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Quickroute

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

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

Tel/lFax 0161 449 7101

email info@quicksys.demon.co.uk

-

“..of all the products included here, this is my personal favourite; in fact | anticipate using it
in earnest for some forthcoming design exercises. Really, that's about all | have to say about
Quickroute - it certainly gets my vote!"

Review of Quickroute 3.0 and other products in Computer Shopper Nov 95
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Quickroute 3.5 DESIGNER includes all the poweriul editing
fealures of Quickroute and our easy to use schematic
caplure feature which turns a schematic into 2 PCB rats nest
al the touch of a button. Routes can then be manually routed,
with 'rats’ automatically removed with the 'Check Rats'
function.

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

Quickroute 3.5 PRO+ is our full professional product which
includes all the features of PRO plus Gerber file import &
export, Tango net-list import & export, SPICE & SpiceAge
net-list export, DXF & WMF file expori, copper fill, and the
powerful engineering change function. The engineering
change function lets you update a PCB with a schemalic
net-list. Quickroute automatically makes any changes
required to your PCB ready for manual or automatic routing.
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Douglas Clarkeson takes a lock at
the technology behind the joint
ESA/NASA sateliite whose mission is
to explore ihe sun
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Dr Pei An has developed a system
which allows a PC to menitor your
pulse rate, an interesting application
in medical electronics which should

appeal to experimenters, the health
conscious, and hypochondriacs alike
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Frost Alert 28

This useful device will give motorists,
gardeners etc an electronic warning
of frost - a handy winter project from
Terry Balbirnie
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A practically oriented look by audio
expert John Linsley Hood at ways in
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A simple little project from Terry
Balbirnie which could make a nice
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Pico Releases PC
Potential = oo

o= | ] 1 ;
m— T instrument’
Pico's Virtual Instru’menta_tion enable you to use your P uJ-l_J - 111 software.
computer as a variety of useful test and measurement = [_;Iﬂ‘ 1 _f\l--ﬂ- I.!"H'u'
instruments or as an advanced data logger. e |\ 5 f\,’ Uit N e -

Hardware and software are supplied together as a package

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

PicolLog i
Advanced data
logaing software.

Call for your Guide on 'Virtual Instrumentation’.

NEW from Pico TC-08 Thermocouple to PC Converter |
8 channel Thermocouple Interface

@ Connects to your serial port - no power supply required.
@ Supplied with PicoLog datalogging software
for advanced temperature processing, min/max detection and alarm.
@ 8 Thermocouple inputs (B,E,J,K,N,R,S and T types)
@ Resolution and accuracy dependant on thermocouple type.
For type K the resolution is better than 0.1°C .

TC-08 £ 199
TC-08 - calibration Certificate £ 224

complete with PicoLog, software drivers and connecling cable.
A range of thermocouple probes is available. -

SL4-76 & SLA-32 Logic Analysers A D(@-700 Virtual Instrument

Pocket sized 16/32 channe! Logic Analysers Dual Channel 12 bit resolution

Connects to PC serial port.  / Digital Storage Scope
Up to 50MHz sampling. : = Spectrum Analyser
Internal and external E=700 Frequency Meter
clock modes. AR/ Chart Recorder
8K Trace Buffer. . Data Logger

s/ Voltmeter

SZA4-76 £219 : The ADC-100 offers both a high
S44-32 £349 & sampling rate (100kHz) and a high
with software, power resolution. It is ideal as a general
supply and cables purpose test instrument either in the
lab or in the field. Fiexible input ranges

.+ (£200mV to £20V) allows the unit io

connect directly to a wide variety of signals.

AD@2-700 with PicoScope £199

1 Channel 8 bit with PicoScope & PicoLog £219

@ Lowest cost in the Pico range The ADC-10 gives your computer a single channel of
® Up to 22kHz sampling analog input. Simply plug into the parallel port.
@ 0-5Vinput range ADE-70 with PicoScope £49
Carriage UK free, Overseas€9 Oscilloscope Probes (x1,X10) £10 PicoScope & PicoLog £59

PICO TECHNOLOGY

m Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick, Cambridge. CB3 7QJ
: | Tel: (0)1954 - 211716 Fax: (0)1954 - 211880 E-mail: 100073.2365 @compuserve.com

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

)
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SURVEILLANCE TELESCOPE Superd Russian zoom
1=escop= adustabiz from 15 fo 60l cormplele with metal tipod
(Frpesitia lo usa withoot this on the higher seffings) 66mm lense,
leather camying casa£149 ref BARSR

RADIATION DETECTOR SYSTEM Designed to be wal
maunted and conneciad intn a PC ideal forremotE monmtoning, whaie
bulding covarage elc Compiste with detector, cable and software
£19.55 ref BARTS

WIRELESS VIDEOC BUG KIT Tmn?ﬁits side-o and audio

13.8V 1.9A PSU czsed wilh l2ads Just 599 REF MAGHDP3
200 WATT INVERTER Converts 10 15v DC into-sither 110v or
240v ACFully cased 115x36x 156mm. complete wih heavy
autypowerle=d Ogarplug AC oudet sockst Augo overiosd shutioewn
auto shot aroul shit down 3uld input over voltage shutfown, auty

MINIMICRO FANS 12V 1 5 53 SALE PRICE E£2 Ref 5413
REUSEABLE HEAT PACKS Ide2 for fshemen outdon:

signaie from 3 mimtize CCTV camera (ind any

tha componantsind(dng a PF3 ba='ery wil #tintoa
Cigarests packet with the lens requinng 3 holz about Zmm Gametsr,
Suppled with teiescopic senal bt a plece of wire about 4° long wi
st givearanga ol up o 100 medes. A single PPI will probiably give
less than 1 hours use E89 REF EPT9. (drobably not kcenssbiel)
CCTV CAMERA MODULES 48x7mCamm, 30 grams. 12v
100mA. 3o efectonic shitter, 36mm F2lens, CCIR, 5123492
puels wdeo cufputis 1v pp (75 ohm) Works directyinto a seaf of
wideo irput on a tv of viden. (R senstive. £73 95 /= EF137

Eiderty of infm, wamming food, dnnks e defrosing
p@pes elcreuseable up to 10 times, Iasts Jor 1D 10 8 hours per go.
2 000wh energy, gets up 1o S degC SALE PRICEES.8SREFSAD
12V2AMP LAPTOP peus 110x55:40mm (includes standard IEC
sockel) and 2n lead with plug 100-240v IP. £6.99 REF SA1S

PC CONTROLLED4 CHANNEL TIMER Control (oo trmes
&ic) pplodriems {EA 240V Each) withthis ka Ce Software,

ng dervoliage shul down (wimaudibleaiarm) auviotemnp contrel,
uril ehuts down  overheaied and sounds auddble atamm Fused
Teversed polanty protected. oulput frequency within 2%, voltage
willin 105%. A wedl bt undfatenkeenprice Just £64 93 rel AUGSS
UNIVERSAL SPEED CQNTROLLER KIT Dasignad by us for
the €5 maotor but ok for any 12v motor up to 304 Compists with PCA
B A heat Snk may e regured. £17 00 REF: MAGHT

COMPUTER COMMUNICATIONS PACK k1 contzrs 100m
of & core catie 100 cable cips, 2 line drverswith RSZ32intertsces
and all connackors £ Ideal low cost method of communicsing

relays, PCH elc £25 89 Ref 08/%
COMPLETE PC 300 WATT UPS SYSTEM Top of ths range
ups syslem Providing profecten for your compuiar sysiem and

IR LAMP KIT Sutzhis forthe above camera l2sthe

1o be used in 1otsl darkmess) £599 ref EF138

TANDATA TD1400 VIEWDATA Compilets system compnsing
modam. infra r=d remols keyboard, psu. UHF and RGS culput,
phone lsad BS230 outpul composite ool €995 rf BAR3Z.
MAGNETIC CARD READERS (Swipss) £955 Cazed with
fiyleads, degigned to read slandard cradit cands) they have I wires
coming out of the head so they may wnls as wall? complete wilh
cantrol sefronics PUR. just £9.95 ref BARSY

PANORAMIC CAMERA OFFER Takes doubls widin
photogrzphe uting stsndard 35mm Em Usein horizontal of verfca!
mode Cornplels with strap £7.99 ref BARY

COIN OPERATED TIMER KIT Compiste with coinslol
mechanisn, adustabie $me dalay, relay oulput. puta coinsict on
anyming you kee! TV s, videos fridges. drnks cupboards, HiFi
takes S0p's and £1 coins DCoperted, price justET 99 ref BARZT
ZENITH 300 X MAGNIFICATION MICROSCOPE Zoom,
metsl congirucion, buitin lght. shimp frm. group viswing screen.
lois of accessories £29 ref ANAYLT.

LUBITEL 166U Twin lens Russian 2 14 sq refex camem
Suppl=d with two free rofs of colour m, Sp up magnider, 3 slement
T4 5tans £1999 ref HARIE.

AA NICAD PACK Pack of 4 t3gged A2 ricads £2 59 ref BAR S
PLASMA SCREENS 222x310mm, no dats hence £4.99 ref
BARET

NIGHTSIGHT 8 Modtsl TZ54 with infra red lluminator views im 1o
Tametresin ffdarkness ininfrared mode, 150m range.45mmisns.
13geganga of view, focussing range 1.5m binfty, 2 AA batisdes
required 850 weght, 210 ref BARS 1 years wamanty

FILIN-1 1%0m range, 15 d=g angle of vaw, focusing 10m-infinsty.
£173 r=l BARS2. A sepamte infra rad kgh! is avaiable st £30 re!
BARSS

WHITENIGHT SIGHTS Exe p ghisight small,
hamd hetd wilh camofaged camying case £325 1 years wamanty
MEGA AIR MOVERS 375 cutic fest permint. 240v 200 wait
2200, tevemabie, Tx7T UK mada, new, Alumineum, cufrent kg
prce ahout 180 ours? £29.65 ref BARSS

LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 65x14mm £1.99 ref SM1612A

16 character 2 line, 99 24mm £2.99 ref SM1623A

20 characler 2 fine, B3x19mm £3 89 ref SM20204

16 characler 4 fine, B2x25mm £5 99 ref SMC1640A

TAL-1110MM NEWTOMNIAM REFLECTORTELESCOPE

Russan Superbasironomical'scope, eventhing younesdiorsoms
sencus etar gazing! up to 158 magnilcation Send orfax furfunher
dataic £2409 el TAL-Y
GOT AN EXPENSIVE BIKE? Younesdoneofourbotis zianms,
they look e 3 standard watsr bottia but cpen the fop, insert akey
10 3c¥vat= s mofon sensor alamm bultinsids Fits alistandard botfe
camers, suppied with two keye SALE PRICE £7.69 HEF...A:Q
GOT AN EXPEMSIVE ANYTHING? You nesd cne of our
c3sed vitraton alymms, ieyowitch operated, fusy cased just i ifto
amyTEng from videos to cargvans provides a years protecton from
1 PR3 batery Ukmada SALE PRICE £4.98 REF SAZ3
DAMAGED ANSWER PHOMES Tnese are provatly beyond
repEt sy just E4.99=ach. BT response 200 machines. REF SA30
COMMODORE GAMES CONSOLES Just a few of these iefi
1o dear 31 E5 ref SA31. CondSon unknown
COMPUTERDISCCLEARDUT Weareisfiwimalolofsofwars
packzihatnead dﬁnwmneamsévgatﬁmvﬂwonﬁﬂﬂs_cs
for£4, trats just 8p sschiour choice of dscs} €4 1ef EPES
IEM PS2 MODEL 180Z CASE AND POWER SUPPLY
Complete with fan et and 200 watt Dower sugply. €895 refEFET
DELL PC POWER SUPPLIES.145 wat +5-5212-12,
1501 t5eB5mm compiets with switch h,!e.aés and IEC socket:
SALE PRICE £9 89 rel EPSS
1.44 DISC DRIVES Stand=rd PC 3 5" drives bt retums o they
wil resd anenfon SALE PRICE £4.99 ref EPES
1.2 DISC DRIVES Stanfiard 5 25" drives but retuims so they wil
need atenton SALE PRICE £4.99 el EPSD
PP3 NICADS Unusad but some storsgemanks  £4.59ref EPS2
DELL PC POWER SUPPLIES (Customes retums) Standand
FC pru's complete with fiy leads cace and fan, pack of teo psus
SALE PRICEES FOR TWOI! 1= EF51
GASHOBS ANDOVENSErand newgas applances, perfactfor
smsl fizfs wic Basic 3 bumer hob SALE PRICE £24 698 ref EPTZ
B3 sm=| budtin oven SALE PRICE £78 ref EPT3
BITS AND BOBS We have a quantty of cased modems
muitplexers e different specs butidesl siippers €4 each el EFE3
RED EYE SECURITY PROTECTOR 1.000 watt outdoor FIR
swrich SALE PRICE £9.09 ref ERST
ENERGY BAMNK KIT 100 6"x5" 6v 100mA paneis. 100 dodes.
eormecion detsis sic €80 05 rof EF 112
PASTEL ACCOUNTS SOFTWARE, does eventhing for a
sires of hysines includes wordprocessor, report writer,
windowing, networdkable up fo 10 stafions, muftiple cash books eic
200 pag= comprenenzive manud 90 days fres fechnical sigport
{0345-320009 try before you buyf) Current retail price s £128,
SALE PRICEES 5512 SA1Z SAVE E12010

2g3nst mains power fuciuations and cuts New
andboxed, UK made Provides up 10§ mins funning Emein the event
of completa powss fakure fo afiow you 1o fun your systemn down
correcty. SALE PRICE just £89.00,

SOLAR PATH LIGHTS Low energy walkighls powered by the
sun! buttin PIR sothey workwhenyou walkpast Indudes soiarpangd
& rechargeable bal SALE PRICE £18.85 REFEPS2
BiGBROTHERPSUCzs=dPSU, By ZAoupue, Zmoblead 1 5m
inpid lead, U made 220v. SALE PRICE £4.89 REF EPT
HANTTOHAKESDIEHONEY’?STUCKFORAHIDEA?
We hsvecolisted 1400 smatovey

seing 1 Gzent businesses, you peluse these af your lssure
us.nguatmaib. onyour PC Alsginciudedic acanfegtzenzbing
ssmuchasy ISALEPRICEE14

youlo
REFEFT4
RACALMODEM BONANZA! 1Racs MFS 1223 120075 modeen
felechone e300, mains lead, manual and  comms =oftware, the
cheapest way oalo the net! ali this for just £13 ref DEC13

4.6mw LASERFOINTER. BRAND NEW MODEL NOW IN
STOCK!, suppliad in fully buiit form (locks liks a nice
pan) pleta with handy pockst olip (which also acts
as the on/off switch.) About 50 metres range! Runs on
2 AAA battsries. Produces thin red beam idsal for
Isvels, gun sights, experiments ete. just £39.96 ref
DEC439 TRADE PRICE £28 MIN 10 PIECES

BULL TENS UNIT Fusty besit and tested TENS (Transcutaneous
El=cinzal Nerve Stmulaton) unit, complets with gisctrodes and ful
instruchons TENS e used ot the reis! of pain efc in up o 70% of
sufferars Drug free pain refied_ sa'e and sasy to use canba usadin
conjuncion with andigescs eto £49 Rt TENN

COMPUTER RS232 TERMINALS. (LIBERTY)Sxcelent
qualty mvodem units (ke wyse 50.5) 2:RS732 20 functon keys 50
throto 38400 baod. menu driven por scieen curser, andkeyboard
setup menus (18menu's) 29 REF NOV4.

RUSSIAN MONOCULARS Amaring 20 times magnificason.
coztedlenses, camying case and shoulderstrap £29 SSREF BARTI
PC PALVGA TOTVOOHVERTERCMETE acolour TV into
abamc VGA ecreen Complatewith buii . el
for laplops o7 @ cheap wpgrade Suppts! in k3 fom for home
assembly SALE PRICE £25 AEF SA34

EMERGEHNCY LIGHTING UNIT Complets urit with 2 double
bish Boodighis. bodtin charger and 2uto switch Fully cased. EvEAH
lead 3cd reqd. (secondharad) £4 1ef MAGSP11

SWINGFIRE GUIDED MISSILE WIRE. 4200 metie redd of
utrathin 4 coreinsulated catie, 2853 breaking strain |ess than fm
treckd [deal @fams intercoms. colis house's #ic E13.88 rel EPSY
ELECTRIC CAR WINDOW DE-ICERS Compists with catie.
plug =ic SALE PRICE JUST £4.99 REF SAZS

ASTEC SWITCHEDMODE PSUBM41012 Gives+5 Eitaa
+12{81 54 1200 4A FEOM10 cased EML1012 E5 99 el ALGER
AUTO SUNCHARGER 155:300mm saisrpansed win diodeand 3
matre fead flad with a Ggar plug. 12v 2watt EA S REFSAZS
TOP QUALITY CENTRIFUGAL MAINS MOTORS SALE
'PRICE2 FOR JUST E2.50 REF SA38

ECLATRON FLASH TUBE As usedinpoiice oot fiazhing bohis
eic; full pec suppied. 60-100 fashes amin  E6.98 REFSAIS
24v AC IBWATT Cased power suppiy New £9.99 REF SA%0
MILITARY SPEC GEIGER COUNTERS Unuseganstmghtfom
Her mzesty’s fomwas SALE PRICE E44 REF SAE
MICRODRIVE STRIPPERS Smal cased tape drves igeal for
sirpping, tols of usefd goodes induding a sman case, and ot of
componenis SALE PRICE JUST £4.63 FOR FIVE REF SAZS
SOLARPOWER LABSPECIAL Youget TWOERE" Bv 130mA
soiarceds SLED's wirs buzzer, swithpils 1 refayoroior Supesh
waiua il SALE PRICE JUST £4.69 REF 3877 |
RGB/CGA/EGA/TTL COLOUR MONITORS 12* in good
conasion. Back ancdsed metal case SALE PRICE £48 REF SAG
PLUG IN ACORN PSU 1ov AC 4w  £2 93 REF MAG1D
POWER SUPPLY futy cased with mains and ol leads 17v DO
SO0mA otpid Barpain price £5.95 rel MAGEFS

ACORMN ARCHMEDES P3SU +5 @& 442 on/kit sw uncased.
ssieciatizmEnsinpul 1450100345mm E3.99 REF MAGTR2

*SOME OF OUR FRODUCTS MAY BE UNLICENSABLE [N THE UX

Bl FC's over a long asstance. Complete st E2 09
VIEWDATA SYSTEMS madsby Friips. complets wimintema!
1200075 modam, keyboard, psu el RGH and composie oupuls,
meny difven, autodaler efc SALE PRICE £12 93 REFSALE
AIRRIFLES.22 Azusedbyihe Crinsseamy for training puposss
sofheretsalol aboutt £39.85 Rel EFJE 500 pefiels £4 50 1al EFED
PLUG IN POWER SUPPLY SALE FROM E1.60 Flussin®
1A sochntw thresn s Bwdc 150mARL. 50
ref SA19 Svac Kih‘-AiZODth sazo 6 Svac S00mA E2 ref SAT1
VIDEO SEHDER UNIT. Transnits both 3udio and video signais
from either avidéocamena, videorecondsr, TV or Compyiers elcboany
standard TV setina 100 mnge {tune TVioz spare channal) 12vDC
op PricelsE15 REF: MAGTS 12v psu s £5 extra REF: MAGSP2
*FMt CORDLESS MICROPHONE Smati hand helg untwim a
500 range! 2 trmnsl powerlevels. Regs PP3 S batlery. Tunaabie
toany FM recesver, Price IS €35 REF: MAGISPY
"MINATURE RADIO TRANSCEIVERS A pirof waice tafins
witharangeup 2k o vEy. Units AT Emm
Induding casesandearp'ces. BxFFIreg'd £30 (0pr REF: MAG30
*FM TRANSMITTER KIT housed in 2 standard worddng 134
adaotenil the bug uns recty offthe mams solasts foreven why pay
E7DO? o pice is E15 REF: EFE2 (1) Transmits to any FM adio
“F BUG BUILT ANDTESTED supanordesigntakt Sigpies
to detecive agencies. Ov batlsry regd. £14 REF. MAGHA
TALKING COINBOX STRIPPER COMPLETE WITH
COINSLOT MECHANISMS caginaly matetoret=S stE79 each,
these units are designed 1o convert an ofdinary phone f'm: a
payphone. The umis have thelod g and seme
hinges. However they can be adapiedfor Ln.—;mn-;na useos usedic
someming g=277 SALE PRICE JUST E230 REF SAZ3
GAT AIR PISTOL PACK Complste witn pistel, darts and pasists
£12 55 Ref EFEZE extra peliets (500) £4 50 rel EFE0
6"X12" AMORPHOUS SOLAR PANEL 17 1553 10mm
130mA SALE PRICE £4.99 REF SAZe
FIBRE OPTIC CABLE BUMPER PACK 10mstres tor £4. 38
el MAGEF1 310zl for sxpenmentere! 30 m for £12 53! MAGHIPY
MIXED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS
YOURS FORJUST £6.99
4X2B TELESCOPIC SIGHTS Suiztée for 24 sir nfes. ground
lenses, good koht gathenng properties £13 35T RUT
RATTLE BACKS Irteresting things these. sms pisce of soid
perspex Fxe matenal that it you try 29 5pin it on the desk it ooty Spins
oneway! in factif you spinit the ‘wrong' way it stops of s ownascord
and go's back the other way! £1 53 = GUI
GYROSCOPES Rememberinese?wel wehsvefoundacempany
that sl manufactures Ihese popuiarscentic toys, perfec gitof for
edicabonal use &fc £ EPTD
HYPOTHERMIA SPACE BLANKET 2t5x136em Sluminsed
fol Manket TeRects mofe than 35% of body heat Also sustsble focthe
consinucion of two way mimoms! £3 99 each ref Q1041
LENSTATIC RANGER COMPASS O flet cspsuis. simng
maisl eass; largs luminous points. SightSne with magnifying viewes
E0rmam i3, 86gm £10 99 ref OMEM
RECHARGE ORDINARY BATTERIES UP TO 10 TMES!
With the Baflery Wizardi Uses the istest pufse wave charge system
‘o chatgesl popuiarbrands nlam-_rary baitesies AAA AA C.D. four
slamelled systemshowswhenbat! arecharged, sulomab
Tejects unsuiabie cads compicta wilh mans adapior BS apprme:
Prce ks £21.65 r2f £F31
TALKING WATCH Yes fiactuaty tdis youthe tmaatthe press of
& bution Aleo lesturet a voice sianm thal waices you up and tais you
what ihe Tme 15! Lithitsn cef induded. £7 93 rel EPZE
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new mutband 2000 radst detectsr can
Vihe fdmvers theirheenos!
MWeu-ﬁbaeunnum Sfashingleds gvesinstant waming of
fadarzones Delects X K and Kz bands 3 mia range, ‘overihe hr
‘around bends and ‘rearimp facktes micro sizejistd 252 5w 75",
Can pay foritsadf in just one dayt E73.95 ref EP2
SANYO NICAD PACKS 120mmx14mm 4 8¢ 270 maH sutabls
for cordiess phones el Pack of 2 U=t £3 rel EFTE
3" DISCS As usad on clder Amstrad machines Spmrm plusIs
€ic £3 each re! BAR4DD
STEREO MICROSOPES BACK IN STOCK Rnsazn bt
compiete with lenses, Bghls, fiers eic efc very comprehensins
pe thatwould y be around 1he £700 mark, ourprice
is just 200 (hd money back guaranise) il detaZein catslogue Re!
95500

SOLAR POWERED CAR VENTILATOR Simpiy ftssieng ine
top of the giass in 2 sde window and provides 5 constanl supply of
fresh:aim in hot sunny condons! Kesps your car codl in summer
£1995 relsnvemt

WE BUY SURPLUS STOCK FOR CASH

FREE CATALOGUE

100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
WITH ORDER.
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Mitsubishi Electnc recerltly announced the
introduction of its extremely low power consumption
PCMCIA GSM MelFax card to provide fax and data
modem facilities for portable computers and the fast
growing GSM digital mobile phone network.

Currently, the GSM mobile phone service provigss:
access to many countries woridwide, with users abie o
roam fresly between these couniries. The new Mitsubishi
GSM MeiFax card further enables GSM subscribers to use
GSM networks for fax and data transfer (subjest to fax and
data service provision by network opearators). Furthermore,
the faxed data will benefit from the GEM network major
advantages of clearer and more secure transmission.

Mitsubishi's GSM MelFax card provides the final link in
the system, enabling GSM mobile phone subseribers to
make the connsction between phone and computerin the
rmobite office, Currently, the card!is available tc Moiorola
8200, 7500 and Flare GSM phone users, as well as other
manufaciurers, GSM phones having the necessary

cannection for the PCMCIA card’s lead.
The GSM MelFax card opsrates at 5V and cnnsumas just

‘50mA. It is easy to use and can saﬂmlewy provide
.tra.nsparant and nnrt-transparent fax and data transfer atiup to
-9600bps, subject to the data raie hmltatlons of the phone

being used. Support is also provided for siesp and stop

‘modes fo conserve the all-important poriable’s batisry power.

For comimunications with: the host computer, the GSM
MeiFax card operates at DTE speads upto 115,200bps and

‘supperts auio baud at all rates. Gonrsectlon support is

provided for poris Com 1 to Com 4, as well as for a host

dafined port. The PCMCIA Type |l card featurr:m a buffered

UART interiace and is 16550A compalible,
For data fransmission, the Mitsubishi GSM MelFax card

: supports the Enhanced Hayes AT command ssi as well as

CCITT Vi25bis, the EIAZTIA 578 Fax Class 1 and the de-facto

“Fax Clags 2 standard. Ermor correction is provided during

transmission via the GSM Radio Link Protacol,

The Mitsubishi GSM MeIFax card comes complete with all
necessary accessories for easy connection of the poriable
computer to the GSM network, including full Windows-based.
sasy to use seftware and the fax card connection 1o the data
interface of the GSM phone. A specially designed bracket also
neatly clips the GSM phons to the edge of the computer.

The new GSM. MelFax card from Mltsubrsht is compatible
with PCMCIA notelmk PCs from most leading manuiacturers,
The cards are manufactured to the highest standard with full

quality conirel during manufacturs far ahead of: F’CMC!A
requiranenis Notably, the Mitsubishi fax and data modem
card for GSM is warranted for {hree years from date of
purchase.

For further information. contact Mitsubishi Electric UK Lid
on 01707 276100,

Versatile Alarm Generation

Radamec NDC has introduced DARAD, an alarm generation and
logging system.

DARAD is module based and allows the easy Conﬂguration of over
300 ehannels, specific to user regquirements. Alarms and events can be
| generated and logged within a two wirs data loop of up 1o 1.5Km.

Meadules are available for digital or-analogue input, digital cutput,
alarm display, memory storage and repeaters. Windows driven PCs or
' lapiops may be used as masiers or slave controllers.

Operator-irizndly Windows based software allows modules to be sst
up and daia assessed with ease.

DARAD is designed and manufactured in the UK by Radamesc NDC.
Tel: 01635 40528.
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-mmfammwamm@m
interferance.
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descnbed by its gain, equivalent noise figure, second and third
order intercept polnts.

« Obtain the statistical distibutions of overall system gain, output
lsve, noise figure, interceptipoint, srgnaha—nmemoa,mm‘ﬂm
stafistical distribution of the system componsnts. Predict vield
rates and quality indices such as Cpk; determine the statistical
distnbuticns of periomancs parameters. Statistical smulations
for thousands of trials exeoute in seconids.
nmmmdnmmmmmm
&Jd\asmple-beatcﬂcxbonamdﬂmmc&g ! ;
Non-inear devices ars charactensed by their gain, seemdand
third erder intercept points when used ina matched, resistive.
envircniment. Analyze intermedulation distoriion and hamonic.
content with up to 120 input signats.

Hﬂntave;ﬁanaxm@ﬂyana!yzameﬁaaﬂ_
frequency recevers; exeﬁas.feedimdamﬁﬁas.balamed
mmmmmaﬂm
hops. The user infarface is graphical; models are created by
placing and connecting icons on the simulation page..

Riinterface includss simulaticn models for ampiifiers, mixers,
attenuators, filters, repsaters, pcrwspﬁﬁasmdeanbim
delay and phase shift. Simulated resUits can be viewed by various
plotters, including a 16008 dynamic range spectrum analyzsr
based on the latest FFT algorithms. \buca'ieasiyaeatew
own custom models by Using the versatile C-ike deve :
anmumt&ﬂmnme&aemnﬁedwmmﬁa
wiitit no speed penalty,

%mmmm&mmmm
menmvamﬁmmngmmmgﬁm%

For further information, W%L@ﬂmm?
Har:ingBlvdWRﬁmuﬁl—EONTLmaxs-z ; (905)
B34-2369; fax (905) 884-2302.

Mondex
pilot figures

Well over half a million pounds of electronic cash has
changed hands since the Mondex pilot was launched in
Swindon last July. And with today's introduction of over
250 Mondex compatible payphones, the trend towards
electronic cash is set to gather pace.

The conversion of Swindon payphones to allow Mondax
cardhalders access to their bank accounts to withdraw or
deposit cash has effectively turned the town's phone boxes
into cash machines.

“The payphone is the key to Mendex and we believe that
naving a cash maching on virtually every street corner and
over 80 in shops is going to be a great attraction,” said
Mondex chairman Tony Surridgs.

The elecironic cash card has already been taken up uy
over 8,000 consumers, giving a tcial housshold penstration
of 4% in just three months. And the Mondex compatible BT
payphones which went live in October will add ancther kay
piece to the jigsaw. '

BT director of payphones Bob Warner said: “One of the
main benefits of Mendex over traditional cash is its
convenience - and payphones are a big part of that.

“Since October Mondex customars effectively have over
250 more ¢ash machines than they used to - virtually one on
every street corner.”

Initial figures from the pilot conr irm that the convenience
factor is a big draw for Mandex. Gver 200 additional .
applications were received on September 23 alons, when car
parks around the town siaried fo aceapt the card and cains
were no longer needed for ‘pay and display' machines. More
than 700 outlets in Swindon now take the card. The local bus
service is now taking Mondex.

Other findings from the first three months canfirm cash-
on-a-card is steadily gaining in popularity - already well over
£300,000 Mondex cash has been withdrawn by consumers
and retailers have taken in more than £250,000.

ELECTRONICS TODAY INTERNATIOMAL
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Designed to cater for all RF and microwave power
measurement requirements in the communications
industry, the new Giga-tronics 8540B series power
meters are now available in the UK from specialist
distributor Sematron.

The single channe! (8541B) and dual channe! (8542B) units
offer frequency coverage from 10MHz to 40GHz, handle power
levels in the range -70dBm to +47dBm and are fully backward
compatible with the extensively used 8540 series instruments
and sensars. In addition, their measurement capability is
considerably enhancad, on modulated wavelorms, by the
introduction of the two new Modulation Power Sensors
(BD4A01A/B0402A) and the new installed firmware.

Giga-tronics, renowned innovators in advanced techniques
for making power measurements using diode sensors, has
incorparated a wids range of measuring functions in the new
85408 which are simply not available in any other single RF
power meler. Included in these capabilities are burst average

power, pulse modulated power, modulated average power and
peak power. In addition to these new measurement modes,
algorithms such as adaplive averaging have been deveiopsed o
increase the measurement speed; with software enhancaments
such as anti-aliasing (dither sampling) introducsed (o improve the
reliability and accuracy of measurenfents made on the complex
signals typically found in communication and radar systems.

Giga-tronics have advanced further the principle of dicde
detector measurements in order to provide commumication
enginesrs with the measurement capabllity o mest their needs.
Thie limitations of thermal deteciors in terms of spesd, dynamic
range and thair inability to make anything cther than averags
power measurements on complex waveforms seversly rastricis
their use in testing moedemn communiestions systems.

Thie Giga-tronics dicde sensor technology, tegether with the
new posi-processing algorithms, now allows accurate
measurements on burst and pulsed signals to be made without
the need for prior knowledge of duly cycles, or baing limited to
constant duty cycles. The 85408 will make measurements on
burst signals by sampling the [nput signal only when the burst is
present. This not anly increases the accuracy and refiabllity of
the measurement, but also permits measuremants 1o be mads
on a specific part of the burst, if required. This measurement
capability is essential whan testing the newly emerging digital
communications systemns such as GSM, COMA and TDMA.

Flexibility in signal measurement Is just one of the features
which the 8540B incorporales to mest the needs of automated
systemns designars. High speed, reliability of measurement and
wide dynamic range using a single detecior combing to make it
the leading systems power mister. Capable of delivering up to
200 readings’second over the GPIB, with up to 4,000
readings/second in buffered mode, the 85408 can reduce test
times significantiy.

Building arbitrary ‘waits’ into programmes s now a thing of
the past with the new spesd algorthms which automatically
determine when the measurgment has settled and only outputs
a reading after this pericd. Fasier measurements are also
possible with the 90dB dynamic range power sensors which
will permit most measurements to be made without a change of
sensor, thersby eliminating the delays and errors caused when
sensors need to be switched.

For further information, contact Sematron UK Lid on
01734 819970.

Spectra plus 3.0

Strategic Test announces the release of SPECTRA PLUS
3.0, a new low-cost Windows program that provides the
functionality of a dual channel FFT Analyser from any
existing Windows compatible soundcard for only £395.

Spectra Plus providss all the measurement feaiures
normally found in professional instruments, sugh as FRT 0
16384 block size, 1/3 Octave measurement with Flal/A/B/C
weightings, Total Harmonic Distortion and Transfar Functions
together with an amplitude calibration and microphane
compensation facility. Digital fiitering is available as a post-
processing feature. '

Signals can be acquirsd and displayed continuously,
racorded to disc for later playback and post-analysis, or
loaded from existing WAV files. Multiple displays can be
configured and sized as required. Display options includs: time
senies, phase, spectrum, specirogram and 3-B surface plot.

Cursors allow. point measurements and customisable
frequency. markers can be assigned.

Reports can be genarated on any Windows compatible
printer and graphs pasted to the Windows Clipboard for
inclusion. within word processing software.

Spectra Plus supperis the full sampling rates provided by
the soundeard, typically to a maximum of 44.1 kHz. Dynamic
range to 9648 is obtained from 16 bit soundcards. 3

Sirategic Test are the exelusive suppliers for a range of daia
acquisition hardware, analysis and preseritation software, FFT
Analysers and expandable poriable PCs manufactured in the
USA and Genmany.

For further information, contact: Strategic Test &
Measurement Systems Lid, 11 Ashton Road, Wokingham,
Berks. RG4I HL :

Tel01734 795950 Fax: 01734 795951
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A Windows Genie for £99!
IMS recently announced the release of Version 2 of the
Genie for Windows Data Acquisition and Control
software package.

