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&\ l:. | | B SMARTRoute is a new 32-bit autorouter from Quickroute
; BN Systems rated in ' category A' by Electronics World (Nov
&l‘ 3 6 PRO+ ¥y 96). SMARTRoute plugs straight into Quickroute 3.6

i automatically updafing Quickroute' s menus with new
Far those needing m e features there is Quickroute 3.6 features and tools.
PRO+. For just £399 y '

eet schematic capture, 1 to 8 laye
(s to simulators, CAD/CAM fite exp SMARTRoute 1.0 uses an iterative goal seeking algorithm

Gerber import/viewi .' PICE file export, copper fill, ad an : which works hard to find the best route even on single
connectivity checking wi : \afic updating of a PCB from a sche sided PCB' s. SMARTRou’re allows Yoult assign different
the basic sef of over 260 symbols and fibrary pack 1 which includes a algorithms, design rules, frack & via sizes, layers used, et

further 184 symbols. More' ols are available In additional library pa TO Qroup::» of nets for fotal flexibility. SMARTRoute Osts
available separately i 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 toial.

R S Tel 0161 476 0202 Fax 0161 476 0505 ===

ra Quickroute Systems Ltd. Regent House Heaton Lane Stockport SK4 1BS U.K.
?‘d'?ﬁo&ﬁ e WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk

Prices and specifications subject o change without notice. All frade marks are acknowledged & respected. All products sold subject to our standard terms & condifions {Gvailable ¢n tequesi)
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In this age of science, interest in the meteorites from Mars shows that Mars
missions wifl be a focus of attention for the next ten years, with reqular launches
planned. Douglas Clarkeson investigates.

Variped - a more Accurate Pedometer 23

Mike Rhodes wasn't Mr, Average, so he build a personal walker's distance counter
using a low-cost standard pedometer, an EPROM programmer, and his own stride
length.
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Even in these advanced days, interfacing computers through the serial port can be
awkward. Robert Penfold’s RS232 Tester indicates when the sending device is
sending data, and checks the baud rate and word format.
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Madlab's PIC-driven DFM uses the Arizona 16C54 PIC to operate between 15Hz
to 8MHz with 4-digit accuracy and crystal control, and their article expands on
PIC design techniques.

Experimenting With Video (Part 2) 45

In the second part of this new series, Robin Abbott begins a PIC-controlled
multipattern video mixer/fader to mix and wipe video patterns.

Centronics Mini-Lab data logger/controller 51

Dr. Pei An's design gathers analogue signals such as temperature or sound level
into the computer via the paraliel port. The MiniLab's digital IO lines can be used
for high-speed serial data transfer, and the output lines for cutside control.

New Lamps for Old 60

Feb up with your torch batteries dying on you? Terry Balbirmie converts a hand
lamp that normally uses throw-away batteries 1o work with rechargeable lead acid

types.
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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 stilt 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 ciean, lightly-abraded plain copper board, which is then etched in the
nommal 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 vanous popular spreadsheets,

EL-2 can be used as a stand-alone data logger, or be
permanently connected within a system. Up to eight EL-28
can be connected together to build up more complex
systems. Each module has non-volatile
memory for up to 8,000 readings, and
a 3.6V longlife lithium battery. The
display is a 3.5-digit LCD.

For more information contact
Lascar Electronics, Module House,
Whiteparish, Salisbury, Wiits SP5 25J
Tel 01794 884567 Fax 01794 884616,

Bull hits town
with colour
catalogue!

Bull Blectrical have replaced their reguiar s
newsletter this time ty a 31-page colour
catalogue ilustrating many of their exotic and practical gadgets
and devices, For instance - a Russian Anaiyt microscope and
iive shimp 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 £3.99; lightsticks for fun or emergency, £6 for two;
fruit-powered digial clock/calendar £9.95; colour video
cameras for security and monitoring £119; Night Sight units of
a number of styles and prices; handheld satelite navigation for
walkers, fishers, etc. £179 and many more (3l prices ex. VAT) ,
all clearty itustrated in colour, with ordering detaiis, termis of
trade (minimum orders, camlage charges, VAT etc.) and order
form at the rear. The rear cover features a colour map of how
to find Bull in thetr home base of Hove. But mark it 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 weicomes 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

ELECTRONICS TODAY INTERNATIONAL




DIFFERENTIAL THERMOSTAT KIT Pertect for heat
rBCOvery, Solar systems, boiler efficiency etc Two sensors will operate
areaywhenatemp difference {adustable} s cetectad All components
and peb £29 ref LOTS3

MAGNETIC RUBBER TAPE Seifadhesive 10 metre reel, 8mm
wide perfact for all sorts of applcatons) £15 ref LOTST

RADIO METERS - REMEMBER THESE? Glass bulb on &
display stand that contains four vanes that rotate when exposed to
sunlight, scrensfic novelty for £8 99 ref SC120

MAINS POWER SAVER UK made plug i unit_ fitted

AND VIBRATION DETECTOR PLANS Unrasensittve davice
enabies one to hear @ whole new worid of sounds. Listen through walis,
windows, floors etc. Many appiicatons shown, from law enforcement,
nature rstaning. madical heartbeat, 1o machanical devices £6/5et Ret
FIHGAT

WOLVERHAMPTON ELECTRONICS
STORE NOW OPEN IN
WORCESTER ST TEL 01902 22039

can reduce your energy cConmpbon by 15% Works with tndges.
soidering trons, conventional buibs etc. Max 2A rathg £9 each ref
LOTN, pack of 10 £69 ref LOT72
YUASHA SEALED LEAD ACID Batteres ex equipment but ok
bargain prce just £5 99 each ref YAL, 100 or more £3.50 each
DC TO DC CONVERTERS
DRM58 input 10-40vac outout Sv 8A £15 ORMIZB input 17-40vdc
output 12v BA £18 DRM1SB input 20-40vde output 15v 8A E18
DRM248 input 29-40vde output 24v 8A £42 DRS123 input 17-40vde
output 12v 34 €10 DRS153 input 20-40vac output 15v 3A £20
DRS243 inpun 26-40vde output 24v 3A £8
INSTALL A COINBOX FOR LESS THAN £20 Convert any
standard phone Into @ coinbox with this kit some mods required plus
hinges and & jock £19 ref CBTY
HITACHI LM225X LCD SCREENS 270x150mm. standard 12
way connactor, 840:200 oots, tec Epec sheet, £15 each rof LM2
VARIABLE CAPACITORS Dual gang, 60x33x45mm. reduction
gearing, unkanown capacity but probably good quaity (mittary spec)
general purpose radio tuner. £9 ref VA
ELECTRONIC FLASH PCB Small peb fifted with components
netuding 2 flash tube, Just connact 12vdc and ft fashes. vanabie
speed potentometer. £6 ref FLS1
THIEF PROOF PENI| Amazing new bali point pen fitted with 2
combingtion iock ON the end that only you knowt £2 48 red TP2
JUMBO B! COLOUR LEDS PCB with 15 fited also 5 giant
sgven segment displays (S6mm) £6 ret JUM1
HOME DECK CLEARANCE These units must be cleaied!
leads. @ 1 infra red remate qwerty keytoard and recerver, a standard
LHF modulator, 8 standand 120075 BT approved modem and loads
of chips, capacitors chodes. resistors efc all for just £10 ref BAR33
8.8MW HELIUM NEON LASERS New unds, £65 ref LOT33
COINSLOT TOKENS You may have a use for these? mixed dag
of 100 tokens £5 ref LOT20
PCRTABLE X RAY MACHINE PLANS Easy to comstruct
ptans on B simpie and cheap way 1o build 8 home X-ray machined
Effective denice. X-ray sealed assembbes canbe usedfor expenmental
purpcses Not 8 toy or for minors! £6/set Ref FIXPY
TELEKINE TIC ENHANCER PLANS Mystty snd amaze your
fnends by creating MOBON Wit NO KNOWN apparent means. OF Cause
Uses no efectrical or mechanical connections, No SPecial gimmicks
yet produces posiive mobon and effect Excelient for scrence projects,
g party ABONGOF SHIOUS & doveilopment
of this strange and amazing phychic phencmenon.
£d/sot Ref FITKE1
ELECTRONIC HYPNOSIS PLANS & DATA Ths data
Shows Several ways [0 put subjects under your control Included rs a fuil
wolume reference text and seversl construction plans that when
assembied can produce highfy effectrve stmuk Thrs matenal must be
usad cautiousty Rt s for use as entantainment at parbes efc only, by
those expenenced in ns use £15/set Ref FIEH2
GRAVITY GENERATOR PLANS This unique plan
cemonsirales 8 simple electnical phenomena that proguces an ant-
gravity effect You can actually buikd @ small mock spaceship out of
Smple Matenats and without any visible reans- cause 4 o ievitate
£10/set Ref FIGRAL
WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 voits of
drscharge, expenment with extraordmary HV effects. ‘Plasma ina jar’,
St Eimo's fire. Corona, excelisnt SCIence project of comversanon
ece £5/set Ref FBTCIALGS
COPPER VAPOUR LASER PLANS Proauces 100mw of
visitie green light High coherencyand spectral quadity similarto Argon
iasar bt easwer and lass costly to buid yet far more efficent This
particular design was developad at the Atomic Energy Commisson of
NEGEV in tsrael £10/set Ref FICVLY
VOICE SCRAMBLER PLANS Minature soird state system
ums speech sound into Noecphenabie noesa Thal Cannot be Undersiood
withouta second matehing unit Use on telephone 1o preventthird party
listening and buggmyg £6iat Ref FAVSS
PULSED TV JOKER PLANS (dtte hand heid device utiises
pulse techniques that will completety dwmupt TV picture and sound!
works on FM tool DISCRETION ADVISED £8/set Ref FiTJS
BODYHEAT TELESCOPE PLANS righly ditectonal iong
range device uses recent tachnology to detect the presence of Iving
bodies, warm and hot spots. heat leaks atc. intended for security, law
enforoement. research and development, ¢ Excellent security devie
of very interesting science project £8/iset Rel F/BHTY
BURNING, CUTTING CO2 LASER PLANS Projects an
imvisible beam of heat capabie of burming and metting matenals over s
conskjerabledistance Thts laser rs one ofthe most efficient. corverting
10% input power Into useful output Not only s this device a workhorse
inweiding, cutting and haat processing materals but 15 ajso a likely
candidate as an effectve dwecied energy beam weapon agams!
missiies, awcraft ground-to-ground. etc Parbcle beams may very well
uilize a 1ager of this type 10 biast a channal In the atmosphere for a igh
energy sream of neutrons or other particles The davice s easily
applicable to burring and elching wood cuting. plastics, texbles alc
£125set Refl FACT.
MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple
oconcept Obsects fioat in air and move 10 the touch Defies gravety,
amazing QM. CONVErSabion DIGCE. Magic ICK OF SCHNCE DrOCT £ Hsat
Ret FIANTIK
ULTRASONIC BLASTER PLANS Lavoratofy source of sonc
shock waves Biow holes in melal, produce ‘cold steam. stomeze
Equites Many cleaning uses for PC hoards, jewliery, coins, srmali parts.
etc {6/sel Rel FAULB1
ULTRA HIGH GAIN AMP/STETHOSCOPIC MIKE/
SOUND

ANTI DOG FORCE FIELD PLANS Highly eftectrve circuit
produces time vanable pulses of accoustical energy that cogs cannct
tolerate £65et Ref FIDOG2
LASER BOUNCE LISTENER SYSTEM PLANS Alows you
o haar sounds from 8 premises without gaining access £12/s¢t Ref Ff
LLISTY
LASER LKGHT SHOW PLANS Do it yourself plans shaw three
mathods. £6 Ref FALSY P
PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large fransducer ang battery ca, axternal
controls. £6/set Rel F/PSP4 .
INFINTTY TRANSMITTER PLANS islephone Wne grabber
oom monitor The ulttmate n homelofice secunty and safetyl simpie
10 use! Call your home or office phone, push § secret tone of your
telaphone [0 access ether A) On premises sound and voices of B)
Exsting comersation with oreax- in capabeity for emergency messages.
E7 Ref FITELEGRAB
BUG DETECTOR PLANS is that someons getting the goods on
you? Easy 10 construct cevice locates any hidden source of radio
energyl Snffs out and finds bugs and oINer sources of bothersome
interference  Detects low, high and UHF frequencies. £5/5et Ref F/
8D1
ELECTROMAGNETIC GUN PLANS Projects a metal object
2 considerable cistance-requires adult supenvision £5 ref F/EML2
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND] £5/set Ref FAEMAY
PARABOLIC DISH MICROPHONE PLANS Listen 1o gratant
sounds and voices, open windows, sound sources in ‘hard 1o ger or
hostile premses Uses sateliite 1echnology to gather drtant sounds
and focus them to Out ultra sensiive electromics. Plans also show an
optonal wireless fink system, {B/set ref FIPMS
2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLIO STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUT GENERATOR PLANS
?geralas on 9-12vdo, many possible expenments £10 Ref FAVM7/
L4
MEGA LED DISPLAYS PCB fitted with 5 seven segment asplays
each measuring 55 x 38mm £5 ref LEDS
MOD TRANSMITTING VALVES 5J180E £80 ref LOT112
SWITCHED MODE PSU'S 244 wat, +5 3124, +1254 -5 (124 -
1202A There 1s also an opbonal 3 3v 254 rail available. 120/240v I
P Cased. 1759M145mm IEC inlet Sutable for PC use (6 damve
connectors 1 m/board) £15 ref LOT135

Check out our

WEBSITE
full colourinteractive
1997 catalogue

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

VIDEQ PROCESSOR UNITS 7/6v 10AH BATTS/24V 8A
TX Not too sure what the function of these untts s but they cestainly
make good SNppers! Weasures 390X320X120mm, on the front are
controw for scan speed, tcan Gelay, Scan mode, foads of connechons
onthe rear Inside 2x Bv 10AH sealed lead acid batts. peb's and 8 8A2?
2dviomoidial transformer (mains in). sold 25 seen, May have one or WO
broken knobs etc due to poor wiorege £1399 ref VP2

RETRON NIGHT SIGHT Recogniion of 2 standing man at 300m
in 1/& moonlght hermabcally seaied runs on 2 AA batteries. B0mm
Ft.5lens. 20mw infrered laser included £325 ref RETRON

MAKE YOUR OWN CHEWING GUM KIT Everything you need
to make feal chéwing gum, eventhe bowtand ree sap from the Sapoddia
tree £7 99 ret SC190

MINI FM TRANSMITTER KIT Very high gain preamp, supphec
complete with FET electret microphone Designea #o cover 88-108
MhZ but sasdy changed 10 cover 63.130 MhZ Works with & common
8v (PPA) battery B.2W RF £8 Ref 1001

3-30V POWER SUPPLY KIT Vanabie, statvized power supply
for fab use. Shoftcireur protacted, sutable for profesional o amateur
use 24v 3A rransformer s needed 1o complete the ot £14 Ref 1007,
1 WATT FM TRANSMITTER KIT Suppimd with pezo sectnc
mic. &30vde. Al 25-30v you wilt get nearty 2 watts: £15 re? 1009,
FM/AM SCANNER KIT Weil not qute. you have 1o turn the kneb
your seif but you will heer things on thrs radst that you would not hear on
an ordinary radio (even TV), Covers 50-160mhz 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 £3.5¢ P&P PLUSVAT.
24 HOUR SERVICE £4.50 PLUS VAT.
OVERSEAS ORDERS AT COST PLUS £3.50

PLEASE ALLOW 7-10 DAYS FOR DELIVER YPHONE ORDERS
WELCOME (ACCESS, VISA, SWITCH, AMFRIC AN EXPRESS)

TEL: 01273 203500

FAX 01273 323077
E-mail bull@pavilion.co.uk

Burt in 5 walt amplifier. inc Sceaker £18 ref 1013

3 CHANNEL SOUND TO LIGHT KITWireless systern, mains

operated, saparate sensinty adjustment for each channel 1,200 w

power handiing, micraphone intluded £17 Ref 1014

4 WATT FM TRANSMITTER KIT Smal but powerful FM

wansmitter, 3RF stages microphone and audio preamp included. £24

Ref 1028

STROBE LIGHT KIT Adjustable from 1-60 hz (a kot faster than

comventional strobes} Mamns operated £17 Ref 1037

CCMBINATION LOCK KIT 9 key, programmable complete with

rypad, will suitch 2A mains B dc operabon £13 nef 1112

PHONE BUG DETECTOR KIT Thrs gevice wil wam you if
i eavesdropping on your ine. £9 ref 1130

ROBOT VOICE KIT interssaing circutt that drstorts your voicel

adjustable, answer the phone with a different vorce! 12vac £9 ref 1131

TELEPHONE BUG KIT Smait bug powered by the ‘phone line

starts transmitting as 500N as tha phone 15 picked up! £12 Ref 1135

-3 CHANNEL LIGHT CHASER KIT 800 watts per channed,

speed and direction controlssupplied wath 12 LEDS {you can fit triacs
instead to meke fat mains, not supplied) 8-12vde £17 ref 1028

12V FLOURESCENT LAMP DRIVER KIT Lignt up 4 foot
tubes from your car batteryl 9v 2a transformer— also mquired £8 ref
10889,

HELPING HANDS Perfect for those fiddly jobs that need sm
hands. 6 ball and socket jorts, magnifier £7 99 rel YOS7A

VOX SWITCH KIT Sound actvated swich ideal for making
bugging tape recorders ef:, adjustable sensnty £10 re? 1073
PREAMP MIXER KIT 3 input mono mxer, sep bass and treble
controls plus ingvidual level controts, 18vdc, Input sens 100mA. £15
ret 1082

SOUND EFFECTS GENERATOR KIT Produces sounds
ranging from bard chips to sirens Complets with speaker, acd sound
effects i your projects for just £9 ref 1045

15 WATT FM TRANSMITTER (BUILT) 4 stage hegh power,
preamp required 12-18vde, can use ground plana, yag: of open dipole
€69 ref 102¢

HUMIDITY METER KIT Builds into 3 precrsion LCD humidity
meter, 9 ¢ design, peb, keddispaay and all components inciuded. £29
PC TIMER KIT Four channel output controtied by your PC, wih
switch high cument mains with relays (supplied) Software suppied so
YOu S pragram the channels to do what you want whanever you want.
Minimum system configeration i 286, VGA, 4,1 640k, sertat port, hard
drive with min 100K free. £24 99

MAGNETIC MARBLES They have been around for a number of
years but sl grve fise to cunosity and amazerant A pack of 121§ just
£3.99 rel GUR20

NICKEL PLATING KIT Proffesional electroplating kit that will
transform rustng parts iMo showpseces in 3 hours! Wil plate onto
S1964 YON, DIONZe, QUAMELCOPDEr, wiided Sihver soldered or brazed
Joints. Kit includes enough to plate 1,000 sq inches You will aiso need
8 12v supply, a container and 2 12v iight buibs £45 ref NK39
Minature adjustable timers, 4 pole ¢/o output JA 240v,
HY12305, 12vDC adjustable from (-30 secs, £4.89
HY1260M, 12vDC adjustable trom 0-60 mins. £4.99
HY2405S, 240v adjustable from 0-5 secs. £4.99
HY24060m, 240v adjustable from 0-80 mins. £6.99
BUGGING TAPE RECORDER Small voice activated recorder.
uses micra cassette compiate with headphores. £28 99 ref MAR 29P T
POWER SUPPLY fully cased with mafns and ofp leads 17v DC
900mA outpil. Bargam price £5 99 ref MAGEPY

COMPOSITE VIDEQ KIT, Converts composie video o sepa-
rate Hsync, V syne, and video 12v DC £12.00 REF: MAGSP2
FUTURE PC POWER SUPPLIES These are 295x135x60mm,
4 drive connectors 1 mother board connector  150watL 12v fan, W
tnlet and on/off switch. £12 Ref EFE

VENUS FLY TRAP KIT Grow your own camivorous plant with this
smiple kit £3 ref EF34

6§"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5.99 ea REF MAGEP12

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ret MAG5P13 ideel for expenmenters! 30 m for E12.99 ref MAG13P1
ROCK LIGHTS Unusual things these, two places of rock mat giow
when nybbed togethat! beftved 10 cause rainif3 a pair Ref EF28

3' by 1° AMORPHOUS SOLAR PANELS 145, 700mA 10
Wwatts. alumminium frame, screw tefminatt. £55 ref MAGAS
ELECTRONIC ACCUPUNCTURE KIT Buiks intosn ewectonic
version instead of needies! good n expenment with £9 ref 7P30
SHOCKING COIL KIT Build thrs iittie battery operated device o
all sorts of things, aisa gets worms out of the ground) £9 ref 7P36
HIGH POWER CATAPULTS Hinged anm brace for stabifty,
tempered steel yoke, super strangth istex power bangs Departure
speed of ammuyndion 1 i excess of 200 mikes per hour! Range of over
200 metres! £8 99 ref RS

COMPAQ POWER SUPPLIES WITH 12V DC FANS Ex
equipmant psy’s, some ok some not but worth 1t for e fan alonel
probably about 300 watt PC unit with 1EC mout £3 50 each ref O
BALLON MANUFACTURING KIT Baush made, smail blob
blows Info a large, longlasting balloon. hours of funt£3 99 ref GVESOR
9-0-9V 4A TRANSFORMERS, chassis mount £7 ref LOT19A
MEGA LED DISPLAYS Buiid your saif a clock o somatring with
these mega T seg displays 55mm hugh, 38mm wide 5 ona peb for just
M?Breﬂ.oﬂﬂora bumper pack of 50 displays for wst £29 ref
LOT17

SOLID STATE RELAYS

CMP-DC-200P 3-32vdc operanon, 0-200voe 1A £250
SMT2000003 3-24voc cperation. 26-260vac 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 Modeling System has
been designed and manufactured by Feedback Instruments to
enable iecturers and trainers to provide hands-on
demenstrations of the principles of antenna design. Using the
System it is possible to construct and test most common
types of antennae: monopole, dipole, yagi, tog 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

~fraguency synthesiser which produces a DC output representing

supplied with a
range of

&= .
R
% W o -
o -
| i e - components (see
|
I

3 the photograph)

which make it

possible either to

fa 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

st

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 muitiway cable camying 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 retum loss can also be dispiayed over the freguency range,

For more information, contact Feedback Instruments Ltd.,
Park Road, Crowborough, East Sussex TN6 2QR, 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 Scciety Initiative.

