFG 5101 Arbitrary Function Gen. £1750
Tektronix 1240 Logic Analyser £750
Tektronix 651 HR Monitor POA
Tektronix DAS9100 Series Logic Analyser £500
Tektronix - Plug -ins - many available such as SC504, SW503, SG502,
P0508 F0504, FG503. TG501. TR503  many more
Tektronix 577 Curve Tracer

rc1Plosos

Tektronix AM503 + TM501 a P6302 - Current Probe Amplifier £995
Tektronix PG506 a TG501 a SG503 +118503 - OsciDoecope Calibrator £1995
Tektronix CG5001 - Programmable Oscilloscope Calibrator Generator £3995
Tektronix AA5001 & TM 5006 511/F - Programmable Distortion Analyser C2600
Tektronix 577 - Curve Tracer £1150
Time 9811 Programmable Resistance £600
Time 9814 Voltage Calibrator

50Toellner7720 - Programmable 10 MHz Function Gen (AS NEW ...££7700

Wavetek 1728 Programmable Sig Source (0.0001HZ-13MHZ £P.O.A.
Wavetek 3010 - 1. 1GHz Signal Generator
Wittron 560 Scalar Network Analyser

.10110

Wittron 8620S - Programmable Sweep Generator (3.6 - 6.50MZ) £650

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



Centronics Mini -Lab
data logger/controller

A universal solution to allow your computer to collect data and control
electrical systems. By Dr. Pei An

data logger or a data acquisition system is a device
that enables a computer to read analogue signals
such as temperature, pressure, light intensity, sound
level, etc. in the external world into the 'computer
world'. A computer can also control hardware events

in the external world using its digital outputs. Utilising proper
drivers, things like lights, motors, stepper motors, heaters, etc. can
be controlled. Clearly, if a computer not only reads information but
also exerts control, it could form a powerful closed -loop system
and can be used for virtually any applications.

With increasing use of laptop and palmtop computers, the
traditional 'plug-in' card approach is no longer the universal
solution for computer hardware expansion. One function that is
common to all types of computers is their parallel port
(Centronics port). The mini -lab data logger/controller utilises this
port. It is in the form of an external device and is connected to
the Centronics port via a standard printer cable.

The Mini -lab data logger/controller offers eight analog inputs
with an 8 -bit ND conversion accuracy (this can be converted to
achieve 10 -bit accuracy). The input voltages are uni-polar and
the range is 0-5V The maximum data conversion rate could be
several kilohertz. It also provides one digital input and five digital
outputs. The digital I/O lines can be used for high-speed serial
data transfer applications and the output lines for external
control. The device is powered either by an on -board PP3 9V
batteries or by an external 8-15V power supply and it
consumes 12 mA current. It is housed in a slim size box (60
mm wide 100 mm long and 20 mm high).

For easy wiring, detachable screw connector blocks are
used. Because of its low power consumption and small size, it

COMPUTER

PRINTER CABLE

CONNECTED TO
CENTACNC PORT

EXTERNAL POWER SUPPLY
CONNECTOR

Figure 1: the Mini -lab data logger/controller system

PP3 9V BATTERY

L

WD

is ideal to work with laptop or palmtop computers for portable
data acquisition and close -loop control applications. It can be
used in home automation, in research laboratories and in
industries. For experimenters, they can use this data logger as a
basic equipment for various computer interfacinc experiments.
Figure 1 shows the complete system, together with pin
functions of the connector blocks.

The data logger/controller is built on a single -sided PCB
board. A designer's kit is available from the author (see details
at the end of this article)_

The A -to -D converter
The circuit diagram is given in figure 2. Toe ND converter
(TLC540 or TLC541, IC1) is an 11 -channel serial I/O converter
(for the pin layout see figure 3). The converter requires an
external SYSTEM CLOCK input. Its serial I/O interface requires
three inputs (I/O CLK, -CS and ADD) and one output (DATA
OUT). They are used for selecting a multiplexed analogue
channel, controlling a -to -d conversion and transferring the
converted data. In this application, I/O CLK, -CS and ADD are
connected to three lines of the DATA port of the Centronics
interface (I/O CLK-DBO, -CS-DB2 and ADD-DB1). DATA OUT is
connected to DB3 of the STATUS port. The operation of the
ND converter and the Centronics interface are described later.
The converter provides 11 analogue inputs, however, the data
logger only uses eight inputs (ANO to AN7). Each input is
protected by a voltage limiting zener diode in case of accidental
connection of high voltage or reversed polarity to the input.
Another analogue input (AN10) is used by the data logger itself
to monitor the supply voltage of the battery.

In figure 2 it can be seen that the +5V

BATTERY IS FITTED
INSIDE THE UNIT
FROM UNDERNEATH

III 
1E UI

MUNI
'ALS

R. It

PINCIft CF OUTPUTS

PINOUT OF ANALOGUE
INPUTS

CM- ANALOGUE AM)
DIOrTAL INPUT

power is divided by R16 and R17 and then is
fed into AN10. This is one of the self -
diagnostic features of the data logger. The
eleventh analogue input (AN11) is connected
to an internal voltage reference inside the ND
converter. The conversion result should be a
value of between 125 and 131. Again, this is
for self -diagnostic purposes.

The SYS CLOCK is generated by a COMS
7555 timer (IC3). It is configured as an equal
mark -to -space ratio astable. R14 and C1
determine the oscillation frequency. In the
present case, the frequency is about 1.2 MHz.
The voltage reference required by the converter
is produced by a TLE2425CLP precision
voltage reference, which gives a voltage
reference of 2V5 +/-0.8 percent. Consequently,
the analogue voltage range is 0 to 5V
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Figure 2: the circuit
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Digital I/Os
The eighth analogue input is also used as a one -bit digital
input, if its voltage level satisfies TTL voltage requirements. The
line is buffered by IC2 (a 74HC14) and is connected to DB4 of
the STATUS port. The five digital outputs are connected to five
lines of the DATA port of the Centronics interface (DB3 to DB7)
via buffers, IC2.

a

INPUT AO

INPUT Al

INPUT A2

INPUT A3

INPUT A4

INPUT AS

INPUT A6

INPUT A7

INPUT AB

GND

7

VCC

SYSTEM CLOCK ISYSCIA

VO CLOCK (I/0CLK)

17 ADDRESS INPUT (ADD)

DATA OUT

CS (-CS)

141 REF`

,3 MP -

12! INPUT A10

11 INPUT A9

Control IC

External band -gap
re1erence voltage inputs

Analog inputs

Figure 3: pin -out of the TLC540 and TLC541 8 -bit A/D
converter and TLC1540/TLC1541 10 -bit A/D converters
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The power supply
The data logger is powered either by a PP3 9V battery or by
an external power supply (8-15V DC). An on -board 100mA
+5V regulator (IC4) is used to convert the power supply into
+5V The external power is plugged into the power socket
(SK1). When the external power is used, the on -board battery
is automatically disconnected. An ON/OFF switch (SW1) is
provided to switch on or off the power.

TLC540/541 A/D converter
The TLC540/11C541 ND converter is a linear cmos 8 -bit
successive -approximation A/D converter. It has an on -board
sample -and -hold circuit, a 12 -channel analogue multiplexer
and a serial I/O interface which enables it to perform
simultaneous read and write operations. The TLC540 is able to
sample 75,180 times per second and TLC541, 40,000
samples per second. These converters can be replaced by
TLC1540/TLC1541 converters, which have a 10 -bit conversion
accuracy and are fully compatible to the former. They are able
to sample 32,258 times per second.

The pin -out of the IC has already been shown in figure 3.
Pin 20 (VCC) and Pin 10 (GND) are connected to the positive
and negative rails of the power supply. The range of the power
supply voltage is between 4V75 to 6V5, with a typical power
dissipation of 6 mW. Pins 14 and 13 (REF+ and REF-) are
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I/O
CLOCK

cs

Sampling starts

2 3 4 5 6 7

ACCESS .
CYCLE El

SAMPLE
CYCLE B

Converslon stalls

DON'T ARE

36 I/O clocks

ADDRESS (t
INPUT

MSB
DATA
OUT

DON'T CARE

DB4 DB3 DB2

LSS
Hi -Z STATE

D13 r DBO

PREVIOUS CONVERSION DATA A

1 2 3 4 . 5 6 7 8

ACCESS SAMPLE
CYCLE C CYCLE C

Figure 4: the operation sequence of the TLC540/541 serial A/D converter

MSB LSB

DON'T CARE

420000 430
CONVERSION DATA B

Hi -2 STATE

connected to an external band -gap voltage reference. REF -
and ground (Pin 10) are normally wired together.

Amongst the 12 analogue multiplexers, the first 11 inputs
could be accessed at Pins 1 to 9, 11 and 12, corresponding to
analogue inputs from 0 to 11. The other input is connected
internally to a 'self test' voltage reference. To select a particular
analogue input, a 4 -bit address should be written into the IC
via the serial interface.

The serial interface consists of five TTL-compatible 3 -state
I/O lines, namely, the System Clock input (SYS CK, Pin 19), the
I/O Clock input (I/O CK, Pin 18), Chip Select input (-CS, Pin
15), Address Input (ADD IN, Pin 17) and Data Output (DATA
OUT, Pin 14). The SYS CK is the clock for data conversion
operation. A maximum 4 -MHz system clock could be applied
for TLC540 and 2.1 MHz for TLC541, giving 75,180 and
40.000 samples per second respectively. For
TLC1540/TLC1541 the maximum system clock is 2.1 MHz,
giving 32,258 samples per second. The I/O CLK is for
synchronising I/O operations. ADD IN is the serial address
input for selecting the analogue multiplexers. DATA OUT is the
serial data output. -CS is the chip enable. It must be at logic
low to enable the IC. When -CS is high, the DATA OUT pin is
three -state, The ADD IN and
I/O CLK are all disabled. This
allows several such devices to
be used in a shared bus.

The SYSTEM and I/O CLK
are used independently and do
not require special speed or
phase relationships between
them. This simplifies the
interfacing requirements. Once
a clock within the specified
frequency range is applied to
the SYSTEM CLK, the control
hardware and software need
only to be concerned with
addressing the desired
analogue channel, reading the
conversion result and starting
the conversion by using the
I/O CLK. The writing and
reading sequences of the IC
are explained as follows (see
figure 4).

1. -CS goes low to start read/write cycle. To minimise
errors caused by noise at the -CS input, the internal circuitry
waits for two rising edges and then a falling edge of the
SYSTEM CLK after the high -to -low transition is detected on
the CS pin, before it is accepted. The MSB of the previous
conversion result (DB7) automatically appears on the DATA
OUT pin.

2. A new multiplexer address (ADO, AD1, AD2 and AD3)
is shifted into the is on the first four rising edges of the I/O
CLK. The MSB of the address (AD3) is shifted in first. The
negative edges of the I/O CLK shift out DB6, DB5, DB4 and
DB3 of the previous conversion result. The on -chip sample -
and -hold begins sampling the newly addressed analog input
after the fourth falling edge of the I/O CLK.
3. Three clock cycles are further applied to the I/O CLK,
DB2. DB1 and DBO of the previous conversion result are
shifted out on each negative edge of the I/O CLK.