Genie is a flexible data acquisition and control software
packagedﬁgnadtopmvideaﬁmpletausafmnt—emwhrch
allows users to quickly set up and configure en qa
sclentific measurement and control applications: without
requiing In-depth programming knowledge:

The latest version of Genie incorporates over 35 exira
featuras which include: Muiti-screen display of up to 8 screens
of graphical display: new operator interfface and display icons;
Networked operation; execution of exiernal BLLs from within
Genia; mmmmmmﬂmm:_mmmspeed
of data acquisition; extended user programmable blocks;
MMMMWMWMm'Wasm
audio files: si.mportferupmﬂserialports,hﬁdriﬁ!ﬁenﬁng
alarm fogging plus many mare. In addition to the original
Strategy Editor, Genie now also includes a Serip Designier
aﬁomngMacmsiﬁaprogmmstnbacreatedﬁrmm
sophisticated Data Acquisition and Control s 3.

GmalsoaqapbﬁsthﬂwsCth&SermrBBE
{Dynamic Data Bxchangg) functions which allows data to be
exporied or imporied in realﬁmewﬁhoﬂwwmdows
applications such.as sp : 1S5S,
IPXbasadmnmmrﬂcahmsmrmiwon{edda!aexchme
bemPGsmnnh'rgGeme

As'an introdugtory promotion. Genie will be available for a
limited period for only £99! For existing users, there isa

;“m!

Shareware CD

Equinox Technologies recently launched its ‘Electronics &
Microcontroller Shareware CD’, containing a wealth of PC
& microcontroller shareware programs, demonstration
versions of many popular CAD packages and a
comprehensive collection of PC based Internet utilities.
The CD is aimed at both the professional sngineer and keen
enthusiast aliks and features contributions from many major
silicon manufacturers including Atmel, Phiiips, Intel and
Siemens:
The CD contains over 25 Mbytes of data, divided into the
following sections:
@ FPC shareware - general DOS utilities, editors,
compression programs &ic.

@ Demonstrations of many oomrrrercial CAD packages.

@ Microcontroller shareware utilities and applications
software for & wide variety of microcontrollars.

@ Internet Newsgroups - 2,500 articles from relavant
Newsgroups.

® PC Internet utilities - Newsreaders, Mall readsrs,
Web-browsers plus many other utilities, all running undar
Windows.

The ‘Electronics & Microcontroller CD' is pricad at £30 plus
P&P plus VAT. For furthsr information, contact Equinox
Technologies on 01204 492010

- ® Gang Programmers

@ Package Converters

@ _Developmeni Programmers

2\ GANG PROGRAMMES
NEC 78/75PXXX
MOTOROLA 68HC
HITACHI H8, PICS

® Development Tools
® Emulafor Pods + Adapters

s A L e s e e Sy ':,“m =
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

LOUDSPEAKERS-1SINCHSTERED RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

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

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

MXF600 (300W + 300W) MXFS00 (450W + 450W)

ALL POWER ﬂ."ﬂﬂﬁs A.M.5.INTO 4 OHMS, BOTH CHANMELS DRIVEN
FEATURES: *indep izs with two loroidsl ransiormers = Twin LED. Vu maters &
Level comtrols * lluminsisd cm!dt awt:h + XLA connectors + Standard 775mV inputs + Open and short circull
prool ® Latast Mos-Fets for stress free power delivery inlo vifuaily any load * High siew rate = Very low
distortion ® Aluminium cases * MXFS00 & MXF300 fan cooled with D.C. loudspesier and tharmal prolection.
"ISED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. ] i

SIZES:- MXFI0 W19 xH3 2" (2U)xD11"
MXF400 W19 sH5 " (3U)xD12"
MXFECO W19 xH5 " (3U)xD13”
MXFE00 WIB':H_S‘;' (3U)xD14%"
PRICES:-MXF200 £175.00 MXF400£233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL £1250 EACH

OMP.MOS-FET POWER AMPLIFIER monuL SUPFLIED READY BUILY AND TESTED.

Thesa modoies oow enjoy & i erich qality, =g 3 3 resints price. Foar
m&-m:mmmmmummmmmmu ledustry, Leivare, Sabremenial snd HBF
mmnwwmwﬁmumam.mmmm istzgral k=) gink, gizvs itre PO B and
Zrive dircusts o powe

THDUSAHDS OF MODULES PIJRCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fel Quiput power 110 watls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Dampin§ Faclor =300, Slew Rale 45Vius,
T.H.D. typical 0.002%, Input Sensitivity S00mV, S:N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 — £3.50 P&P

OMP/MF 200 Mos-Fel Oulput powsr 200 watis
R.M.S. inlo 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Faclor =300, Slew Rals S0V/uS,
T.H.D. typical 0.001%:, Inpul Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 - £4,00 P&P

OMP/MF 300 Mos-Fet Oulput power 300 walls
R.M.S. into 4 chms, Irequenqr response 1Hz - 100KHz
-3dB, Damping Factor >-300, Slew Ralz &0V/uS,
TH.D. typleal 0.001%, Input Sensitigily 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 - £5.00 P&P

OMP/MF 450 Mos-Fet Oulpul power 450 watis|
R.M.S. inlo 4 chms, frequency response 1Hz - 100KHz
-3dB, Damping Factor =300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity S00mY, S.N.R.

DMP XO3 STEREO 3-WAY ACTIVE CROSS-OVER

Advanced 3-Way Sterso Acfive Croas-Ovwar, housad in 2 19° 1 1U cass. Each channsl has thres levsl controls:
bazy, mid & fop. The removable frond fasciz sllows sccess to the programmazble DIL swikthes 1o sdjusi the
cross-over {requency: Bass-Mid 250/500/300Hy, Mid-Top 1.8/3/3KHz. all a1 2448 per octave. Bass invert swilches}
on each bass ch 1. Nominal 775mV input/ Fully compatible with OMP razi amplifier and modules.

Price £117.44 + £5,00 P&P

-110 dB, Fan Cooled, D.C. Loudspeaker Prolecli 2
Second Anli-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 - £5.00 P&P

OMP/MF 1000 Mos-Fet Oulput powar 1000 watis
R.M.S. into 2 ohms, 725 watis R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Faclor 300, Slew Rate 75ViuS, T.H.D. typical
0.002%, Inpul Sensitivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Prolection, 2 Sesond
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 - £12.00 P&AP

MHOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS: ||

L EIEE SR ELGLE:  * ECHO & SOUND EFFECTS
STEREO DISCO MIXER with 2 1 7 band

STANDARD - INPUT SENS S00mV, BEAND WIDTH 100KHL
PEC (PROFESSIOMAL EQUIFPHENT COMPATIALE) - INPUT SENS
T75mV, BAND WIDTH SCKHr. ORDER STANDARD OR PEC.

L & R graphic equaSsers with bar graph
LED Wu meters. MANY OUTSTAMDING
m‘runssa-mmam"pma

epead control, DJ Mic with talk-over
switch, 6 Channels with individual faders
mﬂumhdqmnudptmﬂuﬂlﬂuﬁ:

fellowing inpuis:- 3 turntables (mag), 3
mics, 5 Lin=for CO, Tape, Video elc.

Price £144.99 + £5.00 P&P

SIZE: 482 x 240 x 120mm

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

McKenzie and Fane Loudspeakers are also available.

EMINENCE:- INSTRUMENTS. P.A., DISCO; ET

LOUDSPEAKERS)

I —
| |PIEZ0O ELECTRIC TWEETERS - MOTOROLZ

TYPE ‘A' (KSN1036A) 3" round with prolective wire mesh. Idzal for
> -« bookshelt and medium sized Hi-Fi kers. Price £4.90 - 50p P&P.
\ l% TYPE 'B' (KSN1005A) 3% super hom for general purpose speakers,
TEN e disco and P.A. systems elc. Price £5.99 - 50p P&P.
TYPE ‘C' (KSN1016A) 2°x5" wide disparsion hom for quality Hi-Fi sys-
tems and quality discos elc. Price £6.99 - 50p P&P.
TYPE 'D' (KSN1025A) 2°16" wide dispersion homn. Upper frequency
response relained extending down lo mid-range (2KHz]. Suitable for high
quality Hi-Fi systems and qualily discos. Price £9,99 — 50p P&P.
TYPE ‘E' (KSN1038BA) 3% horn twester wilh atiraclive silver finish trim.
Suitable for Hi-Fi monitor systems ele. Price £5.98 — 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, level control
and cabinet inpul jack sockel. 83x83mm. Price £4.10 — 50p P&P.

B

Y

Join the Piezo revolution! The low dynamic mass (no woice coil) ol a Piezo tweeler produces an improvedll pes bneq. 724z, FREQ. RESP. TO 4KHz, SENS 97dB PRICE £32.71 - £2.00 P&P
transdund respones with & vy fexyl han bweatars. As 3 crosanver is not "““""I 10° 100 WATT R.MLS. ME10-100 GUITAR, VOCAL. KEYSOARD, DISCO, EXCELLENT MID.

these unils can be added lo sristing speaier sysiems of uph:rlw walts (more U two are put in series. FREE RES. FREQ, 71Hz, FREQ. RESP. TO 7KHz, SENSS PRICE £22.74 * C2.50PAP
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER. i k

EARBENDEHS. HEFl, STUDIO/IN-CAR. ET

ALLEMINENCE UNITS 8 OHMS IMPEDANCE
8° 100 WATT R.M.S. MEB-100 GEN. PURPOSE. LEAD GUITAR, EXCELLENT MID, DISCO.

7dB.
10" 200 WATT R.M.S. ME10-200 GUITAR, KEY8'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 1.5KHz, SENS 5548. PRICE £43.47 - C2.50 PAP
127 100 WATT R.M.S. ME12-100LE GEN. PURPOSE. LEAD GUITAR, DISCO, STAGE MONITOR.
RES FREQ.43H2z FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 — C3.50 PAP
127 100 WATT R.M.5. ME12-100LT (TWIN CONE} WIDE RESPONSE, P.A, VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 524 PRICE £36.67 — £3.50 P&P
127 200 WATT ALM.S. ME12-200 GEN. PURPOSE, GUITAR. I:IISCD VOCAL, EXCELLENT MID.
RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 5848, PRICE€46.71 - £3.50 P&F
12° 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FAEQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 1034B. PRICE €£70.19 - £3.50 PAP
15 200 WATT R.M.5. ME15-200 GEN. PURPOSE BASS. INCLUDING BASS GUITAR.
RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 93dB. PRICE£50.72 + £4.00 PAP
15° 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.
RES. FREQ. 3%Hz, FREQ. RESP. TO 3KHz, SENS 103d8. PRICEL73.34 - C4.00PAP

ALL EARBENDER UNITS 8 OHMS (Exc=pt EBS-50 & EB10-50 which =2 dual r-mmusom 5 4& Gohm)
BASS, SINGLE COME, HIGH COMPLIANCE, ROLLED SURROUND

tBIFLIGHT CASED LOUDSPEAKER

4 naw rangs of quality loudspeakers, designad totake advantage of the [atest
speEkET i I—.?mo(;,- s enclomre designs. Befhmooels wiifirs shsti quslity
127 cast stuminium budspeakars with factory fitted grilles. wide: d"persm
gonstant directndy haorms, extristiad aleminam coener o iecton and sicel
ball cornars, complimentad with hegvy duty blesk covering The snclosurss
are hifted as standard with top hats for oohonal loudspesker stands

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

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

SPECIALIST CARAIER DEL. T1250PER PARR

OPTIONAL STANDS PRICE PER PAIR £49.00
Derher\r.ﬂ.oo per pair

N-CAR STEREO BOOSTER AMP

CARSTEREO BOOSTER AMPLIFIERS
150 WATTS (75 — 75) Sterzo, 150W
Bridged Mono
250 WATTS {125
Bridged Mono

= 125) Stereo, 250W
~ 200) Sterso, 400W

8° S0watt EBB-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS. HI-F1. IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7TKHz SENS 97dB. PRICE £8.90 - £2.00 P&P
10’ SOWATT EB10-50 DUAL IMPEDENCE. TARPED 4/ OHM BASS, HI-FL. IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 9348, PRICEC13.65 + C2.50 PAP
10" 100WATT EB10-100 BASS, HI-F1, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 564B. PRICE£30.38 - CIS0P&P
12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 25H7 FREQ. RESP. TO 3 KHz. SENS 93dB. PRICE £42.12 + CI.50P&P
FULL RAMGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5% GOWATT EB5-80TC [TWIN CONE) HI-FL. MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS.92dB.

6*:”" GOWATT EBS-60TC {TWIN CONE) HI-F1, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20WHz, SENS 544B.

87 GOWATT EBB-60TC (TWIN CONE]) HI-F1, MILTI-ARRAY DISCO ETC.
RES.FREQ. 40Hz, FREQ. RESP. TO 16KHz, SENS 83d8. PAICE £12.99 - £1.50 P&P
10" GOWATT EB10-60TC (TWIN CONE] HI-FI, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 584B. PRICEC16.49 - £2.00 PlP

PRICE €9.99 - £1.50 PAP
'PRICE £10.99 - 1.50 P&P

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
IW  TRANSMITTER 23-104MHz VARICAP CONTROLLED PROFESSIONAL

PERFORMANCE RUNGE UP 70 3 MILES, STE 331 123em SUPPLY A3V 054N

ALL PDW'EBS“CTO‘QHQS
Features:

+ Sier=o, bridgable mono = Cholce of
high & low level inputs = L & R level

PRICES: 150W £49.99 250W £99.80 controls * Remate on-off * Speaker &

- 400W £109.95 P&P £2.00 EACH

oF COUNTER.
CCESS ACCERTED BY FOST, PHONEOR FAX.

PRICEL14.85 - L1.00PAP
Fll MICRO TRANSMITTER 100-100Miz. YARICAR TUNED,

WiTH
VERY SEMS FET MIC, RANGE 100-300m, SIZE 58 3 4fe== SUPPLY ¥ EATTERY.
PRICE £3.50 + L1.00P&P

B.K.ELECTRONICS

UNITS 1 & 5 COMET WAY, SOUTHEND-ON-SEA,
. ESSEX. S52 6TH
01702 - 527572 Fax: D1702-420243

Tel




PORTABLE X RAY MACHINE PLANS Easy to constiuct
pians on a2 Smple and cheap way Io bud 2 home X-ray machine!
EffecSve device X-r3y sesled aszembles can be used for
experments! purpesss Not 2 toy of for minors! E6cet Rel FIKP1.

TELEKINETIC ENHANCER PLANS WysiTy and amaze yout
fnendsby creating with no ki 1 means of Cause
u;&s ro edestnes! ormthﬂi wnnadzms no spacalmsrrd-:s

n-.slgc shows, party den 1i or rzseirch i
developmeant of this strange and amazing phychic phenomenon
E4ka Ref FHTHEY

ELECTRONICHYPNOSISPLANS & DATA Trisdatashows

MINI FM TRANSMITTER KIT Very high gain preamp, supplied
complets with FET sleciiet micophone. Designed B cover B5-108
Mz but ess@y changed 1o cover £3-130 Mhz. Wosks with s common
¢ (FP3) battery. 02W RF.ET Ref 1001,

ELECTRONIC SIREN KIT Impressive Swattpowerouiput 1desl

several ways o put sublects undes yout control. indudsd is a ful
voiume referencs text and several consiruchon plans that when
assembiad can produce highly effectve stmull This matessl must
b used cautoutly, Itis for use as enleriminment alpames siconly,
by those experienced in its use. £15/set Ref FEEHZ
GRAVITY GENERATOR PLANS This urlgue ptan
& simpie eecirical phenomena natproduces an ant-
grawily effect 'rmcan actualy buld 3 smal mock spaceship outof
Spls mulasais and without any visdie means cass il b lavilais
£10%et Rl FIGRAL
WORLDS SMALLEST TESLA COILLIGHTEMNING
DISPLAY GLOBE PLANS Produces up to 750,000 voits of
dischame, srperimant wilh snary HV effects, ‘Plasma ina
ar, S18md's tre. Corona. excelient soience project of conversaiion
piece £5%at Ref FATCIAGS
COPPER VAPOUR LASER PLANS Froduces 100mw of
visibis gresn fight High cohsrency and spectral quaiity smilar to
Argon laser but saser and less costly 1o busd yst far more effigent
Thspariadardesgnwas devaioped atthe Alomic Enemgy Commison
of NEGEV in lsrasd. £ 10t Ref FAOVLL.
VOICE SCRAMBLER PLANS Wirstwe soid siate system
turms speech sound inlo indecpherable noise thal cannol be
understood without & second malching unit. Uise on tefephone fo
prevent third party kstening and bupging EESe RefFA/S2
PULSED TV JOKER PLANS Lise kand held device utiises
pubzet: iques ihat wil completaly Gerupt TV pictlure and sound!
wods on FIM foo! DISCRETION ADVISED. £8%et Ref TS,
BODYHEAT TELESCOPE PLANS Hghy dresmonal long
rangs device usesrecent technology to detect thepresence ofiving
bodies warm and hotspots, heatiesks efc Intended for secunty, law
enfartamant research and deveiopment elc Excefiznl secunly
device of very interesting science project ESksel Ref FIBHTL
BURMING, CUTTING CO2 LASER PLANS Pmjects an
iristisbeamol bia ofb gandmeiing s over
a Wﬁﬂe a—;‘.mca ﬂ':.ﬂmrts one of the most ehoent
= g 10% 1 sl oupul Notosly isthis cevice
& nuﬂmeln ueécirb; cuting and heal processng matesals butn
5 also 2 bkely candidale as an effecive direcied enegy beam
weapon agand missder siroaft ground-fo-ground, eic. Fartide
beams may very well utire alesercl thistype o blast a channedin
the stmosphere for @ high energy stream of neutrons of other
paricies The device is easdy apphcsbie o buming and efching
wood, cutfng, plastcs. texties elc £ 1242t Red FILCT.
MYSTERY ANTI GRAVITY DEVICE PLANS Uses smpis
concept. Objects float in air and move to the touch Defes gravity,
amazing gt conversation pisce, magic inck of soiencs project EE/
=2 ReF FIANT IR
ULTRASONIC BLASTER PLANS Labomiorysourca of sanic
thoek waves Biow holes in metl, prodice ool sleam, atomize
Equidss Many deaning uses for PC boards, jewdery, coms, smal
pans ¢ £6kat Ref FAULBYL
ULTRAHIGHGAN AMPISTETHOSCOPICMIKE/SOUND
ANDVIBRATION DETECTOR PLANS Uimzensfvedevice
enzstiss one to hesr @ whaiz new wodd of sounds. Listen thiough
walz, windowe fiooss efc. Many appicatons shown, from law
nforcement. rature Estening medical heartbeat o mechancal
devizes Efiset Fef FIHGAT
ANTI DOG FORCE FIELD PLAMS Highty sflecive circut
produces tma vanable puises of atcoustical esergy thal dogs
cannc ioierste Ebset Ret! FDOG2
LASER BOUNCE LISTENER SYSTEM PLANS Atowsycu
ta heat sounds from 3 premises withcat gaining access £12/e2Ral
FALLISTH
CRAWLING INSECT ROASTER PLANS Harmless figh

frequency energy puises destroy pesis asthey crawlinto
the energy field! E4/sst Ref F/RCRY

LASER LIGHT SHOW PLANS Coityoursef plans show three
methods. £6 Fef FILLSY

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handneld, has large transducer and batisry capeaily with extemal
controis. €652t Rel FIPSP4

INFINITY TRANSMITTER PLANS Telzphone kine grasher/
Toom manios. 1ha WSmatsin hameofice securty and safelyl smple
to use! Call your homa of office phone, push & secret tone on your
tzlephona to sccess sther A) On premises sound and voices or B)
Eiising conversaion wilh biesk-in capabifly for ememgency
messsges £7 Rel FTELEGRAB

BUG DETECTOR PLANS isthal someane geting thegoodson
you? Easy to construct device locales any hedden scurce of rago
energy! Sniffs cutand finds buge snd olher sources of bothersome
interference. Detects low, high and UHF frequendes ESsat R F/
80,

ELECTROMAGHEI’B GUN PLANS Projectsa meial objest
3 de cisl 3 admts..g-emsunﬁre(rEMLz
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAND! caset Red FEMAL
PARABOLIC DISHMICROPHOMNE PLANS Ustentoéistant
saunds3and voices, open windows. sound sourcesin hardiogelor
hosile premes=s. Usas ssfefite tachnoiogy to gather disiant sounds
and focus them o our Uitra seng¥ve elechonies: Plansaisoshow an
cptonal wirsiess Snk § E8isst ref FIPMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARWBLE100,000VDC OUTPUTGENERATORPLANS
OperstesonS-12vds many possbie experiments S10ReIFHVMT/
T4

for cathice 2lam efc. 6 12v demax curent tA, 1. 2khz £6 Rel 1003
3-30VPOWER SUPPLY KIT \Jar_ﬂle ﬁbozlﬁ wuerta.-..pl‘,r
forisbuse Stortcraats ted. forp
uzeZ4v AN [ d to complate the kit £14 Ref 1007
1 WATT FM TRANSHIITTER KIT Swpbed wilh pieze detine
microphane B-20vde At 25-30v you will g&t nearly 2 watis! £42 ref
1003
FHUAM SCANNER KIT Wil notquite. you have o tum the knoh
your salf but you will hear things on this rada thal you would nothesr
on an ordrary rado (even TV). Covers S0-160miz onboth AM ang
FAL Buf in 5 wati ampahiar, inc spaaker £15 1= 1013,
MOSQUITO REPELLER KIT Mogem way tokeep midges at
bay! Runs for about a month on one 1.5 battery, £7 Ref 1045
3 CHAMNEL SOUND TO LIGHT KIT Wiretess system, mains
opem=tad sep L -"-.:i-ﬁ-mg g foreachchanned, 1. 200w
power hands e ded E14 Ref 1014
HO‘I’ORBlKE!C’\'CLE TREMBLER ALARM KIT Agustsile
sEnstTy, preset alami ime, sus reset Colldbe conneciediohomn
eic. E12 Ret 1011,
0-6 MINUTE TRAER KIT agjustabie, wil swilch up to 23 mains
Pafect for famms photography, & £7 Rel 1020
4 WATT FM TRANSMITTER KIT Smalil but powerdul FM
tmnamitisr, 3 RF sages, micophone and audo presmy induded
£20Ref 1023
STROBE LIGHT KIT Agustatia from 1-60 hz [ lot faster than
conventiond strobes). Mains operated £16 Ref 1037
ULTRASONIC RADAR KIT Ids2l es amovement deteciorwitha
range of about 10 metres, aviomate your et f2p! 12v de. £15 Ref
1048
LKQUID LEVEL DETECTOR KIT Ussfut for tariks. ponds. baths.
rain alamm, iesk defedor sic Wil switch 2A maine E5 Ref 1031
COMBINATION LOCK KIT Skey, programmatie, complete with
keypad, wH swilch 2Amains Ov do operation E107ef 1114
PHOME BUG DETECTOR KIT Trs cavice will warn you if
somebody is-eavessropping on your Ene. £6 re! 1130
ROBOT VOICE KIT Imeresing crout that Sstors your voice!
adjusiabie, answes the phenewitha differentvoice! 12vdcESref 1131
TELEPHONE BUG KIT Smal bug powerad by the phons ine,
siaris tangmalng &5 5000 a5 the phone s picked (PIE3 Ref 1135
FUNCTION GEMERATOR KIT Produces sinusaidal, saw tects
and sguare waves Trom 20-20khz. sepamie level controls for each
shape. Wil produce a1 3 toosther. 24vac £16 ref 1008
3 CHANMEL LIGHT CHASER KIT 200 wans per channel,
speed and direcion contfolssuppiied with 12 LEDS {(youcan fitiscs
inst=ad o makes kit mains, nof suppfad) S12vdec E17 ref 1028
12VFLOURESCENT LAMP DRIVER KIT Uightup 4 foctfubes
from your car y! v 23 trangh also requsted E8 ref 1063
VOXSWITCHKIT Sourd fichidealios gging
taps recorders el agjusiable sensibaly, £5 121 1073
INCAR SOUNDTO LIGHT KIT Putsome atmosphera inyourcar
with this mini 3 channel sound Iokght. Each channd hasSleds E1D
r=f 1036
™ HI Fl AMPLIFIER KIT Usetu, powedu idesl for audio
systams, intescoms sic. 12-1Bvdc £7 ref 1025
PHONE CALL RELAY KIT Ussful desice that opesates a refiay
whensver the ‘phone ings Switchesmains a1 24 E10m! 1122
LEAD ACID CHARGER KIT Two sutomatc charging rales,
visual indicaton of battery sizts, ideat for sfaTm systems i, 100mA
12vds £12 ref 1095,
CARALARM KIT Wesks cavd;;ge drop and vibraticn. enlrylesit
delzys adusisble slamd S EN2 ref 1019
PORTABLEALARM KIT 8ased onm:wysa.th,akmmi res
1o sound untl rese! by owner. Buzzesinc £11 ref 1150
PREAMP MIXER KIT 3 input mono mxer, sep bass and trebie
plus level contreés. 1Bvde, inputsens 100MA £15
ref 1052
METAL DETECTOR KIT Rarge 15-20cm, complets with casa,
Ovdc. EBref 1022
SINGLECHANNEL SOUND TO LIGHT KIT Mzins cperated,
add rythum o your party for only E8 ref 1006,
SOUNDEFFECTS GENERATORKIT Produces soundsrangng
from bird ehips %o sitens: Compiete with speakar, m sound effecis
o your projects for just £2 ref 1045 ‘
GUITARPREAMP KIT Completawiin i 3 gh
1o fil in any guitar, based on TLOSZ IC. 3-12wicEB Ref 1091
16 WATT FM TRANSMITTER (BUILT) 4 stage high powar.
pieamp requited 12-1B8vde, can use ground plane; yagi of open
dipole. £63ref 1021.
TELEPHOMNE AMPLIFIER KIT Very sensitve amplfer which
usas 3 pickip ool (suppted) willet you folow a conversaon with out
helding the ‘phone. £11 el 1053.

-mmommawmmtmmmmmmm

HURIDITY METER KIT Bulds info a precision LCD humidity
meter, Sicdesign. peb, icd dspisy and 2l componentsincluded £42
PC TMER KIT Four channel cutput controlied by your PC, wil
swich fgh cuttent maits with relays {suppied) Software suppded
=3 You can program thechannels i hat you want wis you
want. Mirimum system configerstion is 286, VGA 4.1.640x sanal
port, hard driva withmin 100k free £24.99
DIVINING RODS Expensive technology cannct chafengsthe fool
proda Evining, |
Sexing i beSeving Use l-u_he home; ;;arﬁark c.amh—;s-a.lenmesm
its dhvinzly smple! E4 99 a pair =l £
HUGE BUBBLE MAKING KiT Yaulteamazedatthathasize
of the bubdles you canschmafﬂtmsnmmaﬂngﬂ Cnceyou
navegoiineknackitisp izsciup o4l
ENSS =R
FMCORDLESSMICROPHOMNE Trsuntisan FMbioadeasing
stat::on in L 31 Si0 with sectrel condenser
miC Itrequency
response. 90—1&&:1&2 50-15007z. 500 foct ra'hge inopen m.lrrt:y’
PP3 batlery required £15.00 1ef 157424
MAGNETIC MARBLES They havebesn around for 2 numbes of
yearsbut sl giverice tocuricsiyand amazement Apatkof 125just
B9 2GR
STETHOSCOPES A tuty funcioning stethoscope for 24 thosa
inficateproiecis Enables you o Estento moless, ppes, hearbeals,
walls, insects et £6 red MAREPE.
NICKEL PLATING KIT Profesiona! eisctiopiding kit that wil
transform nusting pasds into showpieces in 3 hours! Wil plate enle
stesd jron, brorze, gunmetsl copper, weided sivercoldersdorbmzed
joinis_ Kitinciudes encugh to plals 1,000 sqinches. Youwil siconssd
3 12¢ supply, 3 containerand 2 12v ght bulhe: E33.99 ref NIK39.
SHOP WOBBLERS!Small zszemblies designed to take D size
bafienes and ‘wobble” Sgns aboufin shops! £3 53 Ref SEP4PZ
OMRON ELEGTRONIC INTERVAL TMERS.

==*=*NEW LOW PRICES TO CLEARI!!}***"**
Minature adjustabls timers, 4 pole c/o output 3A 240v,
HY123085, 12vDC adjustable from 0-30 secs. E4.99
HY121CM, 12vDC adjustabi= from 0-10 mins. E4.59
HY 1260M, 12vDC adjusiable from 0-60 mins £4.99
HY2450M, 24vAC adjustable from 0-8) mins. £2.99
HY243H, 24vAC adjustable from -3 hours £2.595
HY2401S, 240v adjusiable from 0-1 secs. £4.83
HY24055. 240v adjusiable from 0-5 secs. £4.58
HY24060m, 240v adiustable from C-B0 mins. E683
DRINKING BIRD Remamber thase? hook onts wine 9/ass (sup-
pled) and they drink. standup dink standup ETO E4 each Ref EF1
SOLAR POWER LAB SPECIAL You st TWO 6'x6* Bv 130m4
soiarcess 4LED's wire, buzzer, switchplus 1 relay ormotos. Supeh
vaga i just £5.93 REF. MAGEFS
SUBG ING TAPE RECORDER Smal voice civated resordar.

t=with headp es £28 GrefMAR2GP L.

PLUG IN ACORN PSU 194 AC 14w  E293 REF MACIPID
POWER SUPPLY fully cased with mains and abpleads 17v DC
SC0mA cutpit Bargain price £5.99 ref MAGSFS
Sv DC POWER SUPPLY Standardplugintype 150ma SvDTwitn
kesd and OC power plug. price for two s £2.90 ref AUG3PS
13.8V 1.9A psu casea with leads Just £9 99 REF MAGICRS
INFRA RED REMOTE CONTROLLERS Onginziymadeforhi
=pec sstefite equipment but pesfect for 3l ot of remole contral
projects. Our dezmnce price & just £2 REF: MAG2
MAINSCABLE Frecit black 2 core 2 meve lengins ideal for
repaits; proiects eto. S metres for £1.99 ref AUG2PT
COMPOSITE VIDEO KIT. Converis composie videointo sepa-
mte H sync. V sync, and video. 12v DC £5.00 REF: MAGEP2
UNINVERSAL PC POWER SUPPLY compiste wilh fyfeads,
swiich, fan etc 200w 31 E20 REF. uwa tiﬁixifﬂnr'm)
GYROSCOPE About 3 highand i
ages! PEcewith insiructon b:xi-.‘iei EB RefEFIS |
FUTURE PC POWER SUPPLIES Thess ste 295x135x80msm,
4 drve connectoss 1 mother board connecton 150watl 12v fan, jec
inist =nd eniolf caiich. £12 Rel EFG
VENUS FLY TRAP KIT Giow yourown camivorous plantwith this
smple 3 el EF34
TWEETERS 2* Gamater good quasty twastsr 1408 (ckwith the
above speaker) 2 for E2 REF: HAG2PS or £ for £3_REF: HAG3P4
6°X12" AMORPHOUS SOLAR PANEL 12v 155:310mm
130mA Bargain price just£592 ea REF MAGEP1Z. |
FIBRE OPTIC CABLE BUMPER PACK t0metres for £499
et MAGSP13ides! for experdmenters! S0mTor£12 33 ef MAG13RY
ROCK LIGHTS Unusial things these. two pieces of rock that glow
when ribbed togethen belived 1o cause ranisd a palr Rel EF23
3' by 1" AMORPHOUS SOLAR PANELS 14 5y, 700mA 10
walls, alumenium frame, screw fesminals, £24 95 mf MASGSS,
ELECTROMNIC ACCUPUNCTURE KIT Buidsinioan electionic
version instesd of good 1o exp with. £7 red TF30
SHOCKING COIL KIT Buaa thisie battery cperated devicsinto
2l softs of Bengs, also gets wonms ol of the groond! £7 ref TP26
FLYING PARROTS Easty sssampied kit thatbuias a pamot that
actualy fapsis wings and fied SOm mnge E6 el EFZ. .
HIGH POWER CATAPULTS Hngad am brace for statay,
temperad stzsd yoke, super sirength laisx powes bands Departus
speed of amemunitonis in excess of 200 mies pes houn Rangeofover
200 metresl E7 99 1={ RO
BALLON MANUFACTURING KIT Ssteh made, emal bled
bicwsintoalare ongiasingbafoon hoursoffunlE3 99 refGUESSR

WE BUY SURPLUS STOCK FOR CASH
FREE CATALOGUE
100 PAGE CATALOGUE NOW

AVAILABLE, 45P STAMP OR FREE
ON REQUEST WITH ORDER.
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Figure'5. Artist's'impressions ofl Ulvsses in its solar mission;
Right (FnotoiNASA)

I'aft (Rhoto:ESA)

Douglas Clarkson takes a look at a joint
NASA/European Space Agency project
to build and launch a satellite to
explore the surface of the sun

Figure 1. Solar activity as captured by a
telescope on board NASA's Skylab orbiting
station on August 1973. The picture, taken in
the ultraviolet specirum, shows details of
the chromosphere, a layer of gas in'the
outer part of the sun's atmosphere.

Inset: Picture taken of the sun by the JPL
Soit X-Ray camera while on board the
Japanese orbifing solar observatory,
Yohkoh.

| {Photo NASA)
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Figure 4. Ulysses satellite under test at ESTEG, Europe, (Photo:ESA)

he sun'is very much at the cenire of things in the
solar system. It provides heat and ight and lits
‘gravitational field binds all the plansts of the sofar
syslem'logethern as it were in some complex
‘Clockworkimechanism), Fatire 'l shows solan aaiivity
as capiured by'a ielescope on|board NASAS Skylab orbiting
siation on August 19738 The picture, taken in the Uiravioiei
spectrum, shows tetalls of the ehromosphere, a layer of gas in'the:
outer part of 1he sun's almasphere, The apparently poroUs texiure
of the solar disk IS the result'of arantiles and superarantiies which
.arg convection cels formed of hotinsing|gas and cooler
gescending gas. In the Upper partiaf the picture, a glant fame:like
s0ar prominence spews ot material which streams along the
outlines of magnetic fields. _

The inset in'tha image Is a piclure taken of the sun by the JRL
Soft X-Ray camera while on board the Japanese orbiting sofar
‘observalory, Yohkoh, However, while earth-based (elescopes can
observe evenis'from the piane ofithe ecliptic, little s known of the
influence ofithe 'sun in space within its\|polar! regions e, in excess
of 70 degress of laitude.

To remedy this deficiency in our knowledge ofithe sun, the
Ulysses mission ~ aljoint NASA/ESA project - sought to place a
satelite iniorbit 'over’ the poles of the stin: Flatre 2/shows the
naiure of the gravity'assist mancetvia in relalien 1o the sunand
other planets ofithe solar system required to place Ulvsses in polar
isolar’ orbif. The timetable of the fighipath/of Ulysses is shown in
figure 3. Ulysses will, in fact, reach a maximum solar kitittide of]
80.2 degrees and spendat'least 234! days above 70 degress
latitticle cluring the prime mission.