High street shops, businesses and voluntary organisations are
linking up with the Government in a new campaign called “IT for Al
The Government has found that research shows that 55 per cent of
the population are either interested by information technology, or
actively refect it. Some peopie 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 difficutt for them to leam to use effectively, or that it may be
used to violate the privacy of indviduals 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 [T as too
complicated, full of jargon, not for them. We must overcome
those barriers or get left behind.”

President of the Board of Trade fan 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 buitding
society, and supermarket chain Safeway have jcined technology

'Farnell extend their semiconductor catalogue |

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 courtry
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 vehicie for providing businesses
with advice on how to apply the new technologies. Bidding to
make information technology easier to understand, the Information
Society Initiative (1SI) aims to remove fear of information and
Communication Technologies (ICTs) for the 21st century.

MODSMODSMODSMODSMODSMODS

The PCB fail 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.

. F;r:ﬁaﬁﬁdﬁpmms has added 1100 new semiconductor and opto-electronics products to the winter edition of its 15, 000---
product semiconductor catalogue and 11,000-preduct CD-rom, and launched the second volume. The CD-rom also proivdes
acwemdate sheets’fo* many of the devices. Pricing is current to 31 March 1997. Farnell's UK MD commented: “Through
custamgrﬂeedbuck we discovered that a CD-rom containing semiconductor data sheets was something the industry moded..to
mmqseleéaon of ordeﬁng of pmduets much less time consuming.” Commented a user: "They are right, as weli. No H‘FSfta-r-
ﬁdw gmammogue is, lack of data sheets can slow down designers who do not carry the full library of manufacturers’ ﬁé

.'"'Q'au*ciker access to their product data by a reliable supplier like Farnell is an advantage.”
. Fomwsem information about Farneil can be found at http:/Awww.farneli.co.uk, or enquire at Sales number 0113 253 _

6&]1 S&?h'?cmacfomaia logue reference 790825, CD-rom 790837. Farnell runs a minimum ordersysuam S

.".L;_ ¢
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PART PRICE | PART PRICE | PART PRICE | PART PRICE TIME LAG (20mm) QUICK BLOW {20mm)
BU105 80P | BU40BD 75P | BUTIBAF 80P | MJ15024 200P | [CURRENT RATING | ORDER CODE PRICE ORDER CODE PRICE
BU108 100P | BU40S gsp | BUT3OV  1700P | MJ15025 700P | [ 100mA FUSE36 75P FUSEa7 60P
BU109 80P | BU428A 70P | BUT56A 100P | MUE13004  100P |]160mA FUSEQ1 75P FUSE17 60P
8UD 90P | BUSOSDF  120P | IRF450 850P | \MIE13005 sop |]250maA FUSEO2 75P FUSE18 80P
BU111 100P | BU5S0BAPH 80P | 'RF520 150P | \iEvasor  1oop |(315MA FUSE 03 75P FUSE19 80P
BU124 80P | BUSOSAF 95p | IRF530 300P £ p |[200ma FUSED4 75P FUSE20 80P
BU125 100P | BUSosAPH  sop | IRF549 00P w :3009 'OOP 500mA FUSECS 75 FUSE21 60P
BU126 g5P BUS08D goP | IRFE10 150P E 15028 200 630mA FUSEDS 75P FUSE22 80P
BU133 125P IRF£30 150P MJE15029 200P 800mA FUSEQ?7 80P FUSE23 B6OP
BUS08DF 1sP MJE15030 250 ||1A FUSED8 S0P FUSE24 e0pP
BU137 150P BU508DR 130p | IRFB40 400P
BU130 100P IRF730 175p MJE15031 400P 1.25A FUSEQ9 60P FUSE25 BOP
BuS08Y 10P i Eiso0s  1zse |]16A FUSE10 60P FUSE26 60P
BU184 100 | gysoavF  toop | IRF740 400P 2A FUSET 50P FUSE27 60P
BU204 65P | Bgor 70p | IRF820 150p | OC28 350P |25 FUSE12 S0P FUSE28 80P
BU205 70P | Biiaos 70p | IRFB30 225P | oC28 250P |[3.15A FUSE13 55p FUSE29 50P
BU206 100P | gieos sop | IRF840 200P | oC35 350P |f4A FUSE14 55P FUSE30 50P
BU207 150P | oicnan 130p | IRF9530 400P | 0C36 o50p | |54 FUSE15 60P FUSE31 50P
BL208 70P BU250BAAF 130p | 'RF9540 300P | 52000A3 175p | [63A FUSE16 60P FUSE32 50P
BUZ208A 75P BU2508D 130P IRFS610 200P | 52000AF 175p
BU20BAT  200P § L oX e 1ooh | 1RFS620 225P | g05A 175P CERAMIC PLUG TOP
BUZ0SD  130P 2 S0P |imeosao  azse | ozar  aoop
BU209 gop | BU2S20AF  225P |\pcogsn  g7sp
BU2520DF  225P 2N3053 18P CURRENT RATING ORDER CODE__ | PRICE
BL225 120P IRFBC30 200P 3 FUSEDS 00D
BU226 120p | BU2525AF  325P | |grcag 200P | 2N3054 40P 0
BU312 gop | BUH315 200P | pmu2s01 100p | 2N3055 38P 5A FUSE34 100P
BU325 55p | BUHS15 200P | My2955 s5p | 2N3055H S0P 13A FUSE35 100P
BU326A 75p | BUH517 275P { MJ15003 250P | 2N3a40 45P
BUA406 80P | BUH?1S 425P | MJ15004 300P | 2N3aa1 t7sp | 20mm CERAMIC TIME LAG 32mm CERAMIC SLOW BLOW
BU406D g5p | BUT1AF 55P | MJ15015 250P | ON3442 85p
BU40O7 ssp | BUT12 80P | MJ15016 350P | oN377Y asp CURRENT RATING | ORDER PRICE] | CURRENT RATING | ORDER ” PRICE
BU407D 75P | BUT13 310P | MJ15022 250P | 2N3772 90P CODE CODE
Bu40s G0OP | BUT18 80P | MJ15023 400P | 2n3773 100P 8A FUSE44 185P
6.3A FUSE38 100P 104, FUSE4S 185P
B8A FUSE39 100P 15A FUSE46 185P
f = = PAIR 10A FUSE4D 100P 20A FUSESY 210P
3.15A FUSE4t B5P
Experience shows that 50% of all receiver power supplies 'bounce’ unless the g’; iggszg ggs
correct pregagtionary measures are taken when being serviced. A kit of all the
recommended parts is supplied for the most popular models, which when fitted
e R 38mm CERAMIC TIME LAG
WMAKE & MODELS ORDER CODE PRICE CURRENT RATING ORDERCODE |  PRICE
PACE PRDA00, PRDY00 SATPSUT 650F 104 PUEED S5k
PACE SS800, 9200, 9010,9210, 9020, 9220 | SATPSU2 650P
AMSTRAD SRD510, SRD520 SATPSU3 650P I **ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES*™ ]
AM
AM?;S:E gg[x)ggg' SRX345, SRX350 gﬁ}’gggg gggs NB. ALL FUSES ARE MADE IN THE UK AND FULLY MEET BS4265 & BS1362 SAFETY
PACE D100/150 SATPSUS 650P STANDARDS AND SHOULD NOT BE COMPARED WITH CHEAP IMPORTED TYPES.
CHURCHILL D2MAC SATPSU7 650P
PACE MSS100 SATPSUB 730P
PACE MSS200/300 APPOLLO SATSPUS 650P SOLDERING ACCESORIES
PACE MSS500/1000 SATPSU10 1230P
FERGUSON SRD4 SATPSUTI g35p | ANTEX SOLDERING IRONS
ECHOSTAR SR5500 SATPSU12 1735P DESCRIPTION CODE PRICE
ECHOSTAR 6500/7700/8700 SARPSU13 3125P 25 WATT 240 VAC (XS25W 240V) S101 900P
I:AIIWMS;FQCI;\?SSHDGOO) gﬁisgg:g 317%; 15 WATT 240 VAC (XS 15W 240V) $102 900P
urensen 25 WATT SPARE ELEMENT $103 450
AMSTRAD SRD700/SR850/SRX100/302 15 WATT SPARE ELEMENT 5104 4503
SRX501/502/1002/2001/SRD2000 SAT250 | SATPSU16 730P
PAOE Oes CWITER WOBE TRARS R SOLDERING STAND & SPONGES
< : FORM DESCRIPTION CODE PRICE
I ORDER CODE; PACE9000 PRICE 800p SOLDERING STAND (MADE BY ANTEX) S108 350p
SOLDER
DESCRIPTION VOLUME CODE PRICE | [PESCRIPTION CODE PRICE
[~VIGEG HEAD CLEANER 75 ML SPoT Te0p | |18 SWG 500 GRAMMES SI10 500P
\SI:BIET%:%{ES&EEA\NEH 202 mt g:g; %;g: 20 SWG 500 GRAMMES S 650P
17
g}ingN%oGEASE ggg mt g;ag g?gg 22 SWGE 500 GRAMMES Sh2 700P
FREEZE 1T 170 ML SPoa 300p | DESOLDERING AIDS
FREEZE IT 400 ML SP16 600P | |DESCRIPTION CODE __ PRICE
;g#]msgk%gNEH ?% mll: g;gg }%g SOLDER MOP STANDAN GUAGE 1.2mm x 1.5METRE  SI0/ 80P
SOLDER MOP 1.2mm x 10 METRE SHI 400P
L 45 e 2207 | {DESOLDERING PUMP SIps  320P
AE“gn%Ugéff % mt gpﬁ. 55535 SPARE NOZZLE e Si06 60P
PLA PO 2 — ——
G(lsAss CLEANER 250 ML 2910 160P 8 way PREPROGRAMMED 8 way PREPROGRAMMED j
COLDKLENE 250 ML P13 230P i i
e P B 4] ey 7 Umversal remote Control Uwersal reote Control
ADHESIVE 120 400 ML SP19 +90P | A single remote control 1o operate The Optimum 8 way universal remote control
lﬁ%%slh SE%)VEH 130 588 m} SP20 zagp Televisions, Videos and Sateliite fé;tgggg:‘r:mesd 'lg ebef:::;ﬂ:; wvﬁmgé:e;m
SP21 240P | Recei . Plus Auxil ions! f Hie ;
TUBE SILICON GREASE 50 GRAMMES SP11 220P | - E%?,'E,%r:s u: ?o BU ’,‘;‘;’,,'Votg’s" &?&s;ne Saleliite Receivers. Plus Auxilary Options!!
TUBE SILICON SEALANT WHITE 75ML SP22 280P | . o dieit setup routi e
TUBE SILICON SEALANT CLEAR 75 ML $P23 280P | , 2'MP [ 5] [l  Repiaces up to 8 remotes with ane
TUSE HEAT SiNK COMPOUND 25 GRAMMES SPi2 150p | | Controls 1000's of models : Jog/Shutla thumb control
DRIVE CLEANER 200ML SP24 150p { ' Teletext functions with Fastext . lluminated kay pad
SCREEN CLEANER 200 ML SP25 150P | * Clear {large key) layout . Clear key layout
COMPUTER CARE KIT SP26 2100P | * Code Search Facility * Easy access secondary keypad
ANTI STATIC FOAM CLEANER 400 ML SP28 175p | * Stylish and easy 1o Gperate i gﬁg‘;ﬁ;:; e ;L;C(g?:
AIR DUSTER 400 ML SP29 430P | - Replace broken or lost remotes * Replace brokenyor lost remoles
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL " Original Remote not required y (F)nginal Rem:ie no{):?%.nirod
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKAGE WiLL BE : - Freatone Helpline (UK Only)
CHARGED AS FOLLOWS: 300p FOR5CANS  450p FOR MORE THAN 5 CANS [ Order Code: § WAY _Price: 1450P + VAT | [Order Code: OPTIMUM 8 _Price: 2100P + VAT]
= PLEASE PHONE uS FOR TYPE NOT LISTED HERE AS WE ARE
A . A A . HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
= 0 =Tg]= 0) = A = Please send £1 P&P and VAT at 17.5%. Govt, Colleges, etc.
0 A - D0 AND AG OHE Orders accepted. Please allow 7 days for dellvery. Prices quoted are subject
= = to stock availability and may be changed without notice.
elephone: 0181-900 Y Fa 0181-903 © b TV and video parts scid are replacement parts.
OP ondav to Saturda Access & Visa Card accepted
i 5 00 . 9 00-2 00 WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
e E SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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EURO HOBBY TOOLS COME TO UK MARKET

UK specialist hobby, craft and DIY toclmakers 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 £149.89) 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
toot ¢an 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 cutling 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 dimenslons are
1880mm x 180mm, and the standard blade is a wood cutting biade. The bench saw
can be used with Minicraft 50 and 60mm saw blades for various applications.

The hot wire cutter (No. 43900, BRP £39.99) 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 oat modeling, 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, 182 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 Scciety, 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 Scciety, 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 Sl {Information Society Initiative} Infoline Tet 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.

8 The PZ-2500 also has a high resolution

| muttipoint-scanning system that gives the display
¥ compatibility with various types of input signals,

' including NTSC broadcast, high definitiont and

! VGA-mode personal computer signals. The
Plasmatron panel was developed by Sony on the
basis of Plasma Addressed Liquid Crystal (PALC)

inc. An active matrix system addresses separately

technology developed jointly with US firm Tektronix

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 resuits 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, atthough 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 apprcach consumer levels.

The PZ-2500 is made in @ 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 panet
design when positioning it. When the PZ-2500 is connected to
other audio and video equiprment, 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 necdymium 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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THOUSANDS PURCHASED | & 0 /0 50 1 e eroTiE e
BY PROFESSIONAL USERS

mGH Powen, TWO CHANNEL 19 mén RACK !
- Models 3k aveilsbid 1D $ult the nesds of the prolessional and hobby
eic, when comparng prices. NOTE that all models Include toroidsl por

| dnve circuits o power 8 compatible Yu metsr. All modsets sre opan and shon circuit praol

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS ‘

QMP/MF 100 Mos-Fet Quipul power 110 watts
R.M.S. Into 4 chms, trequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45Viu8;
T.H.0. typical 0.002%, Input Sensltivity 500mV, S. N R
~110 dB. Size 300 x 123 x 60mm.

PRICE £40.85 + £3.50 P&P

g

|
OMP/MF 200 Mos-Fel Output power 200 watts
R.M.S. Into 4 ohms, frequency response 1Hz - 100KHZ
-3dB, Dampling Factor >300, Slew Rate 50ViuS,
T.H.D. typical 0.001%, Tnput Sensmwty 500mY, S NIFIL.
=110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

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: windependent power supplies with two toroldal Iranstormers & Twin L.E.D. Vu melers &
Level controls ¥ llluminated onfof switch % XLA connectors % Slandard 775mV inpuls % Open and short circuit
prool ¥ Lates! Mos-Fets for stress free power dellvery inlo virtuaily any load & High slew rale w Vary low
dislortion & Aluminlum cases & MXF500 & MXF90Q lan cocled with D.C. loudspeaker and thermal projection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19"xHI %" (2U)xD11”
MXF400 W10 xH5 %" (3UD12"
MXFRO0 W10 xH5%" {Ju)xD13"
MXF900 W19 xHB %" {3U)xD14%"
1 PRICES:-MXF200 £175.00 MXF400 £233,85
i MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP/MF 300 Mos-Fet Oulput power 300 walls
R.M.S. Into 4 ohms, frequency response 1Hz - 100KH1
-3dB, Damping Factor >300, Slew Rate &0V/uS}
T.M.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Qutpul power 450 watls
R.M.S. Inlo 4 ohms, Irequency respohse 1Hz - 100KHz
-3dB, Damping Factor >2300, Slew Rate 75VuS,
T.H.D. typical 0.001%, Input Sensltivity 500mV, S.N.R.
-110 d8, Fan Cooled, D.C. Loudspeaker Protection, 2|
Second AnH-Thump Oelay. Size 385 X 210 x 105mm.
PRICE £132.85 + £5.00 PAP

[OMP X0
n
g
:

OMP/MF 1000 Mos-Fet OQutput power 1000 waﬂﬂ'.|
R.M.S. Into 2 ohms, 725 watts R.M.S. Into 4 ohms
frequency response 1Mz - 100KHz -3dB, Dampin
Factor =300, Slew Rate 75vViu$, TH.D. (ypica
0.002%, tnput Sensitivity 500mv, SN.R. -110 d8, Fan
Cooled, D.C. Loudspeaker Protectlon, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm. |
PRICE £259.00 + £12,00 P&P

cross-oler irequency: Bass-Mid 250/500/800Hz. Mid-Top 1.8/3/SKHz, all st 24dB per octave, Bass invert s
o each bass channel. Nominal 775mV Input/cutpui. Fully compalible with OMP rack smpiifier snd modutes.

Price £117.44 + £5.00 P&P ’ -—
" | = NOY:, MOS-FET MOSDEUNLSE: ARE AV:!I:!L:;: ‘T‘:)a’::RSIO
1 UL A GEI N EEGIL - + ECHO & SOUND EFFECTS* PEC (PROFESSIONAL EQUIPMENT COUPATIALE, - INPUT SENS.

STEREQ DISCO MIXER with 2 x T band 775mV, BAND WIDTH SOKMHz. ORDER STANDARD OR PEC. |
L & R grephic equalisars with bar graph

. LED Vu meters. MANY OUTSTANDING
FRATURES:: inciuding Echo with repeat &

. spead control, DJ Mic with talk-over

. switch, 6§ Channels with Individual faders

| plus cross fade, Cue Nesdphone Monitor, 8

| Sound Effects. Useful combination of the
following inpuls:- 3 turntables (mag), 3
mics, 5 Line for CD, Yape. Video etc.

‘ Prlce t144 99 + £5,00 P&P - $IZE: 302 k 240 x 120mm [ [E ENCE:- INSTRUMENTS. P A DISCO, ETC.

Advanced 3-Way Stereo Active Cross-Over, housed in @ 19" 2 1U casa. Esch channel has three level controls:
bags. mid & lop. The removabie front lascia allows access lo the programmable DIL switches to adjust
! |

S e ——
T"i LIDSPEAKE| LARGE SELECTION OF SPECIAUST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND WIGH POWER, MIGH |
FREQUENCY BULLETS AND HORNS, LARGE {Ad) S.A.E.
{60p STAMPED) FOR COMPLETE LIST,

McKenzie and Fane Loudspeakers are also available.