4. The final (8th) clock cycle is applied to the I/O CLK.
The falling edge of the clock completes the sample process
and initiates the hold function. Data conversion is then carried

13 12 11 10 9 8 7 6 5 4 3 2 1

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

(a) Pin -out of the Centronic connector on PC
computers -Viewed from the back of the pc
Connector type: 25 pin female D -type

18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

losoissiolosuissiesee )
36 35 34 33 32 31 30 29 28 27, 26 25 24 23 22 20 13

(b) Pin -out of the Centronic connector on punters
-Vewed from the back of the printer
Connector type: 36 pin female Centronic-type

Pin functions of the Centronic port connectors

Connectors on

printers
Direction Name Explanation

computer

1 1 C to P STROBE Strobe data

2 2 C to P DBO Data Otto

3 3 CIOP D81 Data bit 1

4 C to P DB2 Data bit 2

5 5 C to P DB3 Data tat 3

6 8 C to P DB4 Data bit 4

7 7 C to P DB5 Data bit 5

8 8 C to P DB6 Oats bit 6

9 9 C to P DB7 Data Pt 7

10 10 P to C ACK Indicating data received

11 11 P to C BUSY Indcarting printer busy

12 12 PloC PE Indicating paper empty

13 13 P to C SLCT indcating comer on Ins

14 14 C to P LF/Cla Auto lineteed atter carnage return

15 32 P to C ERROR Indicating pelmet error

16 31 C to P INITIAUZE Intalqs printer
17 36 C to P SUN Selecedeselect printer

18-25 19-30

and 33 GND Tweated-pair return Ground

18.34 Unused

16 Logic GND Log ercenri
17 Chasis GND Chassis ground

= Compu er 'P . Printer

Figure 5: the pin -out of the Centronics port connectors on computers and printers
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out during the next 36 SYSTEM CLK cycles. After this I/O
CLK, either -CS must go high or the I/O CLK remains low for
at least 36 SYSTEM CLK cycles to allow for the data
conversion. -CS can be kept low during periods of multiple
conversion. However special care must be exercised to
prevent noise from getting into the I/O CLK, which otherwise
will cause the device and the external interface eircuit to loss
synchronisation. If -CS is taken high, it must remain high until
the end of the conversion. A valid falling edge of -CS will cause
the device to reset and to abort the conversion in progress.

The Centronics interface
The Centronic interface, which is also referred to as the printer
port or the parallel port, is an industrial standard interface
designed originally for interfacing with printers. A PC, no matter
whether it is a desktop or a laptop, has at least one such
interface installed. Three more printer ports may be added to
the PC using external cards (for desktop computer only). These
ports are given the logical names LPT1 to LPT4.

The connector on the computer side and on the printer side
are different (see figure 5). The one on the computer is a 25 pin
D -type female connector (see figure 5a) and the latter is a 36 -
pin female Centronics -type connector (figure 5b). To connect
the computer and the printer together. a cable, known as the
printer lead, is used. Although the two connectors are different,
their functions are the same. The pin -out of the connectors
and the functions are summarised in figure 5.

Table 3: Base Addresses for LPT1 and LPT2 printer port

LPT1. with mono card

LPT1, with I/O card

LPT2, I/O card

Base Address
956D, (3BCH)

888D, (378H)

6320. (278H)

The I/O lines in the Centronics port are organised into three
groups. They are named the DATA, CONTROL and STATUS
group. The functions of these group are discussed as follows:

DATA GROUP:
This sends data from the PC to the printer. It has eight latched
lines (DBO through to DB7) and is controlled by an I/O port of
the microprocessor inside the PC.
CONTROL GROUP:
This controls the operation of the printer. It contains four
latched lines (-STROBE, -LF/CR, -SLIN and -INITIALIZE) which
are directed from the PC to the printer. The group is controlled
by an output port of the CPU. Note that -STROBE. -LF/CR
AND -SLIN lines are inverted and -INITIALIZE is not.

STATUS GROUP:
This group is used by the PC to obtain current status of the
printer. It contains five lines (-ERROR, SLOT, PE, -ACK and
BUSY), which are directed from the printer to the computer. It
is controlled by an input port of the CPU. BUSY line is inverted
and the other four lines are not inverted.

As mentioned above, the three groups are controlled by three
I/O ports of the microprocessor inside the PC. The
corresponding ports are also named the DATA, CONTROL and
STATUS port. Their bit functions are given in Table 1.

I/O addresses of ports
The CPU addresses of the DATA, CONTROL and STATUS
ports can be calculated using the expressions in Table 2.

It can be seen that the printer address is the same as the
address of the data port. The base addresses for LPT1 and
LPT2 are listed in table 3. The address values are in decimal
and values in brackets are in hex.

Table 1: Bit functions of the input/output ports of the Centronics port

Bit
Data port
bit 0-7

Control port
bit 0

bit 1

bit 2

bit 3

bit 4

bit 5-7

Status port
bit 0-2

bit 3

bit 4

bit 5

bit 6

bit 7

Centronics port

DBO - DB7

-STROBE

-LF/CR

-INITIALIZE

-SLIN

UNUSED

-ERROR

SLOT

PE

-ACK

BUSY

Functions name

data from bit 0 to bit 7

LOW=normal; HIGH=output of data

LOW=normal; HIGH=auto line feed after carriage return

LOW=initialize printer; HIGH=normal

LOW=deselect printer; HIGH=Select printer

LOW=printer interrupt disabled; HIGH=enabled

Unused

Unused

LOW=printer error; HIGH=no error

LOW=printer not on-line; HIGH=printer on-line

LOW=printer has paper; HIGH=out of paper
LOW=printer acknowledges data sent; HIGH=normal

LOW=printer busy;

Table 2: I/O Addresses of the DATA, CONTROL and STATUS port

CPU I/O address

LPT1 to LPT4

DATA PORT

(PC to PRN)

Base address

CONTROL PORT

(PC to PRN)
Base address+2

STATUS PORT

(PRN to PC)

Base address+1
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It can be seen that the base address for LPT1 varies. This
depends on the hardware configuration of the PC. The parallel
port that comes with the monochrome display adaptor card
has a base address of 956 decimal and that comes with an I/O
expansion board has an address of 888 decimal.

Knowing the base address of the printer port of a PC, the
addresses of the CONTROL and STATUS port can be
calculated (see table 2). There are two ways to obtain this
address. One is to check the user's manuals of your computer
or to watch the screen carefully after the computer is powered
on or reset. A table showing all the hardware specifications will
appear on the screen. The other way is a convenient one.
When the computer is powered on or reset, the BIOS (Basic
Input Output System) checks all the possible printer addresses.
If it finds an installed Centronics port. it writes the addresses of
the ports to a special memory location. For LPT1, this address
(a 2 -byte word) is stored at 0000:0408 and 000:0409 (in hex).
By peeking this memory location, the base address can be
obtained. The memory locations for LPT1 to LPT4 are listed in
below.

LPT Memory address

LPT1 0000:0408 - 0000:0409

LPT2 0000:040A - 0000:040B

LPT3 0000:040C - 0000:040D

LPT4 0000:040E - 0000:040E

This is another useful one -byte memory location, 000:4011.
It stores the total number of installed Centronics interfaces. It is
noted that this information is contained in DB6 and DB7.

DB7 DB6 Number of Centronics ports installed
0 0 0

0 1 1

1 0 2

1 1 3

The following procedure (in Turbo Pascal 6) detects the
number of centronic interfaces installed and assign the number
to a variable Number_of_LPT. Then it reads the address from
the memory location holding the base address of LPT1 and
assign the value to a variable: P_address.

Procedure Input_printer_address;
(Find the printer address of LPrl and print out
the result)
var

P_addressl, Number_of_LPT:integer:
begin

Number_of_LPT:=memM000:$04111; {read
byte from a specified memory location)

P_address1:=memw[$0000:$0408];(read a
word from a specified memory location)

writeln('Total number of installed
Centronics interface: ',

Number_of_LPT:2);
writeln('LPT1 address -',P_address1:3,'-

was detected on your PC');
end;

Software control of ports
There are three methods to control the Centronics port.

1): Using printer operation procedures
This method uses instructions which control printer operation.
For example, in BASIC, this instruction is "PRINT". In Turbo

Pascal, it is "WRITELN(LST)". When executing such
instructions, the DATA, CONTROL and STATUS groups operate
together and can not he used individually. This method is only
useful for printer operations. For general purpose I/O interfacing
applications, it is not recommended because of the lack of
flexibility.

2): Using BIOS interrupt
Another method uses BIOS interrupt INT 17h. It is also used for
printer operations. Some of the lines in DATA, CONTROL and
STATUS groups are used together.

3): Using direct I/O access
This method controls the DATA. CONTROL and STATUS ports
separately using direct I/O access instructions. In this case, the
Centronics port is treated as three separate I/O ports (forget the
pin functions!): two of which are output ports and one of which
is an input port. Let us take an example of controlling LPT1.
Assuming that the addresses of the DATA, CONTROL and
STATUS ports are 888D, 890D and 889D, respectively, to send
data to the DATA and the CONTROL ports, the following
procedures are used:

In BASIC
In Turbo Pascal

OUT 888, x and OUT 890, x
PORT[888]:=x and PORT[890]:=x

in which x is the output value in decimal. To read data from the
STATUS port, the following procedures are used.

In BASIC. Y=INP[889]
In Turbo Pascal Y:=PORT[889]

in which Y is the decimal value of the input data.
Referring to figure 3, it should be noted that when writing

data to the CONTROL port, the 4 output lines corresponds to
bits 0 to 3 of port 890D and DBO, DB1 and DB3 are inverted.
When reading data from the STATUS port. the 5 input lines
correspond to bits 3 to 7 of the port 889D and DB7 is inverted.
As a result, bit modification has to be performed for the data to
be sent to the CONTROL port and the data received from the
STATUS port. The following two examples show how to do this.

Example 1
In an application, all the lines in the CONTROL port are required
to output '1' at the same time. When using a Turbo Pascal
command PORT[890]:=x, what is the value x.

Solution
a DB0=0, DB1=0, DB2=1. DB3=0. xis equal to 4. you may see

that DBO, DB1, DB3 are all 0, However, after being inverted the
output values from the Centronics connector are all 1.

Example 2
In an application, a four -bit data from DBO to DB3 are
connected to BIT 3 through to BIT 6 of the STATUS port. When
using a Turbo Pascal command Y:=PORT[889], how to obtain
the value of the 4 -bit data.

Solution
Step 1 executing `Y1:=PORT[889]' inputs the 4 -bit data. The
binary format from MSB to LSB of Y1 is X3210)000. 'Xs' are
the bit values which are not useful. '3 2 1 0' are the bit values
of DBO to DB3 of the input 4 -bit data. The following procedure
is to convert X3210XXXB to 00003210B.
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Step 2 executing `Y2:=Y1 AND 120' (Bitwise logic AND
operation for Y1 and 120D=01111000B) converts Y1
(X3210)0C<B) into Y2 (03210000B).