The Ulysses salelite under test'at ESTEG, Elrope - looking
very imuch like'a patient in'an operating thealre - is shown inFig.4.
Ulysses waslaunched by the STS-41 mission onithe shulile
Discovery on'Qgtober 61h, 1990. Leak problems in the hvdrogen
fuel system initially detayed the mission. thouah, fertunalely, a

pasiponement by aiperiod(ofi18 moenths to'the naxt launch

The manoeuvre lo/chanas axis af rotation of a sateliiie from
being inithe plane of the solar system to one at nght angles takes
an immense amounl of energy. Thisimanceuvie could ba
undiertaken, however, with less eneray Using gravity assist to reach
Jupiter: The hree stage boosienrocket supplied by NASA sent
Ullysses initially to Jupiteral a speed|af 54,959 km/hr - thefastest
man:macie depariure from the earth so far,

The gravity assist encounten at dUniter tumed the sateliile into
its trans-potan solar orbit with a period of around 6.2 years: The:
closest approach of the saldite!to the'sun (peniheion)iis 1.3
Astionomical Units (AU} and the furthest distance (aphelion) 5.4
AU In'undergoing he gravity assist, the craft hadto pass through
the maanetosphere of Jupiter and experience: high levels of
radlialion;

Altheuah the plane ofithe ecliptic had been investigated before
by oiher craft - stch as the Rioneer and the Voyager probes, the
more highly developed|resofition and accuracy of Lilysses's
instruments’ provided valuable new information of the solar wind
conditions en the 16-month) joeLmey cut o Jimiien

Dunng February 2nd some ofithe 14 different instrumenis
aboard Ulysses indicated that Jupiters magneiosphers was largar
than thal which|had been encountered when the Voyagen
spacecralt probed the planat in 1279 and was expanding and
contracting in response to changes in the solar wind. The craft
also detected that jons from the sokar wind are penetrating deep:
into Jupiters magneiosphers. The instrumentation also determined
that lo, Jupiter’s aclive volcanic meon, wWas a source of ions (o a
large poriion of the Imain magnetosphere. Streams of dust were
also delecied at around |5 AU which were located in highly
inclined orbils.

Ulysses has two Key petiods efiobservation duiring each orbit
round ihe stin - the south polan pass and the north polar pass, The
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first solar pass was stccessiully observed!dinng June = Nevember

1994, The second solar pass, the one whichis the subiect of
cument obeenvational inferest, will take place durnng June -

Sentember1995: Figure b shows an artist’s impressions of LUlysses

in its solar mission,

The scientific payload

The range of scienlific expenments camed by Ulysses|is outiined in

the following 1abie:
Investigation Principal Investigator
Magnetic field Imperial College, London
SolarWind Rlasma Los Almos Natiopal Lab.

Solar wind ionicompasition

Unified radio ancl plasma waves

Eneraslic particles'and
intersiellar neutral gas

Low ensrgyions and eleclrons

Comic Rays and solan particles

Solan X-ray. & cosmic gamma bursis

Cosmig dust:

(LISA)

University Beme (CH) and
Univ. Manyland, (LUSA)

GSEC (USA) -+ aihers

Imperial Coliege (UK) + olhers

BelllLabs + others
University Chicago (USA)
LG Berkley (USA) + others

MPBE l(Germany) + oihers

In‘additien, a separate setiof four experiments dedicaiad to
radio-science and interdisgiplinary. studies!investigated
eorofial seunding, gravitational waves, directional
disconiinuities and mass loss and ion compesition,

The range of instruments have performed well during'ihe
present exientiof the Ulysses mission, Satellite function has
only besniintemupted onifour oceasions when a'‘disconnact
non-esseitialloads’ status was detected dunng earth
pointina manoeuvres which resulied in'a cessation of
scieniific data collection. On'each occasion, less than'a day’s
exient ojidala was|iost.

One problem which'was encountered duringithe mission
was a puiation-like motion ef the 7.6 metre axial radio wava
experiment antenna whieh was detected shorily after launch
from the Space'Shiitile; This motion was thoughttaihave
arisen dlie lo aliernate solarheating ol the antenna'as tha
main craft' spun en'its axis. Thisiproblem was solvediby
‘parking| the antennalin'the permanent' shadow ofjine erait,
An additional ground station'was required (o provide sufficient
control ever Ulysses ta stabilise its orientation:
Communjcation facilities at the ESA latineh facliiity at Kourou
were enhancad to previde the necessary additionalilink.

In'aimission such/as Ulysses, aood coverage of ihe
avallable data/is required to provide sufficient scientiiic
information te'develop and test models of solanactivity,
Excellent scientific data'has typically been received from
Llysses iniexcess of 95% of the time since the launch: The
data has been extensively reporiediin the mainsiream
soientific joumals such as Geophysical Research|Letiers,
Astroriomy and ‘Astrophysics'Supplement, ' Science and
Planetany and Space Sclence.

Nature of the gravity assist manceuvre inrelation to the suniand
other planets of the solar system.(Photo ESA)
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NORTH POLAR PASS
JUNE - SWPTEMBER 1285

ORBIT OF JURITER

JUPITER
ENCOUNTER
FEBRUARY 1292

Energetic particies and
cosmic rays

Al best, the deteation of cosmic
rays at the earth's suriaca!is difficult
and/tedious; Littie isiknown abouit
ihe origin of thess particles, Some
indesd do originate from'the sun,
thoughiit is clear ihat the more

ECLIPTIC
CROSSING L

energetic types originate outside

FEBRUARY 18385

LAUNCH
OCTOBER
1890

SOUTH POLAR PASS
JUNE - NOVEMBER 1994

the solar system.

Acraft such as Ulysses provides
a superbopportunity. to directly
obsanve these highly energetic
pariicles,

High'energy. positive lons -
predominantiy. prolons - interact
with the earth’s atmosphers;

SOUTH

TRAJECTORY _ iz
Inducing secondary. radiation of
100 DAYS varous types. The high energy

! :

telescope of ihe COSPIN

Figure 3. Irajectony ofithe Ulysses mission showing the periods of palar obsenvation.
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Figure 6. Variation in solar wind speed as a function of heliographic latitude.

Magnetic field and solar wind

The sun streams ot large numbers oflions and atoms from fits
surfage. These peneiraie 'to the furthest reaches ofi the solar
system and beyoend,. These high ensray particles can have 2.
signifieant infidence on weather systems on earih/and/alselin
propagation ol radio waves in the earih’s atmosphere. Tha sun
has abasie 1'1=year eycle within' which this activity altiernates
between ‘quiet’” and ‘nolsy! periods of adtivity.

The Ulysses spacecrafi is one of the most
glectromagnetcally” 'elean platform ever lauinehed - allowing
meastremenis to bemade with' Unprecedented sensilivity.

Figure 6 shows the solarnwind'speed measured by the
SWOORS solar wind plasma experiment. It shows rectiment
nigh-speed siream sinugture that developed afier the Jupiter
fiyby Inimic=1 892 and iis variationiwithiheliographic latiude:
Essentially, it is showing that the speed of protons, ihe
principal eemponent ofithe solarwind, varies cansiderably: The
periodie vanalion decreases afien about 30 degress south
latitude IS atialfed - In the souih polar eap environmeni where
solar windlis thotght'to emanate fromithe southern nolar
coronallhoie.

expenment on board Ulysses was
able to determing the distribution of
isotopes present inithe cosmic ray
fitx. |Flgure 7 shows isofope histegrams for Carbon (G),
Nitrageni(N); Oxygen!(Q), Neon (Ne), Maanesium (Ma)
and Silicon (S).

Anlimportant early resuliito emerge is an apparent
over-abundance ofithe isotope 22Na ofiNson
compared with its' kKnown sofar abundancas, Such
findings are being compared!with existing modeis of
snecific types ofistars (such as Wolf-Rayat) in ofder o
iurther refine theories of Gosmic Ray sources. The
scientific expenmentiis clearly able to resolve the
vanous mass! peaks of the [sotopes | presant. It is
expenments such as ihese which allow theony ofistellar
syolutionito be maiched aganst data.

Interstellar gas and dust

Injan analogy, toiraindrops contacting the windscreen of

a moving car, Ulysses was able (o measure details of

ine interstellargas and dust 'passing through' the solar
- system. The'solan sysiem is considered to'be travelling
at a speed of 26 km/sec with respect 1o the lintersiellar
medium./As the solan system thus passes through'the ‘atirest!
co-ordinate sysiem ofithe local galaxy, the solar system/passes
through dust .andigas particles\which are essentially at'restin
this reference frame.

The SWICS and HI-SCALE experiment wera able, for
exampie; to detect arains of dust with an average speed in
excess of 26/ km/sec and with 'a mass of around 10-18 a, This
massis typically larger than that known'io exist inlinterstellar
spaceand which absorbs light of siars in a charaateristic
fashion. his wouldisuggestithat the heliespheric boundary. at
the edge of the solar system is filtering out the smaller pariicles
of dust.

In‘a'similar way, neuiral atoms at rest with reference 'to the
galaxy areialse passing through the solar system. These aloms
ienditobecome chargediunder the influence of solar ultraviolet
radiation = termed ‘pickup ions' - andithen convecied out of
the 'solan system by the salar wind. Hellum has been confimmed
asihaving ihe characteristic 26 km/sec velogity. Hydrogen
atoms, however, have besn observed at anlv. 20 kim/sec,
stiggestingitnat theiheliospherc boundary is'slowing the
hydrogen atoms. The SWIGS experment has been able to
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radio waves couldioriainate firom local
conditions alang an electron beam and
notiunifomiy along it

Jupiter Is a highly active: radio sourcs,
@ne companent efithis emissien - the so
called QP-40 burst with'a periedicity of 40
minutes - was studiad by Ulysses. [t was
discavered thal such QP-40bursts are
tvpically triggered|by high speed solar
wina streams impeinging on the Jovian
magnetosphere.

Byiobsenving selar wined activity and
meastring the time of oceurence of Q-
40events; lhe Lisses craft onlils

NUMBER OF EVENTS PER 0.1 amu Bin

120 130 140 13 ; 5 7 ) ] ]
€ EVENTS N EVENTS O EVENTS outward jolimey from/JUpiter could lUse
these measuraments to ime ihe relative
veloeity of the solar winc out foJUpitern

This was shown {o/be acclirais for
distances upto & ALl em ihe planet.

=

Data archive

Based on experiences of similar missions.

the iImporianceiof ease of access (o lhe

core of sclentilic daia s seon|as alkey

goal of the Ulysses mission: This'will lake

the form of aliwo-sage process, initially

withithe formation of a European based

archive 'Ulysses Baia Sysiem' (o facilitaie
MNa EVENTS data'transfen between Frincipal

Figure 7. Values of isotopic histograms for Carbon (C), Nitrogen Investigator teams. The second phase: will

general space sclence community.

ge

NUMBER OF EVENTS PER 0.1 amu Bin

1)
3

Repeat mission

abundance, The Uivsses crail as been desiane

detectiH, N, @'and Ne pick-upiions and daierming thainrs

ity .of a'second
561 to satisfaciony” coverage beng present from the
)een Spaca Network from NASA: This 'weak link in ESAS

i could indicate that ESA may, in lime, develop (cost

of solar fiares; the 1 MeV protoniintensity remains! high and permitting) its own Deep Space fadility: Ulysses icamies a sknificant
rarely reachas
levels. Atllow and/mid latitudes
the typicalicyclic vanationiofithe
solar wind'activity is obsenved Prolons: 1.2-3.0 MaV

Figure 8'shows the vanation ofl protons, solarn wind velocity mission st
C id magnituide as the mission progressed and
Ulysses assumed higher latittides. initially dus ito large numbers

and magnetic i

due to/'Corating Siream
Inieraciion'. This phenomenon is
caused by the mixing of streams
ofl particies from thenortn anc
souih eoronal holes of the sun'as
indicated'infigure 9. As the probe Salar wind velocity
latitude incre the!lsvel of
vanation decreases as thismixing

gifect reduces.

plem**2 g ur MeV

Radio emissions

Alrange of radio emissions of the ' S -
sun was investigated. A

phenamenon! temmed| Type!ill
radio emission was thought tobe
associated with electrons of \
eneragyup to 100'keV (100,000 5 335 018 083 118 159
lectron volts) traveiing along DAY OF YEAR, 1992, 1993, and 1934

en magpetic fieldllines;Data Figure 8. Variation of protons, solar wind velocity and magnetic field magnitude as the
fromiUivsses indicated that such mission progressed and Ulysses assumed higher latitudes
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INCREASING
AR
LATITUDE

Figure 8. Simplified modellof 'Corating Stream Interaction! caused by the mixing of streams of particles
from the north and south coronal heles of the sun. With increasing latitude, each stream becomes mora
stable, :

Flaure 10. Phase ll'of the
Ulysses missan - the

- e START OF EXTENDED MISSION smogid orblatine sun
NORTHIROLAR PA; OCTOEBER 1995 . ' underge a second solar
3 SEP 2001 - 12/DEC 2001

orbit! Deep Space
MAX SOLAR LATITUDE 80.1°N ¥ 18 Network links, however,

are esseniall to caollecting
its data.

APHELION

APRIL 1998
PERIHELION U
MAY.2001 Lt e
1.3 AU

%
.
SOUTH POLAR PASS

8/SEPR 2000 - 16 JAN 2001
MAX SOLAR LATITUDE 80.1°S

100d
+——

amount of plutonium on board and heat fromits radicaciive decay
s Used to power its elscironic sysiems.

frigure 10 incicates the penods and phases of e next key
penods of south and norin Etitlide exploration, While the dala
obtained from the polar encotinter regions is of key interest and
scientific valle, the range of on-board expenments provides a
steady siream of vailiable scientific data which improves
understanding of boiiy the sUnand of the intersteliar medium thatigh
which it ravels.

Ala time When scenanos of global climatic change are likely to
have very real effects on the earth in\years 1o come, missions such
as Ulysses are kel lo provide Valliable insight inte interaction of
paiiems of soar aciivity and terresinal weaihen systems and, hence,
help provide a more complete picilirelofioln weather patiems.
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Surplus always
wanted for cash!

SPECIAL BUY

AT 286

40Mb HD + 3Mb Ram

LIMITED QUANTITY only cf theza 12Mhz HI GRADE 286 systems
Kade n ths UEA to an indusinal specification, the system was
€ z The compad case housss the molhar-
EGA wdss card win single W™ 1.2 Mb flopoy disk
i :ntegfaf ADMb hard disk drive to the front. Azal fme ciock
B provided as standard. SuppSad in good usad
wih enhanced keyboard, 840k + ZMb RAM,

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

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

PC SCOOP

COMPLETE
COLOUR SYSTEM

ONLY £99.00

A massive bulk purchass snasbles gs 1o brng you 3 COMPLETE
fendg to run colour PC system 31 an unheard of prics!
isplay E!&ctmni:s PC59 system comprizes of fully com-
palibla and expandabls XT PC with 258k of RAM, 5%* Kk flop-
py dgisk drive, 12° CGA colour monitor, standard 84 kay ksy-
bozrd, M5 DOS znd all cennacting cablss - just plug In and go
I! Ideal students, schools of anybody wishing 12 sam the worid of

0054 01 at%d 90 DAY Full Guarantae. Sz ;’y'n Run! FCs on an ullr‘:ulcég guﬁge* Don't miss this opportunity.
Order as HIGRADE 285 ufly ouarantesd for =

ONLY £145.00 o GiaeraspeoscoL  £99.00®
Optional Fitted extras: VGA graphics card £20.00 | |Opticnal Fitled extras: 640k RAM £29.00
1.4Mb 3%° E'—“:e.a disk drive (inztead of 1.2 Mb) £24.95| |2nd ficpoy drive, specify 514" 380k of 315" 720k £2085
NE2000 i, tiin of twisted) natwork card £432.00 Abova prices for PC99 offer OMNLY.

FLOPPY DISK DRIVES 312"- 8"
5%" from £22.95 - 3%." from £24.95

s of standard 5%° and 3% drives enables us to

1 a industry beatng low prices! Al units (uniess
BRAND NEW or removed from ofizn brand new equg-
nd stz fully ad, algned and shippsd to you with 3 50 day
guerantes and cperate from standard vofages and arm of standard
siz= All are IBM-PC compatible (i 3%° supported on your FC)
* Panasonic JU3E3/4 720K of equivatent

M iMF355C-L. 14 Meg La"‘a;rs only *

2N 355C-0 1.4 Magy Non bapiep
" Teac FD *“G‘R 1.2 Meg

5% BRM{DHEWMIlsuhts i MFS01B 360K

* ata cable nchoded

£29.85(8)
£22.95(8)

Shugart SX0/E01 § furbished & tested £155.00(E)
Shugart 851 £' doubie sided refurbiched & tested £250.00(5;
Mitsubishi M2894-63 8 doubla sidad NEW £275.00(E)

£285.00(E)

Mitsublsh# M2596-653-02U 8™ DS stmine NEW

Busl 8* win 2 miyts cspacily housed in 3 smart cass with
buill ;v powss supply. ldeal as exterior difves! £459.00(F)

HARD DISK DRIVES

End a-l' lins purchase scoop! Brand now NEC D2246 8° 83 Mbyis
d=k starage! Full Industry standard SMD Intarface. Ul s
transier and access tims, replaces Fujitsu enuivalant
ate with manual. Only £209.00(E)

K-303-26 20mb MFM UF RFE £59, QSJCi
CONNER CP3024 20 mb [DE UF (or agquiv JRFE £69.95(C
CONNER CP3044 40mb ISE UF (or equiv.JRFE £89.00(C)
RODIME RO3057S 45mb SCSIUF (Mac & Accin) £99.00(C)
MINISCRIBE 3425 20mb MFM UF (or equiv.) RFE  £49.95(C)

*SEAGATE S7-238R 30 mb RLL UF Rafurs £69.85(C)
COC 54205-57 40mb HH MFM UF RFE tasted £68.95(C)

F'I.IJH'SI..I MZ322K 160Mb SMD UF RFE testad £185.00(E)
fsz controflers for MEM | IDE. SCSI, ALL stc. from £16.95

" THE AMAZING TELEBOX

Convens your calour monitor inle s QUALITY COLOUR TVI!
' TV.SOUND

& VIDEO

The TELEBOX consists of an aftractve hully cased mains powered
TG 1' slechonics ready 1o piug mio a host of vidso maon-
13 made by makers such as MICROVITEC, ATARI, SANYO,
SONY, COM lDIJDFiE PHILIFS, TATUNG, AMSTRAD sic. The

e vitao output will also plog dtracliy inlo mos! video
eption of TV channels not nommally recsiveble
sceivess” (TELEBOX MB). Push bution controls
w recephion of 8 fully tunsabis “off air UHFE
et TELEBOX MB covers viriually all ielavi
s VHF and UHF including the HYPERBAND as
usad by most cable TV operators. A compesits vidso outpul is
pansl for direct connsct makes of

an integral 4 watt audic amplifier “and
e provided as standard

vidao input type monitors. £3485
TELEBOX ST =gral speskar £37.50

TELEBOX l.lB F—uab.e Hyparband tuner £69,95
12 5.5 of Gmhz sound spacification
ption Telehox ME should be connecied
coos on all Telsboxes = (B

FANS & BLOWERS

WMITSUBISHI MMF-DED12DL 60 x 25 mm 12vDC £48510/£42
RITSUBISHI MMF-09B12DH 22 x 25 mm 12vDC £5.95 10/ €53
PANCAKE 123582 x 18 mm 12vDC £7.85 10/ £69
EX-EQUIP 120 x 38mm AC fans - estsd sp=cily 110 or 240 v £6.85
EX-EQUIP BD x 38mm AC fans - lested specify 110.0r 240 v  £5.95
VERD rack mouni 1U x 18" fan ey spacify 110 0r 240v £45.95 13
IMHOF B28 1800 rack mnd 3U » 19° Blower 110/240v NEW E79.95
Shipp ans (&) B— wers [B). 50,000 Fans Ex Stock CALL

IC’s -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

5,000,000 items EX STOCK

For MAJOR SAVINGS - SAE or CALL FOR LATEST LIST

VIDEO MONITOR SPECIALS |

One of the highest specification
monitors you will ever see -
A At this price - Don’t miss it!!
Mitsubishi FA415ETKL 14" SVGA Multisync meniter with fins
0.28 dot pitch tubs and guaranteed resoluticn of 1024 x 763. A
varigly of inputs aliows connaction (o 3 host of
complies rdaﬁ-% PC's n EGA VGA S
[ SVGA modes, BBC, COMMODORE (including
Amiza 1200), AR CHIMEDES 2 AFPLE. Many
feafures: Eichad facepiata, taxt swiching and LOW
Fthb\'l’lDNl-lPﬂspEf' chicabion. Full 90 day wananty
Suppied in EXCELLE? rl'lmetgdcmd 7 Only £1395
Tit & Swivel Base ©800 Lsadsfor IBM PC €655 (A)
Extarnal Cables for other computers £ CALL

FHILIPS HCSSS (zame stylz a3 CMES(!B} anﬂcn.\e‘y styled 147
15.625

Surplus always
wanted for cash!

19" RACK CABINETS

s Superb quality 6 foot 40U
HEx Virtually New, Ultra Smart
HEERE Less than Half Price!
HEEEE Top qualily 18" rack cabinsts mads = UK by
I v:::‘g' : Optima Enclosures Lid. Unitz featurs
: :ti‘-%u. 2 designer, smoked acrylic lockabis front door,
HSES #ull higight lockabis hialf fouversd back doar
% i ard removable side pansis. Fully adjustacle
HeweE intamal frong struls, ready punched for an,r
O configuration of equipment mounting ples

ready mountad integral 12 way 13 amp socks!
switch=d mains gsinbution sinpg make these
racks some ol the mast versatile we have
ever sold. Racks may be stacked s by sids and therefore requirs
cnly twao sithe panels to stand singly of in bays
Oveslldmensions are: TR Hx 328 D x.{.?‘ W. Order as:
OPT Rack 1 Complsts with removabla side panels.  £335.0018)
OPT Rack 2 Rack, Less sids panals £225.00 (G)

| 32U - High Quality - All steel cabinet |

Mad= by Eurocrafi Enclosures Lid !c the highest possible spec,
rack featuras all stesl aunslruclinrl w’th ler'o‘-'ab'e

hirlgad {or easy access and aJ' are lockal -wr. =
fiva secure 5 laver barrs! locks. The f!tm doar [
is constructed of double walled steal with 3
“designer style’ smoked acryiic front panel to
enabls stalus indcafors to be =220 Innwgh the
pansl, yet remain ultttrusive. Intemally the rack
tegtures full slotted reinforcad vartical fixing mem- i
bais to take the heaviest of 197 rack equip- ,
mentl. The twe movahls vaiticsl fixing struts §
(extras available) are pre punched for standard §
‘cape nuts”. A mains distribution panel mtemal-
ly mountedr to the botiom raar, provides BIEC 3 §
pn Euro sockets and 1 x 13 amp 3 pan switched *
utility Overall tilation is provided by =
fully louvered back door and doubia sidnnad fop saction
with top and side fouvrss. The top pancl may be removed fae fiting
of integral fans 1o the sub piate ste. Other fealures nclude: fited

colour moniter with both RGB and
Khz vidgeo inpuls via SCART socks! and Ec—;:arata phono jacks.
Int=gral awds powsr amp and spasker for all audio visual uses
Wil connscd duect to Amiga and Atarl BEC computsrs. Ideal for
ail monitoring / security apphcations with direct connection o
most colous cameras. High qualty with many featuras such as front
canceakzd flap contrals, VCR cormrection butlen etc. Good used

condition - fully tssi=d wiih a 50 day guarsniss
Dmen';-:-ns: Wid* e H12%"  x 15‘.2}.& onh:ﬂzgg

Special Offer save £16.95 - Order TELEBOX ST &
HCS35 togsther- giving you a quality colour TV & AV
system for Only £122.50 (£}

KME 10° high dsfintion cofour monitors. Nice t-ghl ©0.25° dot pich
for suparb clarity and modam . Opsrates from

any 15625 khz sync AGB vidzo source, with RGB
anafog and composite sync such as Atari,
Commodare Amiga, Acam Archimedas & BBC
Ma=sures only 1312 x 12* x 11°. Only £125 (E)
Good usad condition. 90 day guaraniea.

KME 10" as abave for PC EGA standard £145.00 (E}

PHILIPS HCS31 Ultra compast I° colour video mondor with stan-
dard composite 15.625 Khz vidzo input via SCART scckst Idsal
for al! montaring / security applications. High quaRly, sx-eguipmant
fully tested with & 90 day guarantzs (pessDls minor screen bums).
In attractve squars hisek plastc cass massurng WI0* x HI10" x
131" D Mains powarsd Limited Quantity - Only £79.00 (D)

20" 22" and 26" AV SPECIALS
Suparbly mada UK manutacture. PiL all sohid stale colour monitoss,
compisle with composit= video & oplional sound inputs. Attr a8
teak style case: Perfect for Schogls, Shops, Disco, Clubs, elcln

EXCELLENT litle us=d condition with full 90 day guarantas

20"....2135 22"...£155 26"....£185"

DC POWER SUPPLIES

Vfr!uany every type of power

ply you can imagine.Over
10 OD Power Supplies Ex Stock
Call for info / list.

SPECIAL INTEREST

Zata 3220-05 AD 4 psn HPGL RS232 fasi drum ploitsr
3M VDA - Vidso Distribution Amps.1 in 32 out

Trio 0-18 vds bench PSU. 30 amps. New

Fujitsu M3041 £00 LFM tand pontsr £1950
VG Electronlcs 1035 TELETEXT Decoding Margin Mster £3750
Andrews LARGE 2 1 m Satelfte Oizh + moun! [Fer Vog=geef) £950
RED TOP IR Heat szeking missée (nolarmed 1y * POA

£1950
£375
£370

KNS EMC / Linz siterizrence tester NEW £1200
Thuriby LA 1808 logic snalysar £375
INTEL SBC 4868/133SE Muiticus 485 system. BMb Ram £1200
GEC 1.5kw 115y 80h2 power source £350
Brush 2Kw 420 Hz 3 phass frequancy convenar £850

Anton Pillar 75 KW 400 Hz 3 phass freguency covarter POA
Newton Derby 70 KW 200 Hz 3 phase irequency convensr . POA
COMPONEDEX 71000 Portabls TELEX tester NEW £250
Sekonic S0 150H 18 channe! digital Hybrid chart recotder  £1985
HP 7380A A1 B pen HPGL high Speed drum piottsr 1

tar MCA1B13APC 16mm auto iris leases 'C' mount
Seaward PAT 2000 c¢ua! \'o':age computerised PAT lester
Densai MUD 0185AH 1KVa UPS

£585
system with batts NEW £575

castors and fioor i=rs, prepunched utiity panel at lower rear for
cabls [ connsctor access alc. Supplisd in excellent, slighily sssd
candition with keys. Colour Royal blus. Extemal dimensons 648" Hx
35" Dx23W W,

Sold at LESS than a third of makers price I!

A superb buy atonly £195.00 ©

Over1000/racks in all sizes 19" 22" & 24"
3to 44 U. Available from stock !!
Call with your requirements;

OUCH SCREEN SYSTEM

The ultimate in “Touch Screan Technology' mads by the expens -
MicroTouch - but sold at a price balow cost !l Sysiem consists o
a flat transhicent glass laminated panel measuring 23S x 23S am
connected to a PCB with on board sophisicstsd elscironics. From
the board comes a standard serfal RS232 ¢r TTL cutput. The out-
pul continuously gives simpie s=nial data contaning postional X & Y
co-ordinates as to where a fingsr is touching ths pansl - as tha fis-
g=r moves, the data instantiy changes. The X & Y information &=
grven at an Incredible matrix resolution of 1024 x 1024 positiss
over the seresn siza 1! 8o, no position, howaver small fails datsc-
tion. A host of aval enables diract con-
n=ction {0 a PC for a myniad of applications including. control pan-
els, pomiting devces, P systems, controllers for the disabled of
computer un-iMAined &l oic Imagine usmng your finger i "Windows

mstead of @ mouse ! (2 deiver 5 inttesd avaisble 1) The applica-
tions for this amazing product are only limited by your imagina-
g‘onﬂ' Sunpdcg_d s @ compiate system ncluding Controtisr, Powes

upply a 13 at an mr:’eafia price of anl
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Fig.1. Computer
based heartbeat
monitor system

CENTRONIC CABLE

HEART BEAT MONITOR

CONTROL UNIT
. o=
- .
CONNECTED TO THE
CENTRONIC PORT OF 5
THE PC RIEs

\ 1R

PC COMPUTER

explain various technigues for

measuring the heartbeat rate. It

will also show readers how 1o
construct a computer-based heartbeat
rmonitor.

This device is controlled by a pc via the
printer port. The complete system is
ilustrated in Figure 1. By putting your index
finger over an cptical sensor en the maonitor,

the rate of your heart beat can be measured.

How to measure the
heartbeat rate

Qur heart is constantly in motion contracting
and expanding. When it expands, bloed is
sucked into the heart and when it confracts
the blood is pumped out. By daing 2o, a
closs-loop circulation of blood is achisved
throughout our body. Apart from the motion
of the blood in blood vessels, the motion of

eart’l#

he rate at which the heart beats is the most
imporiant parameter of our bedy. This article will

Dr Pei An looks at the
design and construction
of a personal computer-
based heart rate monitor
- ideal for the health
conscious or the
hypochondriac

the heart is accompanied by other physiological p‘henf:amena.
Firstiy, when ths heart beats, it creates sounds. We can

EARPIECES

Fig.2. Measurement of
heart rate on the basis of N\ -/ SPEAKER
sound detection T.
o SCUNDTRANSMITTING ’ A\
L= 5 | {/ \\\ AMPLIFIER
A, | 3

ENCLOSURE

=t MEMBRANE Y
| 2 [ .
\As N
N T
SOUND BURASTS ) @ SOUND BURSTS
CONVENTIONAL STETHOSCORE ELECTRONIC STETHOSCOPE
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sound pick-up, which is a small

Fig.3. Measurement of heart rate on the basis of light detection

FINGER
soundproof cup with a plastic
=i E"TTED gH%gJGHI:NTﬁ%E membrane covering it. A hollow
R / tube is used for transmitting the
N\ | LGHIDETECTOR sound from the pick-up to the ears.
N = m I use, the membrane is brought
L/ [ — U close o the chest and doctors can
\ near the sound bursis produced by
\ the heart. This isn't ideal, however,
\ —— as doctors have to count the
(2) MEASUREMENT OF THE LIGHT TRANSMITTING {6) MEASUREMENT OF THE LIGHT TRANSMITTING number af heartbyats for /g0t
PROPERTY OF AN EARLOBE FROPERTY OF A FINGER pericd and then calculate the rate
afterwards.

The conventional stethoscope

can be upgraded using modgm
glectronics (Figure 2b). A erystal
microphone is used to pick up the
sound and the signal from the
micrephoene is then amplified and
_A A output 10 a speaker. With this

A

N N

SIGNAL 1
AMPUFIER VOLTAGE
==
RIGHT ARM LEFT ARM
SIGNAL 2 < > SIGNAL3
AMPLIFIER J‘\
R £ |
A | LEFTLEG

e technlque, we can create a

‘personal stereo’ type of
stethoscope.

Light detection

This technigue is commaonly used
i f\ | nowadays in clinics, where a finger
| or an earlobe is used (Figure 3).
Y [ The measuremet is based on
detecting the changs of the

SIGNAL 2

Fig.4. Measurement of heart rate on the basis of ECG

intensity of light transmitted
through, or reflected by, a tissue. If
a biological tissue, such as the

TIME

therefore measure the hearibeat rate simply by listening it and
counting the rumber of sound bursts in a known period of
time. Secondly, when the heart beats, bloed is pumpsed into
Dlood vessels which makes the vessels expand. We can fesl
this slight movement and measure the rate of heartbeat. Thisis
actually the most common method we use in our everyday life.
it is also a less well known fact that winen the pulsating
blaod flows through a fissue, the amount of blood in the tissus
changes and this causes a change in the light transmitting
property of the tissue. This is not noticeable by the naked eye
but modern optical electronics can sense this. The rate at
which the property changes indicates the rate of the heartbeat.

eariobe, is placed between a light
source and a light detecior, the light transmitting property of
the tissue can be measured (Figure 3a). Earlier experiments
showed that this properly changes with the pulsation of blood.
Therefore the signal output from the light detector will change
in sympathy with the hearibeat. Earlier research also showed
that the light reflecting property of a tissue also changes as a
result of blood pulsation. Hence, a finger can be used for
hearibeat rate measurement with a light source and light
deteclor placed on the same side of the finger (Figure 3b). This
method provides a very convenient way for heart beat rate
measuremeant.

Finally, when the heart
beats, 3 small eleciric

signal is generated.
When detected by

special instrumentation,
ihis signal can be
displayed as an

OFTICAL HEART
BEAT SENSOR

AMPLIFICATION
UNIT

CONNECTED TQ
THE CENTRONICS
FORT OF COMPUTERS

INTERFACING
UNIT

AD %??SI(}N

electrocardiogram. By

t

$

analysing the signal,
the hearibeat rate can
be cbiained.

Sound

POWER SUPPLY
UNIT

detection

The convenitional
stethoscope is still
used in clinics (s==
Figure 2a). It consisis a

Fig.5. Block diagram of heart rate monitor

3-15v0DC
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Fig.6. Circuit diagram of heart rate monitor

Electric signal detection about 0.001 V. The ECG has a unique pattern and it repeats
Heart nerves and muscles generate electric signals which can  itself for every beat of the heart. By measuring the time

be picked up by electrodes placed on tha skin and amplified period between the two adjaceni patierns, ithe hearibeat rate
by electronic circuits {see Figure 4). This technigue is known can be found. ECG is not only used for heartbeat rate

as the slectrocardiogram, ECG in shori. The voliage measurement. In fact, the individual shape of the signal is
generated by the heart muscles has & typical voltage level of used for analysing the working conditions of the heart.
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Fig.8. PCB component
overlay

Construction

This heart beat monitor utilises the technique based on the
measurement of the intensity of light refiacted from a finger.
The complete system of the heartbeat monitor is shown in
Figure 1. The monitor consists of 5 units. They are the
optical sensor, the amplification unit, the A/D conversion
unit, the interfacina unit and the power supply unit {see
Figure 5). The complete circuit diagram of the system is
given in Figure 6. The function of each unit is explained as
follows.

The optical sensor

The sensor is comprised of a light emitter and a light
detector. The light emitter is a super-bright LED and the light
detector is a light-dependent resistor (LDR) device. They are
mourited on a pisce of stripboard with a distance of 11.5 mm
from cenire to centre. It can be seen from Figurs 6 that the
LDR and R1 are connected in series. The voliage across the
LDR is fed to the

Amplification unit

The varying sighalgenerated by the sensor is amplified several
thousands times so that the signal level is high enough for the
A/D conversion. Twe amplification stages are included in the
design, each based on a CA3140 opsrational amplifier
configured as a standard, non-inverting amplifisr. The
amplification of the first amplifier is calculated by 1+R4/H5,
{typically about 8000). In practice, only the first amplifier is
needed to amplify the signal from the optical sensor o the
required level, The second amplifier is therefore not used.