= sl

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

|| Join the Piezo revolution! The tow dynamic mass (no voice coll) of a Piezo tweetar produces an improw .
© transien| response with 8 lower distortion level than ordinary dynamic iweeters. As @ crossover i not requi :55f:oEatA?'i:znTESQMREEf:-:gK::nﬁE:N\?Ogé:E KEYBOARD, DISCO :TgEELtLJEﬁ;‘M:DtR'OO i
j lreseiunita can b ddeciio BEsPRGIE K cria EteRI¥ Lo Gpilo 1 (0w briore ™M {hwoTare put/in serins, ISR - - o U ETF 71 iz T REG TRESBAT O A RHNBATOE. ; 'PRICE £33.74 + £2.50 P&H
sl [ - bl S T 2 T | 10" 200 WATT R.M.S. ME10-200 GUITAR, KEY8'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID. |
~ TYPE ' (KSN10364) 3' round with protective wire mesh. Ideal | RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99dB. PRICE£42.47 + £2,50
bookshelf and medium sized Hi-Fl apeakers. Price £4.90 + 50p P&P, 12° 100 WATT R.M.S. ME12-900LE GEN, PURPOSE, LEAD GUITAR, stco, STAGE MONITOR,
TYPE 'B' (KSN1008A) 34" super horn for general purpose speakers! RES.FREQ. 45Hr, FREQ. RES?, TO 6KHz, SENS 100a8, PRICE £35.04 + £2.50 PAF
dimo sk semess e RAs L Sometr | St WATL LS, LB TSN DA S o ReseOLSE bt Yo, TS
i ! | - 3 N . . 3 5 - g
t" 58 ? (Kf:"do'“):: ’: ""d&d’g‘g’f}:’; h:;",’" qualty K1 sys g N WATY R, MEi2.200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.
o SO S S AR, B rice £6.98 AN RES. FREQ. 58Hz, FREQ. RESP, TO 6KHz, SENS 9848, PRICE £46.71 + £3.50 P&R
TYPE ‘D' (KSN1025A) 2'x6" wide dispersion horn. Upper frequencyl 12° 300 WATY R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
| e o ez response reiained extending down lo mid-range {2KHz). Sultable for hlgh. RES. FREQ. 47Hz, FREQ. RESP. TO 5KMz, SENS 103dB. PRICE €70.19 + £3.50 P&
v LEPEE quality Hi-Fi systems and quality discos. Price £9.99 + 50p PAP. 15" 200 WATT R.M.5. ME13-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.
= ""’l L o e o =l ?is aF;:E ev:sv:;?gomneif : ;gos :réusp?ﬁgsdaaass INCLUDING BASS éﬁﬁ':so i
0 Suitabie for Hi-Fi monitor sysiems etc. Price £5.98 + 50p P&P, o
k ") LEVELCONTROL Combines, on a recessed mounting plate, level contro}- ey S VOO A Wi Gl b ibiniany
\RBENDE| Y-
A g | and cabinet input jack socket. 85x85mm. Price £4.10 + 50p PR, :ARBENDERS:- HI-FI. STUDIQO IN.CAR. E .
b . ‘ ALL EARBENDER UNITS 8 OHMS (Except £86-50 . EB10-50 wmcn #ré qual impedance Ipped @ 4 & 8 chm)
| e — ""'_—““:"" —— — BASS, SINGLE CONE, NIGH COMPLIANCE, ROLLED SURROUND
{ibl FLIGHT CASED LOUDSPEAKERST | B* 50watt EBB-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.
RES. FREQ. 40Hz, FREQ., RESP. TO 7KHx SENS 9748. PRICE £8.90 + £2.00 P&P
A new range of quahity loudspeakers, designed 1o lake advantage of the latest . 10" SOWATT EB40-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, WiI-Fi. IN-CAR.
§ speaker technology and enclosure designs. Both models utilize studio quality . RES.FREQ, 40Hz, FREQ. RESP. TO 5KHz, SENS. 9548, PRICET13.65 + £2.50 PlP
12" cast aluminium lougspeakers with faclory fitted grilies. wide dispersion J 10° 100WATT EB10-100 BASS, HI-FI, STUQIO.
| conslant direclivity horns. extruded aluminmum corner protection and steel | RES. FREQ. 35Hz, FREQ. RESP. TC 3KHz, SENS 95dB, PRICE £30.39 + £3.50 PAP|
ball cornars, complimented with heavy duty black covering. The enclosures . 12° JOOWATT EB9Y2-1 30 BASS, STUDIO. Hi-FI. EXCELLENT DISCO.
arefitted as standard with top hats tor oplional loudspeaker stands. RES. FREOQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS $3dB. PRICE £42.12 + £3.50 P&P

FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND
8%." BOWATT EBS-80TC (TWIN CONE) HI-Fi, MULTI ARRAY DISCO ETC.

POWER RATINGS QUOTED IN WATTS RMS FOR EACM CABINET i
RES. FAEQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92d PRICE £9.9% + £1.50 P&P |

FREQUENCY RESPONSE FULL RANGE 45Hz - 20K Hz |
ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR @Ys" GOWATT EBE-60TC (TWIN CONE) HI-FI, MUI.TI-MIRAV DISCO ETC.
ibl FC 12-200WATTS {1004B) PRICE £475.00 PER PAIR | RES. FREQ. 38Hz, FREQ. RESP. TO 20KHx, SENS 9448. PRICE £10.99 + 1.50 PAP
SPECIALIST CARRIER DEL. £12.50 PER PAIR | B” SOWATT EBS-80YC (TWIN CONE) HI-FL. MILTI-ARRAY DISCQ ETC.
§ ,.r RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 8948, PRICE £12.99 + C1.50 PAP
OPTIONAL STANDS PRICE PER PAIR £49.00 10° 6OWATT EB10-60TC (TWIN CONE) HI-Fi, MULTI ARRAY DISCC ETC.
Detivery £6.00 per pair RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 9848, PRICE £18.49 + £2.00 PAP
H.CAR STEREO BOOSTER A PSR runkssu £RB HIGH POW § FRANST TR 3 ] - ey
A Y e BOOSTER A CAR STEREQ BOOSTER AMPLIFIERS -—MAM—--‘-}M

1 W, + 75) Ster PROVEN TRANSMITTER OESIGNS INCLUDING GLASS FIBRE
},f?d,eﬂfnf ? U Ui PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
250 WATTS (125 + 125) Stereo, 250W COMPLETE WiTH CIRCUIT AND INSTRUCTIONS
Bridged Mono IW TRANSMITTER B0-108MHz. VARICAP CONTROLLED PROFESSIONAL
400 WATTS (200 + 200) Stereo, 400W = PERFOAMANCE. RANGE UP TO ) MILES. SIZE 38 £ 123mm. SUPPLY 12V (@ 0.5AMP.
Brldged Mono PRICE £14.85 + £1.00 P&P
ALL POWERS INTO 4 OHMS FMl MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH
Festures: . YERY SENS FET MIC, RANGE 100-300m, SIZE 56 3 46mm. SUPPLY SV BATTERY.
13 Shm, blldgable mono w Choice of PRICEES.80 ~ £1.00 PAP PHOTO: IW FM TRANSMITY ER
high & bow level inpuls % L & R level -

PRICES: 150W £49.99 260w £990.99
controls * Remote on-off & Speaker &
400W £109.95 PP C2.00 EACH ___ihermaiorolaction.
[ I

! |
i
e

| e —— s Y e e————




vc

Thinking Of Building Your Own
Loudspeakers?

But struggling with all the theory & arithmetic? Help is at

CHELMER VALVE COMPANY

hand — Speaker Design is a CAD package for PC
Windows that takes the pain out of all those sums. Calc- [fy st need Valves/Tubes or RF

ulate box responses, cabinet sizes & crossovers for spea- Power Transistors eic. ...then try us!

kers for the home, car or stage. Supplied on 3 HD disks We have vast stocks, widespread sources

for only £28.95. For more details & an order form write to: and 35 years specialist experience in meeting our
°%® Three customers requirements.

<= Crowns
*2¢ Publishing i
PO Box 5773, Laindon, Essex $S15 5FJ tel: 0410 225257

HIGH QUALITY LOW COST

C.C.T.V. CAMERA (Sme X 32mm)

LOW LIGHT LEVEL.
AUTO ELECTRONIC SHUTTER.
COMPOSITE VIDEQ OUT VIA BNC PLUG.
SMALL DISCRETE SIZE.
CAN BE USED WITH PC DIGITISER.

This super quality CCD PCB camera can be connected into
your existing TV or video uting the AV channe! and can be
used for discrete surveillance o1 observing your property
externally using a suitable waterproof housing. Can accommodate ighting levels ranging fom daylight to |

R Tl o 1T e Tuned to the needs of the Radio Amateur

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

W o0 =T e o S000 Gy

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

For full range of OCTV products send SAE ro: ;
Direct CCTV Limited, Direct House, Florence Street, Middlesbrough. TS2 IDR | Tel: 44-01245 '3 515) 29 6/2 65 8 65
Fax: 44-01245-490064

Runts on any PC runiing Windows 3.1, Windows 95 or

PCB Designer EEEN=C ki T

Amex/Access/Delta/Visa Will work with any Windows supported printer and monitor
For Windows 3.1, ‘95 or NT

PCB Dengner - 1d \cbho B o . ~1al £1 ‘
% fio £ Bowd Is¢ SMP ‘- ir)rﬁnrmﬁﬁf’rﬂrrrr‘g
Dizlei@] TITIT Internet Xl 8 .
- ' 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/win3/apps/pcbdemoy/ as
B pcbdemo.zip. intemet e-mail pch@niche.demon.co.uk.

E ‘ LT
R Bd i b arr]
—|/Produce Single or Double sided PCBs.
chi: v/ Print out to any Windows supported printer.
v Toolbar for rapid access to commonly

used components.
{1+ Helpful prompts on screen as you work.
ifv Pad, track & IC sizes fully customisable.
E v No charges for technical support.

v/ Snap-to-grid sizes 0.1%, 0.05" 0,025"

and unrestricted.

v SMT pads and other pad shapes.
v Prints at the resolution of your printer, much

\_ Sk higher than the screen shot shown here.
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ol VIl EPEP-SE W, B 1% i E —

Niche Software (UK
12 Short Hedges Close, Northieach, Cheltenham GL54 3PD  Phone (01432) 355 414
Available in South Africa from JANCA Enterprises, PO Box 32131, 9317 Fichardtpark at R299,00

Looking fdr the price?
It's just £49.00 all inclusive!jg

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

...No additional charges for
overseas orders.

<
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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 )
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In the next few years, landing on Mars will begin again in earneslt, w:th 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

"9 nanage of scientific advancement where sclence
also strives to be increasingly relevant to the pubiic,
the intense interest in the analysis of metecrites
from Mars will ensure that for the next ten years of
! so Mars will remain the focus of scientific
mvestlgatzon 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 1896, 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
‘88 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 tme 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 radicalty atter 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
Spnings experiments claimed that the source of some of
puzzling signais 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
tantasies. More recently, the so calied ‘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
equatonal 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 teen
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 misslons
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 im 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 iandscape. The large rock In
the fereground is ‘Big Joe'. This is a hostile surface, with wide
extremes of temperature, very low pressure and a high levels of
dangerous ultra viclet radiation.

Figure 5 shows the view from Viking Il 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 fanders.

The Martian surface certainly contains scme major features.
Figure 6 indicates a section of the so called Vailea Marineris which
is a major feature extending for around 4000 km along the Martian
surface. It is associated with gedlogical 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
reveaied to be one of surprising diversity and one that will no
doubt in time provide a great wealth of scientific informaticn.

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 1982 o fiyby _ Partial - instruments failed:nc data !
Mariner 3 USA 1964 fiyby  Satelite shroud did not detach
| Marlner 4 USA 1964 flyby Successfully returned 21 photos
" Mariner 6 USA 1969 fly by Successfully returned 76 photos
~ Mariner 7 S usa 1989 fiy by Successfully returned 126 photos
Mariner 8 USA 1971 orbiter ~ Crashed into Atiantic
 Mariner 9 USA 1971 obiter  Very successful - returned 7329 photos
Mars 2 USSR 1971 lander/ ? lander crashed
I orbiter Some orbiter data
Mars3 O USSR T e i lander/ Partial: fanded in dust storm
orbiter Some orbiter data
. Mars4 USSR 1973 3 orbiter ~ Failed to orbit
Mars 5 USSR 1973 orbiter Incorrect orbit
_ Mars6 USSR 1973 _lander  Failed during landing
| Mars7? i SRR 1973 lander ~ Missed planet
[ Viking1 USA 1975 orbiter/ Successful - together
[ il = - lander sent 50,000+ photos 5
Viking2 USA 1975 orbiter/ Successful - together
< lander sent 50,000+ photos
Phobost USSR 1988 __complex Lost en route to Mars
Phobos2 USSR 1988 complex  Partial - lost near Phobos 2
 Mars Observer  USA 1993 _orbiter Falled at Mars orbit 2
Mars-96 Russia 1996 orbiter/ Failed - crashed
lander crashed into Pacific
L S, O
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Figure 3: Water outflow channel skirting round crater feature
( Courtesy NASA )

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

Figure 5: View from the Viking Il landing site - the distribution
of rocks is more uniform cempared 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 volcances such as Olympus
Mons and with the existence of what appear to be water outflow
channels. One possible source of such 'chactic 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 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 Cto + 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 ¢ap 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
B e E
Molecular Oxygen e ot
Carbon Monoxide 0.05
_Water Vapour Q.02
. Neon 0.0001 :
Krypton 0.00003
Xenon £ 0.00002

pole as carbon dioxide begins to build up agaln at the pols.
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 he
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 Martlan
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 equat
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 precesslon 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 Southern Martian
 Hemisphere Hemisphere Days
Spring Autumn 194
Summer Winter 178
- Autumn Spring 143
Winter 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 I
short warmer summers - a mirror.image of what takes place
at present in the scuthern 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 milllon 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 aiways get it
moving again.

ALH84001:The McKay Paper in ‘Science’
It was the paper in Science describing the work on the
ALHB84001 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 ALHB4001 are described as belonging
to the Shergottite-Nakhatla-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 isctopic compositions of trapped gases in
the SNC meteorites has a direct one to one correlation with
the levels measured by the Viking landers. 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.

7 o 1

LOG PARTICLES PER CM”

MARS ATMOSPHERE

SHERGOTTITE GLASS

Figure 7 Gas concentration of cavities within Mars meteor
Shergotty EET79001 as compared with the Vikin
atmospheric data ( Courtesy NASA
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‘B? Spice has to be the best modelling package | have used. It cerlainly offers outstanding
value for mahey. | can highly recommend it.” Mike Moore of n.m)tk

“This Profassor and hls students really appreciate the ease of the 'use with which a sghematic
can be enfered and a design can be simulated. B? Spice is remarkable.” Professor/Richard
Sandige,fUniversity of Wyoming

“B* Spige is very easy o use and the graphics are excellent!.” hm..\. \Lewis, Cart¢r Burgess
Conswstants

® For the PC or Mac

® Free unlimited technical support

I} | .\.r
Prices: ﬁ _ku.u.l 2.

-

Analogue and Digital circuit modelling -
_Sm_amu‘dsm<mm on the screen, n6t\with the bank accounf"

22,“ to the UK, B’ SPICE is the analogue circuit modelling packgge for studgnts and
engineers who wafft to undertake serious computer modeiling, and nged a package that can
produce results.

B’ SPICE uses indlstry standard computer simulation (SPICE/3F5) to drive a package
which is powerful, fasy and reliable, but at a fraction of the cost usually associated with such
comprehensive softwate. Look at just some of the features:

®  Setup all SPICE simulation options _
® Import/export SPICE netlists as well as additional manlifacturers models

® Includes the Berkley SPICE library + the Commercial Library with 1000°s%0f models
from the majer manufacturers -

®  Model/Symboladiting to customiSe models in the libfary and create new ones

®  Resuits displayed.ip scrollablegwaveform and table fprmat ’

®  Nolimit to maximugn n:ncmﬁnm

. y

Plus much more 4
Commands include: AC & D% \waveform analysis, Transient analysis, Fourier, Noise, Sensitivity,
Distortion, Tf(small signaltransfey), plus much more

And for Digital Modelling - B’ LOGIC

Build the circuit on the screen and tast it out by placing probés directly in the circuit. As the simulation
progresses, the signal values are displayed, both in the probeg and in a scrollable.timing diagram

® Multiple famlilies of componants

® Shrink saved circuits to blocklsize to
test and drive new ones

® Customise rise and fall delays of
individual pins on components

® Place probes anywhere on the circlijt

® Turn a circuit into a component anc
then use it in your design

® Build lipraries of new components

® Hierarghical circuit design

® Switch from typical to worst case analyses

® Opef multiple circuits at the same time

® Agalyse in real time or step by step

® SEt up PLA,ROM & RAM to your requirements

B?SPICE £199 + VAT, B’LOGIC £199 + VAT Educational Discounts available (Subject to proof of status). Available on 3.5” disk or CD ROM. Both Windows 95/NT 32bit and Windows 3.X versions are available.

RD Research, Research House, Norwich Road, Eastgate, Norwich, Norfolk, NR10O 4HA, Tel/Fax 01603 872331




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-wolld be
able to withstand a viclent 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 cnly 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 basls 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 resuit 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 ALHB84001 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
withsindications 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
PAHSs 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.

ELECTRONICS TODAY INTERNATIONAL

-analysis has been undertaken of such structures using o

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 unigue fingerprint of a relatively simple set of
micro-organisms.

In analysis of carbonate globules, these appear to have
formed along pre-existing fracture iines - suggesting that
these could have been occupied by water. Extensive

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 ok
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 thei
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 Novemnber 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 miillion 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 Pillinger
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 paleontclogy 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 tc be better preserved on Mars. Mars
appears to have a single static crustal layer while on earth
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the surface plates float on a denser layer of
magma. On Mars, there will be key interest in
identitying 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 seasonat dynamics on Mars
are uniikely 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 Sampte 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 resotution mapping
information to identify any possible landing sites
for such a sample return mission.

The key to determining such surface geciogy
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 ianded missions. This
technology, however, is one which is highly
developed already for temestrial 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 empioy 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 iikely 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 needie 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 techniclans at the company's
facilities near Denver, Colorado ( Courtesy Lockheed Martin )

3 Figure 9 Transit orbit between Earth and Mars of the Mars
Global Surveyor craft { Courtesy NASA )
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Surplus always
wanted for cash!

SPECIAL BUY

‘AT 286"
40Mb HD + 3Mb Ram

LMITED QUANTITY only of these 12Mhz HI GRADE 286 sys!ems
Made in the USA lo an industrial specification, the system was
gesigned for total refiabifity. The compact case houses the mother-
poard, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
arive & integral 40Mb hard disk drive 10 the tront, Real time clock
wih banery backup is provided as standard. Supplied in good used
condition complate with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 86 DAY Full Guarantee, Ready lo Run |

Order as HIGRADE 286 oﬂl y £129 oo (E)

Cptional Fitted exiras: VGA graphlcs card £259.00
1.4Mb 3%" floppy disk drive (instead of 1.2 Mb) £19.95
Wordpertec! 6.0 for Dos - when 3%" FDD option ordered  £22.50
NE2G30 Ethemnet (thick, thin or twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

Limited quantity ol this 2nd user, supurb small size deskiop unil.
Fully featured with standard simm connectors 30 & 72 pin. Suppled
with keyboard, 4 Mb of RAM, SVGA monitor output, 256k cache and
megral 120 Mb [DE drive with single 1.44 Mb 3.5" floppy disk drive.
Fully lested and guarantesd. Fully expandabie Only
£399.00

Many other options avaiable - call for details.

FLOPPY DISK DRIVES 3%" - 8"
5%" or 372" from only £18.95 |
Massive purchases ol standard 5%" and 3%" drives enables us Io
present prime product al industry beating low prices! All units (unless
stated} are BRAND NEW or removed from often brand new equip-
ment and are tully lested, aligned and shipped to you with a 90 day

rantee and operate from standard vottages and are of standard

size, All are |IBM-PC compatible (i 3%" supponted on your PC),
3%" Panasonic JU363/4 720K of equivalent RFE £24. 95%3;

3% Mitsubighi MF355C-L. 1.4 Meg. Laptops only £25.95
3%" Mitsubishl MF355C.D. 1.4 M Non laptop £18.95(B
5%" Teac FD-55GFR 1.2 {for 1BM pc's) R £18.95(B
S%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) AFE  £29.95(B
5%" BRAND NEW Mitsublshl MF501B 360K £22.95(B)
Table top case with nteg!al PSU for HH 5%* Flopp or HD £29.95(B)
8" Shugart 800/801 8° 5S refurbished & 1ested £195.00(E)
8" Shugart 810 8° SS HH Brand New £195.00( E)
8" Shugart 851 8° double sided refuibished & tested EZSO 00 ;
EW 275.00(E

Mitsubishi M2894-63 8" doubie sided Ni
Mitsublshi M2896-63-02U 8" DS slimline NEW 2285 .00

Dual 8" cased drives with integral power su 2 Mb £499.0 E;
HARD DISK DRIVES

End of line purchase scoop! Brand new NEC D2246 8* 85 Mbyte
orive with Indusiry standard SMD Interface, replaces Fujitsu
equivalent model. Full manual. Only £299.00 or 2 for £525.00 (E)

%" FUJI FK-309-26 20mb MFM UF RFE £59.95(C
3% CONNER CP3024 20 mb IDE I/F {or equiv )RFE £69.95(C
3%"* CONNER CP3044 40mb IDE |/F {or equiv.)RFE £69.00(C
3% RODIME RO30578 45mb SCS! IF (Mac & Acorn)  £69.00 C

3%" WESTERN DIGITAL 850mb IDE IfF Brand New  £185.00] C
5% MINISCRIBE 3425 20mb MFM I/F {or equiv.) RFE 249 QE(C
5%° SEAGATE ST-238R 30 mb RLL UF Refurb 95(C
S%" CDC 94205-51 40mb HH MFM LF RFE tested EGQ.QS(C
5%° HP 97548 850 Mb SCSI RFE ested £89.00(C
S%" HP C1010 2 Gbyte SCSI differentiai RFE tested  £195.00(C
8" FUJITSU M2322K 160Mb SMD ifF RFE tested £195.00(E
Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95

THE AMAZING TELEBO.