Step 3 executing 'Y3:=Y2 SHR 3' (bitwise shift right 3 bits)
converts Y2 (03210000B) into Y3 (0003210). Hence Y3 is
equal to 00003210B which has the same value as the input
data.

Construction
The data logger is constructed on a single -sided PCB board. The
component layout is given in figure 6. Some surface mount

resistors are used and they should be soldered on the track side
of the PCB board. The ics 1 to 3 are static sensitive devices and
is sockets should be used. The wiring between the PCB board
and the Centronics connector is given in figure 6. J2 and J3 have
two parts, the pcb mounting pin header and screw block. The
former is soldered onto the pcb board and the latter is inserted
into the pin header after the data logger is assembled. There is
no adjustment needed, once it is properly assembled, it should
work straight away.

The assembled pcb board is housed in a slim size plastic box.
The cutting details of the box is given in figure 7. The photo
shows the assembled data logger.

Figure 6: the component layout and connection details of the A/D converter
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Figure 7: cutting details of the case for reference. All units in mm.

D -D view

21.5mm

11

a

Pillars are glued
on to the base of

the case

DIG OUTPUTS

2

t

A-A view

3.5

Battery compartment

.10

a

20

43
70

17

3mm diameter

C -C

2.5 44-

7 14

L 1
4
-f- -1-

2.5 1 11 ,

62

8-B

104 8

8-B view

103

47

6.5

13

C -C view

ELECTRONICS TODAY INTERNATIONAL
56



Applications

Analogue inputs
The data logger has been designed with a view to doing
various tasks. The eight analogue inputs, needless to say, are
used for measuring analogue voltage signals. The signals can
be from various sensors for measuring temperature, pressure,
ph, light intensity, sound intensity, magnetic intensity, fluid flow,
position, speed, rotational speed, acceleration, bio-electro
signals such as ECG (electrocardiograph), seismic-electro
signals ... to give some examples.

Digital I/Os
The eighth analogue input is also a TTL input, if the input signal
satisfies the TTL voltage level requirement. There are also five
TTL outputs. These digital input and outputs exhibit a high
data transfer rate, and can be used for various applications.
Some applications are:
Voltage -to -frequency converters: V/F converters can be
connected to the digital input. The frequency of the signal
produced by the converter is measured by the computer and
from this the input voltage can be calculated. One feature of
such a system is that only one digital line is required.

Light -to -frequency converter: The converter converters light
intensity incident on the light sensitive area of the component into
frequency. and is a good solution for light intensity measurement.
It can connected to the data logger via one digital line.

Serial I/O temperature sensors: Such sensors convert
temperature into frequency.
Serial I/O D/A and ND converters: Using serial D/A converters
allows the Mini -lab data logger/controller to output analogue
signals as well.
I2C and RS232: One input and one output line can form an
I2C bus. This opens the possibility of utilising all the I2C family
components such as DTMF generators, real time clocks,
eeproms, I/O expansion ics, etc.
Other serial communication systems: Encoder/decoder
communication system can be achieved. Serial radio, infra -red,
fibre optic and ultrasonic links can be implemented.

Digital outputs
The digital outputs find a wide range of
applications for external hardware
control. By using serial loading driver
chips, the five outputs can be expanded
up to 16 outputs. They can be used to
control light emitting and laser diodes,
various light bulbs, AC, DC and stepper
motors, heaters, speakers, for example.

Application examples
Figure 8 shows how it is used for
controlling temperature of a room.
Temperature signals from sensors 1 to
3 are fed into the analogue inputs of
the data logger. One output controls
the on/off of electric heaters. A
computer program is required for such
an application. A temperature sensor
circuit is given in figure 12a using a
LM35 temperature sensor. It requires a
power supply from 4 V to 20 V and

Figure 8: a temperature control system using the Mini -lab
data logger
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Figure 9: a water level control system using the Mini -lab data
logger
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gives 0 mV when the temperature is zero degree C. For every
degree increased, the output voltage increases by 10 mV.
Because the data logger has 8 -bit conversion accuracy, the
smallest detectable voltage step is the reference voltage 2V5
divided by 256, giving 9mV77. Therefore, the smallest
detectable temperature is about 1 degree C. The digital output
from the data logger can not provide enough power to drive
any loads. Proper drivers should be used. Figure 11 a shows
how relays are used to control high voltage and high power
devices such as heaters. High power transistor, triacs or solid
state relays can be used as well. If the data logger is to be
used for controlling mains operating devices, it must be
electrically isolated from the high voltage side. Opto-isolators or
solid state relays can be used for this purpose.

Figure 9 illustrates an example of controlling the water level
in a tank. Several water contact probes are installed inside the
tank. The signals from the probes are fed into the analogue
inputs of the data logger and one of the outputs is used for

FROM
DATA

LOGGER

0'

Figure 11 a: driving a relay and a stepper motor

Figure 11 b: driving a relay and a stepper motor

V. ,AV40,0

MP 9V

OND

0
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V c r emabppr

No coma V - OV
Co,1.d V a OV MOI V 3V

Figure 12: temperature sensor and water level detection
circuits

controlling a water feed pump. Again, a computer program is
need for this application. The circuit for the water level probe is
given in figure 12b. A relay circuit shown in figure 11 a can be
used for controlling the pump.

Figure 10 shows how the data logger can be used for
robotics applications. Signals from various sensors (S) are fed
into the data logger. Three digital outputs are used to control a
linear motion stepper motor and another output controls a relay.
Figure 11 b shows a stepper motor driver using an UCN5804 IC.

Technical support
The complete kits including all the components, casing and
software in TP6 source code and EXE file are available from
the author at a price of £46 plus £3 P&P (£5 outside the UK).
The software on disk alone is £12.50 inclusive of P&P. Please
direct your enquiry to Dr. Pei An, 11 (Plot 118) Sandpiper Drive,
Stockport, Manchester, SK3 8UL. U.K. Tel/Fax: +44-(0)161-
477-9583, E-mail: PAN@FS1.ENG.MAN.AC.UK.

ETI will publish the software listing (about 750 lines) in the next
issue if there is demand for a printed source.

Resistors
R1 -R8

R9 -R14

R15
R16
R17

Capacitors
C1

C2,C3
C4

2.2k surface mount
1k 0.25W 1% metal film
2k 0.25W 1% metal film
5k1 0.25W 1% metal film
1k surface mount

15pF ceramic disc
100nF ceramic disc
10uF capacitor

Semiconductors
IC1 TLC541 8 -bit, 12 channel serial

A/D converter
IC2 74HC14 Schmitt trigger
IC3 7555 timer
IC4 TLE2425 2.5V voltage reference
IC5 78L05 +5V 100mA voltage

regulator
D1 -D8 5.1V zener diode
D9 1N4148

LED 3 mm low current LED

Miscellaneous
J1 Centronic female 36 -pin

connector
J2 Two 8 -way PCB connectors with

screw terminals
J3 6 -way PCB connectors with screw

terminals
SW1 PCB mounting SPDT switch
SK1 2.5mm PCB mounting power

connector
BAT 9V PP3 battery
PCB
Case Slim size ABS case
No.4 6.4 mm
self tapping screw 2 off
2BA screws 6 off
2BA pillar 3 off
2BA plastic washer 3 off
wires (Not included in kit.)
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New Lamps for Old
Terry Balbirnie shows how to change a nickel cadmium torch into a lead acid

rechargeable torch and improve battery life.

his article describes how to convert a hand lamp
that normally uses throw -away batteries to work
with rechargeable ones. Since the price of
replacement batteries (about 26) may actually be
more than the cost of the lamp itself, this

conversion will soon pay for itself in terms of savings. It will
also ensure that the lamp operates at peak brightness.

The lamp should be one that uses four "D" size cells in a
square side -by -side arrangement - that is, not stacked. The
work involves fitting replacement batteries and constructing a
separate mains -operated charging unit. The lamp will be fitted
with a fuse and a socket on the side, and the bulb will also be
replaced with one of a different voltage rating.

This is a Mains project and is not advised
for constructors without mains experience.

Lack of energy
Commercial rechargeable lamps are generally powered by
nickel -cadmium batteries. However, although popular, these are
not well suited to the purpose. They perform best when
substantially discharged before recharging, but this does not
suit hand -lamp use. Operating it in the normal way, for relatively
short periods of time, only partially discharges the batteries, and
they will tend to develop a memory effect and fail to accept a
full charge. Ni-cad cells also self -discharge rather rapidly, which
means that if the lamp is left unused for only a month or two. it
would lose a large proportion of its energy.

Heavy-duty industrial hand lamps sometimes use sealed
lead acid batteries. This project is based on that principle. This
type of battery keeps its charge for longer than ni-cads. It
accepts a slow continuous charge better, if required, and does
not suffer from memory effect. Some care must be taken to
avoid discharging these cells too deeply but, if this precaution
is observed, they will provide years of reliable service.

The capacity of the specified lead acid cells is 2.5Ah,
compared with the original throw -away alkaline ones quoted at
12.5Ah. This would make the capacity of the rechargeable
battery 5 times lower. This is not actually the case, since the
capacity of an alkaline cell is stated for discharge from a
nominal 1.5V to only 0.9V. Thus, the four cells would provide
only 3.6V at the end point and would therefore give a very poor
light. In practice, they would have been discarded long before.
It is probably true to say that the lead acid cells will operate the
lamp for about one-third the period of the alkaline ones. The
converted lamp will operate the specified bulb at full power for
about 3 hours, which will be sufficient for most purposes.

I'm on charge
Lead acid batteries must be charged from a carefully controlled
supply. Haphazard treatment will result in permanent damage.
In practice, charging is usually carried out from a constant
voltage source. The nominal terminal voltage of a single cell is
2 volts, although it varies slightly with the state of charge. A
supply voltage of 2V3 to 2V4 per cell may be used for
continuous connection (sometimes called trickle, standby or
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float charging). To charge the cell more quickly after a
substantial discharge (cyclic charging), the supply voltage may
be raised to between 2V4 and 2V55. In this circuit, either cyclic
or trickle charging may be selected by means of a switch on
the unit.

The difference between the supply and battery voltage is
available to drive current through the cells and charge them.
Even a small voltage difference will result in a relatively large
current, due to the very small internal resistance of this type of
battery. A lead acid cell may be regarded as discharged when
its terminal voltage falls below 1V95. When it is connected to
the charger, there will be an excess voltage of about OV4
(trickle mode) or OV5 (cyclic mode) and the current will be
relatively high. To prevent damage to the cell, or to
components in the charging circuit, it will be necessary to limit
this current to a safe value. As the cell charges, its terminal
voltage will rise and the excess voltage fall to the point where
only a small current flows. In the case of trickle charging, this
will be less than 5mA and will simply make up for losses and
maintain the charge. If the higher (cyclic) voltage is used, the
end -point current will be greater (in the prototype unit it was
7mA). For this reason, the battery should not be connected
continuously in cyclic mode, since maintaining a current greater
than 5mA could reduce its life.