The A/D converter unit

The A/D converter is a ADC0804 CMOS successive-
approximation A/D converter. Only a timing resistor (connected
betwesn Pins 19 and 4) and a capacitor are used for
generating the clock signal and an external band-gap voltage
reference is used to set the voliages reference for the cenverter.
The powsr supply is BV with a typical current consumption of
about 1.3 mA. The maximum data conversion rate is about
8700Hz. In most cases, the analogue ground (Pin 8), the digital

amplification unit via a
capacitor, C1. When
placing the index
finger over the LED
and the light detector
cell as shown in
Fgure 3b, a voltage
varigtion of about 100
uV will be produced.

PIN FUNCTIONS

35mm DIAMETER

|APPROX. t2mm

.

5
A better design would “ ‘ ; 7
betousea . |/
Whitestone bridge ' [ (T
with the LDR used en I

one arm of the bridgs.
However, the present
circuit is simple to
construct and gives
satisfactory results.

Fig.9. Construction of the optical sensor
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Fig.10. Assembly of the heartbeat monitor

START

r

I RECORD THE TIME BEFCRE SAMPLING |

r

SAMPLE THE HEART BEAT SIGNAL
PLOT THE SIGNAL ONTHT

|
DELAY A SHORT WHILE |

FEPEAT 50 TIMES

r
| AECORD THE TIME AFTER SAMPLING COMPLETED [

v

FIND THE TIME PERIOD ELAPSED AND
FIND THE TIME PERIOD FOR EACH SAMPLING

FIND THE POSITION OF TWO ADJACENT PEAKS
CALCULATE THE TIME PERIOD BETWEEN THE TWO PEAKS
CALCULATE THE HEART BEAT RATE IN PULSES/MINUTE

Fig.11. Flowchart of
the demo caontrol
programme for the
heart rate monitor

I FINISH |

ground (Pin 10) and Vin{-) (Pin 7) are connected togetheras a
singie ground.

The -CS (Pin 1) is the chip select. To enable the converter, this
pin must be held low. At the low-going edge af the -WR (Pin 3), the
A/D converter starts the A/D conversion. During a conversion, -
NITRE (Pin §) is at logic high. Whien a conversion is completed, -
NITRE goes low. When -RD (Pin 2) is tzken low, the converted data
will appear on the cutput ines dB to dB (Pins 18 through te 11);
ciherwise these lines are in high impadance slate. In the present
circuit, the converter is configured in a fres-running mode by
connecting the -NITRE and -WR tegather and the -RD input is held
low all the time.

‘The PC interfacing unit

and the Centric port -
TneCmincpodcfPCscon&stsofheeaepa:atabOmts.
namely, the Data port, the Control port and the Status port. The
Data port is an 8-bit output port, which sends data to the printer.
The Contral port is a 4-bit cutput port, which issuss commands to
the printer. The Status port ks a five-bit input port which reads the
information from the printer into the pe. For the LPT1 Ceniric port,
which is allocated on the mother board of the computer (not on the
expansion card), these ports comespond to three /O dddresses:
888, 890 and 889, respectively. Because the Centric ports only
have five input lines, in order to read an B-bit daia generaled by the
A/D converter a suitable inferface has to be used.
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A 7415241 tri-state octal buffer IC is used in the interfacing unit.
It has two seis of n-state buffers, each containing four buifers.
Each st has an enable input, Pin 1 for the first setand Pin 19 for
the second. When Pin 1 is taken low, the first set of buffers works
{i.e. the outputs will follow the status of the inputs). When pin 19
‘goss high, the second set of buffers works. Pin 1 and 19 are
connected together to form a Data Selection Line [DSL), By putiing
connected to the 1st sat of buffer (OB, DB1. DB2 and DBS) and
the other 4 bits connecied to the other set of buffers (DB4, DB5,
DB5 and DBj in turns. Operating in such a manner, the 8-bit data
from the A/D converter can be read info the computer iniwe
be formed.
The power supply unit
The power supply unit incorporates a 7805 5V voltage regutator for
‘supplying the 5V DC to the circuit. A 8-15V DG external power
supply is required.

Construction
The hearibeat monitor is constructed on a single-sided PCB beard.
The PCB ariwork is given in Figure 7 and the comiponent layout is
~given in Figure 8.

The hearibeat sensor is consinucied on a piece of stripboard,
The consiruction delals of the oplical sensor are given in Figure 9.
stripboard, 2 small distance apart. Some resistors are also
maounted on the board.

In this design, the glectronic board and the optical sensor are all
housed in a plastic box. A suggested amangament for mounting
the boards in the box is given in Figure 10.

The control program listed below is written for LPT1 using Turbo
msmmmmmmwmm
sensor into the computer first. Whéa the program reads the signal,
it also plots the signal on the screen to give a visual indication of
hearibeat rate and shows this information on tha scresn. Tha
fiowehart of the program is given in Figure 11.

The interval between each sampling is calculated by knowing
the total time required for a known number of sampiing. In the
{h,m.s.hund). This is the procedure in Turbo pascal 6 1o gat the
time. Parameaters h, m, s and hund comrespond 1o hour, minute,
second and hundredih of a second, respeciively, This procedurs is
called before and after sampfing. The total time nesdad for
of sampling which is chosen to be 50 in the demo program, the
hmdeiaybawmnmﬂrﬁmcanbe

PEAK CAUSED BY HEART BEAT

1]
TIME BETWEEN EACH HEART BEAT = (K2- K1) x TIMEINTERVAL

ways to do this. mspmgranadoplsmefaumwgadmnﬁsﬂy
the program finds the position of the first peak, k1, in which ki1 is
themdmofﬁ'emn'pﬁngpom “Then the program finds the
pasition of the second peak, k2. k2-k1 is the number of samples
between the two peaks. Knowing the time intenval for each samiple,
the time (in seconds) betwesn the two peaks can be found. This is
the time for each heartbeat. The rate of heartbeats (normally in
pulsss/minute) can then be easly calculated.

A question may be raised as 1o how 1o find the position of the
psak. This program does this by defining a template for a peak: A
point (of an index number k) on the signal curve will be recognised
as a peak if the values of the 4 data points before it (index numbers
k-1, k-2, k-3 and k-4) and the values of the 4 data points after it

- (the indax number k+1, k+2, k+3 and k+4) are all lower than the

central point (see Fgure 13). This template is able to find the peak
of the signal produced only by the heartbeat. Signals resulied from
glectronic noise or other sources will not be recognised as peak.
This scheme of finding the pask is the smplest one and, in most
casss, it gives a(_;pnd resulf.
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Resistors
(0.25\H 1% metal film resistors)

R
R4 6M

RS 1K

R6,R7 notusad

R8 10K

Capacitors

C1 100uF Electrolytic
c2 150pF ceramic disc

03,04 100nF ceramic disc
‘Semiconductors

1C1 CA3140 op-amp

Ic2 CA3140 op-amp, not used
Ic3 ADCO0804 8-bit MD converter
1C4 ?4!..321‘1 octal bufl’ar IG

Ic5 '

IC6

LDR  LDR12 light-dependent resistor
Miscellaneous

41,42,J3 2-way PCB connectors

J4 36-way female Centric connector
Jd5 6-way PCB connectors

SK 2.5mm power socket

sW toggle switch

signal. To get good resulfs every time, be sure not 1o press the
finger too hard on the sensor, as this may squesze the blood
vessals too much and siops the bload fiowing through the finger
Also, ensure that the finger used should be clean. Any dirt on the
finger will affect the accuracy of the measurement.

The present design has some mitations. One limitation is that it
cannot be used for eontinuous menitoring of the hearibeat rate. To
scive this problem, the optical sensor can be modified. The sensor
can be built inside 3 spedally designed clip. In uss, the aplical
sensor and the finger are clipped together with the sensor
connscied to the electronic circiit via a soreened cabis. One
interesting application of this system is 1o monitor your heartbest
rate through the night. Before you go to bed, you put the optical
sensar on your finger and start the program. The computer will
then automatically measure the rate of heartbeat at the pre-sat
intenval. Next moming when you get ub, you press a key and you
can sea the piat of the history of your hearibeat rate through the
right. This could prove o be very ussful information abbout your
hagith. It may also tell yeu if you had a calm night or a nightt full of
heart-pounding dreams,

Anart from being used in the hearibeat monitor, the ectronic
board of the hearibeat menitor can e used for other applications.
For example, the signal from a ressure transducer or a strain
gauge or a sound pick-up can be read into a pe using the board.

Technical support

Kits are avallable from the author at a special promotion price of
£33 plus £2 PAR It includes all the components and software for
readers to consinict (note that the box and the poiver supply are
not supplied with the kit). The fully assemibled and lested system is
avallable at a price of £50 plus £2 P&F Please make your cheque
payable to Ms. C. X. Qu, 58 Lamport Court, Lamport Closs,
Manchester M1 7EG, UK, TelFax/Answer: 44+(0)161-272-8279

* % FOR SALE %%

DEFENCE & AEROSPACE INDUSTRY
ELECTRONIC EQUIPMENT & COMPO-
NENTS ALL HIGH QUALITY SURPLUS
MANY SPECIALS. WE STOCK 1000 +
ITEMS & IF WE DON'T STQCK IT WE MAY
BE ABLE TO GET IT FOR YOU

PLEASE WRITE OR PHONE FOR LISTS
OR REQUIREMENTS

MAYFLOWER ELECTRONICS
48 BRENDON ROAD,
WATCHET, SOMERSET, TA23 OHT
TEL (01984) 631825 FAX 634245

Y

STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any c:f the following services:

PCB Assembly (Conventional and  Preduct Desigr/Consultation
Suriace Mount) Full Precurement Service
Wave & Hand Scldering PCB Test & "Bum in® Facilities
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Artwork Manufaciure
Device Programming from hand Circuits Drawn Professionally
written shis or PC 3%:" disc Kit Procurement & Supply
Cable Hamess Assembly/icom Component Sales

Manufacture Refurbishmant a speciality
Card Cage and Module Wiring Tnp Quality Work at Reasonable
Full Inspection Rates

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

HIGH QUALITY LOW COST
C.C.T.V. CAMERA
EXTREMELY LOW LIGHT LEVEL
AUTO ELECTRONIC SHUTTER.
CONPOSITE VIDEO OUT VIA
BNC PLUG.

SMALL DISCRETE SIZE.

CAN BE USED WITH PC DIGITISER.

This super quality CCD camera can be con-
nected into your existing TV or video using
the AV channe! and can be used for discrete
surveillance or observing your propeny =xtemally using a suitable weatherproof hous-
ing. Can accommeodate lighting levels mnging from daylight o street lighting using its
built-in electronic shutter. Excellent when using with an infra red source. Built-in wide
angle fixed focus lens, the camera has a resolution of 380 TVL. Can be housed inside
an empty floodlight case, (extra). Camera size only 43mm » 45mm.

Special offer price of only: £79.95 ll.lS VAT &P £3.00)
For full range of CCTV pmdul:ls send SAE to:
DIRECT CCTV LTD., DEPT ETI, UNIT 6,

PC Application PrOJects

CARRICK COURT., FORREST GROVE BUSINESS
PARK, MIDDLESBROUGH TS2 1QE
Eg Master your computer - Release "spowar
Prajects use PRINTER or SERIAL ports - No need to open your PC
Expand printer poris to 24 VO lines Connact your pc 1o the real worid smartly,
CENTROMNIC 24 LINE VO CARD '‘POCKET CENTRONIC DATA LOGGER

K04 Kit: £37 Assambled: £38 K16 Kit: £47 Assembled: £55

Expand serial ports to 24 V0 lines Crezts a robot fcnnml‘h oorn, ‘speak’
AS232 24 LINE VO CARD of your own and...

K04 Kit: £31 Assembled: £43 THE CENTF!OH!C a" =
MOBILE ROBOT () '

16 ch, 12 bit AD with variabla gains

{10,100 and 1000) pius 8 output lines K01 Kit: £33 Assembled: £48
PRECISION DATA LOGGER
K15 Kit: £65 Assemblad: £90

Driva up 10 3 stapper mators with 8 digital
10 lines plus 11 analogue inputs (8 bit AD)
VERSATILE STEPPER MOTOR BOARD
K09 Kit: £25 Assembled £50 (1 driver) WaFEEEE 0 (M FICERELEIGR [T
Prices in pound sterling end VAT included. Add £3 P&P in UK (E6 abroad)
land maks chaque payable 1o 'Innovative Interfacing EnL’ Send your ordar to:

HIE._58 Lamport Court, Manchastar M1 7EG, UK. TelFax: +44.{0)161-272.8279
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With winter weather on
its way, this project

fromTerry Balbirnie will

warn motorists of icy
road conditions

his device will provids in-car indication of the outsids
temperature and gives an audible waming when it
approaches freszing point. The display is a large -

colour LED which shows green with temperatures

abova 40C, yallow betwssn 460 and 20C and red
below 20C. These tempsratures are adjustable vathin Imits 1o suit
the user's preferences. The audible signal is given as a short, high-
pitched blesp every 15 seconds or so and operates when the
vellow or red waming shows. This provides a discrete alert without
it being too distracting. Using this circuit allows the motorist to

keep an eye on frends and so gain an early warning of possibly
hazardous road conditions ahead.

The main unit is housed in a small aluminium enclosure
mountsd under tha dashboard. The temparature sensor is
contained in a plastic box located outside the car and connecied
to the main unit using twin wire. The circuit is powered by the car
supply and, since it is connected via the ignition switch, draws
current only while this is on. The maximum current requirgment is
less than 50mA so it impeses practically no drain on the charging

system.

E: 14
470w

NOTE:
1 CAz220
ks £2  ICM7355
AvVz B1,02 1N4148
A1 -ﬁ".k. o3 1N4D01
0%
D1
’% 4
RV3
4Tk 3
=
RS HB
560R 100k

wD1

+
3
{00y

12v
CAR ™=
BATTERY

Fig.1. Circuit
diagram of
tri-colour frost
alert
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'S Fig.2. Graph
showing variation of
16— resistance with
\\ temperature for
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For ssiting-up purposes you will need an accurate mercury or
alcohol thermometer (or an electronic one) which covers the rangs
0oC to 5aC and having a resolution of 0.50C or better. You will
aiso need access 10 a freazer or the freezing compartment of a
domestic fridge.

Circuit description
The circuit diagram of the Tri-Colour Frost Alert is shown in Fg. 1.
The actual temperature sensor is negative temparature cosfiicient
thermisiar, TH1. The specified component is a miniature bead
type and has a nominal resistance of 4.7kW at 256C. In common
with all devices of this type, its resistance rises as the temperature
falls. The graph of resistance against temperaiure is shown in Fig.
2 and over the small range considered, it is reasonably linear. ft wil
be seen that between 20C and 40C, the resistance changes by
aver TRW.

The themistor is connected in seres with potentiometer RV1
(wired as a vanable resistor) and fixed resistor, Bi. This
amangement forms a potential divider connected across the car

supply. At low temperatures, when the
resistance of the thermistor is high, the
voliage across it wil also be relatively
high. As the temperature rises, the
resistance falls anfi so does the
voitage. Typical valuss are 6.2V and
5.8V at 20C and 40C respectively and
it is these changes which operate the
circuit.

IC1 is a dual oparational ampiifier -
that is, it contains two identical op-
amps, IC1a and IC1b, in one packags.
The inveriing input of IC1a, pin 2, and
the non-inverting input of IC1D, pin 5,
are connected together and recaive the
voitage developed across TH1, The
norr-inverting input of IC1a, pin 3, and
the inverting one of IC1b, pin 6, receive
voltages degendent on the adjustmenis
of RV2 and RV3 respectively. Fixed
resistors, R2 and R3 namow the range
of adjustment. For the purposss of
llustration, supposz RV3 and Rv2 are
sst s0 that the voliage values
mentioned previously - 5.8V and 6.2V
- appear at pins 6 and 3 respactively.

Over the threshold
An op-amp is on (output high) if its nor-inverting input vaitage
exceeds its inverting one. It will be szen that, above 40C, the
voltage across the thermistor will be less than 5.8V 50 IC1a will
be on and [C1b off. Below 20C the voltage across TH1 will
exceed 6.2V so IC1b will bz on and IC1a aff. Betwesn 260 and
40C, the voliage across TH1 will lie somewhere bstween 5.8V
and 6.2V. Under these conditions, both ep-amps will be an.

IG1a output, pin 1, is'responsible for operating the green
LED and IC1b output, pin 7, the red one. These direct current
through the LEDs via cumrent limiting resistors, R4 in conjunction
with VR4 (for green) and R5 (for red). When both LEDs are on,
the colour will be yellow. This is explained by the fact that red and
gresn are primary colours. When these two coloured lights are
mixed they give a secondary colour - int this case, vellow. Thus, at
temperaiures above 400 green will show, between 40C and
200, yellow and below 20C, red.

At the end of construction, RV1, RV2 and RV3 will be set for
the exact operating temperature required. The purpase of RV4 is
to adjust the cumrent flowing in - and hence the brightness of -
the green LED. This will be used to provide a good balance
between the two colours and therefore producs the best yellow
colour. ¥ A
Since all inputs to the ep-amps are derived from potential
dividers, changes in supply voltags will have virtually no effect on
the oulput conditions. This is because any changes are reflected
in all inputs simuitaneously so all voltages will rise or fall together.
This means that the operating temperatures will be unchanged.
Tests on the prototype showed that there is viriually no change in
the operaling points between supply valiages of 10V and 15V,
This is important because the car charging system output voltage
will vary somewhat during the course of driving.

The supply for the circuit is obtained via diode D3 and
capacitor C3. This improves the quality of the rathier unsmooth
supply from the car alternator. Diode D3 also prevents damage to
the cirouit if it is connected with incorrect polarity. Fuse F1
provides protection in the event of a short circuit.
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Bleep...Bleep

The audible warning section censisis of integrated circuit timer,
IC2, solid-state buzzer, WD1 and associated components. IC2
is configured as an astable with a long time period. Thus, the
output (pin 3) constantly switches between high and low states
providing the reset input (pin 4) is high. Since pin 4 is connected
to IC1b cutput (pin 7) via diode D1, it will be made high while
this Is high -that is, while the red LED operaies. At other times,
IC2 pin 4 will be maintained in a low state via resistor RB. This
will disable the i.c. so pin 3 will remain low and the buzzer off.
Diods D2 has the effect of reducing the mark/spacs ratio.
Without it, there would be long on states and long off onas.
Here, long off states and very shori on ones are needed.

The components which determing the frequency of the
astable are resistors R7 and RB in conjunction with capacitor
C2. With the values specified, there will be ene pulse given
every 15 seconds or s0. Since the exact time period is not
thought to be imporiant, no adjustment

stand-off insulators could be used on the bolt shanks to keep
the connections clear of it. Gently adjust the LED leads so that
the body will locate correctly directly behind the hole drilled for it
in the side of the-top section.

Pass the wirss leading from the PCB through the grommet
leaving some slack and apply strain relief. This may be done by
tying a knot or - as in the prototype - using a small cable tie.
Refer to Figure 4 and connect the wires 1o the 3-section piece
of terminal block, TB1, as indicaied.

Insert the i.c’s into their sockets observing the orientation.
Immediately before unpacking them and handiing the pins,
touch something which is earthed (such as a water tap). This
will ensure that the body is free of static charge which could
possibly damage the CMOS components. :
Protection racket
Decide on the location of the main Unit under the dashboard

and a suitable place for the small

is provided. Note that the value of

resistor B8 is very large - greater than
the highest standard resistor which is
usually 10MW. I the protolype unit, a

Fig.3. PCB component overiay T0
THERMISTOR

box which will house the thermistor
under the car. The themistor unit
must be sited with care. It should
be mounied close o the rcad but

resistor listed as a “'high voliaga™ type
was ussd (ses Buy Lines) although three
or four ordinary 10MW resisiors
connected in series would also sarve.
Using a large value for RB allows the
physical size of C2 {0 be kept small.

Construction

Construction of the Frost Alert project
uses a single-sided printed circuit board
{PCB) and the topsids component layout
is shown in Fig. 3. Begin by driling the
four holes for mounting it in the
enclosure later. Solder all components
into position as indicated, starting with
the fussholder and i.c. sockeis (but do
not ingert tha i.c's themssives yai).

must obviously be located well
away from moving mechanical
paris such as driveshafts. Take
care 1o keep it far away from
anything which will become hot,
such as the exhaust system. Also,
it should be reasonably protected
from water. Decide how it will be
atiached and the route to be used
for the wiring back to the main
unit. Having done this, measure the
length of wire needed allowing a
little extra. Any light-duty twin wire
will do.

The thermistor cannot be fixed
in position without protection
against both mechanical damage

Follow with the resistors, capacitors and

presst potentiometars then add the /
ND

polarity-sensitive components - the
diodes (including the LED) and buzzer.

and the ingress of maoisture. At the
same time, the unit must respond
quickly to changes in air

SUPPLY= y 3 X
temperature or it will be ineffectiva.

Note that the cenire LED lead is the
common negative while the slightly
shorter outside lead is the gresn positive one. The polarity of
WD1 is marked on the underside of the plastic body.

Using a trimming tool or small screwdriver, adjust the sliding
contacts of the prasats in the following way: RV1/RV4 1o
approximately cantre position and RV2/ARV3 almost fully
clockwise. Solder 15cm pieces of light-duty stranded
connecting wire to the paints labelled “TH17, “supply +” and
“ground”. Bend the LED leads very carefully at right angles so
that the body projects horizontally (see photograph). If using the
specified aluminium box, the flanges on the lower section
sheould bz cut off. This will allow sufficient clearance for the
circuit panel to be inserted without difficulty. Drill holes in the
basa saction to correspond with those in the circuit panel and
for the external leads to pass through (sse photograph). Fit this
latter one with a rubber grommet. Drill the hole for the LED in
the top section.

Mount the circuit panel using a thick piece of plastic
underneath to insulate the soldered connections from the
metaiwork. Altemnatively, some small nylon washers or short

Water conducts electricity to some
extent so moisture reaching
unprotected thermistor leads would lower its apparent
resistance. This would be "ssen” by the circuit as a higher
temperature and so cause false operation. A furiher efiect
which must bs avoided is moisture evaporating from the
thermistor surface, since this would cause cooling and a
subseglient change in the opsrating points.

Down the sink

The method used in the profotype was first to solder the
thermistor leads to one end of the connscting wire. Use the
whote length of the thermistor leads to minimize the amount of .
heat reaching the body. As an additional precaution, a heat sink
(a pair of pliers gripping the leads close to the body) should be
used to remove heat flowing along the wires before it reaches
the thermistor. Excessive heat could damage it.

The thermistor and exposed wires are now dipped inio
polyursthane vamish (which may be obtained from any DIY
storg) which is then allowed to harden thoroughly - for at least
24 hours. This should be repeated at least four times to build
up a hard, insulating layer. Good operation of the circuit
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depends on this being done efficiently so it is worth spending
some time over it. As well as bsing effective in preventing water
from reaching the exposed wires, the coating will be thin
enough to allow a rapid transfer of heat so that the thermistor
will respond quickly to the air temperaiure.

Calibration

For this, you will need a 9V battery and a suitable connector.
Note that during calibration, the temperature of the thermistor
must be allowed 1o increase only very slowly. It is suggested
that 10C per minute should be the maximum rise time. More
than that and its temperature may lag behind that of the
surroundings and the operaling points will be incorrect when
the device is put into service.

Haff fill a small glass with water and place it in a freezer,
Attach the ends of the tharmistor wires to the terminals TB1/41
and TB1/2 on the main unit. Connect the batitery - positive to
TB1/3 and negative to TB1/2. At room temperature, the LED
should show green. When the water begins to freeze (0°C),
remove it from the freszer and dip the thermistor in it <o that its
body is completely covered. It is essential to kesp the water
thoroughly stired and the help of an assistant is advised. Don't
be surprised when the colour of the display changes. When red
or yellow, the buzzer will begin blesping.

Allow the temperature to rise. When the lower operating
temperature (20C or as required) is reached, RV1 contact
should be carefully adjusted until the display just changes from
red to yetlow. When 4aC is reached (or as required), rotate RV3
sliding contact anti-clockwise so that the red LED goes off
(gving a green display). The buzzer should then stop sounding.
If satisfactory operation cannot be obtained, adjust RV2 slightiy
and try again. If the yellow colour appears excessively orange or
greenish, adjust RV4 to provide a more satisfactory balance.

Once set, the operating points shauld be checked and the
presets timmed accordingly. Since calibration is virtually
independent of voltage, the operating temparatures should still
be valid for the nominal 12V car supply. Check for short-circuits:
between any part of the circuit and the box then fit the top
section. The front face of the box could be sprayed with mait
black (car type) paint or finished to match the car interior,

Prepare the plastic box for the thermistor. Drill some small

holes in it to allow a fiow of air. Drill a tight hole for the
thermistor wires to enter and pass the whole length of wire
through this from the inside. The thermistor should not need
any additional support. Attach the unit in'posiﬁon and route the
connecting wire to terminals TB1/1 and TB1/2 on the main unit.
With a little ingenuity, the wire can usually be passed through
sxisting grommets. If you do have to drill a hole, fit it with a
grommet 1o protect the wire against being cut by the sharp
edge of the metal.

Using proper auto-type wire and appropriate hardware,
connect the terminal block positive (TB1/3) to a fuse which is
live only while the ignition is switched on. Take the negative
connection (TB1/2) to a nearby earth point (this terminal
already carries one of the thermistor leads). The main unit may
be atiached under the dashboard or as reguired using a small
bracket or adhesive fixing pads. The Tri-Colour Frost Alert may
then be put into senvice.

Resistors:
0.6W metal film (except R8)

R1
R2,3

10k

220k

330W

560W

100k

470k

33M high voitage resistor
4K7 min vert preset

47k min vert presst
470W min vert presel

bead thermistor 4k7 at 250C
Capacitors
1

c2
Cc3

220nF disc ceramic
470nF polyester.
100mF 25V radial electrolytic

Semiconductors

D12
D3

1N4148
1N4001

1O
THERMISTCR
T8
1
3
v v
25 %
5z g
St E
Fig.4. Frost alert wiring diagram wg @
%g 2
o=

LED1
11
ic2

10 mm tri-colour LED
CA3240
ICM75551PA

Miscellaneous

8-pin DIL IC socket - 2 off

AB12 aluminium box size 76 x 51 x 25 mm

Plastic box 1521 size 30 x 37 x 24mm
PCB-mounting solid state buzzer. Pin spacing 18mm
approx.

20mm PCB fuse block; 250mA glass fuse; 2A screw
terminal block (3 sections nieeded)

Twin wire - as reguired

4 mm grommet

Polyurethane varnish

Buy Lines

The high-value resistor, B8 (33MW), used in the
prototype was a Maplin “high voltage” resistor
order code V33M. The thermistor, tri-colour LED
and buzzer were also obtained from Maplin.
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T E L N E T

8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF

Tel: 01203 650702

Fax: 01203 650773

iENE] Mobile: 0860 400683

(Premises situated close to Eastern-by-pass in Coveniry with easy access
to M1, M6, M40, M42, M45 and ME9)

. OSCILLOSCORES

Gould OS3000/ADVANCE 3000 — 30MHz Dual ch £200
Gould 5110 — 100MHz Intsligent oscilloscops £850
Hewlstt Packard 1740, 1741A, 177444, 100MHz duaich " “from £350
Hewlett Packard 17074, 1707B — 75MHz 2ch from £275

Hawlett Packard 1980B - 100MHz, 2 Channsal, HPIB Prog’ tie... SRty - |
Hewlett Packard 54201A - ZE0NHz Digitizing
Hewlett Packard 54501A - 100KMHz - Osgtﬂlg 4 channal
Hewlelt Packard 531000 - 1GHz Digitizing .. ==
Iwatsu TS 8123 - 100 Mhz - D. Storage .
Kikusui COS 6100 — 100MHz, 5 Channel, 12 Trace ..o
Lecroy 140 - 100MHz - D.5.0.
Nicolet 3091 -LF D.S.0
Philips PM 3315 - 60MHz - D.5.0...
Phillips 3211, 3217, 3240, 3243, 3244 3261,

Hawlett Packard 3586A Seloctive lavel mater
Hewlelt Packard 3325A - 21MHz Synthesisar fFunction Gen..
Hewlett Packard B152A - Optical Averags Powsar Metsr _ :
Hewlatt Packard 8158B - Ootical Attenuator (OPTS 002 + 01  JI .
Heawlett Packard 34B8A - HF - 18 Swifch control unit
(various Plug-ins availahie)

Hewletl Packard 3581C - Selective Voi
Hewlatt Packard 3708A - Noise & Interfatance Test St RS
Hewlelt Packard 4192A - LF. Impadancs Analyser (SHz — 'IZMHZ} .
Hewlett Packard 4261A - LC R Mater{Digital) .. @
Hewlett Packard 4271B - L.C.A. Mster {Digial)

HEWLETT PACKARD 6261B
Power Supply 20v-50A £500 Discount for Quantities
Hewlctt Packard 43424 - 'Q Mater £555
Hewletl Packard 4954A - Protocol Anal ..£3500
Hewlstt Packard B116A - Pulse/Function Genﬂratur {1MHz — 50MHz2) . ____EZIEQ

Hewlett Packard 83488 - Microwave Broadband ‘Amplifier’ (as new) 2 - 20GHzE4700
Hawistt Packard 83508 Swaep Oscillsior Manirame (vanous Pleg-ins availabls) exira £2650
Hewlett Packard B656A - hesisad Signal Gen (100KHz - S80MHz2).. 21750
Hewlett Packard 66B3A - Phcmwave Signal Gen (2.3 6.5GHZ).........
Hewlell Packard 89018 - Moduistion Analyser (150KHz— 1"D|}MHz] =
Hewlatt Packard 83034 - Audio Analyser (20Hz — 100KHz).

Hewlett Packard 83038 - Anzlyssr (20Hz —100HHz)
Hewlet Packard 3455A 61/2 Digit MUMster (Autocal}
Hewlett Packard 3326A - Two Channel Synthesisar
Hewlett Packard 4248A - (TIMS) Ty SO0
Hewlelt Packard BEO1A - Genarator/Swesper (1 10 MHZ}
Hewlati Packard B660C - Synth Signal Gen. (1300 MHZ)
Hewlet Packard 3575A Gain/Phase Mater (1HZ - 13 MHZ) ...
Hewleti Packard B165A - 50 MHZ Prog biz Signal Scurce
Hewlett Packard 3746 A - Selective Laval Measuning Setu. ..
Hewlett Packard 6002A - Autaranging P.S.U. 30V - 10A
Hmlet:t Packard B403A - Modulator e ) P T R

nl WSzl

3282 [Ech 4O i e e e from £125 to £350
Philips PM 32954 - 400MHz Dual Ch | £1850
Phillps PM 3295 - 3500Hz Dual Channnl £1500
Tektronix 468 - 100MHZ-D.S.0. i £800
Tektronix 2213 — 69MHz Dual Channel . £425
Tekironix 2215 60MHz dual trace ..., . £450
Tektronix 2235 Dual trace 100MHz (portablzs) €800
Tektronix 2335 Dual trace 100MHz (poriabis) _£750
Tektronix 2225 — 50MHz dual ch £450
Tektronix 2465A - 350 Mnz 4 channsl ... £2850
Tektronix 454/466 — 100MHz An from £350

Tektronix 465/4658 — 100MHz dual ch from £350
Tektronix 475 - 200Mhz Dusl Ci 1 €473

Tektranix 7313, 7603, ?513. 7523.?633 160MHz 4 ch .. e frOM £300
TeKtronix 7709 — SEOMHZA LN oo ooovoeoeeoeeeosemssiseemiiesersnsssomessimsarend from £650
Tektronix 7904 — Sﬂm.!Hz from £850

Packard 334A - Distortion Analyser
Haw!etl Packard 339A - Distortion M L.
Hewleit Packard 5314A - (NEW) 100MHZ Universal Counter..
Hewlett Packard 53508 - (NEW) 20GHZ - Microwave Freq
Hewlett Packard 8901B - Modulation Analyser. ...
Hewlett Packard 8903A - Audic Ana.lyrser
Hewlett Packard 89038 - Audio A
Hewlett Packard 8116A - Pulse/Funct G=n (1mHz - 50 MHZ)._.
Hewlett Packard 83488 - Mic ve Broadband Amp (a5 new) ..
Hewlett Packard B350B - Swesp O=ciiator Manframe (Varous Fugns) ...,
Hewleti Packard B683A - Microwave 8ig. Gen. (23 -6.5GHE) ... -
Hewlett Packard 8656A - Synthesised Sig. Gan (100KHZ - 930 MHZ .