Converts your ¢colour monitor into a QUALITY COLOUR Tv!t

TVSOUND & -
VIDEC TUNER §

CABLE COMPATIBLE *

The TELEBOX is an atiractive fully cased mains powered unit, con-
tamning all electronics ready 1o plug into a host of video montors
made by makers such as MICROVITEC, ATARI, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc The composite
waieo output will aiso plug directty hxo most video recorders, allowing
reception of TV channeis not normally receivable on most televi-
sion receivers' (TELEBOX MB). Push button controls on the front
panel allow receplion of B fully tuneabis 'off air UHF colour television
channels. TELEBOX MB covers virtually all television trequencies
¥HF and UHF including the HYPERBAND as used by most cable
TV operators. A composite video ou:')m is located on the rear panel
for dwact connectlon to most makes of monitor or desktop computer
video systems. For complete compatibility - even for monitors with-
out sound - an integral 4 watt audic amplifier and low level Hi Fi
audfio oulput are provided as standard,

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fitted with integral speaker £35.50
TELEBOX MB Multiband YHF/UHF/CablesHyperband tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification
“For cable / hyperband reception Telebox MB should be connected
¥ 2 cable type service. Shipping code on all Telebo: is (B

VIrfuaHy every t pe of power

ply you can agine.Over

00 Power Sup Hes E: Stock
Call for Info / lis

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMIGONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

One of the highest specification
'Q‘ monitors you will ever see -
At this price - Don’t miss it!!

Mitsubishi FASA15ETKL 147 SVGA Multisync colour monkor with fine
., 0.28 dot pitch tube and resclution of 1024 x 768. A
E varigty of Inputs allows connection 15 a host of comput
£ ers inch

IBM PC's.in CGA EGA, VGA & SVGA
1 modes, , COMMODORE (Inchuding Amica 1200),
" AHCHIME‘DES and APPLE. Many fealures: Eiched
tacapiate, text swichng and LOW RADIATION MPR
specification. Fully guaranteed, suppiied in EXCEL-

LENT bttie used condition "
Tih & Swivel Base £4.75 Only £119 o &2,

VGA cabie for IBM PC included.
External cabies for other types of computers CALL

Surplus always
wanted for cashl

19" RACK CABINETS

Superb quatity 6 foot 40U
Virtually New, Ultra Smart
Less than Half Price!

Top quahfz 19 rack catinets made in UK by

Optima Enclosures Ltd. Wnits feature
designer, smoked acrylic lockable front door,
tuit height lockabig half louvered back door
and louvered removable side paneis. Fully
adjustable intarnal fixing struts, ready punched
for any configuration of equipment mounting
plus ready mounted integrat 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatlle we
have ever sold. Racks may be stacked side by side and therefore
require only iwo side panels o stand singly or in muitiple bays.
Ovarail dimensions are: 77%* H x 32%° g X 22" W. Ordey as:

OPT Rack 1 Complete with removabie side panels. £335.00 (G)

OPT Rack 2 Rack, Less side panels £225.00 (G)

32U - High Quality - All steel RakCab

Made by Eurocraft Enclosures Lid lo the highest possible spec,
rack features all stesl construction with removable

FORITCat oo titir

PCHICIITIRETITINeS

As New - Used on fiim 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)

side, front and back daors. Front and back doors are .25
hinged tor easy access and all are lockable with =
five sature 5 lever barrel locks The front coor £
is constructed of double walled stesl with a

‘designer style smoked acryllc front panel t

Justin - Microvitec 20" VGA (800 x 600 res.) colour monitor's.
Good SH condltion - from £299 - CALL for Info

PHILIPS HCS35 (same style as CMBB33) altractively styled 147
colour monitor with both RGB and standard composlite 15.625
Khz video Inputs via SCART socket and separate phono [acks.
Integral audio power amp and speaker for all audio visual uses.
Will connect direct to Amiga and Atari BBC computers. ideal for all
video monitering / security applications with direct connection
to most eolour cameras. Hrghg ality with many featurgs such as
front concealed'ﬂ?yp controls, VCR correction button ele. Good
used condition - tully tested - guaranteed

Dimensions: W14* x H12%" x 15%° D. Only £95

PHILIPS HCS31 Uttra compact 9" colour video monitor with stan-
dard compasite 15,625 Khx video input vie SCART socket. ldeal
for all montoring / security applications. High guatity, ex-equipment
fully tested & guaranteed (possible minor screen bums). In atirac-
liva sguare black plastic case measuring W10 x H10* x 13%" D.

240 V AC mains powerad. Omy £79.00 o)

KME 10" 15M 10009 high definition colour monftors with 0.28" dot
pitch. Superb clarity and modern styling. ..

QOperates from any 15.625 khz sync RGB video
source, with RGB analog and composite syne
such as Atari, Commodore Amiga, Acorn §
Archimedes & BBC. Maasures only 1 Yz' x12° x
11°. Good used condilion Only £125 &

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 styla case. Perfect for Schools. Shops, Disco, Clubs, etc.in
EXCELLENT titile used conditian with full 90 day guarantee.

20"...£135 22"...£155 26"...£185

2 SPECIAL INTEREST ITEMS

MITS. % FA344SETKL 14" industrial spec SVGA monfiors  £245

£POA
£850
£750
£95

ZxW 10 400 kW - 400 Hz 3 phase power sources - ex stock
|BM 8230 Type 1, Token ring base unit driver

IBM 53F5501 Token Ring ICS 20 port lobe modules
18M MAU Token ring distribution panel B228-23-5050N
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550
Trend DSA 274 Data Analyser with G703(2M) 64 Vo £POA
Marconi 68310 Programmable 2 to 22 GH2 sweep generalor £6500
HP1650B Logic Analyser £3750

HPA761A Pattem generator & HP3782A Efior Detector  £POA
HP APOLLO RX700 system units £950
HPE621A Dual Programmabie GPIB PSU 0-7 V 160 watts  £1800
HP3081A Indusliifa workstation c\w Barcode swipe reader  £175
HP6264 Rack mount variable 0-20V @ 20A metered PSUY €675
HPS4121A DC to 22 GHz four channal test set £POA
HP7580A A1 8 pen HPGL high speed drum plotter £1450
EG+G Brookdeal 95035€ Precision lock in amp £650
View Eng. Mod 1200 computerised inspection systam £POA
Ling Dynamics 2kW programmabie vibration test system  EPOA

Computer controlled 1056 x 560 mm X Y tabte & conirolier £1425
Keithley 580 CV capacitor / vollage analysar £POA

Racal ICR4(0 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Ling UPS - New batts Dec.1995  £3500
ICI R5030UV34 Cleanhne ultrasonic cleaning system £POA
Mann Tally MT645 High speed line printer £2200
Intel SBC 486/133SE Multibus 486 system. SMb Ram £1200
Zeta 3220-05 AQ 4 pen HPGL. fast drum plotiers £1150
Nixon HFX-11 (Ephiphot) exposure controt unit 145

£1450

us Boards & Components List. SAE/ CALL I:Po%
£55

£15850

Motorola VME
Trio 0-18 vdc linear, metered 30 amp bench PSU. New
Fujitsu M3041R 600 LPM band primer

Fumsu M3041D €00 LPM printer with nelwork interface £1250
Parkin Elmer 2998 infrared spectrophotometer £POA
YG Electronics 1035 TELETEXT Decoding Margin Meter  £3750

Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager) £950

Sekonic SD 150H 18 channe digral Hybnd chart recorder £1935
TAYLOR HOBSON Tallysusf ampifier / recorder £750
System Yideo 1152 PAZ waveform mondtor £485
Test Lab - 2 mir square quietisad acoustic test cabinets £300
Kenwood 9601 PAL Vectorscope - NEW £650

Please call for further details on the above items

enable status indicators to be seen through the
panel, yet remain unabtrusive. Internglly the rack
features fully slotted reinforced ventical !ime
members tc take the heavlest ot 19" l:
equipment, The two movable vertical fiing struts [
(exrras avarlab&e) are pra punched for slandard &
‘cage nuls'. A mains distribution panel intemal
ly Mounted to the battom rear, provides B x |IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utility socket. Overall ventilation is provided by
fu“z louverad back door and double skinned top section

lop and side louvres. The top panel may be removed for fitting
of Integral fans lo the sub plate etc. Other teatures include: fited
caslors and fioor levelers. prepunched utility panei at lower rear for
cabie / connector access etc. Supplied in excellant, slightly used
conditlon with kays. Colour Royal blue. Extermal dimensions
mm=1625H x 6350 x 603 W. (64" H x 25" D x 23%" W)

Sold at LESS than a third of makers price !!

A superb buy atonly £195.00 ©

Over 1000 racks - 19" 22" & 24" wide
3to 44 U high. Available from stock !
Call with your requirements.

TOUCH SCREEN SYSTEM

The ultimate in ‘Fouch Screen Tachnology’ made Dy the experts -
MicroTouch - but soid at a price below tost 1l System consists of
a flat transiucent glass laminated panel measuring 29.5 x 23.5 cm
connected 1o an electronic controller PCB. The controtler produces
a standard serial R$232 or TTL outpu! which continuously gives
simple serial data containing positional X & ¥ co-ordinales as to
where a finger is touching the panel - as the finger moves, the dala
instantly changes The X & Y information is given at an incredible
matrix resotution of 1024 x 1024 positions over the entire scresn
size Il A host of avallable translation software enables direct con-

nection to a PC for a myriad of applications including: control pan-

€ls, poinling devices. P&S systems. controllers lor the disabied or
computer un-trained etc etc. Imagine using your finger with
"Windows', instead of a mouse I! {a driver is indeed available 1) The
appﬂcnuons for this amazing product are only limited by your
Imagination/f Complete system includin a% Controller, Power Suppiy
and Data supplied at an incredible price of only:

Full MICROTOUCH software support pack £145. 00 {8)
and manuais for IBM compatible PC's £29.55 AFE - Tested

LOW COST RAM & CPU'S

INTEL ‘ABOVE' Memory Expansion Board. Fulklength PC-XT

and PC-AT compatible card with 2 Mbytas of memory on board.

Card is fully setectable for Expanded or Extended {286 processor

and above) memory. Full data and driver disks Sugplled RFE.

FuHr tested and guaranteed. Windows compatible. 59.95(A1)

Half langth 8 bit memory upgrade cards for PC AT XT expands

memory either 256k or 5 12k in 64k steps. May aiso be ysed to il

n RAM above 640k DOS limit. Complete with data

Order as: XT RAM UG. 256k. esfss or512k £39.85 (A1)

SIMM SPECIALS

1MB x 9 SIMM ¢ chip 120ns £16.50 (A1
1MBx8 SIMM3chip80ns E19.50 or 7ons £22.95 (A1
1MBx9 SIMM$chip80ns £21.50 or 7ons £23.75 (A1

4 MB 70 ns 72 pin SIMM_-with parity- Only £95.00 {A1

INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1)
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £££

Only

FANS & BLOWERS

EPSON D0412 40x40x20 mm 12v DC £7.95 10/ £65
PAPST TYPE 612 60x80x25 mm 12v DC £8.9510/ €75
MITSUBISHI MMF-D6D12DL 60x60x25 mm 12v OC £4.95 107842
MITSUBISHI MMF-08C120M BOxBOX25 mm 12v DC £5.25 10/ 849
MITSUBISHI MMF-09B12DH 92x92x25 mm 12v DG £5.95 10/£53
PANCAKE 12-3.5 92x92x18 mm 12v DC £7.9510/£69

EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specify 110
or 240 v £6.95. 80 x 80 x 38 mm - specify 110 or 240v  £5.95
IMHOF B26 1300 rack mnt 3U x 19" Biower 110/240v NEW £79.95
Shipping o all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL
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ALL MAIL & OFFICESE [LONDON SHOP
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account onger £50
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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 Sclence 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 wil 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 processss are planned to last at least two
years.

Figure 8 shows final preparations on the Mars Global
surveyor as undertaken by Lockheed Martin techhicians 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 Farth to catch up with Mars. The
critical manoguvre 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 tatter 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
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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 595 kg
~ Fuel 380 kg

Science payload 75 kg

Cross section area 1.5mx 1.5m x height 3m
. Solar panel width 12m
" Solar panel power - 9BO0W {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. QOrbital 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 beth silicon and gallium arsenide will
provide 667 W of power (at aphelion) for system operatien
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 mullilayer 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 Qrbiter 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 transtates to image
resolutions ranglng 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 resclution to determine
features of specific surface and geclogical interest such as
the ‘face' on Mars.

A major part of the value of this imaging role will be to
identify and menitor 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 gver 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 dicde 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 re solution 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 resclution of 2 metres. At this higher level of resclution,
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 mineralcgy 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 wil 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 manceuvres 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
Ciarkeson looks at the successful Mars Pathfinder mission
and the tragic loss of the Mars-96 project.
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RUSSIAN BORDER GUARD BINOCULARS £1798
Probatty the best binoculars in the worldl nng for brachure

VEGA RUSSIAN MUL TIBAND World communications feceiver
Swavebands (Sshod LW 1FM, 1MW) intesnai fermte and extemal
telescopic aenals mains or battery Large typ«cady Russian ragiol
£45 ref VEGA

NEW LASER POINTERS <Smw 75 metre range nand heid untt
funs on two AA batlenes (supphed) 670nm £29 ref DEC49
MULTIBAND RADIO Compact general purpose radio recener
covering ar pb tv cbetc Squelch vol and tuning £24 ref MB1
DIVINING RODS £3.99 a pair! ref EF111

MOONSHINE BIBLE 270 page book covenng the production of
alchoho! from potatoes. nce grains etc Drewings of simple home
made stifls nght through to commerciai systems £12 ref MS3
NEW HIGH POWER MINI BUG Wrh a range of 800 metres or
more and up 1o 100 hours use from a PR3 tris wall be popular Bug
measures less than 1" squarel £26 Ref LOT102

BUILD YOU OWN WINDFARM FROM SCRAP New
publication gves step by step gude to buiding wid generators
Armed with thus pubhcation and a good loca! scrap yard coukd make
you seif sufficient in electrotyl £12 ref LOT81

PC KEYBOARDS PS2 connector, top quality suttable for all 286/
3867486 etc £10 ref PCKB 10 for £65

TRACKING TRANSMITTER range 1 5-5 miies, 5 000 hours on
AA bateres also transmits info on car direction and motion!Works
with any FM racio 1 5 square. £65 ref LOT101

ELECTRIC DOOR LOCKS Complete lock wath both Yale lock
and 12v operated deadlock (keys mcluded) £10 ref LOT9Y
SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 60x{ compiete with metat tripod
{(imposible lo yse without this on the higher settings) 65mm lense.
leather carrying case £149 ref BARGS

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (Included) to any standard
televisiont All the components Including 3 PP battery will fit into a
cigarette packet with the lens requinng & hoke about Imm diameter
Supghied with terescopic aenal bt a piece of wire about 47 long wil
stil give a range of up to 100 metres A singke PP3 will probably gve
iess than 1 hours use £99 REF EP79 {probably not hoensabiet)
GPS SATELLITE NAVIGATION SYSTEM wmace by Garmin
the GPS38:1s hand heid, pocket szed 2550, postion, aititude, graphic
compass. map builder etc £179 ref GPS1

CCTV CAMERA MODULES 46XT0X26mm. 30 grams. 12v
100mA aulo slectronic shutter 3.6mm FZ lens, CCIR. 512x492
parels, wdea output 1s v p-p (75 ohm) Works directly #to a scarnt of
video Input on a tv or video IR sensitve £79 95 ref EF137

IR LAMP KIT Sutabie for the above camera, enables the camera
1o be used in totai darkness! £6 ref EF138

INFRA RED POWERBEAM Handheid tattery powered lamp. 4
inch refiector. Krypton butb, gives out powerful infrared iight) 4 D cetls
required £29 red PY

MONO VGA MONITORS, Perfect condibon, Compag, 14°, 3
months warranty £29 ref MVGA

SUPER WIDEBAND RADAR DETECTOR Detects both radar and
1aser , X K and KA banas, 360 degree coverage front and rear wave
guides, may be fllegal to usel 1 152, 7"x4.6" £149 red RD2

9 WATT CHIEFTAN TANK LASERS

Couble beam units des:gned to fit dithe gun bamel of atank. each unt
has two sem: conductor {asers and motor drive units for alignement
7 mile range, no circut dragrams due to MOD, new pnce £50,0007 us?
£199 Each untt has two gallum Arsenice injection iasers, 1 x Pwatt
1x3watt S00nmwaveiength, 26vdc, 500Nz puise requency Theunts.
also contsn an electronc recener 1o detect reflected signats from
targets £199 for one Ref LOT4

TWO WAY MIRROR KIT Includes special adhesive fitm to make
two way mirrof(s) up to 6020, (giass nol included) meludes full
nstructions. £12 ref TW1

NEW LOW PRICED COMPUTER/WORKSHOP/HI-FIRCB
UNITS Complete protection from fautty equipment for everybodyl
Inhife unit fs 1n standard IEC ead (extencs t by 750mm). fitted niess
than 10 seconds, res@ttest button, 10A rating £6 99 each ref LOTS
Or 3 pack of 10 at E49 90 ref LOTE f you want a box of 100 you can
have one for £2501

WIND UP FLYING PARROT! Genuine parrot tnat flaps its wings
and fies for up to 50 meters £6 ref EF2

RADIO CONTROLLED CARS FROM £6 EACH!II il
returns from famous manufacturer, single channel
{teft, nght forwaras backwaros) £6 ref LOTY. Two channe! with more
features £12 ref LOT2

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swipes) £9 95 Cased with
fiyleads, designed to read standand credit cards! they have 3 wires
coming out of the head so they may wrte as weit? compiete with
cortrol ectromes PCB just £9 55 ref BAR3Y

WANT TO MAKE SOME MONEY? STUCK FOR AN
{DEA? We have coilated 140 business manuais that give you
informaton on settng up differen businesses, you peruse these at
your lesure Lsing the text eddor on you PC. Also Inciuded 15 the
certficate enadiing you ta reproduce (and sed!) the manuats as much
as you liket £14 ref EP74

COIN OPERATED TIMER KIT Complete wath consiot
mechanem, adjustable tme deiay, relay output, put a comsiot on
anythng you kked TV.s. wvidecs, fndges dnnks cupboargs HIFt
takes 50p's and £1 coms DC operated, pnce just £7.99 ref BAR27
ZENITH 800 X MAGNIFICATION MICROSCOPE Zoom,
metal construchon, built in hght, shamp farm, group viewng screen
lots of accessones £20 ref ANAYLT

AA NICAD PACK Pack of 4 tagged AA nicads £2 99 nef BAR34
NIGHTSIGHTS Model TZ54 wiih infra red illuminator. vites up o
75 metres m full darkness n nfrared mode, 150m range. 45mm lens,
13 deg angle of view, focussing range 1 5m tonfinty. 2 AA battenes
required 9500 weght £199 ret BARST 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 99x24mm £2.99 ref SM1523A

20 character 2 line, 83x19mm £3 99 ref SM2020A

16 character 4 line, §2x25mm £5.99 ref SMC1640A

TAL-1, 110MM NEWTONIAN REFLECTOR TELESCOPE
Russian Superd astronomical 'scope evenything you need for some
senous star gaang' up to 169x magnification Send or fax for further
nformation ref TAL-1 £24§

SOLAR ENERGY/GENERATOR PLANS For your home
loads of info on desigming systems elc £7 ref PV1

SOLAR COOKERS Comprenentve gusde ‘o building sciar powered
cookers meciudes ptans recipes  cookng times ets £7 ret SBC1

WOLVERHAMPTON
ELECTRONICS STORE
NOW OPEN IN WORCESTER ST
TEL 01902 22039

CENTRAL PQINT PC TOOLS Award winning software 1,300
wirus checker, memory optirmmser, disc optimmer, file compression,
Iow level formatting, backup scheduier, disk defragmenter undeiete,
4 caicutators Dbase, dmc editor over 40 viewers. remote computing
password prolection, encryplion, comprehensive manual supphed
etc £8 ref ot 97 3 5" dreks

COLOUR CCTV
VIDEO CAMERAS,
BRAND NEW AND,
CASED, £119.