How it works
The circuit diagram of the charger unit is shown in figure 1.
Transformer T1 reduces the 230V mains supply to a nominal
9V ac at each secondary winding. These are wired in series
with the common connection (centre tap) forming the OV line
(negative output). The supply is full -wave rectified using the
conventional arrangement of diodes, D1 and D2, smoothed by
capacitor C1. The result is then regulated to the voltages
appropriate to trickle or cyclic charging by IC1 and its
associated components.

Regulator 101 accepts the basic input at pin 1 and provides
an output at pin 5. Capacitors C2 and C3 are necessary for
the stability of the ic. The output current flows through resistor
R1, developing a small voltage across it. This is sensed by the
limiting input pin 2 and, when it rises marginally above OV45,
the current is automatically reduced by on -chip circuitry to
maintain this value. This is the current -limiting aspect
mentioned earlier. With R1 as specified, and taking into
account stray resistance in the circuit, the maximum output
current will be 800mA approximately.

The voltage appearing at the charger output is related to
the resistance between 101 pins 2 and 4 on one hand and
that between pin 4 and ground (fixed at 820 ohms) on the
other. With switch SW1 open, the resistance between pins 2

and 4 is simply that of preset potentiometer (connected as a
variable resistor) RV1 in series with fixed resistor R3. With
switch SW1 closed, pole A connects a further preset, RV2, in
parallel with RV1 and this has the effect of lowering the overall
value. The output voltage is then reduced. The presets will be
accurately adjusted to provide the voltages appropriate to
cyclic and trickle charging at the end of construction.

The other pole of SW1 (pole B) operates the flashing red
light -emitting diode, LED1, when set to cyclic and the green
one, LED2, when in trickle mode. Note that the specified LEDs
do not need a series resistor. If these LEDs are not available,
standard ones could be used instead, but a 220 ohm series
resistor would be needed. Fuse FS1 provides protection to the
primary (mains) section of the circuit. Due to the electronic
current limiting, there is no need for a fuse in the output circuit,
although there will be one in the lamp itself.

Construction
Do not use a plastic case for this circuit - a metal enclosure is
essential to act as a heat sink for 101. Note als- that the case
must be earthed and the correct fuse used as described.

The PCB component layout is shown in figure 2. Transformer Ti is
heavy and needs the support of four fixings. These will also
support the PCB inside thr, 1 'loner land
the underside of the boaro uruviae fail ,,,iirrorage for the
pins, plus additional support.

Solder the transformer, fuseholdel ;dial blocks for
(TB1) and output (TB2) leads in position. Then do the other
components, except 101, checking the orientation of D1, D2, C
and the polarity of the LEDs - the slightly shorter lead is the
negative one. R1, specified at OR56, is shown as a single unit in
figure 1, but will probably be two1 ohm resistors in parallel,
providing OR5, because it can be difficult to get a single low-

power resistor of less than 1 ohm. Both are labelled "Al" in figure
2. If used, a single OR56 resistor would occupy either "R1"
position in figure 2. A suitable power rating would be 0.5W or
0.6W.

Note that IC1 is available in two forms, a 4 -lead TO3 case
and a "Pentawatt" package. Only the Pentawatt type is
suitable here. Spread its pins slightly so that they correspond
with the holes in the PCB and solder the is with the metal
backing facing the edge of the PCB. Adjust RV1 and RV2
sliding contacts to approximately mid -track position. Solder
10 -cm pieces of light -duty stranded connecting wire to the
pads labelled "SW1a trickle" and "SW1a common", and other
pieces to the pads labelled "SW1b trickle", "SW1b cyclic".
and "SW1b common" Use different colours of wire to help
avoid incorrect connections to the switch.

N

F1
230V 9V

OV

E)

T1

D1

1N4001

a

D2
1N4001

9V

R1 (see text)
OR56

ICI
L200

RED
SW1a(trickle) LED1

2

Ems C2
220n

C1

4700u

3 4
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100n
R3

R2
820R

470R
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220R
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Figure 1: The circuit of the charger
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Figure 2: The component layout

Tl.le specified case has a separate internal chassis. Drill
I -.-;s in this to correspond with those in the PCB and mount it
temporarily on 12 -mm plastic stand-off insulators. Drill a hole
in the chassis close to TB1 position and attach a solder tag,
to earth it later. Drill holes in the front of the enclosure for the
charge selector switch, SW1, and for the LED clips. and in the
rear panel for the mains input and output leads. Make the
mains one large enough for a strain relief bush, and the output
one sufficient for a rubber grommet. Drill a small hole nearby,
scrape the paint away on the inside and attach a solder tag.

Place the chassis on the base of the box, so that 101 is
pressed against the front face. Bend its end leads as
necessary to achieve this. Mark the outline of the tab and the
position of the hole in it. At the same time, mark new
positions of the chassis fixing -holes on the underside, since
the chassis will now be in a different position to the one
originally intended. Remove the chassis again and drill these
holes. Scrape away the paint over the entire area of the 101
tab to allow the free flow of heat to the case when it is fixed in
position, as this is where all the heat sinking is. Mount the
switch and LED clips.

Refer to figure 3 and make the switch connections carefully
as shown. The specified switch has a red dot on the rocker for
"on". Use this to indicate the cyclic position. Make up the input
lead using a piece of 3A -rated 3 -core mains wire. Secure it
through the strain relief bush and, leaving some slack, attach it
to terminal block, TB1, taking care to note which terminal is
which. In the case of the earth wire, a second short wire of
similar type should be included and this will be soldered to the
solder tag on the chassis. Fit a plug on the other end of the
mains lead. For a UK type, use a 2A or 3A fuse.

Place a 1A ceramic fuse in FS1 fuseholder and fit the
insulating cover. The use of such a cover is essential for
safety reasons. Note that this fuse MUST be rated for
mains use and should NOT be of the glass type.
Attach the PCB to the chassis, checking very carefully
that all connections on the underside - especially the
mains ones - are AT LEAST 5mm clear of the metal. Do
not proceed until any corrections have been made and, if
necessary, an insulating sheet has been placed between
the PCB and the metalwork. Solder the free earth wire,
together with a second piece of similar wire, to the
solder tag on the chassis. Solder this further wire to the
solder tag on the rear section of the case. Make certain
that all earth connections are secure. This procedure
ensures that the mains earth is reliably connected to
both the chassis and to the external section of the case.

Attach the chassis inside the case and secure 101 using a
small nut and bolt through the hole drilled for the purpose. At
the same time, manoeuvre the LEDs into their clips. Take care
that their leads are not left touching one another and causing a
short-circuit. Spread them as necessary using a small
screwdriver. Check that the fuseholder will be several
millimetres clear of the top section of the case when this
is fitted.

Make up the output lead using a piece of twin wire such as
loudspeaker type, kept as short as practicable (say, 50 cm) to
avoid voltage drop. Fix a rubber grommet in the hole in the
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case, pass the wire through it and tie a
knot on the inside to provide strain relief.
Attach the wires to terminal block TB2 so
that there is some slack left on the inside.
Attach the power plug to the other end of
the wire taking care to observe the
polarity - the pin (inner) connection should
be the positive one. This will match the
polarity of the socket on the lamp.

The lamp itself
The following instructions are given as a
general guide and cannot cover all details
of every available lamp: constructors
should be prepared to make small .

modifications as necessary to enable their
own lamp to operate correctly.

F1

1A CERAMIC
FUSE

MAINS
INPUT
LEAD

Warning: These lead acid cells are
capable of delivering over 100A when
short-circuited. This enormous
current could cause insulation on
wire to melt, burns to the skin and possible fire. Care
must be taken at all times to prevent a short circuit. As a
precaution, a fuse must be included as shown.

SOLDER TAG
ON CHASSIS

SW1 b (trickle)

CHARGER
OUTPUT

SOLDER TAG
ON CASE

. Figure 3: The external wiring

SW1b (cyclic)

PIN

CONNECTION

SW1

SLEEVE
CONNECTION

POWER
PLUG

The existing "D" size alkaline cells are replaced by the cylindrical
Cyclon lead acid ones which have practically the same diameter.
These have both terminals on the top rather than one on the
top and one on the bottom as with the "D" type. The lamp is
powered using only two of these cells. Since the nominal voltage
of a lead acid cell is 2V. the pair will provide a 4V supply instead
of the nominal 6V given by the alkaline variety. The original bulb
will probably have a rating of 4V8. This will allow for the voltage
drop which occurs across the internal resistance of the alkaline
batteries. The existing bulb must therefore be replaced by a 4V
one, or it will be too dim. Use a quartz halogen lamp if this is
available; otherwise use a Krypton type.

In the original arrangement, springy metal bridges at the
bottom of the battery compartment connect the cells in series.
Metal fingers at the top make contact with the batteries and bulb
to make a circuit via the on -off switch. Begin by removing the
metal bridges so that no metal parts exist at the bottom of the
compartment. The cells may then be mounted upside down with
the connecting wires soldered to the terminals. The fuseholder
and a power -type input socket are attached on the side in the
space occupied by one of the original cells. The position of these
components must be chosen with care so that they will not
interfere with any internal components or plastic strengthening
ribs.

Identify the positive terminal of each cell - this is marked on
the top. Begin by securing the two cells together using PVC
tape so that they make a single rigid unit. Refer to figure 4. Using
a short piece of stranded insulated wire, connect the positive
terminal of one cell to the negative of the other so that they
appear in series. Solder a wire between the fuseholder output
(side) tag and either of the original battery connecting fingers.
Solder a further wire from here to the centre (pin) connection of
the charger input socket. Solder a piece of wire between the free
negative terminal of the battery pack and other battery finger.
Connect a wire from here to the negative (sleeve) tag of the
charger socket. Finally, with the fuseholder empty, connect a
wire between the free positive terminal of the battery pack and
the fuseholder bottom tag.

Beam me up
It is essential to provide some ventilation for the cells. Drill
one or two small holes near their position so that discharge
gases can pass out (this could possibly happen under fault
conditions). Insert the battery pack into position. Pack some
thick foam plastic into the free space to hold it in place, but
take care that this does not interfere with any of the
connections at the fuseholder or charger socket. Make a
thick cardboard insulator and place it on the metal bases of
the cells so that the springy fingers, while making contact
with the bulb and switch, are not short-circuited by the cases
of the cells. Make any cut-outs as necessary so that the
bulb -holding section fits correctly in place. Remove the bulb
and replace it with the 4V one. Insert a 2A fuse in the
fuseholder. Attach the reflector of the lamp and test for
correct operation.

Setting up
The presets in the charger unit must now be adjusted to
provide the correct operating voltages. For this, an accurate
voltmeter (probably a digital one) will be needed, as it is
necessary to adjust the voltages to within OV1.