Telequipment DEB - S0MHz Dual Ghannal ..£200 Hewlett Packard 4954A - Protocol Analyser ... ...£3500
Other scopes avallable too neml:: ;acka:d 4192:: - Lghl'mpeda'-:eﬁe Anzlyser (SHZ1AMHZ) _£8000
e ackard 4261A - L tor (digital €500
SPECTRUM ANALYSERS e o 42718 - LCH Mater (D " fe00
Advantest 41338 — 100KHz — 20 GHz (60 GHz with ext. mixers) ...—..........£B995 Hewlett Packard 43424 - *Q " Meler. oo e £9085
Alltech 727 — Spec. Analyser 22.4 GHZ with } e2000  Hewlett Packard 3708A Neiss + Intsrierance Test Sat £8500
Alltech 70727 — Tra:luﬁfenerawr (10KHz — 12.4 GHz) Hawlett Packard 6623A - Trgle Cutput system PV £1950
Antritsu MS2510A - 10KHz - 22GHz .......... £5250 Hewlett Packard 3581C Selective Vollmater . £900
Advantest 4133B - 10KHz - 20GHz (60GHz with ext. mixers)... —....£8995 Krohn-Hite 2200 Lin/Log Sweep G £995
Eaton/Ailtech 757 — 10KHz —22 GHz £2750 Krohn-Hite 4024A Oscifiator ..£250
Hewlett Packard 3580A — -5Hz-50KHz £905 Krohn-Hite 6500 Phiase MelBr ..ot sss st s e oo eeee LS DU
Hewleit Packard 37038 - Consteliation Ana!y&er with 15703A High Impadance Marconi 2432A S00MHz digital freq. mater __. --£200
Now £6750 M i 2337A Automatic dist. meiar £150
Marconi - 2019A - BOKHz - 1040MHz - Syntl"esbeﬁ 3;11:-] Generator ... £1850
Marconi2305 Nodulation Meter . P

Marconi 2871 Delia Comms Analyser 4
Marconi 6500 Automatic Amphituda Amaly £1750
Philips PM 5167 10MHz funclion gan IO, £400
Philips PM 5565 - Waveiorm Monitor 2 £200
Hewlett Packard B565A - (0.01 — EQCH_z] Philips PM 5567 - VECIDIECODR -t psiveivmmsmsminemssnne i i i tscabincrassarinese £600
Hewlett Packard 141T + 8552B + 8555A - (10MHz - 18GHz)... Philips PM 8226 - § Way Pen Recorder.... 2 -£550
Hewlstt Packard 8756A - Scalar Network AN (10MHz — 18GHZ)...... Phillips 5190 LF. Synin=siser iGPIE) £800
Hewlett Packard 8505A - Network Analyser (S00KHZ - 1.3GHz) . Phillips 5390 Programmable AF Signal Gen (1020MHZ). ... £1250
Hewlett Packard 3562A Dual Channe! Dynamic Sig. Analy Phoenix 5500A - Telscomms Analyser with vanous Intsriace Oplions £2500

)

Hewlett Packard 8530A 15 10KHz-1.5 GHZ

Marconi 2370 — 110MHZ ..ot e
Marconi 2371 —30KHz - 200MHz ...
Polrad 641-1 — 10MHz - 18GHz
Rohde & Schwarz — SWOB 5 Polyskop 0.1 - 1300MH2
Schlumberger 1250 - Frequency Hesponse A
Tektronix 7L14 with 7603 mainframs (1.8GH2)
Tektronix 2710 9 Khiz - 1.8 GHz
Tekironix 496P - 8KHz - 1. 8GHz (Programmable)
Texscan ALS1A (4MHZ — 1GHZ)

MISCELLANEOUS

ANRITSU ME 462B DF/3 Transmission Analy £3000
Anritsu MG642A Pulse Pattem G i £1500
Datalab DL 1080 Programmable Transient Recordar £350
g:lron 10_?_1?2 é‘rmmn Mulhr.?_eter e i £650

an Inteliiplace ape ester — immacusle ton ... £1950
ELP. %ﬁ - Frequency Counler QQFEGW! £3500
ElP 331 — Frequency counter 18GHzZ. £700
Farnell S5G-520 Signzl Generator (320 MHZ). ... £400
Famell TTS 520 Transmitter Test Sal £400
Farnell TSV 70 Mkl Power Su (7OV-54 or 35V-104) oo £20H0
Ferrograph RTS-2 Audio Test Set with ATU 1 .£500
Heiden 1107 — 30V-10A Programmable Power Su;zply (IEEE] ... e £650
Hewlett Packard 4953A - Protocol Analyser £2695

Hewlett Packard 3437A Sysiem vamnelez

Powersense - Power Line Analysar..
Racal Dana 9242D Programmabls PSU 25V-2A
Racal Dana 9246S rammable PSU 25V-10A
Racal Dana 3100 40-130MHz sy "
Racal 1992 - 1.3GHz Frequancy Couniar..
Racal Dana 9081 Synih. sig. gen. 520MHz
Racal Dana 3084 Synth. sig. gen. 104MHz =
Racal Dana 9303 True RMS/AFEVE MEIET.....cvmris e et araei e
Racal Dana 9917 UHF frequency metar S80MHz
Racal Dana 9302A R'F milfivo (nEw version}.._

Hewlett Packard 3456A Digital ve
Hewlett Packard 5420A Digita! Signal Anal
Hewlett Packard 8011A Pulse gen. 0.1Hz- ~20MHz
Hewlatt Packard 8620C Sweep asul;a-m mainframe
Hewlett Packard 8750A Storage e
Hewlett Packard 86B4A 54GHz o iZnGHz Sig-Gen...
Hewlett Packard 86408 — AM/FM Signal Gen (512MHz)
Hewlett Packard 5340A ~ 18GHz Frequency Counter

Racal Dana 8082 Synthesised am/im sig gen 1520!.'.Hz} . 500
Racal 8301A - True HMS RUF Milivoltmster ... £300
Racal 8921 - 3GHz Frequancy Counter . B £450
Rohde & Schwarz - Scuxd Radio Code Test Sal .£985
Rohde & Schwarz SUF 2 Noise Genemalor.. oo £300
Schlumberger S.1. 4040 Stabiiock —High accurscy 1GHz Raio Test Sat. ... £5950
Schlumberger 4923 Hadio Code Test Set £1500
Schlumberger 2720 1250 MHz Freg y Coumitar £500
D 1702 Synth 4 Sig. Gen 1GHz £990
Systrm Donner 60548 or D 18GHz or 24GHz Freg Countar.............. {romES00
Telequipment CT71 Curve Tracar. £250
Tekironix TM5003 + AFG 5101 Arbifrary Function Gen.... . E1750
Tektronix 1240 Logic Analy s £750
Tekironix 1480 Waveiomn Manitor ey POA
Tektronix 651 HR Monitor FOA
Tektronix DAS9100 — Series Logic Analysar €500
x — Plug-ins— many availsble such as SC304, 3W503, SG502,
PG;GB FG504, FG503, TG501, TRE23 + many mare. £PDA

Tektronix 576 - Curve Tracer (with Test Firlura)
Tekironix AM503 + TM501 + P6302 - Current Probe Amplifier.__
Tekironix PG506 + TG501 + SG503 + TM503 - Osciioscope
Tektronix CG5001 - ng_famnaha Orso*Jascope Calinraior Generator ..
Time 9811 Programmabis Hesi
Time 8814 Voltags Caf
Kerr BSOS - Precmm LCR Mater

Hewlett Packard 5356A — 1BGHz Frequency Converter head .. £450
Hewleit Packard 432A — Power Mater (with 4784 Sensor) ..
Hewlett Packard 435A or B Power Mater (with MB‘#JWA) T
Hewlett Packard 3438A Digital multimater
Hewlett Packard 6181C D.C. cumreni source ..
Hewiett Packard 3711A3712A37918B/37338B Mu:maaua Link Ans|
Hewlett Packard 5385A Frequency Counler - 1GHz - (HP1B)

with OPTS 001/003/004/005
Hawlett Packard 6623A Tripie oulpul sys!

power supply

\Wiliron 560 Scaiar Natwork Anzlysar

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

PLEASE GHECK FOR AVAILABILITY BEFORE ORDERING — CARRIAGE
& VAT TO BEADDED TO ALL GOODS

ELECTRONICS TODAY INTERNATIONAL

32




g T hEs (56 kg sieppe g Saricisy light gun-temninatad wilhi 2 ok pion 2 PR3

nespenaent ot of 2 =iEppaey m:,—.-saf-x,..—_n‘e‘mrejmict Sk loht
FC (Via S parast porl) with 2 motor= 2y \ Cxgtpegt o . £385
= -DE 1 ‘ 5 V12PS 12v 5 5

EET.00 resrry busl® ES9.00 i
i and 4 digesl inoots oy 7 ach i of 10 £32. = <
RN ‘i:;efé:i’&‘“j A 174 Dalkeith Road, Edinburgh EH16 5DX ¢« 0131 667 2611

CAWERTY heytoam 55 key :\"a'_-sr,-g.'; [Ty Wi
£5.

2300 A.—p._x AFCSLC ;rg: .

32 now Socking 3 range of oo metors aad 27chm &8mm G bady 6.3
== pisate ask fof the sieprng maior fioe & box of 30

arey pESiET capacines hax bpe 22 S

Z0vic 18p e=ch 14p 100+ 9

The supplier to use if you're looking for -
% A WIDE RANGE OF COMPONENTS AIMED AT
£2685  {uf 250m% 30p ca-h, 20p 100+, 102 THE HOBBYIST *
Jp=ach 334 100us- 30p sach Fp 100+, 15p 1000
Mpessh 1 S0y tooker secinyic Sual 3 15p 85 7.5 * COMPETITIVE VAT INCLUSIVE PRICES *
B s el * MAIL ORDER - generally by
RETURN OF POST *
* FRIENDLY SERVICE *
* 1995/96 CATALOGUE NOW AVAILABLE

@ Price £2.00 *x
.mum,m,ug, 20 e ﬁ Open: Monday-Thursday 9.15-6.00 @
1/ZAR with solder tags . . E155 i %
ABA (MPIE) tﬂn.m . £1 '-'? [ S  edactzns kasal far - - Friday 9.15-5.00 Saturday 9.30-5.00 . "
ummnnum«ugs 15 s
C [(HP11) 1L.BAH _ £2220 EW, S8cbem IW 2S5p==ch 15pe=ch 100: wa
D (HP2} 1 2AH .28 ] 5
PP3 2.4V 110mAH e
Sub € with solder tags cmmeaen . E2ED
mumug:{phmcm £155

\ﬂa:a chamer charmpes 4 AA s=is h S "o..'s o

Dsp 1214 boss » FF3(), 2 S or 4 555
sped at 3 me) 55
ﬂ-rc‘ﬂr,\er—»e m— =1 c.‘-ﬂ"gée P2 Of are

e ———————
_ | SERVICE MANUALS

sghz U0 Dot musinenr 17 res 1000 & Technical Books

=2ed Hychey ﬂ#ﬂcﬂé_-.hmcael";nf“ﬁ: A o 235 -
S5 At copacty (s o= CEETIREAE Available for most equipment, any make, age or model.
Return the coupon for your FREE catalogue

“MAURITRON TECHNICAL SERVICES (ETD) =
8 Cherry Tree Road, Chinnor, Oxon, OX9 40QY.

;-'r,*-—‘;cc'r_—:\:i.}ar.—r—!—"—”y sl drmva Wi
'vcﬂ Q:l:x—r-ﬁdhs;-—es1lmt&-—' *-w;_cﬁ,.grfge-x,}_f-.-.-r::ar
1 . = 10

Sran e 100 T2l (1844-331694, Fax- 01844 352534
‘-—xlt"‘*i - E‘j—:am" £3.55 g&ﬁ; ucr‘m"ﬁ Ef__‘_Tv ”""“;&’;ﬁ"‘“—p =55 Please forward your latedt catalogue for which 1 enclose 2 x Ist Class Stamps
2 COmTEn 2m shaieg : = 3 4 . ., _
&ﬂ_—-\jﬂf}_flg '-. £1.55 a::rj—fe Tran: J_?:E—ja b or £350 for the complete Service Manoals Index on PC-Disc plus catzlogne
Cars FEY NAME
Gate FET ow lsakaos astord 55573 £12.95 &ach
£9.55 10+ £7.95 100+
B5230 F charsl mesist E045, BOSSD bassty ADDRESS
apsegeepengy PG ELECTRONICS
M ET
Lnitrg amolfes L C 16 sorface mounting -
pecksne with data shest - .. E=%
AIZTE0 £1.25 == S0p 100 COMGO7UA 10p POSTCODE
105+, 2p 1000 L Fomocopy thi compom i jow &3 300 WAk © o Tt mmprusc -

PIC Programmer

Kits - £45.00, Ready Built and tested - £55.00 CATALOGUE
(prices include VAT) WAS £2.50
An enhanced version of the ETI PIC Programmer presented in the
June/July 1995 issues, this module will program 16C5x, 16C62x, NOW FREE
16C64, 16C71, 16C84, devices standalone and in circuil. Only the cost of a stamp
Free upgrades available for future serially programmed devices.
Operates an a standard PC. THINK COMPONENTS - THINK CRICKLEWOOD
Includes DOS & Windows software.
Standard PC serial connection, use standard cable, or leads available for £7.50. © TELEVISION & VIDEO SPARES @ RESISTORS &
Kits includs PCB, comprehensive instructions, and all parls necessary, pre-buill CAPACITORS e HI-FI GADGETS & SPEAKERS
modules come with a one year guarantes. ZIF sockels are nol included, but are © TRANSISTORS & I1.C.'s @ AUDIOPHILE CAPACITORS
nol essential, and can be added later. e IN CAR AUDIO e COMPUTER BOARDS @ TOOLS & TEST
Includes Microchip's MPSIMMPASM. State whether 3.5" or 5.25™ disks required. EQUIPMENT @ PLUGS SOCKETS & LEADS

Stock items retumed next working day by 15t class post
Prices Include VAT, but please add £2 for postage and handling.
Send cheque/PO to "Robin Abbott’”, 37 Plantation Drive, Chyisichujch
Dorset. BH23'55G. 01425-274068.

OMPUTER
K NOWLEDGE CALL NOW ON:
0891 515 066

MODEM DOWNLOAD SERVICEV21 UP TO V42bis & V.FC.
* Over 330 file areas to download from *

The latest Shareware, updates & Additions via daily
file links to Europe & USA for the PC, Amiga & Atari

Areas of specialisation include DOS, 0S/2,
Windows/Windows NT, DESQview, Novel, Virus
Protection, Dbase/Clipper, Engineering/Electronics &
recently DOOM + Much More.

Rescreational
* Multi User Games Available *

glls cost 39p per minute cheap rale & 49p per minute at all other times.
MODEM FAHAM's: -8 Data Bils, No Parity, 1 Step Bil.

CUricklewood Electronics Lid, 40-42 Cricklewood Broadway,
Komputer Knowled 3 Station Cott 3 2 ! 4
i Chegmr?g 0?1' LU7 OSQ 9 London NW2SET Tel: DI81-450 (0995 Fax: (1151-208 1441

—/

ELECTRONICS TODAY INTERNATIONAL
33




NANANNNN

LOW DISTORTION A~ AAAAA
Audio Oscll lators
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A practically oriented look by audio expert John Linsley Hood at ways
in which to design low distortion amplifiers

Ct a1

he Borm

CUTPUT SINE WAVE

Fig.1 Basic Wien bridge oscillator

E

made to oscillate if the loop gain of soma
feedback network, from output back io
input, is equal to or greater than unity at
‘same fmquency at which the loop phase
shift is either zero or some multiple of 360.
The circuit will then oscillate at this
frequency. In practice, the feedback system

T
R3
|;|1k

is usually arranged to provide a gain level
which is a little greater that unity at this
frequency, to ensure that the system staris
o0V os::illaﬁng. coupled with some kind of

ne of the most popular ways of assessing the
quality of an audio system (particularly things:
‘such as-an amplrﬁer or preamp.) is to feed it with
a Iuw—dislortion sinewave input. signal and then
‘measure the amount of harmonic distortion the
system has Introduced - which should, or course, be zero.
‘For use with a typical audio set-up, the frequency range of
interest is gemca!ty considered to be 20Hz to 20Khz, though
it may be pruglent to check its performance somewhat
beyond this range as well.
Unfortunately, slnewav&iestlng does not, on its own, give
a complete picture of audio parfonnance in that sudden
‘transient’ shifts in- sgnal votlage level can cause unwanted
«changes in the way components - or. circuits - work and
unwanted effects of this kind would not necessarily be
revealed by simple steady te harmonic distortion

_ - mm measu[ementg hava
become so firmly %tabﬁstled ?I(W‘B mi : TR

control system which will cause the
feedback Ioop galin to fall to unity when the signal amplitude
reaches some convenient AC output level.

The simplest arrangement of this kind uses a ‘Wien
bridge’ layout, of the kind shown in Fig. 1a. The Wien =
network consists of R1C1 and R2C2 and has the convenient
_characteristic that, if R1=R2=R and 01*02:0 the network
Wﬂlhavezaro'phasesniﬂata reqUency | :
by

0=1/2aCR. .
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Fig.4 Improves Wien bridge oscillator
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the OP27, or, better still, the ADB27, the THD of such a
circuit would be of the order of 0.008% at 1KHz, with almost
all of the residual distortion arising from the operation of the
amplitude stabilisation system.

Problems

Thera are two main difficulties with this type of control
circuit, of which the first is that the thermistor (which is used
because its resistance falls as it gets warmer - which it does
if the AC voltage applied across it increases - which then
increases in the amount of NFB it provides and raduces the
oscillatory output voltage again) has a thermal time constant
of a few seconds, so when the circuit is switched on, or if
the operating frequency is changed, the oscillator will take a
few seconds for the output AC voltage to settle down to its
steady state value. This causes what is called ‘amplitude
bounce' and, since the circuit will take a finite number of
sinewave cycles io settle down, the 'bounce’ will be longer

lasting and more annoying at low frequencies than at high.
The second problem is that the amplitude stabilisation
circuit responds to the value of the output voltage, sither AC
or DC. At high frequencies, say 1000Hz or greater, this will
average out satisfactorily to a virtually constant mean value,
but at low frequencies, say 10-50Hz, the thermistor (or most
other amplitude stabilisation systems, for that matter) will
have enough time 1o sense the instantaneous value of the
output voltage waveform as it swings up and down - if this
voltage change is not too small a part of its inharent time-
constant - and it will conssquently atiempt o reduce the
size of the peaks of the output waveform. This peak
flattening causes third harmonic distortion, and gives a
graph of THD vs frequency of the kind shown in Fig. 2.
There will alsc be some rise in THD &t frequencies above,
say, 10Khz which is due to the deterioration in performance
at higher frequencies. This is typical of most cp amps and is
due mainly to their internal HF loop stabilisation method.

c1 Rt
—l |——+—— > outrur sine wavE

¥

R3
ot
A4 JFEIN o1 Tace
CONTROL (DC)
& . 00V

Fig.5 Amplitude controlled by FET
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CUTPUT SINE WAVE

shown in Fig. 1b).
In practice, for
similar settiing
times, there raally
isn't much to
choose, in terms
of performance,
between thase
two versions of

-

OUTPUT SINE WAVE

o0V

tig. 1.
Two further
technigues which

(a) LAG-LEAD

Fig 6. Lag-lead and Lead-lag layouts

are quite often
used 1o stabiliss
the output
voltage from a
simple oscillator

arrangement are

+

[ ——— QUTPUT SINE WAVE

Fig. 7 Three-lag phase shift oscillator

the DC coupled ‘opto-isolator’ (light
controlled resistor) and the ‘FET”
(voliage controlled resistor) systems.
The first of these techniques is the
better, because the characteristics of
the photo-resistor can be largely
independent of the signal voltage
across it, but both of thess
arrangemeants require an additional
control circuit to generate a DC valtage
proportional to the oscillator AC output
level. This is then used to contral the
value of the resistance of the photo-
conductive output limb of an opto-
isolator, or the channel resistance of an
FET. Because this technique allows

Practical
options

For a simple
instruction, the
designer has two
choices - either
to choose the
compaonent values in the thermistor limb of Fig 1a so that the
circuit has a low distortion (and a long settling time, since
the two things go hand in hand) and accept the consequent
output amplitude bounce, or to use a different mathod of
amplitude stabilisation, such as a pair of back-to-back
diodes (an arrangement which has a rapid settling time, but
less good distortion characteristics), using the circuit shown
in Fig. 3. A certain amount of fiddling will be necessary o
find the best values of R4 and R5 to obtain the best
compromise between output voltage and wavsform
distortion. At its best, diode stabilisation, which cperates by
clipping the autput waveform if it gets too big, will give
somewhere between 0.5 and 1% THD, mainly depanding on
the diode characteristics.

Wien bridge oscillator circuits originating in the USA
mainly tend to use low power filament lamp bulbs (e.g. 24V.
0.024A, such as the RS 587-686) in place of thermisiors
since such lamp bulbs are cheaper and more easy to obtain
there than thermistors. However, because lamp filaments
change in resistance with applied voltage in the opposite
way to thermistors, the circuit must then be rearranged as

CuUTPUT INPUT

CAP
(NON-POLARISED)

aby
QU

-2

Fig.B Simple lag network

greater conirol of the response
characteristics of the ocutput voitage regulation system, it
allows lower distortion figures to be achieved at the bottom
end of the audio frequency band.

A published circuit arrangement of my own using a
photo-resisior, dating from the early 1980s, is shown in Fg.
4. This had a THD of 0.009% at 160Hz, improving to better
that 0.0008% at 1KHz or abova. An additional featiure of this
cirouit layout was that the op amps in the oscillator section
are used in the inverting mode, with the non-inverting inputs
grounded. This eliminates ‘eemmon made' distortion
problems so that, even with a simple thermistor control
system, a THD of 0.002% at 1KHz was still obtainable. The
DC control voltage circuit which | used is also shown in Fig.
4,

The use of a junction FET as a gate voltage controlled
resistor isdrequently proposed as a low distortion technique

R1 R2

INFUTO—o ——oOUTPUT

T

Fig.9 Basic layout for parallel 4

—-

Vo
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Fig.11 Darlington bridge stabiliser
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Fig.10 Parallel ‘T’ oscillator
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for use in an oscillator output voltaga eonirol sysiem.

Unfortunately, the simple FET control system shown in
Fig. 5a intraduces quite a lot of distortion. This can be
partially corrected by the use of some DC negative feedback
across the FET, from drain back to gate, as shown in Fig.
5b, to linearise its performance. The componant values
‘shown are typical and this type of layeut is used in
commercial low distoriion test oscillators.

‘Although the Wien bridge system is by far the most popular
cireuit layout in this field, the ‘lag-lead’ and ‘lead-lag" layouts
shown in Fig. Ba and 8b are virtually identical in perdormance
1o the Wien bridge and may be more convenient insome
cases. Alternatively, the phase-shift escillator of Fig. 7 is
capable of excellent results, mainly because the signal path
through the feedback network, withits three 'low pass’ RC
filters, atienuates any HF distortion cemponeants which might

arise in the circuit. An additional buffer stage, A2, is used to
stabilise the output voitage.

The way this works s that an RC network, of the kind shown
in Fig. 8, will cause a phase lag of 60 when the impedance
of the capacitor 'C', which is frequency dependent, (ZC =
1/(2xiC)), is equal to the resistance ‘R’ If three such
networks are connected in series, the phase shift of the
whote network will be 180 at that frequency. A disadvantage
of this layout, by comparison with the Wien bridge, is that

three components - either three 'C’s or three ‘R's - must be

adjusted simultaneously to change the operating frequency.
This particular spag is side-siepped in a commerclaliy
available very low distortion oscillator by simply removing
one of the RC lag elements and relying on the 'op ampsto
provide the additional 60 phase shift which is necessary to
sustain oscillation.

This is based on the type of network shown in Fig. 9, of
which the main characteristics arg that it, gives a zero-
transmission notch at a frequern::y. f0, at-which, if €1 =€E2=
C3/2="'C',end Rl =R2 =R

i0 = 1/2rCR

as is the case of the Wien bridge. The difference is that to
adjust this notch frequency, three components (either three
‘R's.or three ‘C's) need to be adjusted simultansously.

The operation of the circuit shown in Fig. 10, as an
oscillator, can be explained in several ways, of which the
simplest proposition is that, since the network is in the
negative fesdback path to the amplifiar, A1, and since it has
zero transmission at {0, there will be no NFB at all at this
frequency and the amplifier will therefore operate at full
open-loop gain (say 100,00x for a typical IC op amp). This
causes that part of the wide-band noise at the input of A1
which happens to be at f0 to be amplified at maximum gain,
while those parts of the noise spectrum which are not at fO
will be greatly reduced in size by the loop negative feedback
of the systent.

The result of this action is that if some non-distorting
means is available to limit the size of the output waveform,
to prevent the amplifier from clipping, the circuit will™
generate a very low distortion sinewave, at 10, with very
good frequency stability. As noted above, it is necessary to
provide some non-distorting and rapid settling means of
controlling the:output amplitude, so that the amplifier
doesn't clip. The circuit | have shown in Fig. 11 is one |

A7 47x
l RE 47x
1=
c1 Fig.,12 Basic
g Gz double+lag loop
i 10n oscillator
- 1 . THI
—{ 1+
R3 15k
i A2 1k
—
sy TLOT2 I3
[] - o or + o 1G4 > OUTFUT
10k VOLTAGE t on
= o & oV
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Fig.13 Low THD
phase-shift oscillator

Fig.15 PCB componet 4
layout for circuit in v
Fig.13




150k resistor - both of which are stock values, giving a
resultant value of 16071 ohms, which is within 1% of the
required value. *R/2" can be made by doubling up the parallel
pairs. Other operating frequencies can be obtained by
exirapolation. For example, if one makes ‘C' 100nf, then 0 =
100Hz, and if *C' Is 3.3nF, then f0 = 3.03kHz. If switched
frequency operation is possible, then circuit layouts like the
parallel T or the phase shift system in Fig. 7 become
practicable and this latter circuit has the advantage that, with
the triple RC integrator layout, the successive attenuation of
unwanted high frequency harmonic components helps
reduce the THD of the circuit.

The double-lag loop oscillator

An interesting regent development in low distortion sinewave
oscillators is a circuit based on the ‘double-lag loop® or
‘double integratar loop" system, shawn in outling form in Fig.
12. In this, a pair of op amps (A2/A3) are connected as active
integrators, with separate NFB loops connected accross both
A1 and the three amplifiers A1, A2 and A3. This has the
effect of providing a gain/frequency response which paaks at
the frequency where f0 = 1/2xCR and falls off rapidly above
this fraquency. If some positive feedback is taken, for
example from the output of A4, the circuit can be mada to
oscillate at f0 and, since the gain falls rapidly beyond 0, any
harmanics are heavily attenuated, which gives a low distortion
output.

Obviously, a simple thermistor stabilisation system, as
shown if FHg. 12, would not give the best possible resulis, so
| nave shown, in Fig. 13, a2 worked example of a wide
frequency range (10Hz to 100Khz) design with an
LED/phatocell amplitude control system. In the design

shown, A1/1, A1/2, and A2/1 form the double-lag loap,

whose oscillatory frequency is controlled by the switched

values of C1 and C2 and by the two-gang pot BVia and
RV1b. Since some op amps rasent shunt capacitance
feedback, it is prudent to connect a small resistor in series
with both the top range capacitars, shown as ‘Ca’ in Fig. 14,
to prevent op amp instability.

In the circuit of Fig. 13, A2/2 is just an output buffer and
gain stage, to give a low impedance 5V RMS output and the
ICs A3 and A4/1-2 are connected to generate a DC output
current through the LED (LED1) which increases as the
output voltage increases. This lowers the rasistance of ihe
photo-conductive cell (PCC1) from its dark resistance (about
100K) to some 2k, at maximum illumination. (Both the LED
and the CdS PC cell are stock items from the Famell &
catalogue and the combined unit was made by sticking the
nose of the LED onto the faca of the PC call with ‘Bostik’
rapid-seiting epoxy resin adhesive, which is aptically clear.

The whole was then wrapped in black tape to excluds

ambient light.) “

The THD given by this design is excesdingly small,
typically of the order of 0.001% at 1Khz, ar above, though as
with all amplitude control systems there is a tendency for the
system, in carrying out what it thinks to be its task, to reduca
the amplitude of the peaks of a sinusoidal cutput waveiorm
at low frequencies and this introduces some small amount of
third harmonic distortion at the bottom snd of the frequancy
spectrum, perhaps of the crder of 0.008% at 100Hz.

I have shown a suitable PCB layout (used in ihs prototyps)
in Fig. 15. None of the components used is particularly
critical in type, but it is sensible to use good quality
capacitors for the frequency range switching.
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Terry Balbirnie shows
how to build a tuneful
Christmas gift for the
one you love

his musical box would make a great P
Christmas, birthday or e
. " FE T T
wedding anniversary q{ -
present. It will igll how -~
much you love that special  © "k
person in your life. It could be givento ¢
someaone as a hint or as a gift to those & s
about 1o be married. When the lid is g b

L s

opened, it will play The Wedding March. Note
that the music has an “slectrenic™ sound and,
although pleasant, doss not sound like a traditional clockwork
musical box.

Fruit of Love

In the prototype unit, the case used o house the circuit was a
commercially-produced lacquered jewel box. Of course, some
readers will have the necessary woodworking skills to make

-

one from scratch.
y Alternatively, any
p . » gontainer having a
' ¢ hinged or
A . removable lid and of sufficient
¥ size may be usad and suitably

-

~ -

S < =T decorated. The box wil be

o

fitted with a false bottom under

which the electronic part is hidden. The circuit only occupies a
depth of 15mm so there will be plenty of space left inside to
store small objects. The on-off function is provided by a reed
switch on the circuit board in conjunction with & small magnst
attached to the lid. This provides a very unobtrusive, reliable
and unusuat method of switching.

The circuit is based on an inexpensive sound ganerator i.c.
of the type used in musical greetings cards, Very few additional
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components are
needed and all
these, apart from
the magnet, are
mounted on a
printed circuit
board. The magnst
will be attached so
that it approaches
the reed switch
when the lid is
closed. This action
holds the circuit off
and under these
standby conditions
it will draw a
current of around 3
micrcamps. The
spacified 3V lithium
cell could maintain
this for several
years.

Play it again

When the lid is opened, the magnet moves away from the
regd switch. This resulis in the contacts parting and the
circuit being actuated. The tune then plays from the
beginning once, through a miniature sounder. To play it
again, it is necessary fo reset the circuit by closing the lid
and re-opening it. While playing, the current requiresment is
about 150 microamps and this could be supplied by the
battery for about two months continuously. The battery
should, thereforeg, have a very long life and will need to be
replaced only very infrequently. While the lid is open and
the tune has played out, the current requirement is slightly
more - 7 migroamps approximately.

To produce the sound, either a loudspeaker or a Piezo
transducer could be used. In this circuit, a Piezo
transducer was chosen on account of its small size, low
cost and extremely modest current reguirement. Also, the
output from the sound generator can operate it direct - a
loudspeaker would require a transistor driver to amplify the
signal. This would lead 1o a much greater power
consumption. A Piezo sounder does not reproduce music
with any serious degree of fidelity. However, it is
satisfactory for the purposs.

Circuit description

The circuit diagram for the Electronic Musical Box is shown
in Fig. 1. Thanks to most of the circuitry being fabricated
on the sound generator chip, IC1, this is very
straightforward.

Begin by considering the action of raed switch, SW1. All
common inexpensive swiiches of this type have normally-
open contacts - that is, when the magnet is held near such
as when the lid is closed, the contacts touch. This is the
reverse of the actlion reguired. The contacts must provide a
“make” effect when the lid is open so that current is
directed to the circuit. It is therefore necessary to inverlits
operation. This is the purpose of transistor Q1 and
resistors, R1 and R2. When the lid is closed, the resd
switch contacis “make” and connect Q1 base direct to
supply negative (ground). This turns the transistor off since
no current will flow in the base/emitter circuit. This being

so, no current flows in the collector circuit and IC1 receives
no supply.

When the lid is opened, resistor R1 allows current to flow
from battery B1 inte the base of Q1 and the transistor
turns on. Sufficient collector current aow flows to operate
the i.c. Under standby conditions, current flows
continuously through R1 and SW1 contacts. Howaver, by
keeping the value of R1 high, this current is kept extremely
low. A high-gain Darlington transistor is usad to amplify this
small base current sufficiently to operate the i.c. Under
such low current conditions, Q1 will develop about 0.5V
between cellector and emitter while on. This voitage will be
unavailable to IC1 so the sffective power supply to the chip
is approximately 2.5V, which is perfectly adequate for the
job. &

The sound generator, IC1, has the tune - in this case, The
Wedding Mareh - written into read-only memory (ROM)
having a capacity of 64 notes. This i.c. is dedicated to the
tune it is programmed to produce and cannot be changed
by the user. At the time of writing, certain alternative tunes
in this series of i.c's were unavailable - apparently for
copyright reasons. Anyone wishing to play a different
meiody should therefore make a definiie check an its
availability before building the circuit.

The i.c. appears like a transistor having thres leads - two
for the power supply and one for the output. When a
supply is established betwssn pin 2 (positive) and pin 3
(negative) via Q1 collector/emitter, the memory is read from
the beginning and the output, pin 1, produces an electrical
signal corresponding to the tune programmed in it. This
drives the Piezo sounder, BUZ1, directly.

Construction
Construction is based on a single-sided printed circuit
board (PCB) and the topside cemponsnt layout is shown
in Fig. 2. If space is at a premium, it would be possible to
reduce the size of the PCB by removing the right-hand half
on which the sounder, BUZ1, would be mounted. The
sounder could then be attached to some other free
surface. Noie that Piezo devices need to be glued securely
to a surface which will act as a sounding board and
increase the volume. =

Drill the two
mounting holes in the
PCB; two small cnes
for the battery
securing bracket and
another in the centre
of the battery
position. Make a bare
wire [oop. z litlle
smaller than the
diameter of the
battery - see Fig. 3.
Single-strand
connecting wire with
its insulation stripped
off would be ideal.
Solder the inner end
of this to the
appropriate pad
using the hole just
made for it. The
battery will rest on
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ends using the fingers. Do not
simply bend ihe leads without
support. Maks small adjusimsanis o
the lead spacing as necessary and
solder them in position so that the
reed switch body stands about
8mm above the circuit panel. It will
then be slightly higher than the
batiery and other componanis when
these are in position.

Complete construction of the PCB
by soldering the resistors, 1.c. and
Darlington transistor in place, taking
care over the orientation of the
latter two components - the “ffat” in
each case faces B1 position (see
Fig. 5). None of these items must
stand higher than the reed switch.
Since IC1 and Q1 leads will need fo
be cut vefy short, they should be
soldered in position using minimum
heatl from the soldering iron to
prevent damage.

the loop and form the negative connection. Use a trace of
quick-setting epoxy resin adhesive around the bottom of
the wire 1o secure it to the PCB. Make certain that no
adhasive covars the part where the battery will make
contact - this would insulate it and the circuit would fail to
work.

Make ihe small sispped brackst used 1o zecurs the
batiery and 1o form the topside (positive) connection (see
Fig. 4). A piece of thin shest copper was used in the
proioiype. However, tinplate from an old can could be used
because it is springy enough to hold the batiery securely. If
using this material, it must be careiully cleaned and all
iraces of paint removed. Place the battery in position with
ihe posilive side up (the polarity is marked on it)
temporarily and tighien the bracket down on it. Check that
the cell is secure and make any small adjustments as
necessary. Make ceriain that there is no short-circuit
formed beiween the bracket securing nuts and the track on
the underside which leads to the sounder positive output.
Remove the batiery again before procesding.

Shorien the sounder wires ic a length of approximately
25mm. Apply a thin layer of quick-setiing epoxy-resin
adnasive 1o the brass side of the sounder and glue it into
the free area on the underside of the PCB. Wait for the
adhesive to harden, then solder the wires to the rectangular
pads also on the underside.

Cracking under siress

It is necessary to bend the end leads of the reed switch at
right angles and at a distance of about 5mm from the body.
The spacing between the wires should be 30mm so that
they will fit the PCB layoul. However, before making the
bends, check the orientation of the reeds inside-the
switch. For maximum sensitivity they should end up with
their flat face upwards - that is, parallel to the PCB. li is
essantial io manipulate the end leads with great care - the
body af the switeh is made of glass and it will crack with a
small amount of stress. To avoid this, grip each lead in turn
close to the body using fine-nose pliers and bend the free

Testing
The circuit should be tested before it is built into the box.
1o do this, slacken the bracket and insert the batiery
obsesving the polarity. Tighten it carefully. Make certain the
wire loop on the underside does not dislodge and causea
shert-circuit with the positive section of the call. When
proper contact is made, the tune should play through once,

although it may be erratic until then. The sound will be very

quiet under these conditions but it will become louder
when the circuit panel is mounted inside the box. Bring the
magnet's long face towards the reed switch. The tune
should stop if it is already playing. When the magnet is
removed again, it should re-play from the beginning.
Hepea! the gperation a few times to check that the reed
switch and everything elss is working reliably.