PERFECT FOR SURVEILLANCE,
INTERNET,VIDEOCONFERENCING,
SECURITY, DOMESTIC VIDEO

Works with most modem video's, TV's,
Composite monitors, videograbbercards etc
Pal, 1v P-P, composite, TS5chm, 1/3" CCD, 4mm F2.8,
500x582, 12vdc, mounting bracket, auto shutter,
100x50x180mm, 3 months warranty, 10 or more £99 ea
MICRO RADIO i's iny, just 38" thick, auto funning. complete with
headphones FM £9 99 ref EP25

HANDHELD SCANNERS 10 channei bum in charger, LCD
aspiay £119 ref B110B, 100 channe mode! £229 ref BI10E
SMOKE MACHINE 42 3 cubk metres 3 min from this mains
operated machine £299 ref GOO2B. smoke fuid £25 (5 kires) gives
about 2.5 hours use rel GOO2AA

Check out our

WEB SITE
full colour interactive
1997 catalogue

http:/ /www.pavilion.co.wk/bull-electrical

IBM PS2 MODEL 150Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply  £9.95 ref EPET
1.44 DISC DRIVES Standard PC 3 5" drives but returns so thay will
need attenbion SALE PRICE £4.99 ref EPS8

1.2 DISC DRIVES Standard 5 25" drves but retums so they wil
need attention SALE PRICE NOW ONLY £3.50 ref EPES

£P3 NICADS Unused ut some siorage marks  £4 99 ref EPS2
GAS HOBS AND OVENS Brand new gas apphances, perect for
small fiats etc Basic 3 bumer hob £19 ret BAR316 Sasic small built
n oven SALE PRICE £59 ref EPT3

ENERGY SANK KIT 100 6" 6v 100mA paraie 100 diodes.
conhnection details etc. £99 ref EF112

PASTEL ACCOUNTS SOFTWARE, does everything for all
Sizes ol DUSINESSES INCIVGES WOTODIOCRESO! TROOM WIter wandowing,
networkabee up to 10 statiors. muliple cash books efc 200 page
comprenensve manual 90days tree technical support {01342.326009
try before you buyl) SALE PRICE £9 95 ref SA12 SAVE £120M
PC PAL VGA TO TV CONVERTER Converts a coiour TV mto
abasic VGA screen Complete with buit m psu, bead and shware  ldeal
1ot laptops of a cheap upgrade Supphed in kit form for home assembly
SALE PRICE £25 REF SA34

YUASHA SEALED LEAD ACID BATTERIES Two sizes
currently avaatie this month 12y 15AH at £ 18 ref LOT8 and 6+ 104H
at Just £6 ref LOTT

ELECTRIC CAR WINDOW DE-ICERS Complete with cabie
plug etc SALE PRICE JUST E4.89 REF SA28

AUTO SUNCHARGER 155«300mm solar panel with diode and 3
BULL ELECTRICAL
250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 5¢ YEARS).
MATL 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 PLA'S £3.50

PLEASE ALLOW 7-10 DAYS FOR DELIVERY PHONE ORDERS
WELCOME (ACCESS, VISA, SWITCH. AMERICAN EXTRESS)

TEL: 01273 263500
FAX 01273 323077
E-mail bull@pavilion.co.uk

—_—

metre lead fitted with a cigar piug. 12v 2wall £12.99 REF AUG10P3
PROJECT STRIPPERS Small cased UNITS «deal tor stripping
I6ts of usefia pOOTes INCIudINg a smar case 120X 150X50mm with feet
etc andicts of components SALE PRICE JUST E10 FOR FIVE REF
MD1 or a pack of 20 for £16 95 ref MD2

SOLAR POWER LAB SPECIAL You get TWO 656" 6v 130mA
solar cels 4 LED's wire buzzer switch plus 1 relay or moter Superb
value kit SALE PRICE JuST £4.99 REF SA27

13.8V 1.9A PSU casea with leaas Just £9 99 REF MAG10P3
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the CS matof but ok for any 12v moter up 12 30A Complete with PCB
etc Aheat smk may be required £17 00 REF: MAGY7

SOLAR NICAD CHARGERS 4 x AA size £9 99 ref 69476 2 x
C see £9 99 ref 6P4TT

VIEWDATA SYSTEMS made by Phidips compiete with intetnal
1200/78 modem keyboard psu ef¢ RGB and composte outputs
menu dnven autodialier etc SALE PRICE £12.99 REF SA1S
MEGA POWER BINOCULARS Made by Mekos 20 x
magnificabon precion ground fully coated optics 60Mm objectves
shock resustamt caged prsms. case and neck strap £86 ret HPH1
GIANT HOT AIR BALLOON KIT Buid a 4 5m creumtrence
1 Bm hagh fuity functioning balloof, can be launched with home made
burner etc Reusatie {(unlil you loose itf) £12 50 ref HA1

AIR RIFLES .22 As used by the Chinese army for training puposes,
50 Inere 18 a 10t about! £38 95 Ref EF78. 500 pellets £4 50 rel EFS0
VIDEO SENDER UNIT. Transmits both audio and wideo signals
from eftner a3 wieo camera, wdeo recordel TV or Computer etc to any
standard TV set in 2 100 range! (tune TV to 2 spare channel} 12v DC
op Prce s £25 REF: MAG1S t2v pir s £5 extra REF; MAGSP2
*MINATURE RADIO TRANSCEIVERS A par of wallee talkies
with a range up 1o 2 K in open country Units measure 22x52x155mm
including cases and earpces 2xPPJ reqd £37 00 pr REF: MAG20
*FM TRANSMITTER KIT noused i a standard working 134
adaptert! e bug runs directly off the mans so lasts forever! why pay
£7007 or price ® £18 REF. EF62 (et} Transmts to any FM radwo
Buit anc tested version now avaiabie of the above unit at £45 ref
EXM34

*FM BUG BUILT AND TESTED supenor design to kit Supplied
to detecive agencies Ov battery req’d £14 REF MAG14

GAT AIR PISTOL PACK Compiete with prstol dars and pebiets
£14 95 Ref EF828B extra petlets {560} £4 50 ref EF80

6"X12” AMORPHOUS SOLAR PANEL 12v 155¢310mm
130mA SALE PRICE B4.99 REF SA24

FIBRE CPTIC CABLE BUMPER PACK 10 metres for £4 99
ref MAGSP13 ideal for expenmenters! 30 m for £12 99 ref MAG13P1

MIXED GOODIES BOX OF
MIXED COMPONENTS  WEIGHING 2 KiILOS
YOURS FOR JUST £5.99

4X28 TELESCOPIC SIGHTS Suttable for all air rfes ground
lenses, pood hght gathenng properties £24 95 ref R7
GYROSCOPES Remember these? weil we have found a company
1hat still manufactures these popular screntric toys, peffect gt or for
educatonal use etc. £6 ref EP70

HYPOTHERMIA SPACE BLANKET 215x150cm aluminmed
foil bianket, reflects more than S0% of body heat Also suttable for the
construchon of two waty murrorst £3 99 each ref 011041

NICAD CHARGERS AND BATTERIES Standard uvversal
mains operated charger, takes 4 batte + 1 PP3, £10 ref POTID
Nicads- AA size (4 pack) £4 ref 4P42, G suze (2 pack) £4 ref 4P73, O
size {4 pack) £9 ref SP12,

LENSTATIC RANGER COMPASS O filled capsule, strong
metal case larpe Wwiinous ponts Swght fine with magndying viewet
50mm dia, Begm £10 99 ref OKED4

RECHARGE ORDINARY BATTERIES UP TO 10 TIMES!
With the Battery YWaardl Uses the (atest duise wave charge system
to charge 2l popusar brancs of ordinary battenes AAA. AA. C, D, four
ata timel Led system shows when baftenes are charged, automatically
rejects unsuttable cells compiete with mains adaptor BS apofoved
Pnce s £21 95 ref EP31

TALKING WAT CH Yes. &t actually telis you the time at the press of
a button. Also features a voice 21arm that wakes you UP and tells you
what the e 15| LANwm oeft included £7 59 ref EP26

RUBBER COATED HELIOS Binocutars, 10 x 25 fuily coated
optics £45 ref RP1, same spec but nitagen filled and waterprood £75
ref RP2

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new mutiband 2000 radar cetector can
prevent even the most respons.ie of dnvers from losing their licencel
Adjustable audibie alarm with 8 fiashing leds gives instant warning of
radat zones Detects X, K, ahd Ka bands 3 mie range, "over the hill
‘around bends and 'rear trap faciities micro size just 4 262 5™ 75"
Can pay for tsell in just one day! £88 ref EP3

3" DISCS As used on oider Amsirad machines. Spectium plus3s etc
£3 each ref BAR400

STEREO MICROSOPES BACK IN STOCK Russan, 200x
compiete with lenses, bghits, fiters etc etc very comprehensme
MiCroscope that would normaly be around the £700 mari, our pnce
% just £209 (full money back guarantee) full detalls 1n catalogue
SECOND GENERATION NIGHT SIGHTS FROM E£748
RETRON Russian mght sight 1 8x_infra red 1amp, 10m-inf, standard
M42 lens, 1 kg £349 re! RETY

LOW COST CORDLESS MIC 500 range, 90 - 105mhz 115g,
193 x 26 x 39mm. Gv PP3 battery required £17°ref MAG15P1

COLOUR CATALOGUE

*SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0862 660377
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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 distance travelled by each stride taken. But stride length
on a nominal stride length for the user, but it has  varies with speed, so unless one walks at a rigidly defined

been established that the stride length of an speed, the measurement will not be a true one.
individual is not constant. It can, however, be However, when measurements of stride lengths for a
closely predicted from the walking speed. geries of given walking speeds were carefully recorded, they
By collecting personal data that relates stride length to were found to vary in a predictable way. It seems that, as
stricde duration, and loading this information into a memory, it  one walks faster, more energy is directed into driving the feet
is possible to design a pedometer - the “Variped” - which and legs forwards, which in turn produces a longer stride
. uses the information to achieve an accuracy that is in a length.
different class when compared to a standard device. Over the normal range of walking speeds, a graph of
stride length plotted against walking speed showed that a
Project beginnings given increment of walking speed gave a proportional
This project grew out of my requirement for a really reliable increase in stride length (see figure 1).
pedometer which could be used to keep a check on my This proportionat relationship may not be univérsal, but by

“keep fit" program, and also help with route-finding when out  collecting the appropriate data, the variation in stride length
walking. Finding the start of an elusive footpath, for example,  with walking speed - or, put another way, the variation in

could be made easier by knowing the exact distance from stride length with stride duration {that is, the time taken for
the last landmark, one stride) - can be determined. Plotting a graph of stride
Whereas the basic pedometer normally counts steps or length against stride duration (figure 2) enables the current
strides, advanced models often include an extra function to instantaneous stride iength to be predicted. By this method,
measure distance. | discovered that this second function | found that stride length was repeatedly predictable to
gave less reliable results, because it depends for its within 2 or 3 per cent, whereas over the test range of from 2
| operation on a single measurement for the user's stride to 5 miles per hour, actual stride length varied by something
length, which is subsequently used to increment the total approaching plus or minus 20 per cent.
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Figure 1: The smoothed graph of Variped stride length Figure 2: The smoothed graph of Variped stride length and
vs. speed for the author. 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.

TRERE . 2

B e
o e g s S

D g W iy g ol e g e |
3™ ]

Bt —
T "' N
2, B PR

Personal Data
To obtain accurate data on stride length and duration, | 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”
(V2500 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, | 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

METRONOME TINE
Bears min sees

STRIBE BURATI@GN STRIDE LENGTH

V@ units v-pEnis
1 - 128H7 RS Km

APPREX. WALKING
SPEED mgh

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 avaitable but, for economy, |
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 | 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 O to 1 or vice versa, the
change is detected and a pulse generated by a monostable
circuit. Because the puises 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-
bit maximum of 127, so that 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 lcaded to the eprom.
will = 128 / 63.36 x (stride length in inches).

The “Variped distance unit® is defined as that distance travelied
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 uriits ="1/1000 mile.

if a metric result is required, then output pulées would be
arranged to occur at I1000th kiltometre 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 haif 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 coliapsible 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, | 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

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

WILES

= 3 0 54
feed it to the counter, which was taped | : | ! 4‘5
to the outside of the walking stick {see ey [ TR S PR TN N e e T
photograph). Of course, there are many FOR OFFSET LOAD[" ; 10 = 3 5 B
ways of registering stride impacts, smon| 58 | 3a | o B4 . 13 | 68 >
including using a standard pedometer, % 1 % a ) - oof 2
or part of it, as the input device. '§° ,.,*; :*g :‘g ;}g :*9 b ,‘;
101 [:} B 30 1
Th F 't 2mph| 102 ] 64 g& a 97 29 13
69 8 97 29 i
% c".cu' i f 6 FLF 3‘1& 1LD
The \{arlped F'rcu't ( lgur? )_ and . 100 - 1FF SPARE DATA SET SPARE DATA SET
contains 10 integrated circuits to time 200- 2FF SPARE DATA SET SPARE DATA SET
th t d th d 300 - IFF SPARE DATA SET SPARE DATA SET
e stride, access the eprom, an: [ 400-7eF SPARE SPARE
drive the display counter. Crystal
oscillator and counter ICI generates
su»_table timing clocks for measuring i Figire 5: ihe block diagram,
stride length. A further counter 1C3 of e b gwoc Jumg
eight bits is used to access the stride et | | !
length data In the eprom so that a = T
maximum of 256 {ocations may be | m{“
used. VARIPED S - fracr| [clock cowen o ACCLUMULATOR
For single stride operation, counter s 3 S ey S mm}‘E nelics
output IC1 pin 14 is used to give e -
increments of 1/128th of a second and _
a maximum time of two seconds per
stride. For the walking stick version, e ooen ; counen
- s - Al COULECTOR ¥ D Y
output ICI pin 13 is used, giving o [ | S | MODULE
increments of 1/64th of a secondand L
a maximum double stride time of four
seconds. Assembly

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 hit 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 0.2 second to 2
seconds, then the “one” bit is ioaded for the time of about
0.45 second. See figure 7.

The most significant bit of the accumulator register is
taken to two monostables (IC10) so that one is triggered by
a change from zero and the other by a change from one to
zerc. The outputs from the two monostables are “ORed” by
a single dicde 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.

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 iocated 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.

Stride rate (metronome reading) =
r beats per minute
Time for a guarter-mile walk =
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e w""”‘*“ 60 / r seconds =
lz ?’ " B0 / r x f Variped time units.

Number of strides in a quarter-mile
~ = {time for a quarter-mile / stride
== ] | . duration) = q seconds / (60 / 1)
Il Lk seconds = (r x q) / 60.
= A "
e - Stride length = a quarter mile / the
| T ’7 number of strides in a quarter mile
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The way ahead

Only one-eighth of the eprom Is used to store one set of data;
the pcb includes extra pads to simplify the addition of a
switch, so that more sets of data may be included. For
instance:

* 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 simpiify 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

increment

max. stnde duration

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:

Stride duration = 3840/ r
Double stride duration = 7680 / r

Stride length = 192000 / {r x q)
Double stride length = 384000 / {r x )

Metric parameters
Stride duration clock frequency = f Hz

IC pin f increment  manx. stride duration
IC1pin 6 256Hz 3.90625ms il
IGipin 14 128Hz  7.8125ms - 2seconds
ICipin 1 364Hz  15625ms 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 haif-
kilometre test distance:

Stride rate {metronome reading) =
Time for a half-kilometre walk =

r beats per minute
q seconds

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

Number of strides in a quarter-mile = {time for a half-
kilometre / stride duration} = g seconds / (60 / r) seconds =
{rxq)/60.

Stride length = a half-kilometre / the number of strides In a
half-kilometre =

500/ (rx q/60) = 30000/ (s xrx-q) Variped distance units.
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Figure 7: the timing diagram.

5 CLOCKS
CLOCK K1 PIN1S
NEXT STRIDE 2 PIN13
COUNT 1C3 I ‘

REGISTER QUTPUT I3 2 o

REGISTER OUTPUT K88

PULSE QUTPUT Qt BASE

2 COUNTS ARE LOST BETWEEN STRIDES
THEREFORE IN EPROM. STRIDE LENGTHS
MUST BE LOCATED (N [(CORRE SPONDING STRIDE DURATION ADDRESS) - 2]

Figure 8; the component [ayout of the PCB.

& "> COUNTER

POWER SUPPLY »

: COUNTER
POWER SUPPLY-

R2

THRC HOLE LINKS

THRO' HOLE LINK

. _—TO COUNTER

& oy A n o
3 : 4 ¥

Above: The author built strapped his original model to a hollow
walking stick into which he had mounted a spri led piston
(cannibalised from an old solder sucker) to a signal at
each stride. The walking stick measures double dlade:.g]’am ofa
low-cost pedometer can be used, wired up to the Variped, to
provide the stride input. The remalning part of the cannibalised
pedometer provides an alternative counter unit. -

l: Main Board
: Resistors
R1 68k
el r2 s
'r' R3 10M
* R4 100k
R5,R6 oM2
I R7,R8 22k
E Capacitors vy ]
C1 120pF AN 3 4
- c2 39pF :
€3,C4,C5 100nF
€86,C7,C8,C9 33nF
3
Semiconductors
IC1 4060
- iIc2 4013
— Ic3 HC590
’ IC4 27C16
M 'cs 4093
gl ll 1C6,IC7 4008
IC8,1c9 HC194
1C10 4098
o1 BC548

D1 - DS 1N4148

x1 Watch crystal 32768 Hz
The counter

G10 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

b

1 eilaneous

ith internal dimensions 120 x 30 x 25 mm (eg
. pcb; some Verc board or similar to
tery 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.

releasing PC potential

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 ‘f’
acquisition instrumentation. We have the product range and expenence ~ The ADC-10 supplied with
to help soive your test and measurement problem. PicoScope gives your computer

a single channel of analog input.

AD¢é-10£49
with PicoLog £59

Call for your guide on ‘Virtual Instrumentation’.
We are here to help you.

Data Logging

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 Picol.og 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. Cen.

releasing PC potential

complete with serlal cable & adaptor. Thermocouple probes available. —
Virtual Instrumentation
Pico’s PC based oscilloscopes simply plug into the parallel port NEW

turning your PC into a fully featured oscilloscope, spectrum ADC-200
analyser and meter. Windows and DOS software supplied.

A D(@-700 pual 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.

ADE-100 €199  AD@-700 with PicoLog £219

AD@-ZOG Digital Storage Oscilloscope
50 MSPS Dual Channel Digital Storage Scope
25 MHz Spectrum Analyser

Windows or
DOS environment

+50mV to +20V .,
Multimeter e | o
20 MSPS also available tj? % M’M

L ar
ADE 2oo-20 £359.00 =¥ i call for free demo disk and
ADE 200-50 £499.00 : product range catalogue

Both units are supplied with cables, Post & Packing UK £3.50, Export customers
power supply and manuals. 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

Technology Limited
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R82320
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, | 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 examgle. 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 1o 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 deslred.

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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LOGIC 1

START BiT | DATABITO, DATABIT ¢
1
LOGIC 0 l—l ' 5 A

Figure 1: an example serial byte. All word formats have one start bit

DATABIT 2, DATABIT 3, DATA BT 4| DATA BT 5| DATABIT 6| DATABIT7| PARITY |

! STOP BITS

X 8T

handled by having the sending and recelving 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 resuft 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

1 40
vife @  |TRC
NG ] 1EPE

GROUND [ 1CLSY
RRD [ [cLs2
RBR7 ] (1sBS
RBRS [ [IPI
RBRS [ []CRL
RBR4 [ | | TBR7
RBE3 [ ] TBR6
RBR2 [] “] TBR5
RBR1[] | TBR4
RBRO [ ] TBR3
PE [ [ ] TBR2
FE [] | 1TBR1
oE [ || TBRO
SFD [ [ TRO
PRC [ [ ] TRE
DRR [ | TBRL
OR [ | TBRE
RRI [} MR
20 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 s required.