FINGERS TO CONNECT ORIGINAL CELLS

PIN
CONNECTION

BATTERIES TAPED TOGETHER

SLEEVE
CONNECTION

POWER
SOCKET

Figure 4: The internal wiring
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Warning: Due to the danger of electric shock, exercise
caution when operating the circuit with the top section
of the case removed. Keep any screwdriver, etc. clear of
terminal block, TB1.

Adjustments are made without connecting the lamp to the
charger. To set the output voltages, simply hold the voltmeter
test probes on to the screw heads of terminal block TB2.
Under no circumstances hold them on the mains connections
at TB1 by mistake.

Set the selector switch to cyclic and switch on. Check that
the flashing red LED operates. If the green LED comes on
instead, reverse the outer connections to SW1 pole B. With the
aid of an assistant, adjust RV1 until the voltage lies between
4V8 and 5V1 (that is, between 2V4 and 2V55 per cell). Now
set the selector switch to trickle and adjust RV2 until between
4V6 and 4V8 (2V3 to 2V4 per cell) is indicated, If the trickle and
cyclic switch positions are reversed, remove the wire from the
outer tag of SW1a and solder it to the other outer one instead.

Check the maximum current output as follows: set the
meter to a high current range (1A minimum). Connect the
probes direct to TB2 terminals as before. The reading should
be about 800mA. Do not conduct this test for more than a few
seconds at a time, because IC1 will become very hot and the
case may find it difficult to conduct all the heat away. If the
current is too large, it may be reduced by increasing the value
of R1, and vice versa.

Battery charging
Note that the cells should be charged as soon as the bulb
starts to dim in use. Do not allow them to become completely
"flat" since they may be damaged. If they are run down so
that the lamp becomes very dim or goes out, charge them
immediately. In severe cases of discharge, it may take a long
time for charging to take place and the cells may never recover
completely.

One method is to leave the lamp on continuous trickle
charge until needed, for instance, where a mains supply exists
nearby. The alternative way is to give it a boost (cyclic) charge
after a period of use. If the lamp has been used for 3 hours,
the battery may be regarded as discharged to its useful limit,
and it will then take about 24 hours to charge to 90% of its
capacity in cyclic mode and longer on trickle. After this time,
the charge increases very slowly to 100%. Do not leave the
battery charging in cyclic mode for more than a few days. If
left without charging, the cells should maintain more than half
their charge for at least 6 months. If the lamp is not used, it

should therefore be given a cyclic charge of a few hours every
few months to maintain its condition. It is normal for the case
to become warm in the vicinity of IC1, especially when a
poorly -charged battery is connected and therefore a large
current is drawn.

Final point: When the lamp is connected to the charger, the
LEDs will operate whether a mains supply exists or not. If there
is no supply, the battery in the lamp will power the LEDs and
impose a drain of about 20mA. If you wish to confirm that a
supply exists, it would be necessary to fit a neon indicator in
the mains input. This was not thought necessary on the
prototype, however.

Resistors
R1

R2

R3

RV1

RV2

Capacitors
Cl
C2

C3

1R (2 off) or single 0.56R
(see text)
820R
470R
470R min. horizontal preset
220R min. horizontal preset.

4700u 16V radial electrolytic
220n min metallised polyester,
5mm pin spacing
100n min metallised polyester,
5mm pin spacing

Semiconductors
D1, D2 1N4001
LED1 5 mm red flashing LED for 3V5

to13V operation without series
resistor.

LED2 5 mm green LED for 5V operation
without series resistor.

IC1 L200 voltage and current regulator
in Pentawatt package.

Miscellaneous
T1 12VA mains transformer with twin

9V windings.
SW1 Miniature DPDT rocker switch
TB1 PCB mounting screw terminal

block: three terminals with10mm
spacing, rated for mains use.

TB2 PCB mounting screw terminal
block: two terminals with 10mm
spacing

PCB materials. Commercial hand lamp - see text.
Two 2.5Ah Cyclon batteries. 4V pre -focus bulb
rated at 800/850 mA to suit lamp - see text. 2.5mm
power plug and single -hole fixing socket. 20 mm
chassis -type fuseholder with insulating cover - 1A
mains ceramic fuse to fit. 20 mm panel -type
fuseholder - 2A glass fuse to fit. Strain relief bush,
rubber grommet, two solder tags, small hardware.
Aluminium case size: 150 x 100 x 75 mm.

Cyclon batteries are available from Electromail
order code: 591-461
The case in the prototype is Maplin XY43W. Other
components, including a suitable hand lamp
(JU21X), are also available from Maplin. To order
from Maplin phone 01702 554161

Electromail: PO Box 33, Corby, Northants NN17
9EL. Tel: 01536 204555.
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WinfiNORKING

Welcome to the ultimate consumer
woodworking show, celebrating the

wonderful world of woodworking.

With more high quality trade
stands, demonstrations, lectures,
free workshops, displays and
competition entries than any other
show, this is THE exhibition for

all woodworkers - from the
amateur enthusiast to

the professional
craftsman.CAN YOU

AFFORD TO

ISS IT?

The World's Premier
Woodworking
Showcase
THURSDAY 27th FEBRUARY -
SUNDAY 2nd MARCH 1997

Hall One

Wembley Exhibition Centre,
Wembley,

London HA9 ODW

Opening times:
9.30am - 5.30pm daily

Entrance Prices: Adults f8.00
(f7.00 advance),
Senior Citizens and Children
f5.50 (f4.50 advance)

Shop Window!

The Best Expert Advice

Magnificent Competition
Displays

Lecture Programme

Clubs, Colleges and
Associations

Charity Auction

A Second Chance for
the Trafalgar Square

Christmas Tree!

Craft Fair

Daily Prize Draws

t Toilets
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Taking out a magazine subscription could well be the best resolution you make -
and this one will last for months!

You can choose to subscribe to any of our 3 leading electronic's titles and save up to
£13.00 The choice is made even easier as all subscriptions are the same price, either

£25 or £50 depending on the number of issues you want.

IT COULDN'T BE EASIER
1. Simply decide how much you would like to spend - £25 or £50, (overseas rates shown below) and then

tick the magazine(s) that you wish to subscribe to. The longer you subscribe the more you save.
2. Fill in the coupon with all your details and send with your payment to the address below.

.

Choose which magazine you want and
simply tick the appropriate box.

Any magazine

Overseas rates
£30.00 Europe & Eire

£33.00 Sterling 0/Seas
U.S. $56.00

SIC 0208

You
A) Issues save*

ETI LI 12 £3.20
HRT U 13 £2.30
ARCHIMEDES 9 £6.50
WORLD

SAVE

Order Today!

Any magazine

Overseas rates
£60 Europe & Eire

£66 Sterling 0/Seas
U.S. S112.00

SIC 0209

You
AD Issues save*

ETI 24 £6.40
HRT U 26 £4.60
ARCHIMEDES U 18 £13.00
WORLD

*All savings are based upon purchasing the same number of copies from your newsagents.
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J Please commence my subscription(s) from the next available issue.
II

If renewing/extending please quote subscription number:

I enclose my cheque/P.O. for £ made payable to Nexus Special Interests Ltd or please debit my AccessNisa

7 Dr
Signature Expiry

Name: (Mr/Mrs/Miss) Initial Surname:

Address:

Postcode Telephone Number:
Photocopies of this page are acceptable. Not to be used in conjunction with any other offer. This offer is open to all readers until 30/04/97.
Please post this coupon to: Nexus Subscriptions Dept., Tower House, Sovereign Park, Lathkill Street, Market Harborough, Leics. LEIS 9EF.
Data Protection: Occasionally we may make names and addresses available to carefully vetted companies who sell services by mail order that we believe may be of interest to our readers, if you
would prefer not to receive such mailings please tick this box. ;7
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"The Best Autorouter that I have seen costing
less than £10,000!" R.H. - (Willingham, UK)

Uses the latest 32 Bit, Shape
Based, Multi -pass, Shove -aside
and Rip -up and Re -try Technology
AutoRoute very large and complex
boards
User Controllable,

User Configurable
100% Completion where other
autorouters fail
100% Autorouted 140 Components
on a 210mm x 150mm board in less
than 10 minutes! (75MHz Pentium)
Could Easily Pay For Itself On The
First Project

MultiRouter - only £295/$475!
Integrated Electronics CAD Affordable Electronics CAD
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Analogue
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Simulation
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Pin
And PCB Design
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Prices from UKE-145 / US$275

EASY -PC Professional: Schematic From $275 £145
Capture and PCB CAD. Links directly to
ANALYSER III, LAYAN and PULSAR.

MultiRouter: 32bit Multi -pass Autorouter $475 £295
for EASY -PC Professional XM

LAYAN: Electro-Magnetic Layout $950 £495
Simulator. Include board parasitics in
your Analogue simulations. Links with
and requires EASY -PC Professional XM
and ANALYSER III Professional

PULSAR: Digital Circuit Simulator From
ANALYSER III: Analogue Linear Circuit From
Simulator

$195 £98

$195 £98

FILTECH: Active and Passive Filter From $2751 £145
Design program

STOCKIT: New comprehensive Stock $275 £145
control program for the small or medium
sized business

EASY -PC: Award Winning PCB and
Schematic CAD.

$145 £75

Z -MATCH : Award Winning Smith -Chart From 5275 £145
based program for RF Engineers.

We operate a no penalty upgrade policy. US$ prices include
Post and Packing Sterling Prices exclude P&P and VAT.

For Full Information and Demo' Disk, please write, phone, email or fax: -

Number One Systems
 TECHNICAL SUPPORT FREE FOR LIFE
 PROGRAMS NOT COPY PROTECTED.
 SPECIAL PRICES FOR EDUCATION.

UK/EEC: Ref: ETI. Harding Way, St.lves, Cambridgeshire, ENGLAND, PE17 4WR.
Telephone UK: 01480 461778 (7 lines) Fax: 01480 494042

USA: Ref: ETI, 126 Smith Creek Drive, Los Gatos. CA 95030
Telephone/Fax: (408) 395-0249

Email: sales@numberone.com
International +44 1480 461778
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Practically Speaking
BY TERRY BALBIRNIE

Over the last few episodes of Practically Speaking we have been looking at various
aspects of connecting wire. This time we shall be looking at the subject of

resistance wire.

M
ost wire used in amateur circuits is of the copper core

type. This is because we usually wish it to have as low a

resistance as possible to allow the free flow of current.

Copper is second only to silver in this respect. The

difference between these two metals is very small -

copper has about 95% of the electrical conductivity of silver at normal

room temperature.

Winding a custom resistor with high -
resistance wire

Wind you own
Of course, there are many

times when a high

resistance is needed.

Purpose -made resistors are

then used and these are

available very cheaply in a

wide range of values. In an

electronic circuit there will

almost certainly be several

of these.