Choosing the box

When selecting a box for the project, choose one having a
length of 65mm and a breadth of 35mm minimum to
accommaedate the PCB. There must also be sufficient
depth for it - i.e. 15mm minimum. In practice, the depih of
the box needs to be greater than ihis so thal obiects may
be placed inside

above the falss
bottom. The box
used in the
prototype was
large enough (115
mm x 65 mm
internal) 1o be
partitioned with a Swi
false bottom only
in the left-hand
seciion (ses
photograph). The
shallow part will
then be

convenient for Fig.2. PCBt
housing small gﬁ;"ﬂ%‘;"e“

items such as ear-
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Fig.1. Music box circuit

rings. Nete that the magnet on the lid, when in position,
must end up ne further than 25 mim from the reed switch
or operation may not be reliable.

Itis very important for the circuit panel ta make good
machanical contact with at least one side of the box. This
provides acoustic coupling and makes the sound louder. If
necessary, apply a little quick-setting adhesive around the
mating surfaces. Attach the circuit panel to the base of the
box using small fixings and spacers to keep the sounder
clear of it. Note that the reed switch must take up a
position at the adge so that it will lie directly below the
magnet position on the lid. Check that the magnet will
operate the read switch reliably when it is held at the
correct distance and make adjustments as necessary. The
loudness depends on many factors - even the tighiness of
the fixing bolts - so it is worth doing some experiments o
achieve the best effect.

COPFER WIRE LOOP

Fig.3. Music box negative battery connections

Cut a piece of very thin plywood or thick cardboard and
make the false bettom and any side partition as necessary.
This should be a tight push fit so that it is reasonably easy
to remove for eventual battery replacement. Later tests will
reveal whether it nesds a small slot to allow the sound to
emerge. Make sure it cannot collapse and damage the
reed switch - glue thin pieces of woaod to the sides of the
box to act as supports if necessary. Attach self-adhesive
plastic feet so that the protruding bolt heads will not
damage polished furniturs.”’

Any old iron
Taking note of the position of the reed switch on the PCB,
attach the magnet on the inside edge of the lid using
quick-setting epoxy resin adhesive. Note that, for maximum
sensitivity, the whole length of the magnet should approach
the reed switch not its end. Check that it takes up a
position directly above the reed switch when the lid isin
place. Paint or decorate it if necessary so that it does not
look cbitrusive. The inside of thie prototype box was
finished in black gloss, so this was easy.

Although the field produced by the magnet will pass
through most objects adequately, it will be greatly reduced

by magnetic materials. There should

be no problems with small items of

jewellery. However, objects made of

iron and siesl should not be placed a2 e nie

inside the box or the reed swiich

may not operate. Traditional Fig.5. View of

(clockwork) watches should also be imk?nd a(ﬂi i
e . z al

avoided due to possible damage sids

from the magnetic field.

15mm |

's

0:25 watt 5% carbon film.

"1 2M2
10M

1G4 UMGETOS Melody Generator (Wedding
March)
Q1 MPSA14 NPN silicon Darlington transistor

B1 3V fithium cell. 20 mm diameter capacity
220mAh

BUZ1 Piezo transducer 27 mm diameter 4.2 kHz
resonant frequency

Swi Reed switch. Glass length 20.3mm diameter
3.2mm

Miniature magnet 25 x 5 x5 mm

Box for project - see text.

PCB; small nuts and bolts, tinplate, thin plywood.

All the componenis for the Musical Boxmay be
obtained gomiMaplin. Nots that the i.c. specified
plays The Waddi
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«Review

We take a look at a selection of half a dozen recently published books
which will be of interest fo anyone involved in electronics

Introduction

to Control
Systems

by Dr D K
Anand and Dr
R B Zmood

This is a classic

- textbook on control
operation which will

~ appeal to both

Tlurd Eduwn

akeadypravedavaypopmarbod{
andhasbemmtmlyreimtlmtommemwwﬂespread
. use of computer alded design software.
Asweﬁmmodemommutaﬁuwltechmmmthebwk
‘employs all the classical grap cal and analytical methods, the
au&msmﬂewmﬂydeamngmmmmdstawa
veryhmmwwﬂﬂrdem anding control
__mbmkisvetyheavymﬂmybtnasso

cunta!rénﬁr&mla‘asﬁng examples -of control systems drawn i

mxbuéorthereaﬂeﬂurmmthecalmﬂmsammple!e
mystery. But ifmumtagoudsoﬁdgmundhghmnm
n, then this is the book for you.

Publishet hy Buiterworth Heinemann
tSBN 07506 2298 9
Price £25.

it

Birth of the Box - The Story of Television
by lan Sinclair

We all waich TV, some of
us oceasionally, sorme of
us obsessively. We take it
for granted and yet, just
50 years ago, few people
would have heard of
television let alone be the
possessor of a TV set.

This book tells the
story of the
development of
television, of all the
various compenents
which had to be in
place before the first
set could be built, of the friumphs and disasiers
that faced the early inveniors and pioneers.

There can be few readers who will not find this book
fascinating. it will appeal to sveryons who has ever waiched
TV and wondered how it worked and who invenied it. The
author ieads one through all the various developmenis with
ciarity and enthusiasm,

This book is a must for the bookshelf of everyone who is
interested in the development of 20ih century technology.
My only criticisms are that current davelopments in television
technology are looked at very sketchily. | could find, for-
example, no mention of digital TV; also, rrwouldhavamn
nice if the book had more photographs and was printed on
bstter paper. But thess ara-minor quibbles, | enjoyad this
book greatly and would happily recommend it to anyone.

Published by Sigma Press
ISBN 1 85058 5156 4
Price £9.95

— Practical Fibre-Optic
Projects
By R.A.Penfold

The author of this book nseds no
introduction, since he is a regular
contributor to ET1. In this little book

he offers readers a collection of

tried and tested circuits for
projecis that utiliss fibre-optic
cables. Such cables provide the
exparimentar withh an innovativa
and interesting alternative o

conventional wire cablss.

The circuits ineluded in this book are all simple and cheap
to build. In addition, there is a short section on the theory of
how fibre-optic cables work, details of where to get cables

ang associated componanis, plus how to prepars and
connect cables:

If you are thinking of using fibre-oplic cables in a project,
then you could well find that an investment of £4.95 in this
book may well save you a lot of time and efiori.

Published by Bernard Babani Ltd
ISBN 0 85934 374 X
Price £4.95
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Electronic Projecis
for the Garden
By R. Bebbington

pH measurernent, and installation of garden pump systems.

All the projects in this bock are both easy and cheap to build,
and the author has deliberately used simple breadboard
construction techniques to encowrage gardenars with no
This is an inferesting little book electronics exparience to have a go at building some of the
since it combines two popular circuits.
hobbies, electronics and This little book is packed with a lot of interesting ideas and

gardening. The author gives us will make a good addition to the bookshelves of electronics
a wide selection of gardening enthusiasts and gardeners alke.
related electronics projecis,

such as rain and frost Published by Bemard Babani Ltd
da:edom automatic wateri ISBN 0 85934 367 7
' g Price £4.95

@am Audio and Hi-Fi Equipment
~ By Nick Beer

ﬂ\i&bﬂﬂkfsa'gqldmheofusehﬂ mfcxrnalion for myqnev.ho

Digital Techniques for Amateurs
By Risto Rannala

Wédtvﬁlﬁ@ailtypaofmod&mequfpment tromtm
'conmmradbandampliﬁar to CDs, digital audio tape
c&m;orﬁdbySmdghdSoundande—Loglcsystem

This is an introduction to digital electronics which the author
has aimed at the sducated amateur with some knowledge

of the fundamentals of digital electronics, Boolean logic and
basic circuit theory. '

Tha book is well illustrated with over 200 diagrams and
consimction drawmgs Trils wealth of diagrams as well as explores;topics such as the use of logic gates and
Text makas  this book a very valuable benchside companion microprocessors. Besides the amateur, it should also be of
and makee it easier to locate common electrical and interest to studenis of physics and mathematics for whom
cal faults. electronics weuld not be a core subject. ’

By and largs, this is an interesting and useful book, but
at times the text and diagrams are rather confusing - the
result, | suspect, of being translated from the original
Finnish. However, besides a fot of useiul information, it is

packed with practical applications which makes this book
doubly useful.

infmn‘naﬁve nwcandwaﬂwm the purchase price.

Publstm by _E!utiamnﬂh Heinemann

Published by Janus Publishing Cempany
ISBN 1 85756 142 2
Price £12.99
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15t equipin=

chers!
EXTRA Discount Voucrs

componenis

COMPETITION:!
wWina
Hameg

J0MHE
Oscillo-

"‘--dnst.ructms catalﬂH“e

(i

The new winter ’95/96 edition has 280
pages packed with over 4000 products.

P New editions to our computer section
further extending our range of PC components and
accessories at unbeatable prices

P Free competition with a chance of winning a
Hameg 30MHz oscilloscope

P 100’s of new products including;
Books, Component Packs, Connectors,
Switches, Test Equipment and Tools.

> New range of oscilloscopes from Hameg and extended
range of mobile phone batteries and accessories

P Latest PIC Microcontroller IC’s and programmer

P New 70cms mobile transceiver for the novice radio
amateur enthusiast

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

> Available at most newsagents or direct from Cirkit
» Out 26th October 1995
» Send for your copy today!

N

Cirkit Dlstﬂbutlo L

Park Lane . Broxbourne - Hertfordshire - EN10 7NQ
Telephone: 01992 448899 - Fax: 01992 471314

CATALOGUE

- [EEEEEE

A Practical Introduction to
Electronic Circuits

Third Edition

MARTIN HARTLEY JONES

This third edition of 2 highly
successful texthook presents a full
account of electronics, The

author provides a practical
explanation of electronics which
can be understood by any reader
who has some knowledge of
electric circuis. The third

edidon of this highly successful
book is an ideal first text for
degree and vocational course
students in electronics. v

£50.00 net HB 0521472865 544 pp.
£17.95net PB 0521478790

1995

Cambridge books are available from good bookshops, alternatively
phone UK + 44 (0)1223 325970 w order direct using
your aredit card, or fax UK + 44 (0)1223 315052,
For further information, please email Giuliz Willtams on
science@oup.cam.ac.uk or browse our Worldwide Web server
heep:/iwww.cup.cam.ac.uk

CAMBRIDGE

UNIVERSITY PRESS

Everybody's talking about the PIC these days —the hottest microconmoller
of the hobbyist markel It's cheap, robust, easy to interface to the outside
world. and a breeze to program. Now's vour chance to build a kit featuring
one of these chips. MadLab® at the Edinburgh International Science
Festival has developed an exciting range of PIC Kits which allow you to
explore the capabilities of this powerful device.

All MadLab Kits include a professional peb and full instructions.

MAD MUSIC MACGHINE £12.00 - our simplest kit and an excellent
introduction to the PIC. Pre-programmied with 4 tunes (state Scoltish, Soaps
or Kids mixes). You can also play your own tunes over 4 oclaves,
LOTTOMANIA £13.00 -could win you a foriune in the National Lonery.
And much more. Also simulates the rolling of dice, 1 1 or 2-player reactian
game, and a tracker game which tests how quick thinking vou are.

RAZZLE DAZZLER £13.50 - a stylish piece of electronic jewsitery.

A ring of superbright LEDs around s eirculas pch displays anever<hanging
patiemn of light. Wear it as a badge or pendant and get noticed.
SPYCATGHER £14.00 - 1 sophisticated security alarm with multiple
sensors, silent mode and security code. The infra-red sensor triggers the
piezo alarm when a light beam is interrupted. Also includes 1 magnetic
switch which can be attached 1o a door or window. In fact most of the
features of a professional burglar alarm for a fraction of the cost!
SPAGEFLAG £15.00 - our most advanced kit. When the SpaceFlag is
waved in fromt of your eves a scrolling message magically appears in space.
Any message (up o 24 characters) can ensily be programmad using the on-
board pushbuttons. As featured in New Scientist.

All kits require 1 PP3 banery (£1) except the Razzle Dazzler which necds a
minsature 2V bantery (73p). All prices are inclusive. PEPis £1.50 (UK).
Please make cheques and POY's payable to MadLab Lid. Send your order to:
MadLab (Dept. ETI), 149 Rose Street, Edinburgh EH2 41LS
Nocallers please: Allow 218 days for delivery. Plesse send a SAE for further

demils on MadLab Xits. including our range of educational electronic kits.

E&DE

ELECTRONICE TODAY INTERNATIONAL

46



Is your PCB design package not
qmte as "professional” as you
‘ _.:;;-ought" Substantial trade-in
iscounts still available.

o

PEBPEIMOLNOR SHIBWEPEN (I

E-mail Sales@tsren demon co. uk
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ast month we locked at the design and
construction of varsions of PIC Controller BASIC
which operate on the 16C5x series of processors.
The processors in question are the 16C57 and
16C58, which have the advantage of 70 bytes of
RAM each and 2K of EPROM. This means that versions of PIC
Controller BASIC for these processors allow extensions to the
BASIC language which are describad in this article.
The 16C57 is provided in a 28-pin package which supports
thres /0 ports and so, for the BASIC application (which uses 4
bits of port A), there are 16 IO pins and one input for the real

The developer of this unique project, Robin
Abboit, continues his look at some other
versions of the ETI PIC based controller module,
which offer the user a range of additional
options making them ideal for specific
applications

time counter. The 16C58 is provided in an 18-pin package and
uses the same circuit and board layout as that shown in last
month's ariicle for the 16CB4 device.

The 16C57 and 16C58 processors are a better processor
than the 16C84 for the BASIC project in every respect with the
exception of interrupt support and upgrading. Although it is
possible to upgrade the 18C84 device to the latest version of
PIC Controller BASIC, it is only possible to do this with the ‘57
and 58 versions by using the more expansive erasable
devices. However, One Time Programmahle (OTP) versions of
the ‘57 and ‘58 are available at very reasonable cost.

(For readers who may have missed last month's issue,
Figure 1 shows the circuit diagram for the 16C57 version of
PIC Coniraller BASIC; the PCB compaenent overlay is shown in
Figure 2. The 16C58 version useas the circuit shown in the
October issue of ET1, but the component references are
identical to those shown in Figure 1. The PCB overlay is shown
in Figure 3 and we are also repeating the parts list at the'end
of this article)

We now continue our loek at the additional commands
which are made possible in these version of the system.

Device driving commands

Mest of the commands in the following sections allow the user
to define any pin on the VO poris of the PIC to be used for
peripheral device connections. These pins are defined using
the port definition form. This is the form used for the serout,
seroutstring and serin commands which were shown in the
November issue of ETI. Consider the width command. The
width command looks at the current state of an input pin,
looks for a pulse of the opposite state and measures its width.
Thus, if the pin is high, then the width command waits until the
pin becomes low, then measures the time before it goes high
again. The width command needs cna parameter which is the
pin on which a pulse is to be measured. The pin is defined as
the address of the pori+16*bit number. Thus, bit numbar 4 on
port A is defined as ADDPORTA+16"4. The following example
program shows how to measure the width of a pulse on port
B. bit 5, the resuit can be read in the debugging window.

ELECTHONICS TODAY INTERNATIONAL




Fig.1. Circuit diagram

Fig.3. Overlay for 16C58 version
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irmx() receives a bit from a receiver connected to a port pin.
In this case, poridafin is the part definition form for the pin to
which the receiver is connected. wait is 0'if the program is to
wait for an input and then when one is detected to read the
value and return it as an 8 bitinteger. If wait is not 0, then the
program will wait for the defined value in units which are
approximataly 10uS and then if no inputis recaived will return -
1. Howevey, if an input is received during this time then the
received value will ba returned. This prevents the program
locking up waiting for an input.

Figure 5 shows the external circtiitry required to support
infra-red transmission and reception for a simple application.
The transniitier is straightforward and is the circuit used in the
light gun project. If only one emitter is required, then B1 can be
replaced with a 30R valus. The 1000uF eapacitor sharpens up
the edges of the waveiorm. The push button in the transmitter
is used in the sample application 1o send a message.

The irtx()/irmx{) protecolis quite reliable but, like all infra-red
protocols; is liable to errors with a poor signal if the source is
not pointed directly at the receiver. To overcome this, all
transmissions ‘should be sent with an error check. For a simple
8 bit transmission, such as might be used for a remote control,
then a byte can be sent followed by the inverse of the byte.
The following program section shows a subroutine to send a
data byte using this protocol to port B bit ©.

tvpesub sendir(x)

byte is received followed by the inverse byte: The recelver is
connected to Port B, bit 1.

typefunc receivair()
¢ program here >

func receiveir|()

dim x.8,flagi8

tlzag=0

while{flag=0}
x=3rrx (ADDPORTE+16%1,0)
flag=(x=—ivrx(ADDFORTE+1641, 3500))

wend

raturn 1

eno

Having received a byte, the variable fiag is set 1o Q if the
second byie is the inverse aof the first and the while/wend loop
will terminate. In case the second flag is never received, the
second imx function will wait for about 35mS and, if it is not
received, then it returns -1 and the loop continues to look for
another initial byte. v

Figure 8 shows the code for an infra-red receiver and
transmitten routine which will send an 8 byte array (called
txdata) with a checksum. The recelver routine waits for the
correct reception of an 8 byte array bafore it returns. The array
is sent with a simple checksum, which is the 8 bit sum of all
the numbers transmitied. The receiver sends the array which is
received to the senal port, and illuminates the LED for 1
second before looking for 2 another message.

Last month we looked at driving 2 digit LED integrated
displays. Unfortunately these do not seem to be generally
avaitable, and so in this ariicle we'll consider another form of
LED driving, which is also very useful for driving any type of
output device, such as relays. The M5450 is a 40-pin IC
which accepts data in the same serial format as the integrated
LED displays (in fact, it is almost certainly the device used in
the displays). It has 34 outputs, each of which can be set or
resat on a 2-pin serial interface. The device operates with a
start bit, the data bits and then a stop bit and it is only on the
stop bit that the serially shifted data is fransierred to the
outputs. Thus, for LED displays, there is no interierence as
new data is sent. The outputs are non-multiplexed and the
LED current can be sat for all outputs with a single external
variable resistor.

Several of the M5450 devices can be driven with the same
data line, each device needing its own clock. Thus, two 4-digit
displays can be driven from thres output pins on the BASIC
modutle.

; program here TRANSMIT DATA

le 900uS !

sub sendir(x)
irex (%X, ZADDPORTEB+16=0)
wait (5)

irix{-x,ADDPORTB+16%0)

IST#HTTlSTAHTEl Biio | BIT 1 I BIT2 | BIT3 I BiT4 | BiTS | BiTs | BIT 7 I BiTs |STOP g

enad

The wait(5) function waits for
5mS and allows tha receiver to
run its program between the first
and second bytes. The next
function is an infra-red receiver
which only rsturns a value when a

ALL BiTS TRANSMIT AS A BURST OF 3gkHz FOR ONE, CA LOW FOR A ZERO
START1ISA1BIT

STARTZISAOBIT

STOPBITISA OBIT

BURST OF 36kiHz

{80 CYCLES PER BIT) Fig.4. IR protocol
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The device is so useiul that
extended BASIC supports it directly
with & command called LEDS. This
command is provided to send 32 bits
to an M5450 connected to any of the
port pins. The command shifts data to
the 5450 in less than 400uS (with a
4MHz clock) and is thus considerably
faster than using BASIC to interface to
it. =

The circuit diagram of a 4 digit LED
display is shown in figure 7. The circuit
is extremsly simple, the brightness of
the LEDs is set using the variable
resistor. To drive any other type of
output device then the LED displays
can be replaced by PNP transistors
with 1K base resistors driven from the
output pins. An example is also shown
on the figure. A circuit board has beaan
designed for a 4 digit 0.3" LED display.
The overlay is shown in figure 8
Construction is very straightforward;
there is a number of wire links, some of
which must be fitted under the IC
socket. A similar circuit board could be
designed for bigger displays. Digit 1 is
driven by the first 8 biis seni io the

GENERAL PURPOSE
SWITCHED CUTPUT

TN,

~

&

OP FOAT 8IT > o

rd

auTPuT
1k |
\

display, digit 2 by the second 8 bits sic.
The LEDS command takes four
parametars -

lower is the 18 bif number which is
sent to output bits 1 to 16 and upper is
the 16 bit number which is sent io
output bits 17 to 32. Digit 1 is the
leftmost digit driven by lower and digit 4
is the rightmost digit driven by upper.
Clock and data are the clock and data
bits in port definition format. A simple
example program which sends the
patterns in 8 bit variables 11 to 14, o
ciigits 1 to 4 respectively is shown here.
The clock is connected to port C, bit 0,
and the data line to port C, bit 1 :

clock=c0,data=cl

211as

vecy . - le Yoo m:-4)‘f SEGMENTA | '\‘
| | = oezft S SEGWENTE
1005 oesf® s srguENTO :
I ERIGHTNESS 15 | s
i CRi=—— 5 SEGMENTD | COMMON ANODE
B oo seauenTe | OF
-
CURRENT i : | GENERAL PURPOSE
&2 i1 sl 5 SEGMENTE | OUTRUT
100n |z |
oPTPE A SEGMENTG
oeeft —  swnorussn |
) L s
&i 08z -
= 10 : | SIGTT 2 (6 QUTPLTS)
= prams cergld . ¥
4 01 1) O |
Vs> _L iz P | 5
oFiglE— =3 | DIGIT 3 (8 OUTPLTS)
DATAD 2] para : @
38 3 |
% 3] P8 polai
CLOCK S cLOCK sl =
=
e = |
el DIGIT 4 (8 QUTPUTS)
: |
NOTE: L | = :
1L Mses 3 | Fig.7. 4-digit serial
LED display
a1
At
sor 47R ;
Vec 2 oe
ct i)
I 100w 1508
] e 3 Port B2
' -
-—I‘—( PortB3
— LED
PORT B1
NOTE -
IC1  IS1US0 ‘RECEIVER
GNDY—— Di. D2 RLED MODULE 2
Q1,02 BC348 '
LEDT  GREZENLED
PORT Ba
R3
10k
Fig.5. IR
TRANSMITTER transmitier/receiver
MODULE 1

circuit

isc(0)
artc=0
clocks {3/ ,clock)
dim

11.8,12.8,13_8,14.8

; code here

efds{1l2<>B84+11,.14<-8¢13, clock,data)

<> is a new operator which shifis the argument before the
<> symbol left by the number of places shown after the <
symbol. The clocks() command is an extended BASIC
command which sends the a number of clocks to the
specified port pin. In this case we send 37 clocks with the
data line set to 0; this initialises the M5450 and is esseniial at

the beginning of a program to avoid the device being out of
sync with the BASIC module.
The development anvironment for extended BASIC
includes a library of routines to handle 4 digit LED displays,
including number printing, and simple text messages.

LCD modules
Extendad BASIT includes routines to handle LCD modules
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based on the Hitachi LCD driver chip set. A number of library
routines are also provided to avoid users having 1o learn the
complex commands needed to initialise and drive these
devices. The LCD module must be connecied to port B. We'll
have a logk at the LCD module routines in naxt month’s
article;




Other commands in extended BASIC
Other commands in extended BASIC are shown in the
development environment, both in the documeantation and in
the help files.

Device sourcing
The component lists far all the cireuits shown in this month's
article are shown in the accompanying box.

The author is prepared to program 16C57 and 18Ca8
devices for £15.00, or can provide a pregrammed 16C57
(4MHz) for £21.00, or a programmed 16C358 (4MHz) for
£24.00. Piease state 24L.C16 or 24L.C65 EEPRCM and
processor spesad requirad (4, 10 or 20MHz). Please note that
the 10MHz version requires the /10P version of the devices,
and the 20MHz version requires the /JW version. The latest
version of PICBASDE will also be raquired for these devices
which handles extended BASIC and the paged memory
formai needed for the 5X series. Please send payment, an
SAE, a blank FORMATTED disk (if the |atest version of
PICBASDE is required) and 2 blank device (if reguirad) to
Robin Abbgtt, 37 Plantation Drive Christchurch, Dorset. BH23
536G.

The author can be contacted by e-mail on CIS at
100023,535, or via the internst at
100023,535@compuserve.com.

There is a support interest group for ETI PIC Controller
BASIC on a bulletin board ¢alled the astranomears den which
is on 01942-831925.

The IR recsiver davice (ISTUB0) is available from Electromail
on 01536-204555. Blectromall supply RS components, but
are happy 1o se&ll to individuals and also stock the 16C57.
Farnell on 0113-263-6311 supply the 16C58 and 5450 and
an IR receiver, the PIC120438. Maplin stock the 5450, the ;
18C57, the EEPROM devicss and also the 0.3" LED displays -
used on the display board. ‘

;i eallow receiver to go

checxsu

m

; CS 1S i

Next month
Naxt month we'll take a lock at the 168C84 version of PIC
BASIC, which offers futher exiensions o the language.

ransmit each item

; Wait SmS for
Receiver Code

;i and transmit

PIC 16C57 version of PIC Controller

B3 10K :
‘R4, R5 1M
a?gf .ﬁﬂk ] .

sub rxarrav{nitem)
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Semiconductors

-_U i1c1 PIC16C57/58/XT/p Semiconductors
=l [C2  24LC16 etc (see text) D1,D2 IR LED
m Ic3 7805 or 78L05 TR1, TR2 BC548
TR201 BC548 :
=1 TR1, TR2 BC557 Miscellanesus :
(/W D201 1N4148 SW1  Push to make
| s Miscellaneous
— 4.000MHz crystal or ceramic resonator IR Receiver
m PCB R S
=l PL101  9-pin D socket Resistors
PL3  20-pin IDC connector Rt 47R
LK1 0.1" link with jumper R2 150R
IC sockets 8-pin, 28-pin Li ol
Veropins2 Capacitors -
Heatsink IC3, optional Ci 100uF, 10V, Eectrolytic

Semiconduciors 3
LED1 Green LED
Ic1 1S1UB0

IR transmitter

Resistors
R1 12R Serial LED display
R2 4K7
R3 10K Resistors
VA1 100K, Horizontal preset
Capacitors
Capacitors
R1 12R C1, G2 100nF, Ceramic
R2 4K7
R3 10K Semiconductors :
IC1  M5450
Capacitors DISPLAY 1-4  0.3" 7-segment display

Cc1 100uF, 10V, Electrolytic

SIC S L WE HAVE THE WIDEST CHOICE OF USED
BASI tﬂmp -Stamp sized Computer runs BASIC OSCILLOSCOPES IN THE COUNTRY
[l

TEKTRONIX 7000 SERES OSCHLOSCOPES

Stamp by PARALLAX measures ifing progrommes for the Stomp i sosy. A
only 40x60mm yel is o trve microcom- pin coble connechs the Stamp to your PC
pter that BASIC progrommes wrinen  printer port. One piece of saftware iz used o
Its size, eose of use ond  enter debug and download yeur programme
fegturas moke it an id=n! Feotures inclede B /O linzs, nonvalatile
2 vcational gnd indusirial  memory, serial comms, pulse meosurament
tictia o3 well as for the serious  ond FWM; oll ochieved with o minfmum of
external componants

§

5 ARETA
WS TECH TON 1 S S e B 5000 wif

HIIBRERNRRTES

The BASIC Stomp Development Kit ot £99 includss: | BASIC Siomp. insirection manuad, PC
coble, software ond exensive opplicotion notes. Further Slomps ore awitob’s om £29

E.
t
i

-wires that contract when heated!

Foscinafing, highly peocewused Shape Memory
Alloy wiras tho! aciually contract when

=B NEW EQUIPMENT

:‘i?;:r’ Tl o Sl [ BRUEL & KJOER EQUIPMENT AVAILABLE || "85 S0Uosooss i Tom o it
Low cost linear actuators at last] PLEASE ENGUIRE

Their lightweight mokes them axcsllent for SPECTRUM ANALYSERS

use in models, robots and many other types

of project. low volloge and power allows ’ s
simple coritral by computar oc elacironics [eg Lo
The BASIC Stamp]. L
Detoiled Dato and Project Book {128 poges! T308
plus Muscle Wire kit suitable for 13 projects o=
including BORIS the walking, sixlegged 300
robot; anly £44 95, ]
All prices excl VAT ond £3 postoge per order. For funther datodly of the Stamp, Muscle Wirss Usad Eruipment - G 4
ond cther products placse coll for our NEW colour comlogue. This 53 VEAY SMALL SAVFLE OF STOCK. Sa -
criryg CARRIAGE o unis D18 VAT B2 s

STEWART OF READING

E 110 WYKEHAM ROAD, READING, BERKS RG6 1PL :
Tel: 01734 268041 Fax: 01734 351696 com —re m v smpmwonmm i s Tries
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s of the end of September 1955 there are about 50
teams across the world who are working on robots
for this competition. Quite a few of them are from
universities and other academic sstablishments and
bacauss the initial compstition dale did not allow
sm‘}c!enx imea te completa the project within an academic year we
have besn inundated with requests to move the compstition to a
little later in the year. We ars thersfore changing the competition
ventie and date to the All Model Show at Sandown on May 101h-
12ih.

Just to remind readers: the compstition is 1o find a waking

intense fights will bz in operation for some of the tims. Thare could
also be a vary high level of ambient sound, magnetic fislds and BF
interference.

There will be a setup and test space provided for cempetitors.
This will be isolated from speciators and have sufficient tables and
chairs plus. mains power points. Priordo competition times
compelitors will 2lso have limited access to the course for
practice; however, the course will be changed for the compstition;
Practice time will depend upon, number of competitrs and event

Wmnrnomg each g of the robolmusiba[rﬂeddearoime

robot which can, in the shortest time, traVE'me a coufse that r at some stage whilst walking on level' ground (no using
r)bo! — —*..rh

nclude slopes, stairs and numerous different obstactes. The
©will ‘start from oné'corngr of the burse area and will | expected
1o ratrieve an Bmipty ntandard eLlurm am drinks ¢anfocated at
|the opposite dlagonal comer or of thejcourse area and|bring it back |
to the starfing positon.  {_— | L
The robot must/oe Gomp!eiely &ut
“or communication of any Sort With any xterial computer or—
individual. Itimust thersiore contain its own processor and its own
power source, Howsver, the size limits mean that it will probably
be impossible to incorporate complex envirenment sensing and
analysis on board the robot. In view of this, we are giving the
following details about the environment and how the competition
nules should be interpreted. Thase deiails will also help
competitors 1o construct their own test emvironments.

The first thing 1o noie is that the course will be sguare and
measura 6m on 2ach side. The sides of the course will consist of
a vertical wall of plain unpainted chipboard 30cms high, the base
of the coursawill be unpainted chiptsoard or plyweod. The
chipboard walls and base will-be fastened togather with steal -
SCrews 1o battens on the ouiside. All spectators will be required to
stand at least 2m further back from the course edge.

The robot will be expscted to wak over obstacles less than
5cms high and locate and go areund any that are higher. Steps
will have a rise height of 5cms and a tread depth of 10cms and
no ramp will be greater than 20 degress. All ohjscis are
immovabie and traversable objects are either steps or ramps, or
perhaps a combination of both. Non-iraversable objests will-
consist of vertical surfaces higher than 5cm or drop-offs desper
than Scms. All surfaces, with the exception of ramps are pardlie!
to either the walls or the floor; there ara no curved surfaces. All
objecis will be built from basic objects 50cms square and
constructed:from chipbeard/plywood panels glued fogethen

In the course layout, robois will not be required to fum whilst
fraversing any particular step or ramp. Traversable objects may,
howaver, be combined in sequence and thus necessitate tuming.
In such cases, an area no smaller than 1m sguare will b provided
for tumning. Ne cbject, sither fraversable or non-traversabls, will
have a cumulative height that excesds 50cms. Also, at no point
on ihe course will the rebot necessarily have a lingof sight to
either the target or the home base areas

ﬁslmﬂdbenmedmatweafe\.xpesmg that TV cameras with

eels on the end of sach leg!) and at no time can all the legs be
fiited off the fioor for mbre than two seconds (hopping is allowed
but no ﬂwng} Each rokot must be provided with a fifting handle
and an on!cff switch that can be easily operated by an official
located outside the course perimeter but armed with a long stick.

Is With nD Ocﬂnﬂf*llon W&B purpo% of this is to be able to relrieve a robot which has

e siick or is suffefing from a bout of madness!

The dimensions of the robot must be such that, at maximum
leg extension, it will fit within a 50cm cube; it will be tested by
being placed in a 50cm cubic box (the only exception to this ule
are thin whiskers/ieglers that can be bent to fit in the box. It can
have between one and ten legs/and at no time while traversing
the course must the main body of the robot touch the ground
although it can do so belore starting the course and after
completing the course.

The targst will be placed in the outside corner of 2
50cmx50cm plinth in a comer of the course diagonally opposite’
the hiome basecomer. The plinth will be Scms high. The target is
astandard 506mi aluminium drinks can; to make picking it up
easier it will have a stee! insert that will allow it to be picked up
using & magnetic grab.

The stariing/ending point will be a marked 50cms x 50cms
area on the course base in one comer of the course and
bounded on two sides by the course walls. When retuming with
the can, the robot will be deemed to have completed the course
when any portion of the robot is within the base area.

—ilo-aid navigation, rebots will ba-allowed {odrop— , ——

bedcons/markers once-ithas started the courss, it will not be

necassary for the robot-te felrieve them on its return joumey.
Beacons/ markers can be of any dasiagn, but must be passive, i.e.
not refay information from an external computern. '

Note that awards will not be made exclusively upon the fastest
traversal ime but also upoen success in reaching the targst, A
capturing it and returning.

Although it is now probably rather late, anyone interested in
entening arobot for this compeuﬂmshoddwme f0 US @S SOoN &8s
possible at ET giving your name, address and contact phone
number, pius a few detaasabcmtynurserfurngmm This.
information will heip us 16 plan the event. Preliminary entry
nofification should be sent to: ET, RobcﬂCOrl'lpeﬁhOn Nexus:
House, Boundary Way, Hemel Hempstead, Herts HP2 7ST.
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EASY-PC, Schematic and PCB CAD

Over 19,000 Installations Still \\- ~ BRITISH
in 80 Countries World-wide! Only DESIGN
mosgreen | \£98.001) averp

Hercules, CGA, EGA e 1989
or VGA display and e
many DOS emulations. L 1

¢ Design:- Single sided,
Double sided and
Multi-layer (8) boards.

s Provides full Surface
Mount support.

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

o Tech Support - free.

e Superbly easy to use.

