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Take a look at Quickouie 3.6 D B andiyou might be surprised!Forjust
£149" you gef acux design (automatic junclion
placemeni parts-bin hemalic capiure, autoroulingon
ly.checking and a starter pack of

SMARTRouie is a new 32-bit auforouter from Quickroute
* Systems rated in ' cafegory A' by Elecironics World (Nov
SSQQ 96). SMARTRoufe plugs siraight info Quickroute 3.6.
-= B ) aufomaiically updating Quickrouie’ s menus with new
For those needing m fe feaiures there is Quickroute 3.6 features and tools.
PRO+. For just2399 )'Ol.l
nks fo'simulators, CAD{CAM fi Ie e‘ C SMARTRoute 1.0 usss an iterative goal sesking algorithm
SPICE file export, copper fill, advance which works hard fo'find the best route even on single

s

connecfivity checking with dtﬂom::hc updating of a PCB from a schematik sided PCB' s. SMARTRoute allows you o assign different

& ondllibrary pack 1 which includesa algorithms, design rules, frack & via sizes, layers used, efc
to groups of nets for total flexibility. SMARTRoute 1.0 cosis
just £149°.

the basic set of over 260 symbols
furiher 184 symbols. More symbols are available in addilional library packs
available separately

Prices are Quickroute 3.6 Designer £149, Quickroute 3.6 PRO+ £399, —
SMARTRoute 1,0 £149.00, Library Packs £39 each. *Post & Packing per CAD g
item is £6 (UK), £8 (Europe) and £12 (World), V.A.T must be added to the total. RECOMMENDED

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

Quickroute Systems Ltd. Regent House Heaton Lane Stockpori SK4 1BS U.K.

CHROUTE WWW: www.quickroute.co.uk EMail; info@qguicksys.demon.co.uk

Prices and specifications subject lo chanae withoul nofice. All irode morks ore acknowledged & respecied. All products sold subjecl fo owr siondaid lemms & condifions (avaiicbie on reguest]
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Way to Go, Car! G
'Canin’ is one of tha new generation of auta-direction finders, with an extraordinary
sense of direction to bring driver and destination together. Graham Whyte reports.

ETI Household Freezer Alarm 23

Don't get cold fest! Robert Penfold's freezer defrost alarm is the watchdog yau
nieed {0 guard your winter stores from premature thaw.

MIDI Controlled Voice Harmoniser = 28

Singing in Rarmony with yourssif doubles the voice powar of pros and bathreom
vocalists dlike, Tom Scarif's design, based on the MSMB322 real-time audio
controller, allows pitch-shift Wia a MIB interface.

Experimenting with Video (Part 4) -
A Video Line Trigger 36
The fourth part of our Video series by Robin Abbot is a video fine trigger able 1o

isolate a specific line of video for examination by oscilloscope, uslng a low-cost
PIC microcontrolisr

High Impedance Multimeter Amplifier
and AF/RF Probe a5

You can give moving-coll multimeters:a new leasa of life, with Raymend Halgh's:
inexpensive accessory that gives you more accurate high impadance and signal
measurements.

Fast Fivers - A Warbling Door Alert 53

The first in a series of low-cost, quick-to-build projects by Owen Bishop, usekl
around the home or in the waorkshop, and for teaching and [earning as well. Each
project has at least one Interesting circuit paint to aid in discovarning electronics.

Batitery Quick-Check 57

Da you have lonesgme batieries rolling arourid on the bBench, or want lo know
whether there’s siill life in a parily-used call? Temy Balbimie’s neat little hatiary
checker healih-checks AAs and PP3s.

Review: Electronics Principles 3.00 65

Educational software that intreduces the principles of electranics, from basic to
intelnediate, with change-as-yeli-go circuit examples.

' Subscribe
& Save

| Phone the
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. datailadon
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Radio Amateurs Exam:
lower costs and quicker
results from May 1998

The RA has proposed to simplify the format of the Radio
Amateurs’ Examination (RAE) so that resultscan be released
more speedily and fees reduced. The RAE currently costs
£19.40 per paper for each of two parts: Following an appeal
from the Radio Society of Great Britain, the two papsars will
be amalgamated into one paper of 80 questions at a single
cost of £26 from May 1998.