Where a low value

resistor is required (from a

fraction of an ohm up to a

few tens of ohms), it is

perfectly possible to make it yourself. For this, you will need a reel of

resistance wire. This method could be appropriate to make a

temporary resistor for experimental work before buying a commercial

one of the correct value. A length of resistance wire could be tapped

off using a pair of crocodile clips and the spacing between them

adjusted to obtain the value required. The resistance may then be

calculated or measured and the nearest standard value obtained.

Constant tan
There are various types of resistance wire and these are made from

alloys (mixtures of metals). They are available in small amounts from

the larger mail order suppliers. For given dimensions, these alloys have

a much higher resistance than copper. There are two types which

would be appropriate for use in amateur circuits.

The first, Constantan (sometimes called Eureka) has

an almost constant resistance whatever its

temperature, hence the name. It consists of about

60% copper and 40% nickel. Most materials (other

than semiconductors) have a resistance which rises

with temperature. The resistance of copper, for

example. increases by about 50% between 0

degrees C and 100 degrees C. By comparison,

Constantan, would vary by less than 0.5% over the

same temperature difference. This material is useful

for making standard resistors which will be

guaranteed to have a certain value whatever the

temperature of its surroundings. If a large current

flows through the wire it will become warm.

Constantan wire may reach a temperature of up to 100 degrees C or

so in normal use.

Another common type of resistance wire is Nichrome (nickel -

chromium). This is an alloy consisting of nickel (80%) and chromium

(20%) hence its name. Nichrome wire of a given length and diameter

has a higher resistance than Constantan. Its chief advantage is that it

can withstand being maintained red hot (up to 1100 degrees C) for

long periods and is therefore useful for electric fire elements and similar

applications. Constantan has a resistance of about 28 times that of

copper and Nichrome some 60 times that of copper for wires of the
same dimensions.

A bit hot
If the wire from which a resistor is to be wound is likely to become
very hot, it is necessary to wind it on a heatproof tube although very

short pieces could possibly be left supported in free air. Ceramic is the

most usual material used. One source of this is the body of an old
high -power resistor (see photograph). Constantan may be twisted into

loops at the ends to secure it and copper connecting wires soldered

to them.

The table below shows the resistance per metre of various gauges

of copper, Constantan and Nichrome wire. (The topic of Standard Wire

Gauge (SWG) was the subject of last month's Practically Speaking.) To

make a resistor of a certain value, you should first select the type of

wire to be used. It is then necessary to choose a thickness that will

withstand the current flowing. The approximate current (in amps)

required to raise the temperature of Constantan from room

temperature to 100 degrees C and Nichrome to 500 degrees C is

shown. The temperature would be reduced by using a thicker gauge of

wire but then, of course, a greater length would be required for a given

resistance. In practice, these temperatures will not be reached

because the material on which the wire is wound will to some extent

conduct the heat away. The length of wire needed is obtained by

dividing the resistance needed by the "ohms per metre" figure.

That's all for this time. Next month we shall look at the subject of

joining wires together.

SWG COPPER CONSTANTAN NICHROME

ohms/m ohms/m I for 100 degrees ohms/m I for 500 degrees
at 20 C (amps) (amps)

20 0.026 0.745 5 1.65 8.5

22 0.043 1.23 3.5 2.72 6.3

24 0.070 2.00 2.5 4.40 4.5

26 0.105 3.00 2 6.60 3.5

28 0.155 4.40 1.5 9.70 2.7

30 0.221 6.30 1.4 13.9 2.2

32 0.292 8.30 1.2 18.3 2.0

34 0.402 11.4 1 25.2 1.5

36 0.589 16.7 0.8 37.0 1.3

38 0.945 27.0 0.7 59.0 1.0

40 1.480 42.0 0.6 92.0 0.8
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ELECTRONIC TEST & MEASURING INSTRUMENTS

Unit Four, Fordingbridge Site, Main Road, Barnham,
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NEW SPECIAL OFFERS

New mini waterproof TV camera 40x40x15mrn
requires 10 to 20 volts at 120mA with composite video
output Ito feed Into a video or a TV with a SCART
plug) it has a high resolution of 450 TV lines Vertical
and 380 TV lines honzontal, electronic auto Iris to
needy dark (I LUX) to bright sunlight operation and a
pinhole lens with a 92 degree field of view, it focuses
down to a few CM. 11 is fitted with a 3 wire lead (12e

gnd and video out).
£93,57 VAT = C109.95 or 10. C89.32 VAT = £104.95.
High quality stepping motor kits (all including stepping
motors) Cornstep independent control of 2 stopping
motors by PC (Via the parallel port) with 2 motors and
software.
Kit £67.00 ready built £99.00
Software support and 4 digital inputs kit £27.00
power interface 4A kit E36.00
power interface 8A wt £46.00
Stepper kit 4 (manual control) includes 200 step
stepping motor and control circuit £23.00
Hand held transistor analyser it tells you which lead is
the base, the collector and emitter and It 4 is NPN or
PNP or faulty £33.45
LEDs 3mm or 5mm red or green 7p each
yellow .11p each
cable lies .. 1p each £5.95 per 1000
£49.50 per 10,000
Rechargeable Batteries
AA (HP7) 500 mAH . .£0.99
AA 500mAH with solder lags £1.55
AA 700 mAH .£1.75
C (HP 11) 1.2AH . . . . ........... .E2.20
C 2AH with solder tags £3.60

) 1.2AH C2
D 4AH with solder tags £495
PP3 8AV 11OrnAH 04 95
1/2AA with solder tags £1 55
Sub C with solder tags .t2.50
AAA (HPI6) 180mAH £1.75
113 AA with tags (philps CTV)
Standard charger charges 4 AA cells in 5 hours or
4Cs or Ds in 12-14 hours 1xPP3 (1, 2. 3 or 4 cells
may be charged at a time) . C5.96
High power charger as above but charges the Cs and
Ds in 5 hours AAs Cs and Ds must be charged in 2s

Nickel Metal Hydryde AA cells high. capacity with no
memory. It charged at 10Orna and discharged at
250ma or less 1100mAH capacity (lower capacity for
high discharge rates). £3.75
Special offers please check for availability
stick of 4 42 x 16mm nicad batteries 171mrrix16mm
dia with red & black leads 4.8v .. C5.95
5 button cell 6V 280mAh battery with wires (Varta
502500K) £2 45
Shaded pole motor 240Vac 5mm x 20mm shaft 80 x
60 x 55mm excluding the shaft £4.95 each
115v ac 80v dci motor 4mm x 22mm shah 50mm dia x
60 long body (excluding the shaft) it has replacable
thermal use and brushes £4.95 each £3.95 100.
7 segment common anode led display 12rrim .E0.45
LM337k T03 case variable regulator £1.95

. . . ..... . ..... C1A4 100+
GaAs FET low leakage current 58873 £12.95 each

£9.95 10+ £7.95 100-,
BS250 P channel mosfet £0A5, BC559 transistor .

£3.95 per 100
BC547A transistor 20 for £1.00
74LS05 hex invert. £10.00 per 100. used 8748
Microcontroller £3.50

SL952 UHF Limiting amplifier LC 16 surface mounting

package with data sheet .. .C1.95
DC -DC convertor Reliability model V12P5 12v in 5v
203ma out 300v Input to output Isolation with data
£4.95 each or pack 01 10 £39.50
Hour counter used 7 digit 240v ac 50Hz C1.45
OWERTY keyboard 58 key good quality switches new

C6 00
Aimee A8zetsi-C Large stepping motor 14v 7.5 step
27ohm 68ram dia body 6.3mm shaft 08.95 or £200.00
for a box of 30
Polyester capacitors box type 22.5rnm lead pitch
0.9u1 250vdc 18p each 14p 100. 9p 1000+
1 uf 250vdc 20p each, 15p 100+ 10p 1000.
luf 505 bipolar electrlytic axial leads 15p each, 7.5p 100+
022u1 250. polyester axial leads 16p each. 7.5p 100.
Polypropylene luf 400sdc (Vilma MKP101 27 5mm
pitch 32,29.17rnrn case 75p each 60p 100
Philips 123 series solid aluminium axial leads
33.110v & 2.2u1 40p each. 25p 100+
Philips 108 senes long Ide 22uf 63v axial 30p each
15p 1000+
MulMayer AVX ceramic capacitors all 5mm pitch 100v
100pf, 150pf. 220p1, 10,000p1 (10n) 10p each, 5p
100+, 3.5p 1000+
500pf compression trimmer . 60p
40 of 370vac motor start capacitor (dialectrol type
containing no pcbs) £5.95 or £49.50 for 10
Solid carbon resistors very low inductance deal for
RF circuits
27ohm 2W, 68ohm 2W 25p each 15p each 100+ we
have a range of 0.25w 0.5w 1w and 2w solid carbon
resistors please send SAE for list
P.C. 400W PSU (Intel part 201035-001) with standard
motherboard and 5 disk drive connectors, fan and
mains inieboutlet connectors on back and switch on
the side (top for tower case) dims
212x49x149rnm excluding switch £26.00 each
0138.00 for 6
MX180 Digital mulhmeter 17 ranges 1000vdc 750vac
2Mohro 200mA transistor Hfe 9v and 15, battery test

£9.95
AMD 27256-3 Eproms £2.00 each, £1.25 100+
DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p each
40p 100+
Disk drive boxes for 525 disk drive with room Ion a
power supply light grey plastic 67x268x247mm C7.95
or 049.50 for 10
Hand held ultrasonic remote control .£3.95
CV2486 gas relay 30 x 10mm dia with 3 wire
terminals will also work as a neon light 209 each or
£7.50 per 100
Verbatim Ft300NH Streamer tape commonly used on
nc machines and printing presses etc. it looks We a
normal cassette with a slot cut out of the top £4.95
each (C3.75 100.1
Heatsink compound tube ..... .96p
HV3-2405-E5 5-24v 50mA regulator Ic 18-264vac
input 8 pin OIL package £3.49 each (100+ £2.25)
LM 555 timer is 16p, 8 pin OIL socket Lip

All products advertised as new and unused unless
otherwise slated. Wide range of CMOS TTL 74HC.
74F Linear Transistors kits, rechargeable batteries

capacitors tools etc. always in stock.
Please add £1.95 towards P&P, vat inc. in all prices
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ETI
Classified

Cindy forth!'
01442 66551
Send your requirements to:
ETI Classified Department, Nexus, Nexus House,
Boundary Way, Hemel Hempstead, HP2 7ST
Lineage: 75p per word (+ VAT) (minimum 15 words)

Semi display: (minimum 2.5cms)
V/SA £10.50 + VAT per single column centimetre

- - Ring for information on series bookings/discounts.
All advertisements in this section must be pre -paid.
Advertisements are accepted subject to the terms and conditions

- printed on the advertisement rate card (available on request).