Figure 1 shows the basic make-up of a serial signal, and in
this example the word format is cne 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 & to
12). The PE and FE cutputs 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 R8232C 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
R186). The LED current is only about 5 millamps, but this gives
reasonable display brightness. The required word format is
selected using S1 to S5. The word format programming inputs
of IC2 are normally held low by pull-down resistors R1 to RS, but
closing one of the switches takes the appropriate input high.
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Flgure 3: the circuit for the RS232 tester
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Figure 5: the underside of the stripboard
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in the front panet 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 manutacturers
logo, etc. on the side of the case that carries the anode: (%)
pins,-but this method might not be universal. In the absence
of ahy 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 dgmage it.

X1 must be a miniature type having 0.2 inch (5.08
millimetre) lead spacing. This style is referred to in spme
component.catalogues as an HC-49U cage. It ig connected
to the board just fikke any gther component, but try to
complete the soldered joints reasonably quickly so as to
avold 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 comrect
polarity. Radial types are used in the prototype, but axial
components are equally suitable for C3 and C5. To eomplete
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 the6.3 inch width of the component panel
and the seven switches that must be mounted on the front
panel. The removabie iid of the casebecomes the front
panel, and the circuit board.is mounted on the rear of this
panel, as far towards.the bottom as possibie. Thexcomponent
side of the board faces f6rwards, and it is bolted in place
using long 68A or metric M3 screws. Spacers.totalling about
18 miilimetres in length are used 1o hold the

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
panet is finally fixed in place. This wiring is shown in figure 6,
which shoutd 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 $1-S5 to the board. S6 is a 12 way
single pole rotary switch having an.adjustable.epd-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 circutt
twp 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 conngctor. The only common exception is the nine way
PC AT styie 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 “pligtail” adapter for
operation with nine pin serial ports. The connectionsto the
socket are made via three way screened cable, with the outer
braiding carrying the earth connection. The inner conductors
carry the cpnnections to the TXD, GTS, and DSR lines. No

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 is |
best to cut just inside the perimeter of the |
rectangle, and then file the hole to précisély the
. . ¥ 5 : |
required size using a miniature flat file. A piece ‘

-0

of transparent plasti¢ is glued in place behind
tha cutout.

=m
»

Figure 6: detajls of the hard wiring {use with figure 4} |
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Figure 7: connection detaits for 25- and 9-pin PC serial ports

RTS-
RXD

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

if the tester indicates that the sending

™D
CHGND-— [

device is sending valld 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. #f data is transmitted correctly to
the tester, but none is sent to the
peripheral device, it is likely that there is a

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 81 to S5. 81 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 51 would be set to the off position, rendering the
setting of S5 irrelevant.

82 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 S3 'S4
5 off off
6 off : on
7 on - off
8 on 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 ascil codes and uses seven data bits. S2 is
switched off for one stop bit, or on for two stop bits. One stop
bt 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. Rt 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 R 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

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.
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- Electronics Rinciples 3.0 now contains fifty-eight
eC ron | CS Wndows and an extended range of nearty 300
- 1 fully inferactive analogue and digital electronics
| toplcs Currently used in hundreds of UK and
| I | nC| pl eS 3 . O oversecas schools & colleges to support GCSE,

Adlevel, BIEC, City & Guilds and university

For Windows 3.1, 95 & NI. foundation courses. Also NVEYs and GNVEs
If you are looking for an easy and enjoyable way where students are required fo have an
of studying or improving your knowledge of understanding of electronics principtes.

electronics then this is the software for you.
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Mathematics Principles 3.0 £49.95* Hundreds of electronics formulae available for circuit
Study or revise mathematics in what we believe is an invesﬁgcn‘ion.
e e Multi-user site licence for schools & colleges.

including the GCSE syllabus with interactive, full colour
graphics to enable 1earning through doing'.

Electronics Principles 4.0 £99.95*
Contains all of the extended version 3 and m more '
digital and analogue toplcs. Plus: Miczoproc::lt & Com pl eTe R]Ckgge J UST 549 y 95 .
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unit, ROM, RAM ete. Addressing modes and full For more information, upgrades or software by retum.,
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Produce OHP slides & student handouts.
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A PIC-driven meter by MadLab

Our meter has the following features:

* operating range from about 15Hz to 8MHz (sufficientty high to
make the meter useful for troubleshooting digital circuits,
microcontrollers etc.}

* internal accuracy plus or minus 1Hz

* 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 8V alkaline battery

he circuit is built around a member of the PIC
family of microcontrotiers from Arizona Microchip,
the most junior member of that family, the 16C54.
We hope te 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 toc 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 cany flag from what one would
normally expect.

SLIDE SWITCH

s1 |1—!% o] ONOFF

Figure 1: the circuit of the power supply
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Figure 2: the circuit of the input amplifier
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Table 1 - How the frequency meter displays
different frequencies
Frequency
less than 1Hz
16z
10Hz
100Hz

1.000KHz

~ 10.00KHz

~ 100.0KHz — [

~ 1.000MHz P B (010, Helojo R
more than 8MHz E




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 /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 10 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 cur 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 B-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 O (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 incf counter_lo
skpnz
X incf counter_hi
2
i , The first instruction adds one 10 the low byte. if
Ly _\,‘D.Hy ) the resutt of this operation is not zero {that is,
D”"‘ i N4148 mp 1 the register has not rolled over) then the
A2 - 2 » . : .
L R14 T ari? instruction to increment the high byte is
100R i o . -
— 8 s, k skipped. The skpnz instruction skips the next
- 24 R20 5 instruction if the result of the previous
I AT :':‘;; instruction was not zero (skips if the nz flag is
B i ; i
PRRIERECY R & 1 ] set). A nice fact about the PIC is that this
suf10 R:: fragment of code takes the same amount of
S e =R 1L time to execute whether the low byte rolls over
20MH2 L = or not. The first instruction atways takes four
f--| |I—~o vss g clock cycles. If the nz flag is set then the skip
22 =go ! takes place and the second instruction takes
g il eight clock cycles (pecause a branch has
Bl d taken place). If the nz flag is not set then no
e skip occurs and the second instruction takes a
¥ normal four clock cycles, and the last
[ instruction also takes four cycles. So in both
y - / cases the code fragment takes 12 clock
;(;:ncm .: Ll ‘.. >4 L ST 1§ 5
oigIT — 'é a— ——— This technique is applied to the main loop
| of the program. The code that muftiplexes the
| display and polls the RTCC always takes a
constant (gnd known) number of clock cycles
I I I ' | l ' to execute and thus can form the basis for
® o || ® ° measuring time.
T2 ]a |4 s [6 [7 (o [0 Jd0fre]12[is{1a]17{n t ]2 15 fa s {6 |7 18 [o [rafse 12[15]1! 17{18
B3 I 1 | || 1.4 1 1| 0T, Pl R 0 O "
e || H 1 ff‘.fffflf"‘_'! Using a second
k. :: ‘5 I : 11 I i - + == :__l 1] ‘ e | ‘tl)-:e :]milng IOrC])p b;}thrt;ﬁequeﬂczmete;:hould
1 e of a length such that a second can
\_B6 | & ‘ . - & J
s 1 = =L z conveniently timed using a 16-bit loop counter.
= P = = A timing loop of 20 microseconds needs to be
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Is your PCB design package not
quite as "professional” as you
thought? Substantial trade-in
discounts still available.
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from 255, which is 11111111 in
binary, to 0). When the RTCC rolls over the high 16 bits of the
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.

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 decimatl digits 0 1o 9.
The PIC uses a rather strange way of implementing a lookup
table. A fist of retum-from-subroutine {retiw) 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
label

macro label
addwf PC
endm

; define lookup table

macro value
rettiw value
endm

entry : define table entry

macro label ; index lookup table

call iabel

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

index

instruction as discussed above. The third macro is used to fetch
a value from the table. The working register is ioaded 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 MylTable

entry 12h
entry 34h
entry 56h

In this design four different iookup tables are used for the four 7-
segment dispiays. 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 MadlLab {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 voftage regulator is used to
stabilise the supply rail to SV, 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
multtiplexing 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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ROBOTICS!

LYNX ARM

ROBOTIC ARM Kit. five @as moton with gnpper. Contro! from any senal port. Uses R/C servas
for good repeaabilty and accuracy. Kit inCiudes pre-Cut &M COMPONents, Sectroncs < ogioller
board, PC software inc source 5SongH and Cetalid Consuchon manual, 4 m.uﬁ\

STAMP BUG

STAMP based Imsect kil dusirates  Dask walkng
mechanesms. Twint feglers  detect  obiedls  causing
backup and tum Preprogramimed Bul with the opion
10 reprogramme (needs Stamp programiming pack}
Powertlt 3 servo construction cames payloads up Lo
250gms and up 10 3 hours motion from the on boarc
NiCaxts. 20x1 SxSem

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 34" disc
Cable Harness Assembiy/loom
Manutacture

Card Cage and Module Wiring
Full Inspection

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

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

MUSCLE WIRES
Fancmateg wires that CONTRACT WHEN ELECTRICALLY HEATED procucing a useful amount of
force (Up [0 0.9kgl for 250um wiel. Reduire 0.3 V/em and currents from 100ma to TAmMp
Choose from four gauges of wire {50,100, 1 50 anc 250 um caa)

Detaiied Data ang Projedt Book (128 pages) also avarable separately and wath Dewuoe Wire ki
suitabie for |3 prolecs

SERVO - IR - LCD CONTROLLERS

A range of low COSI controtier Kits” R/C servos (up 1o 8 servos per board- Simpic RS232 com-
mandas from your PC hold $€rv0 it posion unili upaMed eCh.

Printed Circuits in Minutes
Direct From LaserPrint!

81/2"x11" 1. LaserPrint*

* Or Photocopy 2. Press On**
**Use standard 3. Peel OFFf
household iron AN

or P-n-P Press.

LCD display drivers (Al standara Higachi conotier ypes up (o 4220 characrers- RS232 mpurt)
IR programmable receivers [7 autpul channen - accept any TW/HF( controlier- up [0 25mA
OURDUE PO CNATTIEs- DrOGrANY Nl [DQOIe/MOmentary Swing acbon)

Piease call to receive further details on any of the above products

MILFORD INSTRUMENTS

Creative Products for Enquiring Minds
01977 683665, Fax 01977 681465

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 e Orton e Southgate
Peterborough PE2 6TD e Tel: 01733 233043
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PIC BASIC

Easy to learn BASIC in a Windows Development
Environment. No need for assembler or a UV eraser to
praogram PICs. Modules cperate from a serial link to your
PC. The 16C74 module has these features:

8k EEPROM, up to 2000 lines of BASIC, 27 lines of
programmable 1/O, 8 A/D inputs, interrupt deriven serial
RS232 interface, Peripheral 12C bus interface, optional
extemal ram.

PICDESIM

PICDESIM is a fully integrated Windews PiC Simulator, to use
with our Development Environment. it features:
Single step, skip cver, and run, Conditicnai breakpoints, watch F
variabies, trace any number of variables with a logic analyser
display, graphicatl interfaces. Up to S0 times faster than
MPSIM. Wide range of stimuii including asynch serial data.
Integrates with our PIC Programmer

b

R

£30.00, £25.00 if purchased with our PIC Programmer

PR

16C57 Module Kit (8k, 4MHz) £30.00, Pre-buiit £36.00
16C74 Module Kit (8k, 4MHz) £35,00, Pre-built £42,00

16C74 Module Kit (Sk ZOMHZ) £40.00, Pre-built £46.00 §

S e Aol S B T T R0 N S A R R

£ [ GRS W L

PIC Programmer
Program 16C54/55/56/57/58, 16C62xx, 16C64, 16CT1/73/74,

16C84. Uses serial link to a PC. Windows and DOS software |1 '
provided. Includes PICDE, the Windows based PIC £ P|C BAS|C Com p||er 3
Development Environment with on-line help, project %
management, ediﬁngl assembler. 5 New! A PIC BASIC complfer for the 16C74. |t §
Kit £40.00 Ready Built £50.00 g produces a hex code to program your 16C74 dlrectly %

5 : Compatible with the EEPROM versions of PIC 16C74 |
PIC16C74/JW Erasable 20MHz £24.00 BASIC modules. §

e
43,

PIC 16C74-04 OTP 4MHz £8.00, 20MHz £11.00 Compiier£50.00

PIC16C84-04P EEPROM erasable 4MHz £6. OO 10MHz £8.00
41 CES 8kx8 serial EEPROM £5.00
e

Forest Electronic Developments
10 Holmhurst Avenue, Christchurch,

Dorset, BH23 SPQ Developments.

F hone/fax 01425 270191 Techmcal 01425 274068 Vistt our Web page at http Ifwww lbmpcug co. uk/-gmwamer/fed htm

- pramacpas -

Prices are |nclus1ve, please add £3.00 for
P&P and handling to each order.
Cheques/POs payable to Forest Electronic

S Ry A
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The input ampilifier

(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
ampiifier 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 1mA was chosen for the constant
current biasing (below IDSS min) and this ensures that all
BF244A FETs will have the same dc operating point regardiess
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 R1 has a value of 1k
and causes a voltage drop of 1.25V. The voftage 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 1kohm,

sand 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 TMohm 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 (-0.6Y). Resistor
R2 limits the current during an over-voltage condition.

The digital circultry

A standard power-on reset circuit is provided for the PIC.
Compenents C8 and R13 hold the voltage at MCLR near zero
volts until the PIC's osciltator has stabilised. Resistor R14
protects against C8 discharging through the MCLR pin, and

diode D3 enables the capacitor to dischargesguickly when
power is removed.

The microcontroller clock circuitry, consisting of C8, 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 ¢n
the pcb without this constraint and it is not hard to have a
different lookup table for each display in the software. The
dispiays are common cathode and are activated by pulling the
common pin low and then writing 1s or 0s to the Individual
segments. If the common pin is high then no current can flow.
In this way, cne 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 ic 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 RS

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 property
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 shouid 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 S0mA.

Clrcuit 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 dispiay.
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 I, it is better to put a case on it.

The best size is slightly larger than the pcb. Maplin seli a
suitabie 2-part AB10 aluminium case (part LF11M) with
dimensions 133mm x 102mm x 38mm, Mount the pch 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 ¢an run a short
screened wire from the socket to the pcb or solder the
socket 1o 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 (81).

Applications

A good use of the frequency meter is to calibrate other
equipment. for example, a signal generator that doesn’t have
its own digitat 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 BY6EBY). The pre-programmed PIC is
avallable from Madl ab, 149 Rose Street, Edinburgh EH2 4LS
for £7.50 (inclusive of P&F). A professicnally-manufactured
printed circuit board with tinned tracks and silk-screened
legend can be obtained from MadlLab 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 payabie to MadlLab Ltd. Crders will
be dispatched within 28 days.

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

Resistors (all one-qua
5% carbon film)

f-

a7
\J

: R1,R9 1k
R2,R10,R11 470R
R3,R13 10k
R4 ™
RS 2k2
R6,R8,R15 220R
R7 10R
R12 560R
R14 100R
R16-R23 330R

Capacitors (electrolytics 2;
spacing, others Smm)

9} 103 1511 S1

C1,£4,C6 100u electrolytic 16V rf

€2,C5,C7 220u electrolytic 16V et

C3 100n miniature polyester ':-1-.

c8,c11 100n ceramic

c9,C10 22p ceramic

Semiconductors

TR1,TR3,TR4 BC5498 npn transistor (or BC547B, °
48C etc))

TR2 BF244A N-channet JFET

TRS ZTX313 npn switching transistor

D1-D3 1N4148 silicon diode

D4 BAT42 Schottky diode

REG1 LP2950 5V regutator

1IC1 18-pin DIL socket + PIC16C54

HS/P microcontroller
0.56in dual 7-segment LED display,
common cathode

- DISPLAY1,2

ellaneous

20MHz crystal, HC-49/U case
SPDT miniature peb vertical slide
~ switch
~ BCN pcb socket

PP3 battery snap
i-adhesive rubber feet
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Experimenting with Video

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,
aliowing 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 deveiopment.

PATTERN 1 GDE PATTERN 7
PATTERN 2 PATTERN 8
- PATTERN 3 PATTERN &
PATTERN 4 PATTERN 10
PATTERN 5 PATTERN 11
PATTERN & PATTERN 12

Figure 1: fade and wipe patterns

Operation of the mixer

The standard mixer offers 12 fade/wipe patterns. These are
illustrated in figure 1. The bfack 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 chanrel 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.

QOnce the required pattern is shown, then the start fade
button will put the screen to full brightness and then will start
the fade. Similarty, the start unfade button will biack 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 ~ DISPLAYZ |
DECIMAL POINT DECIMal POINT MEANING
OFF | OFF NO VIDEQ SIGNAL PRESENT
ON ON VIDEQ SIGNAL PRESENT, NO FADING UNDERWAY
@FR ON FADING (OR UNFADING) OPERATION UNDERWAY
ON o OFF | FADING (OR UNFADING) OPERATION PAUSED

Figure 2: use of decimal points on the 7-segment display
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Figure 3: the circuit




INPUT SIGNAL

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 honzontal 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
controt 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
tumed 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 preduce an interrupt when this counter overfiows.
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
overfiows and causes an interrupt. The interrupt handling routine
tums the video signal on, and loads another negative value into
TIMER 1. When the timer overflows agdin 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
aline. Although a software sclution may be possible, it would
require a fast processor and would occupy a very significant
amount of prccessor time in line timing. For this reason the
horizontal effects are generated by analogue based
techniques. Last month we locked at horizontal wipe effects
using a menostable. 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 OV 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 tc short out, and
reset the integrator capacitor. The components which
-achieve this are IC1a 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 triangutar 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
CB6 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.

o oA g
e —_— - d“‘

INPUT SIGNAL !

{ -a‘ rt COLOUN BURST WIDTH 2408

-J FROMT PORCH 1.008 @ jl—
- SYNC PULSE WIDTH 4,865 |
SYNC TO BUAST DELAY 5.605 —n
|

LINE VALID SIGNAL | |

L T
ICta QUTPUT
|
IC1b QUTPUT
COMPARATOR OUTPUT
{SWRISE = SWFALL = 1)
SLIDEVOLT = 2V
Figure 5: horizontal switching waveforms
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Figure 6: dispiay 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 nominaily varies from O
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 ELL4095 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 Q2 and Q3.

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
scate duplex data transfer.

Other features

The 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 this 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
technigues and background operations. In this section
some famlliarity with the archltecture 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 ctock (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 evary 33ms. TIMER 1 is set to count on each ine
increment as described in the section above on vertical
fading.

The frame valid signal from the syn¢ board is used to
cause an interrupt, and this drives the edge triggered
interrupt input on bit O 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
te TIMER 1, switching the video signal on or off, and setting
a ftag to indicate that a new frame has been processed.
After this processing returns tc 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 O 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 TIMERQ, and it will not overflow. Therefore a
TIMERQO 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 deat 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 O {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 indirsectly through a
look up table which enables straightforward addition of
further routines for additional patterns.

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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BINLEY INDUSTRIAL ESTATE,
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to M1, M6, M40, Md2, M45 and M69)
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Racal Dana 3100 40-130MHz synthesiser
Racal 1992 - 1.3GHz Frequency Counter ..
Racal Dana 9081 Synth. sig. gen. 520MHz
Racal Oana 9084 Synth en. 104MHz
Racal Dana 9303 True AMS/HFavel meter
Racal Dana 9303 RF Level Meter 8 Head ..........
Racal Dana 9917 UHF trequency meler S60MH:
Racal Dana 93024 RF milivoltmeter (new vers
Racal Dana 9082 Synthesised am/im sig gen (.
Racal 9685 Low Distortion Oscllalor ..............
Racal 9301A - True RMS R/F Millivohimeter
Racal 9921 - 3GHz Freg
Rohde & Schwarz AMF
Rohde & Schwarz LFM 2 - 60 Mhz Group Delay Sweep Gen.. Y
Rohde & Schwarz UPSF 2 - Vidao Noise Meter ... .

Hz).