Candidates who already have a pass in one part of the RAE
will be able io carry over that pass until May 1998, when they
will need to re-sit for full new examination. Other changes
agreed are a reduction in the one-off cenire approval fee from
£250 to £200 for centres running the examination.

80-channel CB sets fair

The Radiocommunications Agency has announced that
80-channel Citizens' Band seis will soon be available for
UK users. This is in response to a questionnaire sent out
to all CB licence-holders in 1995 and to meetings held by
the RA for CB user groups- a demand for sets that would
cover both UK and the European CEPT services was
clearly indicated.

The UK CB type approval Specification (MPT 1382) has
been revised to allow both these services in one set.

Van Draper have brought out a new dual oulput power
supply with full eurrent-foldback overload and short circuit
protection and a solid range of features.

The ADPS305 is a dual-output 0 - 30 volt, 0= 5 amp
requlated DC linear bench power supply, capable of
operating in constant valtage and conslant eurrent modes,
with isolated, serial or parallel operation switehable from
the front panel: 0 - 30 volls/0 - 5 amps, 0- 30 volls/0 - 10
amps or dual 0 - 30 volts/0'to 5 amps can be selected, In
serial or parallel modes, the unit operates as a
master/slave.

Output voltages can be tuned by both coarse and fine
controls, with outpul voltage and current monitored by
four: 3:5-digit LCDs. Load regulation is better than 0.2
percent, and ripple is less than 5 mV. The steel-cased
350 x 320 x 150, mm unit is priced at £289.

For further information please contact Van Draper
Electronics Lid., Unit 5, Premier Works, Canal Street,
South Wigston, Leicester LE18 2PL. Tel: 0116 277 1400
Fax: 0116277 3945.

The RA and the RSGB hope that these rationalisations will
encourage more people to take up amateur radio.

An BAE pass is required to obtain a Class B amateur radio
licence, while a further pass in Morse Code at 12 words per
minute is required to obtain a Class A licence. The RAE is
held in-examination centres around the country in May and
December each year. For detalls of centres and examination
procedures, contact City and Guilds of London Institute, 1
Giltspur St., London EC1B 1JP. Tel 0171 294 2468.

The decline in the number of new candidates for the
amateur radio licence has been causing concern to the
RSGB and other radio authorities for a number of years,
despite efforts to encourage people to enter by stages with
Novice licences. Aside from the hobby benseiit of amateur
radio, the practice and preparation required to pass the RAE

is @ valuable training in radiccommunications basics,

particularly for practically-minded young people and students
hoping to go into engineering and IT.

Manufaciurers will still be able to produce seis
incorporating any combination of the UK or CEPT channels,
hawever, the Agency stresses that such sets may only be
used in the UK.

The UK only service is in the 27.60215 - 27.99125 MHz
band and the CEPT service in the 26.965 - 27.405 MHz
band. A UK service between 934.0125 - 934.9625 MHz will
be withdrawn on 31 December 1998. The Specification for
that service was withdrawn in 1998.

Public enquiry line in the UK: 0171 211 0211.
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Wind up

Britain's wind farms produced a record 505,000,000 units of
electricity in 1996, a 49 percent risz over 1995, and bringing the
total autput over the last five years to over a (UK) billion units.
F“:_}UTE-:; r_._a:ed in February show that the 34 wind farms now
eperating in the UK are ouiputting sufficient to maet the average
power demand of around 120,000 households.

Underneath the Iampllght

Crop planning with precision GP

PRECISION FARMING WITH LANDSTAR DGPS POSITIONING

Fish in power sauce?