Access,

ink

FOR SALE

VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220/240V AC 50/60
OUTPUT 0-260V

Price P&P
PANEL MOUNTING

0.5KVA 2.5 amp max £33.00 Et 00 f£45.83 tic VAT)
I KVA 5 amp max £45.25 £7.001£61.39 Mc VAT)

SHROUDED
0.5KVA 2.5 amp max £34.00 £6.00 (£47.00 inc VAT)
TINA 5 amp max £46.25 £7.00 (£6257 use VAT)
2KVA 10 amp max £65.00 £8.50 (£86.38 me VAT)
3KVA t5 amp max £86.50 £3.50 1E111.63 Inc VAT)
5KVA 25 amp max £158.50 Plus Carnage & VAT
10INA 45 amp max 1:3011.00 Plan Carnage & VAT
6KVA 3 PHASE Star C205.00 Plus Caniage & VAT

Buy direct from the Importers Keenest prices in the county
COMPREHENSIVE RANGE OF

TRANSFORMERS -LT -ISOLATION & AUTO
1110240V Auto transter Hirer cased with Amerce scckei and
mains lead al open ham type Availaele ler mmedate dekvery.

MADE RANCE OF XENON FLASIITUBES
Write/Phone your enquires

ULTRA VIOLET BLACK LIGHT BLUE
FLUORESCENT TUBES

40 40 wan £14.00 (callers only) (08.45 inc VAT)
2fr 20 wen £9.00 (callers only) (E1058 arc VAT)
12in 8 watt £4.80 y 75p pap (£6.52 Inc VAT
9th 8 watt £3.96 e 50p p&p (15.24 vie VAT)
gin 4 watt £3.98  5010 P&p (£5.24 Mc VAT)

230V AC BALLAST KIT
For ether 6in, gin or 12. likes £6.05 £1.40

p&p (£13 75 inc VAT)
Thu above Tubes are 3500(4000 angst (350.

400um) ideal for detecting security markings. effects
lighting & Cherraca. eoplications.

Other Wave Lengths of U.V. TUBE avertable
for Gerrnicalal & Photo Sonsilwo aPPIrcerame

Please telephrme your enquiries
400 WATT BLACK LIGHT BLUE UV LAMP
GES Mercury Vapour lamp suitable ha us:

with a 400W Pb Bales!
Onty £3800 a £4 00 p&p ',04935 inc VA-

ve2
12V D.C. BILGE PUMPS

503 OPH 151t tread 3 amp 09.98
1750 GPM 150 head 9 amp 03455
Also now avertable 24V D.C.!The GPO 159 head
5 amp C35.55.All designed to be used
submerge] PRICES INCLUDE P&P & VAT

SUPER HY-LIGHT STROBE KIT
Desiged for 131ace, Theatrical uses etc.

Apar. 16 joules. Arhustable speed £5000  £300 P&P
(6228 Mc VAT)

Case and reflector £24.00 +£3.00 Pap (£3173 inc VAT)
SAE for raiser details including NyiLaght and in-
dustrial Strobe Kits.

SKVA ISOLATION TRANSFORMER
As New Er -equipment fully shrouded Line Noise

Suppression. Ultra Isolation Transtomer with terminal
covers and Knock -out cable entries. Primary 120,240V
Secondary 120240V 50'60 H. .005 pF Capacitance.
Size L37 x W.19 x i1,16crn Weight 42 Kilos. PRICE

£120.00 +VAT
ea -warehouse Carriage on rokeest

24V DC SIEMENS CONTACTOR
Type 371-18022 DB 2 x NO and 2 x NC 230V AC 10A
contacts Screw or DM Rail fixing. Size H 120 x W 45 a
0.75mrn. Brand New Price £7.63 mcl P&P and VAT.

2408 AC WESTOOL SOLENIODS
TT2 Mod 1 tat 1 MAx stroke 114 in. Base mounting 1/2m.
stroke 51be pull approx. OS Mod 1 Rat. 2 Max stroke 1/8
in. Front mounting 1/2in. Front mounting 12 M. stroke
15816 pup approx Price ind. p&p & VAT TT2 £5.88, 716
£8.81. SERIES 400 £7.64.

AXIAL COOLING FAN
230V AC 120mm square x 38mni 3 blade 10 watt Low
Noise tan. Price £729 incl. P&P and VAT. Other voltages
and sizes available from stock. Please telephone your
enquines.

INSTRUMENT CASE
Brand new 4.4anuf by Imhof 131 x H18 x 19,cro deep.
Removeable from and rear panel for easy assembly of
components. Grey finish complete with case lest.
PRICE £16 45 INCL P&P &VAT 2 off £28.20 Inclusive.

SEWING MACHINE MOTOR
Brand new 220,240v ADOC SEW-71RiC 2 lead Brush
Motor. Size L 100mm x H. 70mm x W 55mm. Spindle.
1/41n. de x tin long. £14.10 Incl. P&P & VAT

GEARED MOTORS
71 RPM 2010 Inds torque roversable 115V AC input
including capacitor and transformer for 240V AC
operation
Price Inc VAT & p&p £27.73

SOLID STATE EHT UNIT
Input 230240V AC, WIN approx 15KV. Producing 0mm
spark. Built-in 10 sec timer. Easily modified tor 20sec, 30
sec to continuous. Designed to boiler ignnion. Dozens of
uses in the held of physics and electronics. eg supptying
neon or argon Noes etc. Price less case
£8.50 0 £2.40 p&p (£12.81 Inc VAT) NMS

EPROM ERASURE KIT
Build your own EPROM ERASURE for a traction of the
puce of a made-up unit NI of pans less case includes 12in
8 wan 2537 Angst Tube Ballast find, pair of bi-pin leads.
neon indicator. (Wort switch. safety microswitch and
circuit £16.00 k £2.00 p&p (09.98 Mc VAT)

WASHING MACHINE WATER PUMP
Brand new 240V AC fan coated. Can be used toe a vane!),
of purposes Inlet 1 km. outlet 1 in. dia. Price includes p&p &
VAT £11.20 each or 2 for £20.50 inclusive.

0,A
Alontray-FAtlav

SERVICE TRADING CO
57 BRIDGMAN ROAD. CHISWICK, LONDON W4 5BB

TEL 0181-995 1560 FAX 0181-995 0549
ACCOUNT CUSTOMERS MIN, ORDER £13 amp,.

Padang Space

SOFTWARE
SMART CARD PRODUCTS
Smartcards. Readers/Encoders,

, Evaluation & Development Kits...
http..1/www.gold.netJusersibt961epsilon.htm

E-MAIL: epsilon@powertech.no
EPSILON ELECTRONICS

Brynseng .k,

0667 ()sic say
TEL'FAX +4,22640810

PC ELECTRONIC, TECHNICAL
AND SCIENTIFIC PROGRAMS

LOW COST SPECIALIST LIBRARY

DESCRIPTIVE CATAL(XJUE AVA II .A RI .1,
PRICED AT £2.50. COMES W1T11 £2.00 OFF
MONEY VOUCHER IT) PLACE AGAINST

YOUR FIRST ORDER.

PHONE/FAX FOR YOUR CATALEXTUE FROM

PEAL, WINSCOMBE HOUSE. BEACON ROAD.
CROWBOROUCH, SUSSEX TN6 ILL
TEL 01092 663298 FAX 01892 667473

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

To advertise

call our friendly
sales team today

on 01442 66551

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO

CASH immediate settlement.
We also welcome the opportunity to quote

for complete factory clearance
Contact.

COLES-HARDING & CO
unit 58, Queens Road, Wisbech,

Cambs PE13 7P0
BUYERS OF SURPLUS INVENTORY

ESTABLISHED OVER 20 YEARS
Tel: 01945 584188 Fax: 01945 475216

DIGISOUND PROJECT 80
synthesiser modules including
keyboard and controller. Also back
issues of ETI 1977 to 1990
(bound). For details tel: 01661
831046 (After 6pm).

£50 BT INSTRUMENT
FOR ONLY £7.50

We refer to line Si insulation tarter and muin.rneter 4M7 chub

you con read imulotim direr* in morns. A( VIA 0p to 230.

4 ranges of SC volts up to 500.3 ranges of mamas and one

5A range and 3 ranges of resistors These perf ert

fopitkin, hove hod very kik use if any reed

guaranteed. (omplete Oh leads and arods1756. Oder Rer

35/4 Carrying case whirh will take small rook ors en./ £21)0,0.

Postage f3miess your order it £25 and ore:

N Bottom

UM ET), Pilgrim Works, Stoidridge lone, Bolney,

Sussex, RH17 SPA

Telephone: le 14441881965

KITS

DO YOU WISH TO LEGALLY
TRANSMIT AUDIO SIGNALS OVER

BRITISH TELECOM CIRCUITS!

Manufacturers of approved Interface
Equipment for use on public switched
telephone network, for narrow or wide

band private circuits, also manufacturers
of telecom line safety barriers.

PARTRIDGE ELECTRONICS
56 Fleet Road, Ben fleet, Essex SS7 5JN. England.

Tel: 01268 793256 Fax: 01268 565759

ELECTRONIC
VALVES

WILSON wyes
r PROP JIM FISH G4MH)

Over 50,000 valves stocked,
2000 different types,

vintage, military, audio. etc.
Fast service. Send SAE for 1,51
VALVES WANTED FOR CASH

28 Banks Avenue. Golcar, Huddersfield,
West Yorks HD7 4LZ

Tel 01484 654650 MEM
VISAFPNI Fax. 01484 655699

TRANSFORMERS
Variable Voltage
Technology Ltd

TRANSFORMERS
For valve and transistor circuits

HT Filament chokes high & low voltage
Standard and custom design

large and small quantities
Unit 24E, Samuel Whites Estate, Medina
Road, Cowes. Isle of Wight P031 7LP

Tel 01983 280592 Fax 01983 280593

SMARTCARDS

STAND ALONE PIC->PIC
COPIERS AND BUSTERS.

Copy'Deprotect PIC Smart Cards (D2mac
adult etc) with the MAC2MAC copier. NO

PC REQ. £69 PIC2PIC Copier (84, 67, 711
NO PC REQ. £67 Multi PIC programmer

116cxx) £37
MCJ DESIGN

Tel: 01202 770121
Fax: 01202 770121

E-MAIL:MCJDESIGN@AOL.COM

PRINTED CIRCUIT
BOARDS

PRINTED CIRCUIT BOARDS
Designed & Manufactured
 Prototype or Production Quantities

 Fast turnaround available
 PCBs Designed from circuit diagrams

 Almost all computer files accepted
Easy PC / Arles / VuTrax / Cadstar Gerber /

HPGL / ,Draw and many others.
 Fast International service

 Contract Assembly & Test available
TELEPHONE 01232 473533

INTERNATIONAL a44 1232 473533

pm agar FAX - 01232 473533
M.-. Circuits Email - agareargonet.co.uk

36 WOODCOT AVENUE, BELFAST BT5 5JA
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ATTENTION ALL
NORTH AMERICAN READERS!

Did you know that you can order an
annual subscription to this magazine
direct from our official U.S. subscription

representative?

For more information and rates contact:
Wise Owl Worldwide Publications,

4314 West 238th Street,
Torrance, CA 90505 4509

Tel: (310) 375 6258

88-108MHz FM
TRANSMITTERS

Professional PLL transmitter, Stereo Coder, and
Compressor/Limiter kits licensable in the U.K.
Also very stable VFO transmitter kits. Prices
from under £10 and a 'Ready Built' service is
available. Contact us for a free brochure
including prices and more detailed information.