Hewlett Packard 8530A 15 10MHZ-1.5 GHZ i £1250 Rohde & Schwarz - Scud Radio Code Test Set -

Hewlett Packard 85924 - 50KHz - 22GHz Portable £10,000 Rohde & Schwarz SUF 2 NOIS@ GENETAION «..cerwr.cooviovicns oo remssarassasis

Marconi 2370 — 110MHz L9958 Rohde & Schwarz UPG5 - Psophomeler

Marconl 2371 = 30KHZ - 200MH2Z ... £1250 Schaffner NSG 203 A Line Voltage Vanation Semwtator ...
Meguro MSA 4801 - 1-300 GHz {AS NEW). ....£1985 Schatiner NSG 222A Interforance Simulator =
Megqura MSA 4912 - 1-1 GHz (AS NEW).. st RE L R =~ RS- e £3000 Schal‘rner NSG 223 Interforance Genarator =
Polrad 641-1 — 10MHz —~ 18GHZ £1500 ger S.. 4040 - High accuracy 1GHz Radvo Test Sl "‘T""'"'" -3 . £4955
Rohde & Schwarz — SWOB 5 Polyskop €.t = 1300MH2 £2500 lumberger 4923 Radio Code Test Set e emen LE1500
Tektronlx 2710 9 Knz - 1.8 GHz £4250 Sehlumberger 4031 - 1GHz Rado Comms Tes! Sel -
Tektronix 7L18 with 7603 mnmfmme {1.5-60GHz with 0X1aMa) MIXars} e, e £2000 Schlumberger 2720 1250 MHz Frequency Counler

MISCELLANEQUS

AVO RM215 - L/2 - AC/DC Braakdown, Leakage + lonssation Tester ..
ANRITSU ME 4628 DF/3 Transnission Analyser.
Anritsu MG642A Pulse Pattemn Generator
Calitornia 7517C - AC variable Pgwer Source ............
Datalab DL 1080 Programmable Transient Recorder
Dyanpert TP20 Inteliplace — Tape peel Tesler ~ immacuatte condition
£.1P. 548A - Frequency Coumter (26.5 GHZ)..........

EIP 331 - Fraquency counter 1BGHz
Farmell AP70-30 Power Supply {0- 70vf30A) Auto Ranging
Farnell $5G-520 Slgnal Ganarator {520 MHZ|

Farnell TSV 70 Mhil Power Supply (TOV -5A of 35V-10A) R
Flure 51004 - Calibrator ..
Flure 51018 - Calibrator Mﬂ\Tape Deck.
Flure 51008 - Caiibrator
Heiden 1107 - 30V-10A Programmable Powar Supo#y (lEEE)
Hewiett Packard 3437 A System voltmater
Hewlett Packard 3456A Owital
Hewtetl Packard 3438A [)?mu
Hewlet! Packard 3711A/3T12A/3791 BramB Microwave Link. AnaPySer = WG
Hewlet Packard 3776A - PCM Tarminal Test Set
Hewlott Packard 3325A - 21MHz SynthasiserFunction Gen.. ...
Hewleft Packard 34884 - HP 1B Switch contro! unit

tvanous Plug-ins
Hewlent Packard 334A - Distorbon Analyser,............
Hewlett Packard 3394 - Distortion Measumg Set..
Hewlett Packard 3581 A Wave Ani
Hewlett Packard 3455A 61/2 Digit eler (Auloca i
Hewtett Packard 3776A - PCM Terminal Tes! Se(
Hewlett Packard 3779 A/C - Primai
Hewlett Packard 3779A/3773C - Pnmary Mux ANANYSOI . coecececoan e
Howlett Packard 4275A - LCR Meter (Mum-Frequencyl

Hewlett Packard 43424 - Q" Meter. .

rramgemsans.

PN ST

S - L

Stanford Research DS 340 - 15 MHz Syntesized Fy
and arbitrary i nermator
Systron Donner 5030 - Microwave Frequency Counter (28.5 GHz} ...
Telequlpment CT71 Curve Tracer
;ektromx TMS5003 + A:nGa 5101 Arbitrary Functbon Goen.
ektronix 1240 Logic Hysar S e
Tektronlx 851 HRDEJomm 4
Tektronlx DASH100 - Senes Logwe y
Tektronix — Plug-ins ~ mary availabie such as SC504. SW503, 56502
PGS08, FG504, FG503, TGS01, TRS03 + many maone e .
Tektronix 577 Curva Tracet ........... -
Toktronix AM503 + TM501 4 P6302 - Current Probe A fo .
Tektronlx PG506 + TG501 + SGS03 + TM503 « Osauowope Caflbrator,, ... .o e
Tektronlx CGS5001 - Programmable Osciloscope Call Generatot
Tektronix AAS001 & TM 5006 M/F - Programmable Dts\omon Analvser..,».l.__..,
Tektronix 577 - Curve Tracer ...
Time 9811 Programmable
Time 9814 Voltage Calibrator ...
Toellner7720 - Programmable 10 MHz Function Gen’ (AS NEW) L I
Wavetek 172B Programmable S%&:mrce {0.0001HZ-13MHZ).............
Wavetek 3010 - 1- ¥GHz Signal Generator ...
Wiltron 560 Scalar Network Anagse' 8 e 14
Wiltron B620S - Programmabie Sweep Generator (3.8 - 6.5GMZ)....covn v o

MANY MORE ITEMS AVAILABLE -
SEND LARGE S.A.E. FOR LIST OF EQUIPMENT
ALL EQUIPMENT IS USED -

WITH 30 DAYS GUARANTEE.

ABILiTY BEFORE

PLEASE CHECK FOR AVAI
ORDERING ~ CARRIAGE & VAT TO BE ADDED
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data log er/contr. _. Iler

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 moters, heaters, etc. can
be controlled. Clearty, if a computer not only reads information but
also exerts contral, it could form a powerful Closed-loop system
and can be used for virtually any appiications.

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 paraliel 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 A/D 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 cutput 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, detachabie screw connector blocks are
used. Because of its low power consumption and small size, it

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 interfacing experiments,
Figure 1 shows the complete system, together with pin
functions of the connecter blocks.

The data togger/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 z. The A/D converter
(TLC540 or TLC541, IC1) is an 11-channel serial I/O converter
(for the pin layout see figure 3). The converter requires an
extenal SYSTEM CLOCK input. its serial /O interface requires
three inputs (KO CLK, -CS and ADD) and one output (DATA
OUT). They are used for selecting a multiplexed analogue
channel, controling a-to-d conversion and transferring the
converted data. In this application, VO CLK, -CS and ADD are
connected to three lines of the DATA port of the Centronics
interface (/O CLK-DBO, -CS-DB2 and ADD-DB1). DATA QUT is
connected to DB3 of the STATUS port. The operation of the
A/D 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 lirmiting 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 moenitor the supply voltage of the battery.

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

MINI LAB
DATA LOGGER

PF3 3V BATTERY 1

MINI-LAB

EXTERNAL POWER SUPPLY o
CONNECTOR

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

DATA LOGGER

HINCLIT OF OUTRLITS

":'"—@ eltlalals|s

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 A/D
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 ratic astable. R14 and C1
determine the osciliation 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 voitage range is C to 5V.

BATTEFY (5 FITTED
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Figure 2: the circuit
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Digital I/0s

The eighth analogue input is also used as a one-bit dighal
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 cornected to five
lines of the DATA port of the Centronics interface (DB3 to DB7)
via buffers, IC2.

—
I_ INPUT A0 [ 3 (20 Vce
INPUT A1 (2 SYSTEM CLOCK (SYSCLK) |
2] [15] s |
l :mmaz@ 18] VO CLOCK (MOCLK)
g weura [*] 17] ADDRESS INPUT (ADD) Kt
€
g NPUTA [5] [19] DATA OUT
3 | wpuTas [g] 18] 05 1C8)
s, bl 1a] PEF* Extornal band-gap
—d teference voltage inputs
NUTA? | 13) REE &
| mpuTae E 12, INPUT ATD
o &) i j Analog inputs
GND 10 11| INPUT A9

Figure 3: pin-out of the TLC540 and TLC541 8-bit A/D
converter and TLC1540/TLC1541 10-bit A/D converters

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 extemal 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/TLC541 A/D 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 VO interface which enables it to perform
simuttaneous 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/TLC 1541 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 8 mW. Pins 14 and 13 (REF+ and REF-) are
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Sampling starts
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Figure 4: the operation sequence of the TLC540/541 serial A/D converter

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, comresponding to
analogue inputs from O 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
IO lines, namely, the System Clock input (SYS CK, Pin 19}, the
IO Clock input (/O CK, Pin 18}, Chip Select input (-CS, Pin
15), Address Input (ADD IN, Pin 17) and Data Output (DATA
QUT, Pin 14). The SYS CK is the clock for data conversion
operaticn. A maximum 4-MHz system clock could be applied
for TLC540 and 2.1 MHz for TLC541, giving 75,180 and
40,000 sampies 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 /O operations. ADD IN is the serial address
input for selecting the analogue multiplexers. DATA QUT 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

2l -CS goes low to start read/write cycle. To minimise
errors caused by neise 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 C8 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 ic on the first four rising edges of the 11O
CLK. The MSB of the address (AD3) is shifted in first. The
negative edges of the IO 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 /O CLK.

3 Three clock cycles are further applied to the I/Q CLK,
DB2, DB1 and DBO of the previous conversion result are
shifted out on each negative edge of the IO CLK,

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

/O CLK are all disabled. This
aliows several such devices to R I R =
be used in a shared bus. 131211 10 98 7 6 5 4 3 21 R Explanation
The SYSTEM and 11O CLK L] | ILC P |STROBE  'Swobe data
are used independently and do 2 2 lcup om0 Data b0
" = 3 3 CwoP |DBY Data bit 1
not require special speed or Ve T WV T 1o 150 A IR I 8 LR e
phase relationships between 5 5 [cwr |oBa D b 3
them. This Simpliﬁes the {a) Pin-out of the Centronic connector on PG P @ CroP [DBs Data b4
» 3 computers-Viewed from the back of the pec 7 7 |CoP |DBS {Dawa b s
interfacing requirements. Once Connector typa: 25 pin fomale D-type B 8 |cwP (Des foam s
a clock within the specified s ®i e EF 'D'mw“mmmm
uency range is applied to 1 1 |PwC |BUSY Incieating prntar busy
frequency ran pplied t
the SYSTEM CLK, the control 1B 1716151413121110 9 ¢ 7 8 5 4 3 2 1 :: :; ::g :fm "“’“"'W':';“W:.
indicating pn on
hardware and software need 14 14 [CwP |LFreR Auto inefoed ahter carriage return
only to be concerned with “ 2 |puc |om s i
. o hﬁ!v -Tor
addressing the desired 3695 3433 32 3130 2920 27 26 2524 20 2 M 2019 18 3t [CwoP [INTIAUZE |intatze prorer
analogue channel, reading the ::25 % [cwp |SON Selectdasamct proter
5 " " . 19-30
conversion result anq starting BLAassthe :;vzfn::o;mm. on printars B I - . a—
the conversion by using the Connector type: 36 pin feriak Certroric-type 18.34 | Unused
1/O CLK. The writing and A2 Tt l“’“‘""’“”“
. I5i6 c’mwﬂlﬂ
reading sequences of the IC - o
1 = Gomy = Ponter
are explained as follows (see:
figure 4). 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 /O
CLK, either -CS must go high or the /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 muftiple
conversion. However special care must be exercised to
prevent noise from getting into the /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 Centronlcs interface

The Centronic interface, which is also referred to as the printer
port or the parallet 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. Atthough 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

Base Address ]

9560, (3BCH)
888D, (378H)

632D, (278H)

E LPT1, with mono card
LPT1, with YO card

LPT2, YO card

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 (DBOQ through to DB7) and is controfled by an /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, -SUIN 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, SLCT, 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
IYO 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.

1I/0 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
LPT?2 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 Centronics port
Data port R— ~
bit 0-7 DBO - DB7
~ Control port_ -
bit 0 -STROBE
bit 1 -LF/CR
bit 2 -INITIALIZE
bit 3 -SLIN
bit 4
bit 5-7
Status pdri —
bit 0-2 UNUSED
bit 3 -ERROR
bit 4 SLCT
bit 5 PE
bit 6 -ACK
bit 7 BUSY

_Functions name
data from bit O to bit 7

LOW=normal; HIGH=output of data

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

LOW=deselect printer; HIGH=Select printer

{ OW=printer interrupt disabled;.HIGH=enabled

Unused

‘Unused

LOW=printer error; HIGH=no error

L OW=printer not on-line; HIGH=printer on-line
LOW=printer has paper; HIGH=out of paper

£ OW=printer acknowledges data sent; HIGH=normal

| OW=printer busy;

Table 2: I/0 Addresses of the DATA, CONTROL and STATUS port

l DATA PORT

EC to 7PRN)
Base address

CPU 1/O address

~ LPT1 to LPT4

STATUS PORT
7(PRN to PC)
Base address+1

CONTROL PORT
{PC to PRN)
Base address+2
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It can be seen that the base address for LPT1 varigs. This
depends on the hardware configuration of the PC. The parallel
port that comes with the menochrome display adaptor card
has a base address of 956 decimal and that comes with an /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 cther way is a convenient one.
When the computer is powered on or reset, the BIOS (Basic
Input Cutput 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 C000:0408 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
- LPTH '0000:0408 - 0000:0409
LPT2 ~ 0000:040A - 0000:040B
| LPT3 o 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 B 0 100 e Barth

e 1 1 . .

o g 2 i j
1 1 3 i

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 LPT1 and print out
the result}
var
P_addressl, Number_of LPT:integer;
begin
Number_of_LPT:=mem[$0000:$0411]; {read a
byte from a specified memory lccation}
P_addressl:=memw [$0000:50408]; {read a
word from a specified memory lccation}
writeln('Total number of installed
Centronics interface: ',
Number_of_ LPT:2);
writeln('LPT1 address -',P_addressl: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 be used individually. This method is only
useful for printer operations. For general purpose /O interfacing
applications, it is not recommended because of the lack of
flexibility.

2): Using BIOS interrupt

Anocther 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 /O access instructions. In this case, the
Centronics port is treated as three separate /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

QOUT 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,
In Turbo Pascal

Y=INP[889)
Y:=PORT889)

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 830D 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 8890 and DBY 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

DBO=0, DB1=0, DB2=1, DB3=0. x is 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 appiication, a four-bit data from DBO to DBS are
connected to BIT 3 through to BIT 6 of the STATUS port. When
using a Turbo Pascal command Y:=PORT[888}, how to obtain
the value of the-4-tit data.

Solution

Step 1 executing *Y1:=PORT[889]' inputs the 4-bit data. The
binary format from MSB to LSB of Y1 is X3210X0XXB. '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 resistors are used and ihey should be soldered on the track side

operation for Y1 and 1200=01111000B) converts Y1 of the PCB board. The ics 1 to 3 are static sensitive devices and
X3210X0XB) into Y2 (032100008} ic sockets should be used. The wiring between the PCB board
and the Centronics connector is given in figure 6. J2 and J3 have
Step 3 executing 'Y3:=Y2 SHR 3’ (bitwise shift right 3 bits) two parts, the pch mounting pin header and screw block, The
converts Y2 (03210000B} into Y3 (0003210}, Hence Y3 is former is soldered onto the pcb board and the latter is inserted
equal to 000032108 which has the same value as the input into the pin header after the data logger is assembled. There is
data. no adjustment needed, once it is properly assembled, it should
work straight away.
Construction The assembled pcb board is housed in a slim size plastic box:
The data logger is constructed on a single-sided PCB board. The  The cutting details of the box is given in figure 7. The photo
comgonent fayout is given in figure 6. Some surface mount shows the assembled data logger.
Figure 6: the component layout and connaction details of the A/D converter
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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

Figure 8: a temperature control system using the Mini-lab

data logger

preduced 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/0 temperature sensors: Such sensors convert
temperature into frequency.

Serial I/0 D/A and A/D converters; Using serial D/A converters
allows the Mini-lab data logger/controller to cutput analogue
signals as well.

12C and RS232: One input and one output line can form an
12C bus. This opens the possibility of utiising all the 12C famity
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.

Figure 9: a water level control system using the Mini-lab data
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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 diocdes, e e
various light bulbs, AC, DC and stepper DATRLOGGER

motors, heaters, speakers, for example.

Application examples

Figure 10: controlling a robot with the Mini-lab data logger

Figure 8 shows how it is used for
controlling temperature of a rocom.
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

{
9

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

Stepper motor control

@ Various sensors

B - I
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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 voitage step is the reference voltage 2V5
divided by 256, giving 9mV77. Therefore, the smailest
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 11a 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 cperating 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

+
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!
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(8] 4 .
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| Figure 11a: driving a relay and a stepper motor
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Figure 11b: driving a relay and a stepper motor
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Figure 12: temperature sensor and water level detection

circuits

controlling a water feed pump. Again, & 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 11a 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 cutputs are used to control a
linear motion stepper motor and another output controls a relay.
Figure 11b 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 & price of £46 plus £3 P&P (£5 outside the UK).
The software on disk alone is £12.50 inclusive of P&F. 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.
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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 £6) may actually be

more than the cost of the lamp itself, this
converslon 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 &
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 generafly powered by
nickel-cadmium batteries. However, aithough 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 tc accept a
full charge. Ni-cad cells also self-discharge rather rapidly, which
means that if the lamp Is left unused for only a menth 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, Thi§
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 guoted 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
onty 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 cperate the specified bulb at fulk power for
about 3 hours, which will be sufficient for most purposes.

Pm 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, aithough 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 circutt, 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 ceils 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 falis below 1V85, 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
malntain 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 maintalning a current greater
than 5mA could reduge 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 cyciic charging by IC1 and its
associated components.

Regulator IC1 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 0V45,
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 8B00OmA approximately.

The voitage appearing at the charger output is related to
the resistance between IC1 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 (poie 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 oneés 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,
aithough 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 IC1. 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 F1 is
heavy and needs the support of four fixings. These will also
support the PCB inside the case. The & 7 copper land o5

the underside of the boara provide firn anchorage for the

pins, pius additional support.

Solder the transformer, fuseholder i writanal blocks for ¢ .t
(1B1) and output (TB2) ieads in position. Then do the other
compaonents, except IC1, checking the orientation of D1, D2, C1
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 ORS, because it can be difficult to get a singie low-
power resistor of less than 1 ohm. Both are labslied “R1” in figure
2. fused, a single ORS6 resistor would ocoupy either “R1”
pasition in figure 2. A sultable 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 comrespond
with the holes in the PCB and solder the ic 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 incorract connections to the switch.

D1
F1 1N4O01

R1 (see text)
OR58

€ ® 0
RED /S GREEN
SWia(trickle) LED1 ; */’ LED2
- 3/

L200
3
c2

RV2 cyclic
220R

trickle
Swib

ouTPUT

ov 4700u
Ny—

230VAC MAINS IN

ES>——

Figure 1: The circuit of the charger
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Figure 2: The component layout

The specified case has a separate internal chassls. Drill
hciss in thls to correspond with those in the PCB and mount it
temporarily on 12-mm plastic stand-off insutators. 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 IC1 is
pressed against the front face. Berd 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 IC1
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 dlips.

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 shouid 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 IC1 using a
small nut and bolt through the hole drilied 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
loudspesker 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.
Altach the wires to terminal biock TB2 so

- Figure 3: The external wiring

that there is some slack left on the inside. P swib oy
Attach the power plug to the other end of il
the wire taking care to observe the e
polarity - the pin (inner) connection should MCEF';AMIQ‘ } !
be the positive one. This will match the FUSE Ta (mickis)
polarity of the socket on the lamp. (common) ; ;

o
The lamp itself i
The following instructions are given as a CONNECTION
general guide and cannot cover all details £
of every avallable lamp: constructors MAINS :]
should be prepared to make small . INPLT - /LT
modifications as necessary tc enable their sl ,,m/ 'POWER
own lamp to operate correctly. SOLDER TAG SOLOER TAG FoETa s

ON CHASSIS ON CASE

Warning: These lead acid cells are
capable of delivering over 100A when

short-circuited. This enormous
current could cause insulation on
wire t0 meit, 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.

The existing D" size alkaline cells are replaced by the cylindrical
Cyclon tead 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 onginal 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 fusehoider
and a power-type input socket are attached on the side in the
space occupied by one of the criginal cells. The position of these
components must be chosen with care so that they will not
interfere with any internal components or plastic strengthening
nbs.

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 cther so that they
appear in series. Solder a wire between the fuseholder output
(side) tag and either of the onginal battery connecting fingers.
Solder a further wire from here to the centre (pin) connection of
the charger Input socket. Solder a piece of wire batween 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 pface, 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. insért 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

SLEEVE
CONNECTION
— [
4 A
Fi PIN' POWER
WIRE LINK CONNECTION P,
+ - + -

BATTERIES TAPED TOGETHER

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 haeads 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 con
instead, reverse the outer connections to SW1 pole B. With the
aid of an assistant, adjust RV1 until the voltage lies between
4V8 and §V1 (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 1o a high current range {1A minimurm). Connect the
probes direct to TB2 terminais 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. i 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 imit,
and it will then take about 24 hours to charge to 30% 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 therg
is NG 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 & neon indicator in
the mains input. This was not thought necessary on the
prototype, however.
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Smm pin

Semiconductors :
D1, D2 1N40O1 r .
LED1 5 mm red flas hing LED for

to13V operation without
resistor. B

[

e

4l AU 1S1]1 S 1,

block: three terminals with10mm
spacing, rated for mains use.
PCB mounting screw terminal
block: two terminals with 10mm

spacing

N LED2 5 mm green LED for 5V operation |

‘ without series resistor.