LS explorer John Lundberg of the University of Arizona and a
team of Brazilian researchers have been surveying fish in the
rivers of the Amazon basin for the last four years and have
come up with a number of new species - including a new
genus of elactric fish, now called Magesternarchus. These
will not be gracing the shack fishtank, nor, we calculate, will
the blind, pink electric Orthosterarchus tamanduza - much
betier that they should stay rarely ssen in their rivering
habitats. But as pharmacists trawl the rainforests for naw
medicines and wonder drugs, how long before battery
scientisis start showing more than a culinary intarest in fish?

Web-page authoring software

Users of the industry-wide page-design and publishirlg
sofiware QuarkXPress{tm) can now move onto the Internet
with Quarklmmedialim), the new comprshensive Internst
and multimedia authering and viewing application from
Quark Inc. For use in conjunction with QuarkXPress or
QuarkXPress Passport(tm) 3.32 or later, combines the
power, ease of use and typographic control for which
Quark is famous with the interactive requiraments of
multimedia, and can be obtained for Danish, Dutch,
French, German, ltalian. Norwegian, Spanish and Swedish
as well as International English. Both components - the
Quarklmmedia design software and Quarklmmedia Viewer,
are now available for Macintosh and Powar Macintosh
computers. A Windows version is planned for a later daie.
Quarklmmedia Viewer is a stand-alone multimedia delivery
applications that allows users who don’t own QuarkXPress
or Quarklmmedia view and interact with Quarkimmedia
projects

For more information, contact Adriaan Roosen, Quark
Media House BY, tel Netherlands +31 318 633300 or the
Quark Internet home page at htip://www.guark.com.

Following the launch ofithe lialsat F2
comms satellite, Racal Survey has
introdticed a high-accuracy
positioning service for precision
farming techniques.

The Racal Landstar Elirope
differential GPS can now provide
farmers and agricultural contractors
with positioning accurate ta 1 meire
anywhere in Europe 24 hours a day
in any weather conditions. The new
sefvice removes the need for logal
reference stations and comms links
which some users had found
impractical and unreliable. The
LandSiar will provide a/precise
llocation anywhere from the Westemn
Atlantic o east of Moscow, and from
the Straits of Gibralier to' Scaninavia.
A 24-hour monitoring station at
Aberdeen mainiains the guality and
acaouracy of the differential GRS
coirections contintously.

There Is some more background fo
differential GRS in “What a differenice
a 'd’ makes" [n our leading feature
this month.
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RUSSIAN BEORDER GUARD BINOCULARSE E1788
Frooatly the best biroculers o the workd® ring for beochure

VEGA RUSSIAN MULTIBAND Wond commuratons receiver,
Swevebands (Sshor, 1LW, 1P, 1MW) intemal fermde Snd exdermal
i=ssoopas serisls. mains or baltesy, Eame, fypically Russian radiol
£45 ref VEGA

NEW LASER POINTERS <Smiw, 75 meire range. hand haid unt
AmS 0N two AR batteriss {suppled) 670nm. £59 ef DECAS
MULTIBAND RADIO Compsct genera! pumose rad racever
COVErTg ar, ob, tv. ¢b siz. Sgueich vol and tureng £24 r=f WMB1
DIVINING RODS £3. 99 a pair! ref EF111

MOONSHINE BIBLE 270 sage book coverng the producton of
=chchol from potatoes nee, grans elc Drawngs of samge home
e whils Tight theough 1o commercal sysiems £12 ref MS3
NEW HIGH POWER MINI BUG Wih 3 rarge of 300 metres o
mace and 1p to 100 howrs Ls= from & PRI this wil be popeiari Bug
messures iess than 1° sl £238 Fef LOTIOS -

BUILD YOU OWN WINDFARM FROM SCRAP hew
publicztion ghves eiep by siep pude o busding wind genersinre
Armed with thes publication and a good beal sorap yord could maie
your se2 suffcent In slectneSyl £12 1 LOTEY

PC KEYBOARDS PS2 convecior, top quaily susabis for 28 2860
3554ES etc £10 ref PCXB. 10 for £85