18 Victoria St. Queensbury. BRADFORD, BD13 1AR

Tel 01274 816200 Email veronica@legend.co.uk

Website: http://www.legend.co.uk/-veronica/

0
Build your own computer

Features:- 16 Digital I/0's
12 Analogi t

excl. .4,./)
Bq

postage /ec,
& tax

mpu s
- 16 Timers
- 2 High speed counters 2.5kHz
- Direct LCD control
- RS232 Serial interface
- PC bus
- One wire bus (touch memory)
Contact: Diamond Chip
Tel: +27 12 803 6287
Fax: +27 12 803 4350
E-mail: stefan@dchip.com
Internet: http://www.dchip.com

SERVICE MANUALS
& Technical Books

Available for most equipment, any make, age or model.
Return the coupon for your FREE catalogue

MAURITRON TECHNICAL SERVICES (Ell)
8 Cherry Tree Road, Chinnor. Oxon. OX9 40Y,

TeL Fax: 01844 352554 email:- mauritron dial.pipcx.com
Please forward your latest catalogue for which I enclose 2 x I st Class Stamps. or

£4.11 inc. vat for the complete Service Manuals Index on PC Disc plus catalogue.

NAME

ADDRESS

POSTCODE
Photocopy the, coupon if you do not uoth to cut tho mug* c tor

NEW & HARDLY USED TEST EQUIPMENT

DUAL TRACE new OSCIWISCSPE NOEL Nava
5IAV - 20WINV, 0.2p Sea to 0 5Sec/Dry

X - 05 Alapirtar, TV Sync etc
Used LINO Wand i220

'  4
PANASONIC VP11177A MAIN SIGNAL GENERATOR

.c 5

FM r;:1000.2 /r 11,0 D,g,,. ,

Use £450 Un-used £750

ixt'D
PANASONIC VP7631A STEREO MILL GENF/AMR
_own, Rrobdcan FM RDS/ARI PreSet themcvy, GP/£

Used £400 Ihmwsd £700

!L ii_ '-g 31, 
rriiM1111M1111r_L.!_-"'

GOODWILL GFC 61310$

FIERUENCY COUNTER
Range :HZ -12C41112, 0

15nrninris Sensitivity

Unused E95

ANALAGOE

MINTINIETER
xenon

Kix Volts; DC Current
10 Amps; 17 Ranges
Continuity Barer
Transistor Tester

Unused £15

r -

- -

1116/11

KENWOOD FUROR WOWNIIITTER METER
0 003% - :n% 'Frequency 3KHZ/3.15KHZ:

RMSAvicrAGEPIAK rreellt rinrffS NOM ONO*
rnrn 4 50 frequency CA'oume /0 011012-9.9998HE.

Used E400 Doused £500

1.111V 
4_4

V re 44
POWER SUPPLY MODEL NSP3010

- 0- Damps. Current Limiting 2 metres
Used C235 Un-usyd £2 7 5

soortnurrt 421
OWI CIIMINEE AC
MILLWOL11111211

100 300V in 12
ranges. Frequency 10/40

I MHZ.

Deed £100 Lama d CI25

41) :S
k

GOODWILL GAG KEG

RUM GENERATOR
Sloe/Square
in 5 ranges: d.

Distanori 5 sees Otit
Attenuanx.

Ilaad £60 Un-osed £30

STEWART OF READING VISA

110 WYKEHAM ROAD, READING, BERKS RG6 1 PL
Tel: 01734 268041 Fax: 01734 351696 Gaiters Welcome 9am  5.30pm MON-FRI

TRANSMITTERS
illit* Fully comprehensive

guide to building and using
short/medium range radio transmitters
and receivers. Includes detailed and
practical information on all aspects of
construction, from simple FM room
transmitters to more sophisticated and
powerful audio and data transceivers.

Manual includes:
),-. AM, FM and UHF Transmitters from micro power up to
3 Watts. Covers simple 'bugs' as well as circuits operating

on 27MHz and 418MHz etc.
.0. TRACKING AND SIGNALLING. How to build micro
circuits for finding animals. cars etc.
)- CRYSTAL CONTROLLED TRANSMITTERS.
High stability circuits.
>,- RADIO PAGER AND RADIO CONTROL. How
to build coded radio keys, multi -channel remote
controls, radio alarms etc.
)- RECEIVER CIRCUITS. Wide range of receiver
projects for building high security audio links and tranceivers.
)- EXTENSIVE assembly information. Includes
sections on construction, testing, mics, aerials, coils and
miniaturisation.
Over 100 detailed PCB. strip -board and point to point
designs. Manual comes with FREE micro transmitter PCB.

(Some of the circuits included in the manual may not be used legally in the UK)
Make cheques/POs payable to

JCG ELECTRONICS
P.O. Box 73, York YO2 1YJ

Wide range of Audio/Radio kits available.
Send stamp for list. Mail order only
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T

Around the

orner
his month we have heard that
the UK Government is
launching a public campaign
against "technofear".

Almost simultaneously, a
report tells us that many old people don't
trust their banks because of all this new
technology, these hole -in -the -wall
machines, you never know what it's going
to do, do you? And what can you do
about it if it does?

This may make your mind boggle. It
makes my mind boggle. I thought
"technofear" was a saying coined in the
1980s to explain why kids learn to use
computers easily, but parents, teachers,
captains of industry, and all the rest of
them (apart from dedicated engineers)
found themselves in difficulties from the
word go. All this was a decade ago, and
since then nearly every corner of our lives
has been infiltrated by the long arm of the
computer culture.

Yet we still have "technofear". Of
course, it is the arrival of the Internet that
has ushered in colourful new varieties of
technofear, from the much touted terror
that our society will collapse under the
weight of pornography for which the
Internet is somehow "to blame", to the less
frequently discussed but much more
widespread fear that office and household
phone bills will spin out of control in the
hands of "cyber skivers" glued to the Net
when they should be doing their work - or
their homework.

But we still have the other kind of
technofear. People don't like computers for
several reasons. Some folk are afraid of
"breaking something". The recommended
answer to this is "don't worry, go ahead,

you can't break anything. It's all saved."
This, of course, is fine in school or evening
class, but as regular users know, the
scope for confusion sown by a completely
innocent beginner who gets into the wrong
directory by some means unknown even to
science and accidentally changes all the
defaults - or simply deletes and overwrites
something you really didn't want deleted -
grows steadily as the amount of actual
work done on computers mounts up.

I tell people that learning to use a
computer - just to be a user, nothing more
technical - is a bit like learning to drive a
car. It's not all that complicated, but it
takes a lot of time and patience, and is
expensive, too, if you don't know where to
get technical backup. (Users of certain
helplines will laugh hollowly at this point.)

The same goes for learning how to use
transistors, or logic gates, or
microcontrollers. It takes time and practice.
Kids have time to play around with the stuff
(although they clearly prefer the quicker fix
of a simulation program to the fiddly work
of breadboarding). Older folk have to keep
life in order, get results. Is it surprising that
granny is disinclined to trust an Automatic
Teller Machine with her life -savings, granted
the reports we hear of the behaviour of
some banks? It's not the machinery she
fears, it's not knowing who to turn to for
genuine help when something goes wrong

So we applaud the efforts of the UK
Government and other bodies contributing
to the awareness campaign to banish
technofear, but hope they realise that the
anxiety will vanish when people find that IT
is (a) useful and (b) not too full of booby
traps for the unwary. It may be that we
have a way to go yet.

The Challenge - Things that electronics hasn't fixed yet
Here's something practical: retailers hope that in time every item will be chip -
coded, so that the supermarket checkout has only to interrogate your trolley to
know exactly what you are purchasing, and charge you for it.

When can we have our valuables, semi -valuables, essentials etc. chip -coded, so
that every time we lose our car keys, wire snippers, and mobile phone batteries we
have only to ask our personal transponder and it will locate them instantly?

Next Month
In Volume 26, no. 3 of Electronics Today International, arriving at your newsagent in
early March, we observe Experimenting with Video (Part 3) (the second half of the
Mixer/Fader) ... Dr. Pei An has created a home automation computer/radio control
system, and we start with digital radio building blocks ... Terry Balbirnie has been
in the undergrowth locating hedgehogs, and Robert Penfold has been bending and
shaping one of his famous music distortion effects. We also may have a solution to
the cat and the goldfish -pond. And more ...
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NEW!
Electronics Workbench Version 5.0
Elect,onics Workbench Version 5 with analog, digital and mixed A/D
SPICE simulation, a full suite of analyses and over 4,000 devices. Still
t.e standard for power and ease of use. Now ten times faster. Still the
scr-se low price.

- over 75,000 customers and find out why more engineers and
-:oayists buy Electronics Workbench than any other SPICE simulator.
.p,.; II be working productively in 20 minutes, and creating better
resigns faster. We guarantee it!

4199 SAME
`r' atrot

Pgicel
6. Es. ay....

WOW*
4.1.41413121102.i212191110PJ

algallalitqt1141
Unroof Okra.

elf

;

Ay. Via re

High -End Features
TRUE MIXED ANALOG/DIGITAL YES

FULLY INTERACTIVE SIMULATION YES

ANALOG ENGINE SPICE 3F5. 32 -BIT

DIGITAL ENGINE NATIVE, 32 -BIT

TEMPERATURE CONTROL EACH DEVICE

PRO SCHEMATIC EDITOR YES

HIERARCHICAL CIRCUITS YES

VIRTUAL INSTRUMENTS YES

ON -SCREEN GRAPHS YES

ANALOG COMPONENTS OVER 100
DIGITAL COMPONENTS OVER 200
DEVICE MODELS OVER 4,000
MONEY -BACK GUARANTEE 30 -DAY

TECHNICAL SUPPORT FREE

Powerful Analyses
DC OPERATING POINT YES

AC FREQUENCY YES

TRANSIENT YES

FOURIER YES

NOISE YES

DISTORTION YES

30 -DAY MONEY -BACK GUARANTEE
VERSION 5 0 FOR WINDOWS 95/NT/3 1

44 (0)1203 233 216
Fax: 44 (0)1203 233 210 E-mail: salesftrme.co.uk

POWERFUL NEW
lig5/0Af./

Electronics
Workbench

VERSION 5

Exclusive Distributor
RsRobinson Marshall (Europe) Pk
Millen,: Building, Progress Close. Leofrie Business Park.
Coventry. UK CV3 2TF.
Shipping Charges 1,K 17.99. All proses are plus VAT Electronics WOrkbench
Is a trarkmark of Interatsive Image Technologies Ltd. Toronto. Canada
All other trademarks are the property of their respectore trusters.
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OLSON ELECTRONICS LIMITED
FOUNTAYNE HOUSE, FOUNTAYNE RD., LONDON N15 40L
TEL: 0181-885 2884 FAX: 0181-885 2496