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

LAYAN - Electro-magnetic Affordable Electronics CAD

Simulation ONLY £495 LAYAN: New Electro-magnetic layout | $950|  £495

e —————— | Simulator. Include board parasitics in
[T w38 S w2 o=ole | your Analogue simulations. Links with
e - .| |and requires EASY-PC Professional XM
= | —_||and ANALYSER IIl Professional
= N w==| EASY-PC Professional: Schematic | From §376  £195
- 3 4_,_,_' Capture and PCB CAD. Links directly to |
""’i A\ A ||ANALYSER il, LAYAN and PULSAR. | _
\_ "/ || PULSAR: Digital Circuit Simulator |From s195|  ¢98
' ‘?L-\ - 'ANALYSER llI: Analogue Linear Circuit | From $185 £98
; T o teess | | Simulater | |
TS o |FILTECH: Active and Passive Filier From 5275] : 2145]
35MH? | ow Pass Fiker i :DES{QI'I REOJERI - + 3
: L = I L L T STOCKIT: New camprehensive Stock §275 E£145
L R wesmim v ewies | [control program for the small or madium |
T Ronii =% | sized business | | |
n[\‘“w |==| |EASY-PC: Entry level PCB and $188 £98
T o 3 E \==| | Schemalic CAD.
[=——c] it ] = — 1
—_ | E . == Z-MATCH for Windows: Windows $475 £245
P ] © l=a| |based Smith-Chart program for RF
S & \ \ -] !ﬂgineers_ .
- ! gl We operate a no penalty upgrade policy.
+ T dmal| USS$ prices include Post and Packing
10.7CHz Patatiel Couplad SHipsns Ftsr S S | Sterling Prices exclude P&EP and VAT.
For full information, please write, phone or fax:- « TECHNICAL SUPPORT FREE FOR LIFE
« PROGRAMS NOT COPY PROTECTED.
Number One Systems « SPECIAL PRICES FOR EDUCATION.
UK/EEC: Ref. ETI, HARDING WAY, ST.IVES, CAMBS., ENGLAND, PE17 4WR. e-mail: sales@numberone.com
slephone UK 01480 481778 (7 lines) Fax: 01480 484042 International +44 1480 461778
USA: Ref. ETI, 126 Smith Creek Drive, Los Gatos, CA 95030

Telephone/Fax: (415) S8B-8306
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ith PC’s
becoming more
popular in the home - many people have mors
than cne machine - the need for a network soon
becomes evident. A network will save the endless
copying of files via floppy disks and printer sharing by
transfeming leads.

825 Network and Litile Big Lan from EQ Consultants ars
designed for home and small office users who neither need, or
will use, ihe complicated features found in the “big nama"
products.

$25 Network

The $25 Network allows up to three PCs to bs networksd via the
seral ports. The cost is just £35 (not quite $25, but still fairly
cheapl). Since it uses the serial ports, no expensive network
boards are nesdsd.

When using two PCs, €ach must have a spare serial (COM)
pori. This is not usually a problem since most machines have two
and only ona is usually used, for the mouse. With thres PCs, the
middie machine must have two spare serial poris.

Sernial leads are available from EQ Consultants, custom made
to your requirements, for a reasonable cost. However, the wiring
diagram is included in the manual and it should be well within the
capabiiiies of most ETI readars to make their own leads.

The manual

The manual is a small, 48-page publication that contains a great
deal of information. It is clearly laid out and well written, but does
assume a reasonable knowledge of DOS. You should read the

Paul Stenning takes a look at $25
Network and Litile Big Lan

installation section before attempting to set up the
network.

Software installation
The software is supplied on dual media (onz 3.5"
720K disk and one 5.25" 360K disk). With a two PC
setup, installation is very straightforward. You simply
run the install routine on the disk and answer a few
simple questions about which port is baing
used and which drives and printers
are being'shared. The install
routing copiss a few small fles
into the roct directory of the hard
drive and adds the appropriate fines to
the CONHG.SYS and AUTOEXEC.BAT files.
The program files can be moved from the root directory
into another directory if the appropriate commands in
AUTOEXEC.BAT and CONFIG.SYS are modified.

With a thres PC system), the installation is a little morz
invoived. The twa end machinss can be set up automatically
using the install routine en the disk as pravicusly. The centre
maching will have to be set up manually, by copying the files onta
the hard drive and modifying the AUTOEXEC.BAT and
CONHFG.SYS files. This is not too difficult and is explained clearly
in the manual, but a werking knowledge of DOS is neaded.

When the computers are rebooted the network will bz loaded.
| had no problems getting it to work between my two computars,
a 4865X unbranded desktop and a Comipaq 286 transportable,
both of which were running MS-DOS 5.00. '

Drive Letiers ,

The network drives are mapped in aftar the last drive lefter on the
PC. For example, if a computer had a floppy drive called A: and a
hard drive Called C:, the first network drive would be D:. The
same amangement applies o printer poris.

The only problem is that a GD-ROM in the local machins
would get a drive letier after the network drives. With our
example above, the CD-ROM would be E;, even though it used
to be D: before the network was installed. There is no way af
changing this. Also, CD-ROM drives are not accessible through
the network.

Performance

I found the $25 Network was most useful for printer sharing and
copying files betwesn machines. It is possible to run programs on
the remote drive through the nstwork, but the data transfer rale
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can make this a rather slow process. This is not a criticism of $25
MNetwork, but it is due to the limitations of serial data transfer.

$25 Natwork sats the serial ports to 115,200 baud. In reality, you
wouid ba lucky to gst 9K bytes per second, so a typical 250K
executable would take about 30 seconds to load.

Because the $25 Network operates at a low leve, the usual DOS
commands can be used and the network drives and printers appear
as though they are part of your computer. DOS is convinced that the
drives are local, 1o the extent that you can run utilities ke
CHKDSK EXE on the network drives (not recommended).

In use, the product was compietely reiiable and slable, and gave
no probiemss. The various drivers use between 15K and 35K of
memary depending on the instalation. Most of this can be loaded
high using DOS memory managers or CEMM.

Compatibility

According to the information suppéed, $25 Network will operate with
any version of MS-DOS or PC-DOS from 2.11 to 6.22. Al machines
must be nunning the same version. It is not compatible with DR-DOS
or Novel-DOS.

The package will work with Microsoft Windows 3.1 and Windows
for Workgroups 3.11.

Because the progrem works at a low level, fie locking utiities
such as DOS SHARE.BEXE wil be insffective. You will have to use
care and common sense to make sure two users do not try to wiite
o the same file.

it would appear that development of $25 Netwark has virtually
ceased, so the product will gradually get leit behind. If you want to
keep up fo date, Litile Big Lan may be a betier bel.

Little Big Lan

Little Big Lan allows up to 250 PCs 1o be nstworked via senal ports,
paraliel ports, ARCnet cards, Eihemet cards and modems - or any
combination of thess. The costis £79.29 par networic

Connection Options
For a basic system, you could start with serial cables. Although the
data rate is the same as $25 Network, the fransfer is more efficient
and should be faster

Betier performance would be obizained using paralial ports (printer
ports). The actual speed depends on the spesd of the computey, but
{according to the manual) 50K bytes per second is possible between
a pair of 486 machines. The disadvaniage is that ihe maximum
distance is about 4.5 metres (15 feetl). Also, many machines do nat

-

have a spare paralel port.

For betier performance, nemiorkboafdscanbeused EQ
Consuitants s=il ArcNet boards for £15 each, which will give a dala
rate of up 1o 80K per second. Cabiing ks extra, and costs typically
£15 perink.

For top performance, EtherNst boards will give a ransier mte of
up to 200K bytes per second, which s impressive. EQ Consufiants
sell EtheriNet boards for £49, although they can be cbiained for
under £30 if you shop arocund. Howsver, some of these cheap
EQ Consultants will be able to confirm whether spadific boards have
besn proved to be refable. Boards using the National
Semiconductor or Winbond chipsets are the best. Ethemet cabling
costs are the same as ArciNst

Remote users can connect fo the Little Big Lan network using
miodems. Obvicusly the data rate will be slow, but there is

These various conneclion amangaments can be fiegly mixedona
single network. This allows great flexibiity, and also alows paris of
ihe system o be upgradsed as requirsd or wien funds pemmit.

The manual

Littie Big Lan is one of those products where you must read the
manual first. If you fried to install it without the manual, you would be
guarantesd 1o gat hopelessly lost!

Fortunately, the small (100-pags) manual is well written. The siyie
i friendly and the descriptions are ciear and concise. Some
information which should be in the instalation part (such as how to
use CD-ROM drives) is buried in the section detaiing the ies - but it
is not too dificult to find.

The manual also contains detals of setiing up the vanous
connection ogtions and gives wiring diagrams for serial and paraliel
cables. It explains networking in a ciear manner and avoids the
jargon. You will nead a basic working knowiedges of DOS.

Installation

If you had to install the sofiware separately on each compuier ina
large network and work out how that machine finked to every cther
maching, the job would be a nightmare.

The software developers have thought about this and come up
with a neat solution. A bootabie floppy is created and the Little Big
Lan files are transferred fo this as detaiied in the manual. The install
program is then run on this working fioppy and raquests details of
all machines on the network. Each machine must be given an
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individual number and a name (such as the user's nams) for such as DOS SHARE.EXE thersfore work comegtly, Litls Big Lan is

clarity. designed to work with Windows 3.1, and Windows 3.11 for
Thus, all the information about the network computers and Workgroups.

connections is entered just ence. The working floppy Is then iaken The software currentiy ships with a patch for a Beta version of

to each computer and the software is installed automatically to Windows 95, but | could not get this to work with the fina! refease.

suit that machine’s position. A more elegant solution is being developed, which will probably be
Ore the software is installed on all the machines and they available by the ime this review is published.

have been rebooted, the LBL.COM utility is run on each machine

to set up the diive letters and printer port names. This is very Reliability

simple and can be changed as required. In general, the network was very refiable, although | had a small

problem using it with Windows 3.11 for Workgroups. I the user of

Additional Utilities one machine quit from Windows while someone else was

The installation routine sets up a basic network system. If any of accessing his hard drive, the network would occasionally crash.

the machines are fitted with. a CD-ROM dirive, an additional driver | understand that this is not a problem with Littie Big Lan, as it

will nesd to be added in the AUTOEXEC.BAT file before also accurs with other network products. A sofution is avgilabls

MSCDEX.EXE to prevent the network from taking the CD-ROM's from EQ Consultants, but | have not had the chance to ry it.
drive letter.
This flle (CDROM.COM) must not be loaded migh or the system Doom and other network games
will crash during boot-up. The file takes less than 1K of memory Some game players may be wondering if Little Big Lan can be
=0 this not a serious probiam, but it is not mentionied in the used fo play the network versions.of popuiar games fike Doom.
manual. If you are using a memory optimisation utility (such as -Unfofhmteiymeanswensm becaus&LftﬂeBagLamsmtth
DOS § MemMaker or QEMM Optimize) you will need 1o tell it o ;
exclude this file, CD-ROM drives can be shared over the network
like any cther drive. 1
Another useful utility file is NETBIOS.COM. This
compatibility file which the manual says is not no

er an ElmiNet you doinot actually
you raque \bu simply load LSL,
card (NE2000.COM for NE2000
(LSL, NE2000 and IPXOD)) are in

However, | found that it made the system more s r‘naybesg@piedwmﬁwmtwmk
chagnosiic utilities are includad onthe disk for te _
the network dess not run as expected. atEQ Consulftants'or this information.)

f
| lested Litliz Big Lan with a pair of cheap N
was slower than a lecal drive - but not by very 1
to run programs through the network, it is defin
obtaining proper network boards.

| also tried Little Big Lan with serial connsg
than $25 Network but still fairdy siow.

thlsarh(ie,laiaot&ﬂedafavpew
some of the major vendors.

more difficult to set up, used more

less refiabls than Little Big Lan. They were

could not:be used with-serial or paralle!

' wmﬁdrp?__tmk-vdﬁ'laCD—ROM.

Conclusion | g

The network drive will appsar as additional d
local machine and can be accessad using normal DOS Although cheap and refiable, the $25 Neiwork is rather limited and,
commands. The drive letter aliocation can be changed as required  because it has been around for aleng fime, is on the verge of
using the LBL.COM uitility. becoming obsolete. Becauseofliis I would suggest thatreadars
Memory
The software uses betwesn 20K
the drivers (except COROM.COM) ca
lhemmuajdnversamrmwsfra_'
optimisation program sheuld be
it you have the drivers fora CD-ROM and & - . =
together with a disk cache and the Usu bﬂsandpnemsasweél Supplierﬂetaﬂs
as Litile Big Lan, you may. ‘not all your drivers will load
high with the DOS memory 1 A proper memory manager | $25 Neétwork and Little Big Lan are avaiable from:

such as QEMM will solve this n my 486 computer, | EQ Censuitants

had about 550K of free me malmq : Alit An Fhionn, St Fillans, Crieff, Perthshire. PHE 2NG, Scotiand,
managers and 625K with QEM 7, iy UK

' S| Tl (Sales) - 01764 685220, (Support) - 01764 685225
Compatib Fax - 01764 635241
Litlle Big Lan is compatible with all versions of MS-DOS and P(}' Infemet - biz@cix.compulink.co.uk  Compuserve - 70611,2032

from2.11 o 6.22. ltBalsownparéalthﬁﬂDOSmld
Novell-DOS. DOSvem'snaybenuxedaamsma stwork.
Disk compression programs such as Staeker, Supe
DeubleSpace should not cause any problams. '
Bmmumagmwodearahgmmmsmn@mﬁf Network cards, cables and accessories are available - detalls on
the network drives are recognised as such. Fils locking programs request. Starter kits are also available.

;- ~ | The $25 Network costs £35 + £3 defivery, plus VAT. Total £44.65
terand Litte Big Lan costs £79.99 + £3 délivery, plus VAT. Total £97.51
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PROFESSIONAL CIRCUIT AND PCB DESIGN AIDS FOR WINDOWS |:| =

=] CADPAK for Windows =1~

CADPAK is especially suited to educational,  |=J PROFAK for Windows HE

hobby and small scale schematic and PCB

design. CADPAK includes both schematic PROPAK has all of the features in CADPAK plus

drawing and 32-bit PCB drafiing tools buf as netlist based integration, automatic power

an enfiry level preduct, there is no neilist link plane generation and a powerful auto-router.

between them. S PROPAK includes enough schematic capture
and PCB design functionality for all but the

L most demanding applications.

= D —
Bl Ocied Dogiay B3t [min Sysiem fip

- N ~4E

LU2s

et —

L

I -

The schemafic drawing module of CADPAK,
1818 llusirator, enables you fo create circuit

diagrams like the ones in the magazines, PROPAK's schematic drawing editor ISIS
ILLUSTRATOR+ includes even more featuras than
B Runs under Windows 3. 1 making full use ISIS ILLUSTRATOR. PROPAK's 32-bit PCB design
of Windows features such as on-line help. fool, ARES for Windows, is our most poweriul

Full control of appearance inciuding line and easy fo use yet.

0]

WicHiis, (i shyies. fonls, GOleUrs, B Multisheet and hierarchical designs.

W Automatic wire routing & dot placement. m Netlist link between modules guareniees

B Fully automatic annofaior. consistency between schemaiic and PCB.

B Complete with device and ) B Netiists are also compatible with SPICE-AGE
comprehensive package libraries for and most other electronics CAD packages.
iom irrorgh hole and SMT paiis. B Generates a iull bill of materiafs.

B Advanced route edifing allows delefion Pl =
or modification of any section of track. W ASCI .dara import taciity. _

B Gerber, Excellon and DXF outputs as well B Flectrical n?.'!es onc'f connactivity checker‘s.
as oufput via Windows drivers. Also = f?oi‘._snesf display with aur‘om_aﬁc updafe
includes Gerber viewer, during placement and routfing.

W Exporfs diagrams to other applications B Multi-strategy autorouter gives high
via the clipboard. completion rafes.

B CADPAK is also available for DOS. B Power plane generator creates ground

planes with ease.
CADPAK FOR WINDOWS ........ £149 B PROPAK is also available for DOS.

CADPAK FOR DOS ................. £ 79 || PROPAK FOR WINDOWS ........... £ 495
PROPAK FOR DOS ................... £ 395

Call or fax us today for a

demo pack. Please state ] b gae C e

whether you would like a

DOS or Windows pack. E Il e ctromnics
Prices excluds postags (€5 for UK} and VAT 1SS 53-55 Main St. Grassington, N. Yorks. BD23 5AA
ILLUSTRATOR and ARES for Windows are also avallable Tel: 01756 753440 Fax: 01756 752857

separately. All manufacturars trademarks acknowledged.




Bob Noye offers an
ingenious way out of
the dark

ow many times has a blown bulb or a mains failure
led to you groping around in the dark for the ever so
elusive forch - “Last time | saw it I'm sure in was on
the mantelpiece”. Well, hopefully, TorchPad should
_ show where the torch is, even in total darkness.
This project uses a circuit that draws remarkably low curent to
darkness. The torch must be in position or they won't fiash. This
is 10 avoid a disappointment when you get to the TorchPad only

to find the torch missing. Assuming the torch is in position on the

micro switch on the TorchPad it can be

is within 0.3 volts of either rall i.e. on a 5 volt circuit a logic =17, a
high, will be at least 4.7 volts and a logic “0”, a low, will be below
0.3 volts. Although CMOS chips differ widely in their
characteristics, the general nule is that dodgy inpuis lead te
dodgy outputs. So normal CMOS chips cannot be usad reliably
schmit gate, however, overcomes this problem by exhibiting a
characteristic called hysteresis - no, it's not a medical complaint
but a very clever piece of circuitry. As the voitage applied to the
input of a schmitt gate rises from zero it is interpreted by the

pinpointed as being between the two yellow
LEDs. it won't light up the room but it wil
avoidiy P 11 e Clarnss o
the off-chance of finding it.

To show that the circuit is working when
tl‘netoumbl:ﬂaoednposrﬂmonii‘e
TorchPad, a green LED gives a short flash,
and the torch is holding down the micro
switch that enables the TorchPad to
function. The green LED will flash even in
dayfight - but only the onice, to conserve
battery life. The two yellow LEDs won't flash
the torch, there's no point flashing little
the two yellow LEDs flashing, is only a |
fraction of a miliamp and far less when they
are not, so a set of batieries should last well
.jo\aayear&nm&m‘tmteem

INSIDE BOX FROM THE TOP. NOTE - SWITCH NOT SHOWN

TOP OF BOX IS LARGE
ENOUGH FOR TCACH

&mm HOLE FOR
LIGHT TO ENTER
TO GET TOLOR1.

‘DO NOT MOUNT
ON FRONT




TV GREEN

Fig.1 Torchpad circuit
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gate as a low until it
reaches approxamately

4093
A GALE % of rall voltage so,
=] F— on-a 5 volt circuit, the

A voliage cannse to 3

[] o volts; after this, it is
s igh.
- . interpreted as a high

Once it has been sean
as a high it will continue

& ov o be seen as a high
' until the voltage falls
Fig.4 Basic oscillator circuit below 40% of railie. 2

volts in a & volt circuit.
This schmitt action on
the inputs makes it free from
transient oscillation because once
one of the set threshold points has
been reached the threshold changes
by some 20% of rail volits. It doesn't

IHPUTI INPUT IHPUT

O=LOW 1 =HIGH take a lot of ingenuity to work out
Fig.3 Truth table . o - .
2 input NAND that this schmitt action can be used

to great effect in the building of an
ascillator. In circuit "4” assume that the power has besn on but
the cscilator pin “A” has been disabled by a low. From the NAND
truth table-a low on “A™ will cause a high on “C” no matter what is
on "B". This high on “C" will be within 0.3 volts of rail volts i.e. at
lzast 4.7 volts so Cl will charge up via Rl until at almost 5 volts,
afier reaching 3 voits pin “B” will interpret this as a high, but as
yet that does not affect the output {sse the truth table as a low on
A" will ensure pin “C" stays high). When the gate is enabled by a
high an pin "A”, "A" and “B” will both be high so pin “C" will go
fow (see truth table), now Ci will be discharged through Rl from
around 5 volts fo about 40% of rall, so it must discharga from
100% to 40%, a changs of 60%. When pin “B" reaches 40% or
2 volts it is seen as a low; now pin “C” goes high. At this point
pin "B is at 2 volis so Cl charges up from 40% o rail, some 2
vaits, until it reaches 60% or 3 volis when pin “B” seesthisas a
high and pin “C” goes low. Now Rl staris to discharge Cl until pin

“B” drops to 40% of rail and the sequence is repeated with Gl
being charged up to 3 voits and discharged down to 2 voits. This
is the timing element of the osdilator; changing eithier value of Cl
or Rl will alter the frequency of osallation. Ons imperiant
characteristic has besn observed - when a schmitt oscifiator is
enabled it izkes approximately 3 times longer to changs state the
first time, in this case from 100% down to 40% on pin *B”. Afiar
that, it oscillates from40% - 80%; apart from this anomaly this
type of oscillator is particularly suitable for low speads or
frequencies as the prolonged periods when the input pin is at an
indeterminate level will not upset the output level,

This allowing of indeterminate levels on the inputs of the IC is
used three timss in ICI:

I. The light dependent cell LDRI ehanges resistance
proporiicnately to the amount of light falling on its active surface,
from a couple of thousand ehms in strong sunlight (export -
modsts onlyl) to several meg chms in total darkness so, by
amanging a potential dvider of RS, RS, VBl and ihe LDR, itis
possible to set the conditions that when it is almost fotally dark,
pin 9 of ICIC is at above 80% of rall and when light falls on the
cell, daylight or artificial ight, the resistance drops so pin 9 falls
below 40%. The use of the inbuilt hysteresis here pravents any
small changss of light (e.g. someone moving near to the cal))
from affecting the cireuit’s operation. The inclusion of BS at first
glance looks a misiake, but at high light levels the resistance of
the LDR is qmte lowy; by adding B5 one side from the input of the
gate pin 9 to the LDR a similar resistance is added 1o the othar
side fram the input to the variable resistor VRI making effechively
an increase of some 200 of extra resistance in the path from rall
to OV. This in turn reduces the current down this paih, hence
increasing battery life.

2. The second use of this schmitt action is in the asciliator
ICIC. Although the basic osclllator is similar to the one dascribed
in detail above, it has the addition of two extra compeneants, D2
and R7. Without these the oscillator would osciliate extremely
slowly and give a square wave out, i.s. pin [0 would be high for
as long as it was low which would mean the yellow LEDs being
on for as long as they are off; very pretty but devastating for the
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battery so C3 charges up slowly via RB, a 2.7 meq; ihis takes a
coupis of seconds. During this time the LEDs are off but when
pin 8 reaches 80% of rail, pin 10 goes low assuming pin 9 is high
i.e. in darkness. Now D7, which has been reverse biased during
the charging of C3 so iaking no part, now becomss forward
biased allowing C3 to discharge through R7, a 33 Kn. Now itis
obvious that instead of discharging through a 2m7, it now
discharges through a 33Kn in parallel with it; the discharge time is
going to be a tiny fraction of thal of the charging time. This short
dischargs time is the time the two yellow LEDs are on. The
principle of long-lasting batteries is not to draw too much from
them so the longer the charge time and the shorier the discharge
time, the greater the life expectancy of the batierizs. The valuss
of BT and R8 can be changed to suit personal preferences.

The output of IC3¢ pin 10 is normally high pulsing low. ICld is
ussd as an inverier (poth inputs tied together) so its output pin |l
is normally low pulsing high. TR2 is used to switch the LEDs
because their drive current is well above the output current of a
4083. If high eficiency 3mm LEDs are used, the value of RIO can
be increased; its value should be as high as possible while still
allowing the LEDs {o be bright enough to be ssen. Remember
that they only flash in near total darkness so they do not have to
be too bright.

The second part of the circuit is the torch in position pulss
generator. This is the third case where a non digital level is
applied to the input of a gate.

it's pretty pointiess having this TorchPad fiashing away when
the forch isn't in pasition o a micro-switch is mountad insuch a

way that the weight of
the torch is used to
enable the circuit i.e. the
power on to the IC. Note
that the reservoir
capacitor is always being
trickle charged. This is so
there is enough power
available when the torch
is placed in positicn to
flash the green LED.
Tomake sure the torch is
in position, a green LED

PRESSURE

i 1

CDM un ,-’ NC puises once to show that
Mouﬁrx"‘ 5 it has enabled the circuit
" i.e. it is on the switch
Fig.5 Typical microswitch correctly and it also
confirms that the

batteries are OK. This

Fig.6 Mounting the microswitch

pulss is generated by
IClb; here the inputs
are tied together,
effectively making an
inverier. C2is
charged up by R4
when a voliage is
applied to the circuit
i.e. the torch is in
position during the:
time C2 is charging
up from zero to 60%
of rall, pin 4. The
output will be high
turning en TRI via
A3; this in turn
lluminaies the green

THE POSITION OF THE SWITCH IS
SET SO THE WEIGHT OF THE TORCH
ACTIVATES IT

€S BOIT

% 2 x BOLTS THROUGH
SWITCH

2 SMALL RIGHT ANGLE PIECES OF
METAL TO HOLD AND MCUNT MICRO
SWITCH INSIDE BOX

WMICRO
SWITCH

= ]
YELLOW !
a| e
LED3

Fig.2 PCB overlay

LED once C2 has charged fo above B0%, pin 4 goss low
turning off the green LED and will remain off until the torch has
besn removed - this breaks the power to the IC and C2 can
discharge into the power rail of the IC via DI. C2 will then be
discharged ready for ths return of the toreh which will again set
off the pulse generator at pin 4. It must be remembered that G2
will 1ake some time o discharge so if the supply is interrupted
quickly C2 will not have discharged down to 40%5 and will not
causs a pulse to be generated. In use, this is not a problem
because changing a bulb or the restoration of power will take
longer than the discharge time of C2.

The green LED is run brighter than the two yallow LEDs
because the torch will normally be returned to iis position in it
conditions so it must be bright encugh to be seen in nomal
fighting conditions, unlike the two yellow LEDs that are only it in
darkness,

In order to maintain a steady current flow from the batierss a
resarvoir capacitor and trickle charge system has been
employed. The voitage across the reservair capacitor €1 must
not fall below 4.5 volts when the yellow LEDs are flashing. To
this end, the value of B2 can be increased slightly. This steady
flow of current from the batteries, rather than the pulsating
dsmand, seems to make the batieries last longer. Rechargeable
batteries are not suitable for this project because they decay
faster so a goad quality alkaline type is recommended. They
should last well over a year. It is'a good idea to change the
batteries svery yaar regardless and, at the same time, change
the batterigs in the torch. Flat batteries in the torch, when found,
somewhat defeats the object.

The box the TorchPad project is mounted in must be large
enough to miourt the PCB and batteries and tall enough to allow
enough room to mount the micro-switch and its mounting
brackets. The fiat top of the box must be large enough to stand
the torch on. The battery pack containing the four AA size 1.5
volt batteriss can be one of either 3 types; the quad, 2 sids by
side and 2 on top, 2 side by side with 2 more side by sids at
one end or 4 side by side. The choice depends upon the box
chosen. The micro-switch should be mounted in such a position
that the weight of the torch holds the lever down. When the
switch is compressed, the pair of contacts that makes ars the
ones to use as most micre-switches have thres contacts;
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common, nommnally closed and normally open. Care must be

taken becausa the glass front of the torch is recessed and this o @ Resistors
distance must be allowed for when mounting the switch. The Rl 270n
laver may require bending a little to activate the switch in the > R2 2K7
right place. - offf i3 KR4 220
Four holes are drilled in the front of the box, thres for the q 2: :go(;:(
LEDs and one for the LDR. The LEDs can be measured; if m R7 33K
holders are used the hole is around 4mm and if not used, RB M7
around 3mm. The hole for the LDR is 8mm which is mountsed ™ B 10K
Smm back from the hole (see diagram for.details). -~ _N RIO 270n
(7p M VA1 479Kn mini preset
Setting Up -] =)
Therz is only one control o sat up, VR1. The TorchPad should Capacitors
be placed in its permanent position; a bit of thought is reguired
here because wheraver it is to be placed should be easy o get ct 2,200uF 10V Radial s

c2 22uF 16V TANT Bead

{o in total darkness so don'i put it behind or in the path of low c3 1uF 16V TANT

obstacies that you'll trip over in the dark.

Once in position, VBRI should be rotated uniil the LEDs start Semiconductors
fiashing at the light leve! required. It's a good idea to gat iC1  CMOS4093
someone to turn the light on and off (after dark) wiile adjusting LDRY1 NSL 19 .
VAL, If the setiing is correct, the LEDs flash at near total (RS, Electromail 596-1.4‘-!)_
darkness - if you can see the torch, they shouldn't be fiashing. D1, D2 IN4148
The micro-switch should be held down or bypassed during LED1  Yellow 3mm
this setting up or the LEDs won't flash due fo lack of power. LED3  Yellow 3mm
This project should be ideal for the novice constructor; LED.z Green 3mm :
aithough practical values are given, several of theszs can be TR, TH2 8G107.
axpeimented with, Within reason, the exact value of any of the Miscellaneous
compenents is not critical so long as they are in the right arder. | box to suit, 140mm x 80mm x 35 (this size used
Increasing resistor values generally decreases the cument drawn, L mm’ | Tl : » '
except for R7, and reducing the resistor values increases the I battery holder to suit
cumrent drawn, again except for R7. I micro switch with roller - Maplin GW70M

o 3|

W]TH CO@EER &3 CI‘IYAN A J OROU'EE;R

,-_....er«-\-

e Upto 8 pagesof tic linked to artwork
Gate & pin swapping - atitomatic back annotation
Copper flood fill, Pawer Pplanes, Track necking,

Together giving thé most cost effective
PCB design systerm on the market TODAY! . Curved tracks, Clearance checking,
SEETRAX'S ease of use combined with '_ . Simultaneous multi-layer auto-router

COOPER & Cl'lYAPi‘S renowned gridless

autorouter, at §l outstanding prif.  § | RANGER2 UTILITIES £250 |

.-q.. -

R2. On't'ﬁu'fsl 8/9 & 24 pin'printers, HP £ COOPER &cmm SPECCTRA aulo-mut_e_p_@?l}
Desk & Laser Jet, Cannon Bubble Jet, Gerberin ﬁmr ArlaCAD DEF In &SP
..;‘ HP- CIL GEI'bE!' | — —
NC Drill, AutoGAD DXF __l UPGRADE YOUR PCB PACKAGE ||
= pePO Disk available at £500 +VAT « TO RANGER2 £60
. TRADE IN YOUR EXISTING PACKAGE TODAY “
Seetrax CAE, Hinton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 OSG
Call 01705 591037 or Fax 01705 599036  + VAT & PP All Trademarks Acknowledged
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Practically

SPEAKING

YR R} [ I S e | _,‘)r _’“\("“] e R | pn Y ?\_:
IASSERNEBRECORDER:
'\,@73 —if;\“:f%?)' = _| L 15 INLSIAULT LL.L LS
ne of the mare popular requests made of any intermittently or enly one of the pair operate. Almost all
electronics hobbyist is tc “have a quick look” at problems with these machines are mechanical ones - the
a cassestie player. This work is so common that glecironic side rarely gives trouble.
thres months of Practically Speaking will be
devoted to it. Stitching it up
The equipment may range from in-car radio/cassetie People never leam. If ever there was a good illustration of the
systems and household units to the Walkman type of personal proverb a stitchintime. . .. it is with cassetle players. The
sterep. The most usual report is one of detericrating sound problem is that many users do not bother to carry out the
auality - ofteni described as being muffled. Another common simple maintenance which is essential to keep it working
problem with personal stersos is that the neaaphones work proparly. The most pressing onsg is (o keep the heads and tape
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transport mechanism free of oxide build-up.

Recording tape consists of a plastic base with a layer of
magnetic material on its surface. In its travels, this layer
conslisting of iron and other oxidss rubs off on the various paris
referred to as the tape transport mechanism. A specially
impregnated cleaning cassette which follows the same path will
remove it providing the deposit is not too heavy. With good
quality taps, oxide is shed very slowly and like the brakes on a
car, the deterioration is scarcely noticed at first.

Wet and dry

There are two types of cleaning cassstie - wet and dry. The dry
type is convenient and sufficient if used regularly. It is simply run
through according 1o the instructions. It will Iast for about ten
operations and there is ofien a tick-off label to prevent it baing
used after that. The wet type is more sffective in stubborn
cases. In this, a few drops of solvent supplied with the cassette
are applied before running it through. Again, this type does not
tast indefinitely and the instructions in this respect must be
clasely followed.

As the tape travels from ong spoal to the other, it moves
through guides to maintain the correct alignment. It then passss
aver the erase and record/playback heads where a springy am
and felt pad maintain a light pressure. It is then squeezed
betwesn the capstan and pinch roller. The capstan tums at a
precise rate and draws the tape through at the cormrect spead.
After passing through more guidss, the tapa reaches the take-
up spool.

A build-up of matenal on any of these paris will cause
preblems. Whien it forms on the record/playback head, it will
prevent the necessary close contact betwesn the head and the

tape. This resuits in tha poor high frequency response and the
mufiled sound referred to earlier. A similar deposit on the erass
head can cause poor “wiping off” =o that previously recorded
material is heard in the background. Oxide on the pinch roller can
cause slipping and hence speed fluctuations and when deposited
on the tape guides, squealing noises and sticking can result.

Careful work
If a wet cleaning cassstte does not cure the problem, the
machine will need to be dismantled sufficiently toc expose the
various parts of the transpart mechanism. Cleaning fluid is
then applied using cotion buds. Cleaning fluid is supplied
gither in an aerosel can or a small bottle, Although methylated
spirit is an accaptable substitute, do not use nail vamish
remover, paint thinners or other sireng solvent. The work giust
be carried out gently and mesthodically. A brown deposit on
the snd of the bud will be sesn as work progresses and a new
one should then be used. All paris of the transport mechanism
should be treated until all oxide has been removed. Pay
particular attention to the record/.playback head and polish all
remaining deposit from it using a new cotton bud.
Unfortunately, this may not effect a complete cure. In many
cases there is some improvemeant which draws atiention to
other shoricomings. Over a period of time, the
record/playback head may have become misaligned and this
will cause similar problems of muffied sound quality. Re-
alignment is a fairly simple matter and when combined with the
thorough cleaning described above, will ofien make an ageing
machine spring back o near as-new performance. Head re-
alignment and some other cassetie problems, will be
discussed next month.

ECTRONIC SURVEILLANCE KIT

Micro are experts in the field of Surveillance, Counter-Surveillance, Transmitti ng & Receiving equipment.
We stock the largest range of top quality kits and built units at unbeatable prices. Not to mention our efficient

mail order service. All our products are tried and tested and come with an unconditional guarantee that includes
that ALL our products are on sale throughout Londons West End shops and around Europe sold as professional
equipment at many times the cost. We accept all major credit cards, P.O. and cheques.

* MICRO ROOM TRANSMITTER £15.00

* 5 MILE BROADCASTING TRANSMITTER £29.00

* MAINS POWERED TRANSMITTER £17.00

* SIGNAL STRENGTH METER £19.00

* REMOTE CONTROL SYSTEM £45.00

* REMOTE CONTROL ROOM TRANSMITTER £33.00
* MINIATURE HIGH GAIN AMPLIFIER £12.00

* CRYSTAL CONTROLLED ROOM TRANSMITTER £35

* CRYSTAL TELEPHONE TRANSMITTER £29.00

* CRYSTAL CONTROLLED RECEIVER £60.00

* SCRAMBLED ROOM/TELEPHONE SYSTEM

* MINIATURE TELEPHONE TRANSMITTER £12.00
* ROOM & TELEPHONE TRANSMITTER £18.00

* TELEPHONE RECORDING SWITCH £13.00

* VOICE ACTIVATED ROOM TRANSMITTER £17.00
* TRACKING TRANSMITTER £18.00

* TELEPHONE TAP DEFEAT SYSTEM £13.00

* ROOM/TELEPHONE BUG LOCATOR £45.00

* JUST TELEPHONE OR WRITE FOR A FREE COPY OF YOUR CATALOGUE *

MICRO 9 THE GREENWAY WEALDSTONE HARROW MIDDLESEX HA3 7EW
TEL: 0181-424-2408 FAX: 0181-863-0222
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Jeasonal 3avﬁngs

Subscribe today and take your pick from Britain’s
favourite hobby magazines.