TRACKING TRANSMITTER range 1 5-5 mites, 5,000 hawss on
AA batisree, 3izo fransmits info on car direction and motinivWorks
wih any FM ado. 15 square. £65 ref LOTIOY
ELECTRIC DOOR LOCKS Comgista lock wih beth Yais lock
2nd 12v cosrated deadiock (eys incheded) £10 ref LOTES
SURVEILLANCE TELESCOPE Superb Ressian zoom
telesnore from 13x 1o 60 compiete win metal tripod
(mmpcsshie to use without thes on the higher seltings) 65mm lensa.
isatner camying cese £143 ref BARSS

WIRELESS VIDEO BUG KIT Transmts wideo and audio
sgnzi from & mmnature CCTV camena (inciuded) 1o any standard
teisason! Al the componsnts inchaSng = PR3 tsitey wil i inioa
Gigaretis paciet with the lens requining a hois about 3enm dametar
Suppiad wiih telescopic semal but a piece of wire =bout 4” long wa
=til ghe g renge of Lo to 100 metres. A singls PPS will probabily give
kezs than 1 how's use €69 REF £F70 {probably not Eoersatiel)
GPS SATELLITE NAVIGATION SYSTEM Made by Garmin,
compass, map bulider el £179 =l GPSY

CCTV CAMERA MODULES 4sxX7002%rm, 30 grams. 12v
100mA. auts siactronss shatter, 36mwm F2 ions, CCIR, S12xd82
poss viden culput i v pp (75 ohimj Works deectly réoascantor
W= mput on @ v or video. IR sanséve £7B 85 ref EF13T

IR LAMP KIT Sustatis for the ahove camera, enshies the camers
o be used wioial darkness! £5 ref EF 138

INFRA RED POWERBEAM Handheld batiery powered lamp, 4
nch refiecioy, ioypton bulb, gives out powerid nfrared ightl 4 Dcess
regared £33 raf PB1

MONO VGA MONITORS, Perdect condiion. Compag 147 3
manths wamanty £29 ref MVGA

SUPER WIDEBAND RADAR DETECTOR Ditects both radar ang
lzser | X K and KA bands, 550 degres coverage, front and rear wave
gendes. may be fiagal tousal 1,192 Trxd 6 £149 =l RD2

9WATT CHIEFTAN TANK LASERS

Dxubie beam units desgnad to & nthe gun barsd of a tank; each unit
ras two serme Coreluclor Esars &g motor dive unids for s5gnenent.
7 miaranga, no Groud diagrans cuslo MOD: rewprice £50 0007 us?

mmmmmwmmmm
tapets L1556 o Rt LOTS

TWO WAY MIRROR KIT Ircludes specal adesve Bm o maka
two way mimoi(s) up to B0NCT. (glass not includad) Inclisdes full
rstruchans £12 raf TWH

NEW LOW PRICED COMPUTER/WORKSHOP/MHIFIRCB
UNITS Carrpists profection fiom f=Ulty equipment for everybody!
irins und its mstandard 1EC iaad (edends 8 by T50mm) fttedinless
thian 10 seconds, resstfest bitton, 10ATeing £6 95 each e?LOTS
Crapackol 102 £45 90 /= LOTE I you wend 3 box of 100 youcn
have one for £2501

WIND UP FLYING PARROT! Geruire parret that Raps fs wings
and fees for up io 50 meters E6 ref EF2

RADIO CONTROLLED CARS FROM £6 EACHINI 2y
reluins  from famous manufaciurer, single channel
(feft.nght forwards, backewards) £5 r=f LOT1. Two channsi with mose
festres £12 ref LOTZ

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS {Swpes) £995 Cased wih
fiyssde desgned 10 nead standand oredd cands! they hiave 3 wires
comeg ot of the head o they may wil= =5 wall? compiste win
cortrol eictronics PCH. just £5 55 ref BARS1

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have cofis3ad 140 business manuals that give you
rigmaton on seitng up dfferent businesses, you pevusa these &t
your iEmure usng the et edor on your PC Also inchuded is the
gertiicate srabdng you to regroduce (and saff) ine manuals as much
35 you Wkel £14 rF EFTS