_— IC1 L200 vottage and curr!mﬂwg
in.Pentawatt package. prpem————

A) e

me 8 Miscellaneous N

— T 12VA mains transformer with twm

= 9V windings.

. sSwi Miniature DPDT rocker switch

’ TB1 PCB mounting screw terminal

-

-

-

o

PCB materials. Commercial hand lamp - see text.

&%5)\ Cyclon batteries. 4V pre-focus bulb

at BOD/850 mA to suit lamp - see text. 2.5mm

lug and single-hote fixing socket. 20 mm
pe fuseholder with insulating cover - 1A

mic fuse to fit. 20 mm panel-type

- 2A glass fuse to fit. Strain relief bush,

o solder tags, smail hardware.

'ilte.. 150 x 100 x 75 mm.
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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.

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 fiow 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.

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 clrcuit there will
almost certainly be several
of these.

Where a iow value
2 - resistor is required {from a
Winding a custom resistor with high-  fraction of an ohm up to a
resistance wire 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 wirg 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.

Constantan wire may reach a temperature of up to 100 degrees C or
s0 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. lts chief advartage 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 oid
high-power resistor {see photograph). Constantan may be twisted into
loops at the ends to secure it and copper connecting wires scldered
to them.

The table beiow 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.

The first, Constantan (sometimes called Eureka) has SWG | COPPER | CONSTANTAN | NICHROME'

an almost constant resistance whatever its | ohwins/m ! ohms/m | for 100 degrees ohms/m | for 500 degrees
temperature, hence the name. It consists of about =  |st?0C { (amps}) - {amps)

60% copper and 40% nickel. Most materials (other 20 _ |0.026 { 0.745 5 1.65 85

than semiconductors) have a resistance which rises 22 1 0.043 11.23 35 _J 272 63

with temperature. The resistance of copper, for 24 o070 2.00 25 .

example, increases by about 50% between 0 26 10106 3.00- a2 6.60 35

degrees C and 100 degrees C. By comparison, 28 _J}_O.155 ' 440 1.5 9.70 27

Constantan, would vary by less than 0.5% overthe . 30 _;2.22_1, ° i 6.30 14 13.9 22

same temperature difference. This material is useful 382 10.202 [ 8.30 1.2 183 20 .

for making standard resistors which will be 34 [ 0.402 I i 1.5

guaranteed to have a certaln value whatever the paadh  0.589 16.7 08 37.0 1.3

temperature of its surroundings. If a large current 38 10945 _1 270 0.7 ==aesalo 1.0 o
flows through the wire it will become warm. 40 11.480 1420 0.6 | 920 0.8
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50 chuding the chatl)- & ha: ) All products adverised as new and Unused uness SERVICE TRADING CO LS TRILE 72
Dol e ot ricnts . T438 ok E346 100 S0enesc suled Wido e of CUOS L 741, STEWART OF READING ... ... .7
nt Gommon anod led display 12mm £0.45
..:g?, capacvtot! lools efe. atways m stock.
e N Sk L e G535 Plonso adl £1:95 towards Pnpauy:t inc. in 88 prices e P
GaAs FET iow icaknge uﬂrom 58873 £12.95 each I | | oD S
..................... £8.95 10+ £7.95 100+ THREE CROWNS Celreenaa 10
B35 cham st 2045, BCSSB gty JPG ELECTRONICS
e . £395 hc-'ar 1% VARIABLE VOLTAGE TECHNOLOGY 72
74LSOS "r\:n ng;ﬂof £10.00 per wo used 8748 VERONICA FM --73
ler
SL952 UMF Limiting ampiifier LC 16 surlace mounting (WICSORTVAINES . | o1 4 T 2omoghe o 000 W 2080 272
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Send your requirements to:

fAndy Forder
01442 66551

ETI Classified Department, Nexus, Nexus House,
Boundary Way, Hemel Hempstead, HP2 7ST
Lineage: 75p per word (+ VAT) (minimum 15 words)
Seml display: {minimum 2.5cms)
£10.50 + VAT per single ¢column centimetre
Ring for information on series bookings/discounts.
All advertisements in this section must be pre-paid.
Adverlisements are accepted subject to the terms and conditions
printed on the advertisement rate card {available on request).

TRANSFORMEHS

0 50
OUTPUTY 0- 260V
Price P&P
1] Lii

05¥vA25 amp max £33.00  £6.00 {£45.83 Inc VA
1KVA 5 amp max £45.25  £7.00 (961.39 inc VAT

SHROUDED
.5%VA 2.5 amp max .| £6.00 (£47.00 ¢ VAT}
THYA S amp max £7.00 (062 57 e VAT
ZKVA 10 amp max £8.50 (£56.36 ¢ VA
3KVA 15 amp max £3.50 /5111.83 inc VA
SKVA 25 amp max

£85.50
£150.00 Pius Carnage & VAT
OCVA 35 amp max  E300.00 Pius Carnage & VAT

BKVA 3 PHASE Star  £205.00 Prs. Carrrage & VAT

Buy denct Irr.m the the counlry
HmﬁENSIVE RAHGE OF
'I'RANSFOHHERS LT-ISOLATION & AUTO

(110-240 Aulo trangier aiher cased with Amancan Socket and
mans lead of open frarme ypo. Avaskable lor rrmedile doivery.
WIDE RANGE OF XENON FLASHTUBES
Write/Phong your enquires

ULTRA VIOLET BLACK LIGHT BLUE
FLUORESCENT TUBI

4 40 wat £14.00 (calters onby) 6.45 inc VAT)
2ft 20 wan £9.00 (cakors only) 10,58 inc VA
12in 8 war £4 80 « 75p pdp {6.52 ine VA
Qirr § watt £3.96 # 50p pdp £5.24 me VA
Sin 4 watt £3.96 « 50p pbp (£5.24 inc VAT)

1 230V AC BALLASTKIT
£ For nther 6m. 9in or 12in wbes £6.055 £1.40
)

Pease
400 WATT BLACK LIGHT BLUE UV LAMP
GES Marcury Vapous lamp surable fof uso
weih & 400W PF Balasl
Only €39.00 4 E400 pap  (£49.35 inc VAT)

>

v'a

12v D.C. BILGE PUMPS
500 GPH 15k head 3 amp £13.96
1750 GPH 150 haadt § amp £34 55
mmmmnvuﬁlmm‘sﬂm
§ amp £35.55. AR demgnad 10 b
wbmenged MSMLKEPSPDVM

SUPER HY-LIGHT STROBE KIT
Desiged 1or (Naco, Theatricsi uses stc.
|Aporox 16 joudes. Adustable speod £50.00 » £3.00 pap
(62.28 in¢ VAY)

SAE ior  tunher devalla including Hy-Lght and e

Covers and Knock-oul cabee entries. Primary 120240V
Sacondary 120/240V 50/60 Mz. 005 pF Capacttance.
Size L.37 x W.19 X H.16cm Wesght 42 Kilos. PRICE
£120.00 +VAT
exwrarptouse Camege on fGulil

24V DC SIEMENS CONTACTOR
Typa 3THBO22 DB 2 x NO and 2 x NC 230V AC 104
contacts Screw or Din Rail foing. Size M 120 X W 45 x
0.75mm. Brand Naw Prica £7.03 incl. PAP and VAT,

240V AC WESTOOL SOLENMIODS
TTZ Mod 1 Nak. 1 MAx stroke 1/4 . Base mounbng 1/2in.
stroke Sios pull approx. TT6 Mod 1 Rat. 2 Max sioke 1/8
in. Front mounting 1/2in. Front mownting 172 In. stroke
155 pud approx. Price incl. pp & VAT, TT2 €588, TT8
£8.61. SERIES 400 £7.04.

AXIAL COOLING FAN
230V AC 120mm square X 38mm 3 diade 10 wan Low
Noise fan. Price £7.28 incl. PAP and VAT. Other voltages
and sizes avadable from stock Please telephone your
enquInes.

INSTRUMENT CASE
Brand new Manut by imhof L31 x H18 x 19cm ceep.
Removeabie from and reas panel kor sasy assembly of
components. Grey lwish compicie with case feet
PRICE £15 45 INCL. PSP &VAT 2 oft £28 20 Inclusive.

SEWING MACHINE MOTOR
Brand new 2207240y AC/DC SEW-TRIC 2 lead Bush
Motor, Size L 100mm = H. 70mm x W.55mm. Spindie.
1/din. da ¥ TR ong. £14,10 inct. P&P & VAT

GEARED MOTORS
71 APM 20ib inch losque roversable 115V AC input
] and lor 240Y AC

opacation
Price Inc VAT & p&p £27.73

SOLID STATE EHT UNIT
Input 2307240V AC, Outpul approx 15KY, Producing Omm
spark. Buit-in 10 sec timer, Easdy modied for 20sec. 30
s8C 30 conbnuous. Desgned for boler ignilion. Dozens of
uses in the feld of physics 3nd GWCHIONICS, 89 SUPDING
neon or angon tubes . Pnce less case
£8.50 + £2.40 p&p (€12.81 inc VAT) NMS

EPROM ERASURE KIT
Buiit your own EPROM ERASURE for & fraction of ne
pnce of a made-up untt kit of parts fess caso mciudes 12in
8 walt 2537 Angst Tube Bakast und, pair of bi-pin leads
neon indicalor, orvofl swilch, salely microswich and
circuit £15.00 4 £2.00 p&ip {£19.98 inc VAT)

WASHING MACHINE WATER PUMP
Brand new 240V AC. fan cooled. Can be used kor & varety
ol purposes. Inke( 1% cutiel 1 In. 0. Pice mchdes pip &
VAT, £11.20 each or 2 for £20.50 nclusve

Susinal Strobe KRS.

ﬁim and reflector £24.00 + £3.00 pdp (EI1.73 I VAT)

SERVICE TRADING CO

VISA |
57 BRIDGMAN ROAD, CHISWICK, LONDON w4 S8 \
0181-995 1560 _FAX 0181-995 0549 e
ADCOUNE GUSTOMERS MIN, ORBER £10 e

['SMART CARD PRODUCTS

Smartcards, Readers/Encoders
i Evaluation & Development Kits. ..
htip/fwww.gold . netusers/ct36/epsilon.himy
E-MAIL: epsilon @ powertech.no

EPSILON ELECTRONICS
Brynseng. 4,
0667 Oslo, 1. vay
TEL/FAX +4722640810

PC ELECTRONIC, TECHNICAL
AND SCIENTIFIC PROGRAMS
LOW COST SPECIALIST LIBRARY
DESCRIPTIVE CATALOGUE AVAILABLE
PRICED AT £2.50. COMES WITH £2.00 OFF
MONEY VOUCHER TO PLACE AGAINST
YOUR FIRST ORDER.
PHORE/FAX FOR YOUR CATALOGUE FROM
PDS1., WINSCOMBE HOUSE. BEACUN ROAD,
CROWBOROUGH, SUSSEX TNé IUL
TEL 01892 663298 FAX 01892 667473

ELECTRONIC PLANS, Ilaser
designs. solar and wind
generators, high voltage teslas,
surveiliance devices, pyrotechnics
and com-puter graphics tablet. 150
projects. For catalogue, SAE to
Plancentre Publications, Unit 7, Old
Wharf Industrial Estate Dymock
F\'ogd, Ledbury, Herelordshire. HR8
2HS.

To advertise
call our friendly
sales team today
on 01442 66551

VARABLE voLTAGE |l N Iy e R T T

CASH immediate settiemnent.

We also welcome the opportunity lo quote
for complete factory clearance
Contact:
COLES-HARDING & CO
Unit 58, Gueens Road, Wisbech,
Cambs PE13 7PQ
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).

We cfer 1o the T insulafion Jastar and mulfi-meder witt which
you cor reod msulaion dicectly it megofms, AC voits up fo 236,
4 ranges of D vols op 0 500, 3 ranges of millemps ond one
Sh ronge ond 3 ranges of resistorce, These ore i perfect
rondiion, hove hod very ke wse, i omy, tested ond filly
gooronteed (omplete with leods ond prods £7.36, Order fef
7 584, (orrying case which wil toke sl took ¢ wedl €7 extrs.
Postoge £3 umess your order is £25 and over
J & N Focters
Dept ETI, Pilgrim Works, Stairbridge Lone, Boiney,
Sussax, RH17 5PA

Telephone: (01444) 881945

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, Benfleet, Essex SS7 5JN, Engiand.
Tel: 01268 793256 Fax: 01268 565759

ELECTRONIC

VALVES

1 VHLSON VBIVES

{PROP JIM FISH G4MH)
Ovar 50,000 valves stocked,
2000 diterent types,
vintage, military, aud0, etc.
Fast service. Send SAE for st
VALVES WANTED FOR CASH
20 Banks Avenue, Golcar, Huddersfiatd,
West Yorks HD7 4.2
Tel: 01484 65¢650 ~ Memm.
= Fox: 01484 655659 |

TRANSFORMERS

VV | variable voltage
Technology Ltd
TRANSFORMERS

For valve and transistor circuits
HT Filament chokes high & low voitage,
Standard and custom design
large and small quantities
Unit 24E, Samuel Whites Estate, Medina
Road, Cowes, Isie of Wight PO31 7LP

El 01983 280592 Fax 01983 280593

SMARTCARDS

STAND ALONE PIC->PIC
COPIERS AND BUSTERS.
Copy/Deprotect PIC Smart Cards (C2mac,
adult etc) with the MAC2MAC copier. NO
PC REQ. £69 PIC2F(C Copier (84, 67, 71}
NO PC REQ, £67 Mutti PIC programmer
(16cxx) £37
MCJ DESIGN
Tel: 01202 770121
Fax: 01202 770121

E-MAIL:MCJDESIGN@ AOL.COM

PRINTED CIRCUIT
BOARDS

PRINTED CIRCUIT BOARDS
Designed & Manufactured
@ Pratotype or Production Quantities
® Fas! tumaround available
® PC8s Dost, from circuit disg
® Almast sif computer files sccepted
Easy PC/ Aries / VuTrax / Cacstar Gerber /
HPGL / 1Draw and many others.
@ Fast International service
@ Contract Assembiy & Test available
TELEPHONE 01232 473533
INTERNATIONAL +448 1232 473533
FAX - 01232 473533
U L] Email - agar@argonst.co.uk
38 WOODCOT AVENUE, BELFAST 8T5 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 W
Tel 01274 816200 Email veronica@legend.co.uk a0
Website: hitp://www.legend.co. uk/~veronica/

Build your own computer

=
e Features: - 16 Digital VO’s
) :
= - 12 Analog imputs
- 16 Timers
- 2 High speed counters 2.5kHz

- Direct LCD control

- RS232 Serial interface

- I*C bus

- One wire bus (touch memory)

Contact: Diamond Chip NAME
Tel: 427 12 803 6287 ADDRESS
Fax: +27 12 803 4350
E-mail: stefan@dchip.com
DE
Internet: http://www.dchip.com \ =t eI s )

e ——————————————
SERVICE MANUALS
& Technical Books
Available for most equipment, any make, age or model.

Return the coupon for your FREE catalogue >4

MAURITRON TECHNICAL SERVICES (ETI)

8 Cherry Tree Road, Chinnor, Oxon. OX9 4QY,
Tel:-01844-351694, Fax: 01844 352554 email:- mauritron @ dial pipex.com
Please forward your latest catalogue for which | enclose 2 x 1st Class Stamps, or
£4.11 inc. vat for the complete Service Manuals Index on PC Disc plas catalogue.

_NEW & HARDLY USED TEST EQUIPMENT

OUAL TRACE 20MHZ OSCILLOSCOPE MDDEL #3507
SMY - 2V D 2y Secs to O SSec/Div

X - ¥ X5 Magrifies, TV Sync a2

Un-ued £220

et £
& 3 =
‘ ¥
KENWOCD FL1S0A WOW/FLUTTER WETER
0.003% - 10%; Frequency 3KH3,15KHZ;

RMSAVERAGE/PEAK. Wengred Fiters ; Osgtal Desplay
of rpen 4 git me%sc:fﬁ" (0.01KHZ 8.559KHZ-

Used £400 Un-used £500

Used £180
F ; i-
rm -
t‘ﬂc v-rn: ‘ l . i‘
PANASCRIC YPEITTA FM/AM SIGHAL GEKERATOR

100KHZ-110MHZ,; Output -194B to 9908
FM 0-100KHZ; AM 0-60%; 32 PreSet Memory: Digtal
Drsplay Frequency &

Usee £450 Un-used £750
& TOE - wm s
3 MR35 e
3 o s - f POWER SUPPLY MODEL HSP3010
L ] 030 Vots, 0-1 OAmps, Current Limitng. 2 metres
Used £235 Un-used £27%

PANASONIC YPTEITA STERED SIENAL GENERATER
Generates Broadcast FM — RDVAR| PreSst Memary; GPIB
Used £400 Un-used £200

SOODWILL GFC BOT0G ANALDGUE

LOG COODWILL GVT 427 COODWILL GAG 3086
FREDUENCY COUNTER MULTIMETER Model BUAL CHANNEE AC ADDID EENERATOR
Range 1HZ-120MHZ: 8 WC26 * MHLLIVOLTMETER 10M2:1MHZ
Digtt Desplay: ACAOC Vorts, DC Curent 100¥ - 300V 12 in 5 ranges: 0: 1% Low
15myrms. Sensiirty 10 ings, 17 Ravges rrgey Froquancy 10KZ-  Distartion: & steps Outpt
Un-unad £95 Cantimudy Buzre

1MHZ Aterianor.
Ussd £100 Unonsd €125 Uted £60  Un-used £80

Un-used £15

STEWART OF READING =

- 110 WYKEHAM ROAD, READING, BERKS RG6 1pL Mm=m
Tel: 01734 268041 Fax: 01734 351696 Celiers Welcome Sam - 5.30pm MON-FRI

TRANSMITTERS

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 audic 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.

> 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 usexd isgafly in the UK].
Make cheques/PQs payable to
JCG ELECTRONICS
P.O. Box 73, York YO2 1Yd
Wide range of Audio/Radio kits available.
Send stamp for list. Mail order only

£8.95
+£1 php
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C

his moenth we have heard that
the UK Government is
launching a public campaign
against “technofear”,

Almost simuttaneously, 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 rmay make your mind boggle. it
makes my mind boggle. | 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 infitrated 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 cotourful 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
severat reasons. Some foik are afraid of
“breaking something”. The recommended
answer to this is "don't worry, go ahead,

Around the

orner

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 {o
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 actuai
work done gn computers mounts up.

| tell peopte 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 alf 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
hdplines will laugh holiowly 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 lite-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 tum 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 tco 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-valuébles, essentials etc. chip-coded, so
that every time we lose our car keys, wire snippers, and robile 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/radic control
system, and we start with digital radio building blocks ... Terry Balbirnie has been
in the undergrowth locating hedgehogs, and Rebert 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

Electronics Workbench Version 5 with analog, digital and mixed A/D
SPICE simulation, a full svite of analyses and over 4,000 devices. Still
the standard for power and ease of use. Now ten times faster. Still the
some low price.

Join over 75,000 customers and find out why more engineers and
hobbyists buy Electronics Workbench than any other SPICE simulator.

You'll be working productively in 20 minutes, and creating better
designs faster. We guarantee itl

L7199 3%,

PRICE

|| Tommetoms [ Freprncy Ovetesminn |

Wiy B2NNE)

lendd 1rdia (0 Joellh

High-End Features

TRUE MIXED ANALOG/DIGITAL  YES
FULLY INTERACTIVE SIMULATION  YES

ANALOG ENGINE SPICE 3F5, 32-BIT
DIGITAL ENGINE NATIVE, 32-81T 0 k

TEMPERATURE CONTROL ‘EACH DEVICE

PRO SCHEMATIC EDITOR YES /
HIERARCHICAL CIRCUITS YES VERS/O 4
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

roure Electronics

_______________ Warkb ench

DISTORTION YES
VERSI ON £

Exchesive Disrriburor
Robinson Marshall (Europe) Pl %
m Nadella Buiiding, Progress Close, Leofri¢ Business Park, !
' Covenrry, UK CV3 2TF. Loz

Shipping Charges UK £7.99. Ali prices are plus VAT. Electronics Workbeneh

Fax: 44 {(0)1203 233 210 E-mail: sales@rme.co.uk is a trudemar of Inseractive Image Technologies Lid, Toreete, Cancdi
All orher rademarks are the property of their respective owners,

30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 95/NT/3.1.




For all your Power
Distribution

Olson offer a varied
choice

: rT it A = # o e )
FOUNTAYNE HOUSE, FOUNTAYNE RD., LONDON N15 4QL
TEL: 0181-885 2834 FAX: 0181-885 2496