This may be the toughest decision you will make this Christmas... Should you ensure {
your special friends don’t miss out on super subscriptions to their favourite ‘fﬁ;
magazines? OR spoil yourself with a gift you deserve at a price that won’t bite?

s s

| The more you spend the more y

ou save!!
=—=han It's Your Choice "g/-7 s
_ Super savings. (Sl i

s 7
0 . Save Once EXClusie |
W Subscribe now and receive [Revigyo¥aRissss
B up to 5 extra issues free! 3§nw

=

v

Save Twice
What's more,
subscribe to more
than one magazine
and we’ll give you a T iria A FEE
fantastic free binder! i Sl

What could be better? A i el iy = S
The Best Gets

i Save Three Times! | Beiter !
3 WORTH In addition, for this offer only, The Perfect Gift

£6.95 we've kept the Summer 1995 _
prices so you’'ll beat any future For Everyone,

price rises until 1998 with a two Tarsliiin e Vel
Vear subserintion. Including Youll




Order now - From the comfort of your armchaw

Five Simple Steps to a Good Read....

e Just tick v the relevant box for a 1 or 2 year subscription.

* Then tick v the magazines you wish to subscribe to. !

* Remember to tick v the box for a gift subscription or for yourself. :

e If you have ordered more than one subscription don’t forget to tell us whlch
binder you require.

* Fill in the coupon with all your details and send this page with your payment to

s s s s s B S I ¥ T ___________________________________._.__.._.._......

"
g Your Exclusive Christmas Subscrtption Order Form |
1 1
i L ONE YEAR . i
| One year subscription tick here a i Saving per I
1 Giit Your UK Europe & Sterding uss Exira issues issue on today’s
Subscri Subscriptiol e . . - . )
H pion Tiption Eire Q/Seas ; COVEr price
I OAWi5 10O  Archimedes World £4500  £56.00 £58.00 $104.00 12 +2 extra issues 54p
i OeTi2 O  Electronics Today Int.  £25.80  €3470  £3620  $54.00 12 + 2 extra issues 41p i
dHR13 O  Ham Radio Today £21.60 £28.40 £29.60 $53.00 12 + 2 exira issues 46p
Qcs13 O Citizens’ Band £21.60 £25.80 £26.50 $48.00 12 + 2 exira issues 41p
i TWO YEARS
Two year subseription tick here 1 _ ving per
Giit Your UK. : erlin JS. Extra issues issue on today's
Subscription Subscription E_!J_Léﬂﬂg_& g%;‘g as uss cover price
{ QAwis O  Archimedes World £90.00 £112.00 £116.00  $208.00 24+ 5 exlra issues ' 65p
| dETI3 O  Electronics Today Int. £51.60 £69.40 £72.40 $108.00 24 + 5 exira issues 45p
C1HR14 1 Ham Radio Today £43.20 £56.80 £59.20 $106.00 24 + 5 exira issues 52p
Ll cBi4 Ol Citizens' Band £43.20 £51.80 £53.00 $96.00 24 + 5 exira issues 47p |

Ul Clalm for your free binder hers. ONLY if you have subscribed to more than one magazine.

Please state which binder you would prefer 1027 Archimedes World [ 028 Electronics Today Int.
(029Ham Radio Today ) 030Citizens’ Band

1 Please commence my subscription(s) from the next available issue.

If renewing/extending please quote subscription number............. e ietiesssare

1 enclose my Cheque/P.O. for £ ; made payable to Nexus

1 or please debit my Access/Visa account:

| Qadg aada DDDEI aaud 01858 435324 [

- I:_;‘ Expiry e : vt 0 LR et B b : _.
| Name: Mr/Mrs/Miss Initial ............c..commees et Surname .. Csivasiis ettt o AR v i
| :
BN G e s e o S : Sesiveeiansestoaasapsssansnts it L E O TS e A L (L K e
ettt slalnie e e R g e
B POSHCOUR s oo e tvseroctsos i '
= i :
1, Gift Subscription Name: Mr/Mrs/Miss Initial .......... . Sumame ...... _ )
4 - -
i Address:. ; L e e A e AL R | Y o I | v i i
i !
....................................................................................................... : " v
........................................... PostCota i v bl e L e S Y e

Photocopies of this page are acceptable. Not to be used in conjunction with any other offer.
§ This offer is open to all readers - until 1st February 1996.

3 Leicestershire LE16 9EF, s
! Please fick this box if you would preier not {o receive mail from other companies which may be of intersst to you

i
1
i
i
;,{: | Pleass post this coupon to: Nexus Subscription Sarvices, Tower House, Sovereign Park, Lathkill Street, Market Harborough, .
i3 1
i
¥
1
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DRIVE THE FLYING SCOTSMAN,

SAIL THE CUTTY SARK, -

RACE A WILLIAMS RENAULT

FLY A SOPWITH CAMEL,

AND FIGHT IN THE BATTLE

OF WATERLOO.

ALL FOR JUST £7.

Enter the amazing miniature world
of models and modelling.

(Forget the real thing. This is 2 hundrad
times more exciting.)

Under the three roofs of Olympia's
Grand, National and West Halls, you'll find
over a thousand impeccable models in the
UK's largest competitive display.

Throughout the eight days there's
a programme of non-stop action to suit the
whole family.

Experience the excitement of indoor
model flying and watch
radio contrclled racing
cars zoom vround a

specially constructed race

THE !NTERNAT[ONAL

hands at the skills of racing cars and
sailing boats on a massive boat poal,
before jumping aboard the largest indoor railway.

Besides the vintage aircraft and cars, the
battle scenes, steam locomotives and a World
Record attempt to create the biggest ever
Scalextric track, there will be endless displays
by specialist clubs and societies showing every
conceivable type of model.

So if you're locking for some big thrills
over the holidays come down to The
International Model Show at Olympia between
December 30th and
January 6th. Or phone
01442 66551 for further

information and to book

circuit Then wy your and The AIO{J(.’Z E:zgmeer Exhibition tickets in advance.
OLYMPIA 30 DECEMBER - 6 JANUARY 1996

The Grand, National and West Halls, Olympiz, Kensington, London WI4.
Opening Times: 10am to épm daily.™ Prices (on the doar): Adults £7, OAPs £5, Children £3.50, Family Ticket £16.

INFORMATION & ADVANCE TICKET HOTLINE 01442 66551
* Except Thursday 4th January 1996 late night until 8pm, and closes at 5pm on Saturday 6th.

N
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Classnfled

James Gale
01442 66551

Send your requirements lo:
ETI Classified Department, Nexus, Nexus House,
Boundary Way, Hemel Hempstead, HP2 78T
Lineage: 75p per word (+ VAT) (minimum 15 words)
Semi display: (minimum 2.5cms)
£10.50 + VAT per single column centimetre
Ring for informaticn on series bookings/discounts
All advertisements in this ssction must be pre-paid.
Advertisements are accepted subject o the terms and conditions
printed on the adverfisement rate card (available on reguest)

VARIABLE AGE
TRANSEFORMERS

INPUT 2207240V AC 50/60
QUTPUT 0-280V
Prica P&P
£31.90 £6.00
[E44 53 inc VAT
£€7.00

Q5KVA 2.5 amp max
1HVA S amp s
ZHVA 10 2mp max
3KVA 15 amp max

EHVA 25 amp max

5 o e gy, Veerast pricss 1 e oo
COMPREHENSIVE RANGE OF

ml!lBFDRHERS—LTW‘DQH L AUTO

2 RS R0 £l it Angrean 1wl vl

'&EEJ-{Z ity Al o mreEss

WIDE RANGE OF XENON H.ISHTUBES
Write’Phon= your enquires
ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

4 #) w=1 £34.00 iz=Sers orly)
Fin 4

Boy s

=T

VERCLAY S0E
55 or E5 ity Price nc VAT
& plo and VAT L2555

12\' u.c BILGE PI.I!IPS

L=
=
o i

“BOFFINS SPECIAL™
UNIQUE OFFER
b Unit, @

i, £ to 4 a
mmnmmdmhmamw 1
syrings (lstter not supplied). Cormnm the
lollowing ramow
Processor Boards snd EPROMS Eﬁ:ap Prﬂmm
12V DC Motor with 302:1 Gesr Box =nd oplical
oy !n s precizion fheesdsd drive
mechanism Lgpzy with & x 1.5¥ Ni-Cad
AA c=liz hz;.:iq:p Digisl resd-cad 1T
high wi Iegcr.d.s Audible warning.

said for the GEmanding d 6

Deslaned

Facusn=y b "-'1_ EZ) 00+ E4 00 pip
(£25.20 incl VAT)

Sﬁ\" EGLA'HD TH.ANSFGH.I!EH ]

PH\CE ‘?Em -\!'l'f
Ei-wprozas Camogs on Mg

240V AC CENTRIFUGAL BLOWER
1L T Shower Sudabis for
ol o i

T (Ouss G5 b
g £14.10 Incl PEF & VAT

SEWING I-IACHI!IE MOTOR
DC SEW-TAMC 2 k= Bryeny
Spnife

v EE0Z40w AL
X &L 100mm x H Timem x WaSmm.
Vidn da x 1n kong. £14.10 incl PAP & VAT

ncksirsg cas

e P e VAT & pipEaTTa

SOLID STATE EHT UNIT
lopit 23024 AC, Cudpit apomx TSRV

H:’Iﬁﬂ

d:{"rT] ‘h—_
Prce ie=s case £8.50 « £2.40
p&p {E1281 e wm HMS

EPAOM ERASURE KIT
m EPROM ERASURE for 2 fation of me
w""i.uﬂ!—f‘_iess 'se.nd'_e=

fr £ ¢ MrrCEwch
& cocesd £15.00 « £2.00 pAp (210,52 7 VAT)

G MACHENE WATEHR PUMP

SUPER HY-LIGHT STROBE KIT
Desiged for Disso, Thestrical wses sz

B

d remw 24OV AL = oot Emvbs used i s vl

2 briss 10 st | o A3 Prce ncknse pin
SVAT TN esch or 1 o £20.50 Tohsis
MICROCSWITCH

P2 15 avp dhageovs ey maorosach, iyge ST

Srand new price S for £7.05 inc VAT & pip

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 556 ks
FAX 0181-695 0548 0181-995 1560

ACCOUNT CUSTOMERS MIN, ORDER £10

Ampis
Fariing Sgace

SMART CARD PRODUCTS

Smaricards, Readers/Writers,
OEM couplers, Evaluation kits
and more.

EPSILON ELECTRONICS
Brynsengvn. 1A, 0667 Oslo,
Norway TEL/FAX
+4722640810

LIVERPOOL

PROGRESSIVE RADIO

B7/53 Dale Streel
Tel: 051 235 0982 051 235 0154

47 Whitechapel
Tel: 051 236 5489
Liverpool 2
THE ELECTRONICS SPEGALISTS
Open: Tues-Sat 9.30-5.30

]

COOKE INTERNATIONAL

SUPPLIER OF QUALITY USED TEST INSTRUMENTS.

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS,
GENERATORS, OSCILLOSCOPES, POWER METERS. ETC
ALWAYS AVAILABLE

ORIGINAL SERVICE ii.v\.‘ilf.-\I.S FOR SALE
COPY SERVICE ALSO AVAILABLE

EXPORT, TRADE AND UK. ENQUIRIES WELCOME
SEND FOR LIST OF EQUIPMENT AND MANLUALS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS SHIFPING ARRANGED

OPEN MONDAY TO FRIDAY 9AM - 5PM
COOKE INTERNATIONAL

ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordinghridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 0ER Tel (+44) 01243 54511172 Pax (+<44) 01243 542457

WANTED TEST EQUIPMENT & MANUALS TO PURCHASE

S w SCIENTIFIC
ENAMELLED COPRLR WIRE | ELECTRONIC PLANS, _laser
TINNED WIRE SILVER designs, solar and wind generators.

high voltage teslas, surveillance
devices, pyrolechnics and com-
puter graphics tablst. 150 projecis.
For catalogue, SAE to Plancenire
Publications, Unit 7, Old Wharf
Industrial Estate, Dymock Read,
Ledbury, Herefordshire, HR8 2HS.

PLATED COPPER WIRE
SOLDER EUREKA WIRE
NICKEL CHROME WIRE
BRASS WIRE LI TZ WIRE
BIFILAR WIRE MANGANIN
WIRE TEFZEL WIRE NICKEL
SAE BRINGS LIST 18 RAVEN
RD LONDON E18 1THW

FAX 0B1 559 1114 DIY PLANS! Windgenerators,
petrol generators, inverters,
poriable welding Generators,
enging crane, slectric bike, solar
projects, boats and the famous
Homehuilt Dynamo. Plus books on
sterling engines, mechanical
wonders, the wrniings of Thomas
Tesla, eleciromagnels elc.
Hundreds of exciting projects, 2 x
ist stamps for descriptive
catalogue. Jemmett Engineenng 8
Hallam Gardens Pinner Middlesex
HAS 4PR

FIELD ELECTRIC LTD
Unit 2, Willows Link,
Stevenage, SG2 8AB

Tel: 01438 353781 Fax: 01438 359397
Test equipment, computer hardwars,
audio video communications
mechanical bought & sold stock fist
available. Please ning

DIAMOND ELETRICAL
COMPANY LTD
Asia Houose, 797/799 Harrow Rd,
Sudhury, Middlesex HAO 2LR
Tel: 0181-908-4073
For all your elecirical repairs
+ companent needs

TO ADVERTISE
INTHE
NEXT ISSUE

L.F. HANNEY
Your Electronic
Component Specialist for
Avon, Wilts & Somerset..
77 Lower Bristol
Road, Bath, Avon.
Tel: 01225 424811

TURN YOUR SURPLUS
THANSISTORS, ICS ETC INTO
CASH immediate seitlement.
W alsn welcoma tha oppottunity 1o gquals
{oe compéeste Tactory dearencs
Contact:
COLES-HARDING & CO
Unit 58, Queens Road, Wisbech,
Cambs PE13 7PQ
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 20 YEARS
Tel: 01945 584188 Fax: 01945 475216

OF ETI

PHONE JIM
ON 01442
66551 OR

FAX ON

01442 66998

EPROMS PLDs + MICRO
CONTROLLERS copied or
programmed. We supply
devices/convert discrete logic to
PLDs. PCB for ETI PIC project
card supplied at £10. PO Box
1561, Bath 01225 444467
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SOFTWARE

55";? ASTRA Desk Top Accounling
1 i Dhertune &

s
LA
LN
S48 Systems Lid. renon Coun. Mance Rosd

§ RA] 57

PRINTED CIRCUIT
BOARDS

PCB's, PROTOTYPES AND
PRODUCTION, Arwork copied
or raised from your draft designs
or schematics. Quoteline 01232
473533 or write to P Agar, 36
Woodcol Avenue, Belfast, BT5

PC SCIENTIFIC & TECHNICAL
PROGRAM LIBRARY
o (oSt specai e

LS 5T B 3nd
GOOD QUALITY PROGRAMS THAT WORK

KINDLY
MENTION
ETI WHEN

REPLYING

TO YOUR

e

st Wenssass Hon e . G
Sumees TNG 1L T 01850 6528 F 122 &6

oA ADVERT

ET

Rates: Linage 75p per word + VAT minimum 15 words.
Semi-display £10.50 per single column cm plus VAT. No
reimbursements for cancellations.
All ads must be pre-paid.
MName . e
Address. . .

Daytime Tel. No

Signalire .. e e
[ L SR I o St Bl A A N TR
PLEASE DEBIT MY ACCESS/BARCLAYCARD Ne

ELECTRONICS TODAY INTERNATIONAL,
CLASSIFIED ADVERTISEMENT DEPARTMENT,
NEXUS HOUSE, BOUNDARY WAY,

HEMEL HEMPSTEAD HP2 7ST

Expiry Date
FOR SALE COMPONENTS PLANS OTHER - PLEASE STATE

ADVERTISERS INDEX

Mr R Abboit 33
BK Electronics 10
Bull Electrical 5, 11
Cambridge University Press 46
Cirkit Holdings 48
Classified Section 71-73
Cricklewood Electronics 33
Direct CCTV 27
Display Electronics 19
EQT 27
Innovative Inierfaces 27
JPG 33
Komputer Knowledge 33
Labcentre Electronics 59
Madlabs 46
Mauritron 33
Mayflower Electronics 27
Micro 65
Micro 2000 OBC
Milford Instruments 53
MQP Electronics Q
Niche Software 39
Number One Systems 55
Omni Electronics 33
Pico Technology 4
Quick Route Systems IFC
Radio Tech IBC
Seetrax CAE 62
Stewarts of Reading 53
Telnet 32
Tslen (UK) 47

NEWS FROM THE NEXUS
PHOTOSTAT SERVICE.
EFFECTIVE FROM 1ST

S
\ NOVEMBER 1995

N ]: X U q The Nexus Photocopying Sarvice ean

pravide you with all those interesting
features and valuable projecis that have been published in your
favourite magazine. The new cosis of our photocopying service
are as follows:-
First article: £2.75inc of VAT, Please note that projacts
published over several issugs must be ordered as a senes of
individual articles, each for £2.00.
A £2.75 search fee is required if full information is not supplied.
Please note delivery could be up to 28 working days.

e e

Please supply photo-copies of the following arficles from
[Cemnplete in BLOCK CAPITALS)

Maonth Year Page (if known)
TITLE
T Year Page (if known)
TiMLE
Month ) Year Pags (it kngwn)
TILE
| enclase o cheque/postal order mada out 1o Mexus Special Interests fo the
valie of
£ PAP £1.00 (UK anly) 20% Overseas

Tolal remitiance €

MName:

Address:

Post Code:

Send the completed form and remittance to:
Photocopy Service, Nexus Special Interests, MNexus Houe, Boundary Way,
Heme! Hempsteod, Hertfordshire, HP2 75T

L--.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.—.-.-.J
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Elron & icro. Sftware-__

SHEG

megabyies
of shareare software

Yours inr-nm;

3 Y\ :--
£ (+ P&P + VAT)

A wealth of information on ONE disk! =50 o
* Microcontroller shareware ulilities and applications software
mmimslal mlmgiuﬂu;%:}’c;.a?f:'s.&m&gén Telephone:
tivers, sofware UARTS, FAQ sheels etc. elc. (01204) 492010
« Commarcial CAD package denios- e.g. Circuit Simulation, FAX:
FCB/Schematic design- Spice far Windows, Super Filler, (01204) 494883
* |nternet Elecironics & Micro Mewsgroups- 2560+ arficles Int. dialling code
+ FC Shar Wind licatioss, nten
readers & Web-browsers ﬁf&“m‘“‘i sl (UK +44 1204)

For professional engineers
& keen enthusiasts alike!

229 Gresnmount Lane, Heaton, Bolt,
GO“I"O: Lancs BLI 5B, ENGLAND.
TEGH? |DLEGIE‘

E-mail: sales@equintec.demon.co,uk

TEST EQUIPMENT

M.G.C. Electronics
TEL:- (0378) 958252

@ FM MICRO BUG TRANSMITTER 88-108MHZ 500 METRE RANGE KIT £3 #9 BUILT £7.00
@ FM BUG AS ABOVE 1000 METRE RANGE KIT £4 99 UILT £8.00
FM ULTRA SMALE BUG 150 X 2008 X 13004 88-108MHZ 160 METRE
RANGE BUILT/BOXED £15.00
© FM TELEFHONE TAP BUG POWERED FROM THE IINE AND TRANSMITS
BOTH SIDES COF THE CONVERSATION B8-108MHZ SOOMETREE BANGEKIT £10.00
BUILT/ BOXED £14,00
@ FM 13A 3 WAY ADAPTER BUG BUILT/TESTED £
.FM%HQBEDWAWYWEMET&B 108MHZ 500 METRE
RANGE KIT £15.00 BUIT £23.00
TRACKING AND RECEIVER 418MHZ 2KM RANGE FOR

]
TRACKING OF VEHICLES, PEOPLE, ANIMALS ETC £90.00
® BUG CONSTRUCTORS MANUAL:- A BOOK CONTAINING DOZENS OF VHF,
CRYSTAL CONTROLLED BUGS, TELEPHONE TAPS, INFINITY
TRANSMITTERS ETC £4.00
® 4 WATT FM BROADCAST GUALITY TRANSMITTERS 8B8-108MHZ KIT £40.00
BUILT/TESTED/AUGNED £40.00
@ 15 WATT FM BROADCAST QUALITY TRANSMITTERS B5-108 TUNED TO
YOUR SPECIFICATION, BOXED/BUILT/AUGNED £100.00
@ 30 WATT FM BROADCAST QUALITY TRANSMITTER AS ABOVE
EOXED/BUIT/ALIGNED £165.00
@ INFARED CAMERA SIZE 40mm x 40mm x 40mm [SEE IN THE DARK CAPABIITY)
PLUGS DIRECTLY INTO VCR ETC ONLY £150.00
@ LASER DIODES ImVW 670NM RED £75.00
@ LASER DIODES SmW 470NM RED £95.00
@ LASER DIODES 3mW 433NM RED OVER 10 TWAES VISILY BRIGHTER
THAN THE 670MNM LASERS. EGUIVALENT TO THE HE-NE LASERS, £175.00
@ 250 WATT 12V DC TO MAINS AC INVERTER IDEAL FOR RUNNING ATV,
FRIDGE, STEREQ, LIGHTS ETC WHEN ON THE MOVE IN YOUR CAR CR
WHEN CAMPING/CARAVANNING FROM THE CAR BATTERY. £140
© AA SOLAR POWERED BATTERY CHARGER £7.99
© WATCH AS YOU BUILD RADIO RECEIVER KIT WHICH INCLUDES STEP BY
mcmmmm.am:rﬁm@m COMPCINENTRS
TO BULD THE RADIO, £25.00
@ FC/IBM COMPATIBLE RELAY CARD USED TO CONTROL ROBOTICS,
PROCESS CONTROL. HOME AUTOMATION, LAMPS ETC. PROGRAMS
ON. 3.5 OR 5.25 INCH DISKS PLEASE STATE WHEN ORDERING, £43
© ALL KITS SUPPLIED WITH HIGH QUALITY PCB AND COMPONENTS. PRICES
INCLUDE V.A.T. WITH ORDERS LESS THAN £10.00 PLEASE ADD £1.00 P&P,
ORDERS OVER £10 PLEASE ADD £2.50 P&P. SEND S.A.E. FOR FULL CATALOGUE
CONIA]NING FUSES RF TRANSISTORS, CAPS, RESISTORS, DISPLAYS, TRIACS,
OPTIC LINKS, KITS ETC AND MUCH MORE!
CHEQ'UE STAL ORDERS PAYABLE TO: M.G.C. ELECTRONICS THE FIRS,
MAIN ROAD LONG BENNINGTON, NEAR NEWARK. NOTTINGHAMSHIRE,
NG23 5D), TEL (0378) 958252

3

4]

LEN-COOKE ENTERPRISES

Mail order: Unit 5, Southall Enterprise Canlre, Bridge Rd, Southall, Middx UB2 4A1
Tel: 0161-813-9945  Fax: 0181-574-2339  Mobile: 0802 177752

HP 3550A Spectnem Aralyser. - . e e iieiciaaiaaa

Teatronis TE23ATL13 1 -

Tehmona TEZAATFL 18 15602 1o 18anz
neraine

r TF: TeguEncy
P?LpsP!.io&?d mec«m« S50Mh2 .
Vhetzor 100 Frage Conrder

HP 39534 Frotocol Al wilh V2ARS282 pod . ..o ocviiiiinicnnanannaias
K’AEESAPWW mv:amm -
E3UESS Comims. Tester

Fams3 0T Power

Famad DC Powsr Supply L30E 305

Famell DT Power Supply TEVIOISVMOA L Lol il

Famsd DC Power B3020. . - .

T?K."t: O Power ¥ PLZ‘ZU 3ovizA Dusl £165
1ADC Pm SWply 4OV/BA . . . . e eer e cre e

*MENDASCOPE

REPAIR & RECALIBRATE
OSCILLOSCOPES
ALL MAKES AND MODELS

NATIONWIDE ,
COLLECTION & DELIVERY

FREE ESTIMATES
Llangollen, Clwyd, N. Wales LL20 7PB

PHONE: 01691 718597

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

Telephone us on 01626 779398 o

(1 Telecomms
Tech C&G 2710

7 Radio Amateur
Licence C&G

1 Micro-
processor

O Introduction to
Television

Name

We Buy/Seli Good Quality Instruments. Best Prices Pald.

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 9UN
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fairly Wcmm!mmg a fac:tar v\.m}ch last
August prompted the British Govemnment to
publish a White Paper on digital TV.

The first responses to this document have
now come from broadcasters and the
slectronics industry. Both have underiined
the fact that the introduction of this
technology neads soms form of deadiing,
both o encourage intemational
standardisation and to focus the atiention of
consumers, manufacturers and broadcasters
alike on the impending change.

The BBC is drawing an analogy betwesen
ihie switch from 405-line black and wiite TV
to 6Z5-line colour and is thus propesing a
cut-off date for analog TV broadcasting of 15
years from now. However, industry
representatives are urging caution, noling tha
fact thal the TV industry is a global one and
any unilateral action by the UK could be
catastrophic for the UK industry.

This debate is likely to go on for a lang
time. In the meanwhile, digital technology is
already making significant inroads into the TV
and film industry. Video on demand systems
are being pioneered in saveral locations in the
UK, as are interactive TV systems. We have
already seen what the film industry can do
with computer generated imagery and

Next Month...

'rtl,lalﬁlmstarsi_sin
e for release in April,
on. This film uses an
ed double of Denzil
\ spectacular stunts.
Mfdbetoonskyforany

seanning the actor with a low

A - 50 a5 1o build up a profile of him
ica by slice. These profiles are picked up by
@Dcameraat right angles 1o the laser,
‘another CCD camera being used to input
data about skin colour, texture etc.

In most cases, only the actors head
neads 1o be digitised, but digitising even this
relatively small part of his body generates an
enormous 230,400 reference paints (512
slices with 450 poinis per slice), A special
plece of computer software known as a
decimation program is then usad to reduce
{his to about ene tenth the number of
reference points without losing any of the
information conceming more complex areas
cf the head (areas such as eyes, ears, and
mouth). This software was developed by the
California based company Cyberware which
is pianesring the technology that allows the
use of virtual actors.

These data peints are converted into 2 3-
D skeletal net onto which the data about skin
texture and colour is then mapped. The
result - a perfect three-dimensional clone of
ihe actor's head. This is then animated using
widely used PC based software such as
Autodex’s 3-D Studio and Adobs's
Photoshop. The result - a viriual actor who
cando anything the realcnecando and a
iot, lot more.

In the future we may no longsr have any
need for stuntmen, or actors; they will all just
be data stored in some computer. But, then
again, will we all want to continus watching
ihe same actors doing the same thing?
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Radio - Radio - Tech Limited
GCh Professional Suppliers of High Performance Radio .,...,

Data Modules to Industry Throughout the World! e

SAW & Crystal Controlled Transmitters, Receivers & Transceivers, Synthesised & Spread Spectrum
Transceivers, Test Jigs & Evaluation Boards, 2° > 3'° Data Encoders & Decoders, Antenna and More!

APPLICATIONS:
@®Remote contro! systems
@Wire free PC-PC modams

| SIMPLICITY: Just add the HT-
®Remote Cabls Free Manitoring TAML]E or 4338 12-E Enceoder and HT-12-D
@Wire free security alarms : L F——— Decoder at £1.00 Each to
@Remote Meter Reading . = - Construct a Complete 4-Output
@Industrial Procass Control L = Remote Gontrol System !

@Lone Worker & Social Alarms 2

All our 173.225MHz, 173.250MHz
and 418MHz modules are DTl | we are Official Holtek Distributors
Type Approved and Licence
Exempt within the UK 1111 H{:ILTEI(#

o= Encoders, Decoders, Regulators,

g Microcontrollers,Telephone, Speech &
m Sound ICs. Free Shortform !

TXM-418 or 433-A
Transmiltters :

PART No MPT Fr=g
MEz

TEM-418-A

THOL-418-F ¢ 21475 RXM-433-A

TEM-433-A O : » £14735 SILRX-418-F

TXM-433-F : 7.3 £1475 SILAX-433-F

THM-4sas. | 132 3 < : : ; SILAX-$18:4
UK-00

SILAX-433-A

TEN-2683-
UK-03 1342 7 EPINETE S 173225 v x 1 31.62
60 173250
TXM-184- g L. =0 Rey. Mool = Hecened Sonal seragn Uu:pul. CU = Cam=r Detsct Oupdl

METER

The BIM Engineering Kit. BIM-418 or 433-DEV NEW | MPT1601 BEMOTE

To assist new cuslomers unfamiliar with the BIM, we are offering an engineering kit comprsing:

Two PCB's each cantaining a BIM-41B or 433 transceivar, status LED's, bit error rate LED bar METER READING
graph, PIC micracontroller with test fimware, anlenna and batteries. Using the kit you will be TRANSMITTERS i
able to simufate data transfer at up to 40000bps, conduct range tests, evaluate vanous data T H A N s C E | V E R S &

protocols and finally transmit your own data. RECEIVERS + MPT1329

FREQUENCY AGILE

L s d | SYNTHESISED & I.S.
TRANSCEIVERS .

418

Remote Packet Controller BIM-
418 or 433-RPC ;
Cut your davelopment timescaies! You
! can avoid developing your own RF
SIN215-5FC 10 200 23 _ : protocol for the BIM. The RPC makes the
BiM as simple to use as an IC. Just load
in a parallel nibble/s and receive it the
other- end! The RPC board comes
complete with a BIM on 418 or 433MHz,
TXR-455 3 ano : a PIC micro with user E°PROM, 4 - bit
TAALS =00 BIM-RPC parallel interface with control & antenna.

BiM-433-RPC

TARX-184

Orders: Prices exclude carrlage and VAT. Radlo - Tech Limited, Overbridge House, 41 Weald Hall Lane, Thornwood
Common, Epping, CM16 GNB. Telephone and credit card orders welcome.
Tel: Sales 0181-368-8277 Fax 0181-361-3434, Admin 01992 - 576107 Fax 01992 -561994 BN =




Featuring these
Iwo top-rated,
dward-winning
tiaonostic tools
irom

MIGRO 2000, Inc:

UNIVERSAL DIAGNOSTICS SOFTWARE |

Fully 0/8 independent
diagnostic software...

ICRO-SCOPE Universal Computer Diagnos-

tics was developed to satisfy the expanding
need for accurate system diagnosis in the rapidly
growing desktop computer market. Patterned after
super-mini and mainframe diagnostic routines,
MICRO-SCOPE runs independently of any stan-
dard operating system, and is therefore at home on
any machine in the Intel world. Speed, ease-of-use,
and razor sharp accuracy are a few of the advan-
tages that arise from this system independence,
together with an impressive list of functions
including the ability to perform low level format-
ting on cvery drive currently manufactured,
including all IDE drives.

® LOW-LEVEL FORMAT — Performs Low-level
format on all drive types including IDE drives. This
tunction cannot hurt IDE drives. @ USE CON-
TROLLER BIOS — Program will access BIOS format
built into any hard disk controller—even Con-
mollers yet to be invented. @ O/S INDEPENDENT
— Does not relv on QS for diagnostics. Talks to PC
on hardware level. All tests are full function rezard-
less of O/S fi.e. Novell, UNIX, 0S8/2). @ TRUE
HARDWARE DIAGNOSTICS — Accurate testing of
CPU, IRQ's, DMA's, memory, hard drives, floppy

Universal|Diagnostics ToolKit
on the mariet)

during festing to an error s,
— Automatically bad sector maps ertors found on
hard disks. @ IRQ DISPLAY — Shuny bits enabled
in IRQ chip for finding cards that are software driv-
en. (Network, Tape Backup, ¢tc.) @ IRQ CHECK —
Talks directly to hardware and shows /0 address
and IRQ of devices that respond. @ MEMORY
EXAMINE — Displays any physical bit of memony
under 1/ Meg. Very useful for detenmining memory
conflicts. Very useful for determining available
MEMory space. @ SECTOR EDITOR — Allows the
editing of any sector of floppy or hard disk media

ieven track 0). ® AND MUCH MORE...We don't
have enough space here for evervthing this soft-
ware-can do!

e
15T EVER UNIVERSAL POST CARD FOR ALL PCs!

The only Power-0n Self-Test
card you need 1o debug any
“dead” PC...

#"his is the only card that will function in every

system on the market. The documentation is
extensive, and not only covers the expected OS]
Codes for different BIOS versivns, but also includes
a detailed reference to the bus signals monitored

o

“You name it,
this tests it. If you
maintain PC’s,
vou'll Tove it.”

—Jerrv Pournelle,
BYTE Magazine, May 94

UPGRADE
_“Ul! OF THE MONTH

SERVICE NEWS
FHODUCT OF THE MmoNTH

ard.” —Scott Mueller from his globaliy
‘Upgrading & Repairing PCs

o el hook

giwml I.n-a'iﬁtin'

virtage

itors Hi &
clock and O3C cveles to distinguish between clock
chitp or crvstal failug
1O Read to distings
crrors. @ Monitors
guish between address line §
chip failures. @ Monitors ALL roiper CI'U/DMA
aperation. @ Monitors Reset to detenmine if reset is
occurring during I'OST, indicating short. @ Moni
tars progress of MOST without POST codes. @ Reads
POST codes from any IBM or compatible that emits
POST codes. ISA/EISA/MCA. @ Compatible with
sicro Channel computers. @ Dip switch allosws
easy selection of /O ports to read. @ Inclu
state LOGIC PROBE 1o determine actual chip fil-
uies. @ Manual includes chip lavouts and detailed
POST procedures for all major BlOS's. @ AND
MUCH MORE...

Also ask about our other Universal Products—
Micro-Scope CLIENT: The practical answer to
remote diagnostics (no modem required),

e COMPUTER CONSULTANT: 100 atcurate

realtime benchmarking tool.
VIICRD

Micro-Scope CENSUS:

and read

1 to distin-

Inventory software
to see and record what's
inside all of-your s,

Call Now for Special Pricing: Tel. +441 462 483483 or Fax +441 462 481484

MICRO 2000 EUROPE: P.O. Box 2000, Letchworth, Herts, SG6 LUT, England, United Kingdom
MICRO 2000 HOLLAND: Tel. +31 20 6384433 or Fax. +31 20 6203437
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