COIN OPERATED TIMER KIT Compiste with coéncist
mechamsm, adjusiabie Dme o3y, refay oulpul, put 2 consiot on
smything you ksl TV =, videos, fridpes. drinks cupboards, HIFT
teies S0p's and £1 coirs. DC operstad. price jusi £7. 99 ref BARST
ZENITH 00 X MAGNIFICATION MICROSCOPE Zoom,
meta construction built in Eoid shomp s, groop viewing soreen,
lots of accessanes. £25 ref ANAYLT,

AA NICAD PACK Pacik ol 4 tagged AA mcads £ 50 ref BARSS
MNIGHTSIGHTS Mods] TZ54 weth infra red Sumnstor, views wp o
75 masires in full darimess in infrared mods, 150m range. 43mm iens,
13 dag angie of viow, focussing range 1.5m i infirsly. 2 AA baitenes
reqEred B50g weght £129 =f BARS1 1 years warmenty

LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 9524mm £2.99 ref SM1623A

20 character 2 line, B3x18mm £3.98 rel SM2020A

18 character 4 line, 6225mm £5.00 ref SMC18404

TAL-1, 110MM NEWTONIAN REFLECTOR TELESCOPE
Russisn Superb sshrorarmeca: soope. everythng you need for some
serous star gazing! up o 163 magnficaton Send or fx for furthes
wformation ref TAL-1, £240

SOLAR ENERGY/GENERATOR PLANS For your nome
lcads of info on designing Sysiems elc £7 ref PV

SOLAR COOKERS Comprehenssve guide inbuiting sois powersd
COoRESS, nchaies pians, recpes, cooking tmes elo £7 = S50

WOLVERHAMPTON
ELECTRONICS STORE
NOW OPEN IN WORCESTER ST
TEL 01902 22039

CENTRAL POINT PC TOOLS Award winting scftwars 1 1300
Vifus checks!, memony op disc e« i
bnaﬁ!wmmm a:skda&am-rer(ar wdeiete,
4 caicuitore Dbase Gscedior. over A0 viswers, emote compufing.
pessword profecton, encnypdion, comprehsnshe manual suppisd
ecif reflt 07T 35 dsks

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

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

Works with most modern video's, TV's,
Composite monitors, videograbbercardsetc
Pal, 1v P-P, composile, 7Schm, 1/3" CCD, 4mm F2.8,
500x582, 12vdc, mounting brackef, auto shutter,
100x50x180mm, 3 months warranty, 10 or more £89 ea
MICRO RADIO It tiy, just 35" thick, a0 tunning. compicte with
headphones FM £5 99 ref EP3S

HANDHELD SCANNERS 10 channsl tw® n charper, LCD
d=piay £118 ref B1103, 100 channe! mode! £728 ref BHIE.
SMOKE MACHINE 423 cuhe metres 2 min fom ths mars
coersted machine £299 el GOOZS, emoia fesd £25 (5 lves) gres
about 25 hours usa ref GOO2#A

Check out our
WERB SITE
full colour interactive
1997 catalogue

http://www.pavilion.co.ul/bull-slectrical

IBM P52 MODEL 150Z CASE AND POWER SUPPLY
Compiete with fan et eng HQ watt power supply. £9.95 =i E7°57
1.44 DISC DRIVES Standard PC 3 5 drves bt retums sothey wil
nesd afisnton SALE PRICE £4.99 1= 755

1.2 DISC DRIVES St=ndard 5257 dirves bt refums = they wil
r=ad shienton SALE PRICE NOW ONLY £3.50 ref £EFE3

PP3 NICADS Unused bt some siorege marke. £4 93 red P52
GAS HOBS AND OVENS Erand rew gas sppfiarces, parfect for
sm fiste efe Base 3 barmer hoh £19 el BARSE Basic smad but
in oven SALE PRICE £59 r=f E973

ENERGY BANK KIT 100 £96° 6v 100mA paneis 100 duodes,
connection oetass & £99 e EF112

PASTEL ACCOUNTS SOFTWARE, does evenything for 2
sosulbanesses, roludes wordprocessos, report witer, windowing.
retworkable up Io 10 stations, meitipie cash books elc. 200 page
comgvehansive manual 80 days fres technes! seppot (0134230608
try beficre you buyf) SALE PRICE £255 re? SA1Z SAVE E12G111
PC PAL VGA TO TV CONVERTER Corverts = coiow TV info
abasic VGA soresn Compctawethbusitin psy. Badand sl Igssl
Fo7 LEDLODS OF 3CNAD LIOTERE SOied i i hame assamnly
SALE PRICE £25 REF SA34

YUASHA SEALED LEAD ACID BATTERIES Two sr=
currently avaisbie this manth. 12v 1SAHSIE18 & LOTE and By 10AH
o S5 ref LOTT.

ELECTRIC CAR WINDOW DE-ICERS Coumpista wih cabla,
piug 2t SALE PRICE JUST £4.89 REF 5428

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX.
BN35QT. (ESTABLISHED 50 YEARS).
ORDER TERMS: CASH, PO OR CHEQUE]
WITH ORDER PLUS £3.50 P&P PLUS VAT.
24 HOUR SERVICE £4.50 PLUS VAT,
OVERSEAS ORDERS AT COST PLUS £3.50
FLEASE ATL.OW 7-10 DAYS FOR DELIVERY PHONE ORDERS
WELCOME (ACCESS,VISA, SWITCH, AMERICAN EXPRESS)
TEL: 01273 203500
FAX 01273 323077
E-mail bull@pavilien.co.uk

metre lead fiied with s oo phug 12v 2eall E12.99 REF ALGIGR]
PROJECT STRIPPERS Smad casad UNITS sl & shippeg
lots of vs=ful goodies ncheding a st oo 120X 150XS0mmwih fest
efc, andlets of components SALEPRICEJUSTE10 FOR FIVEREF
MO orapackod 20fr £1955 =f MD2

SOLAR POWER LAB SPECIAL Yeuget TWO B B 130mA
ecfar calis & LEDYs wre burres swich pius 1 reisy o molor Supet
vaiye i SALE PRICE JUST £4.98 REF SAZT

13.8V 1.9A PSU cas=a wah eacds Just £9099 REF MAGI0RS
UNIVERSAL SPEED GONTROLLER KIT Desgred by us &
{he TS motor butox for any 12v molor up to 304 Compleiewith PC3
o A neat sink may be reguired £17 02 REF: MAGHT

SOLAR NICAD CHARGERS 4 x A s0r= 293 (2l £P478 22
C sge £5 80 rof BP4T7

VIEWDATA SYSTEMS mads by Prlips. complets with intamns!
1200775 modem, keybosdd, psi £ic REH and composis oulpiis
mErE drven, sfocizer eic. SALE PRICE £12.99 REF BA1B
MEGA POWER BINOCULARS Mads by Hetos 20 x
magrficaton, precsion groend fully oosled optes, 60mm objecives.
£hock resistant caged prisme, cate and neck strap. £85 rof HPHY
GIANT HOT AIR BALLOON KIT Busd = 4 5 cecumfrence.
1. Em high TSy functioning BaSoon, ean be kaunchad with home made
s efc. Rausable {undl you looss &) £12 30 ref HAT

AIR RIFLES .22 Asus=g by the Chinsse ammy for raning puposes.
S0 there & 3 iot about! £30 85 Rel 5778 S00 pelels E4 SD R EFSD
VIDEO SENDER UNIT. Trarsmias both auso aid video signals
fromether 3 wdeo camera; videorecordel, TV or Conouterels toany
standar TV sot ina 100 rangad (lur= TV o2 sparechannsl] 12vDC
oo Price = £25 REF: MAG1S 12v 74 = £5 extrs REF: MAGSP2
"MINATURE RADIO TRANSCEIVERS A = of watcs taes
wih 3range upio 2ion inopen country. Units measure 222505 155mm
Inchodng c=ses ond eapoes. 2PPAreg¢ £37.00 pr REF: MAGID
*FM TRANSMITTER KIT houssd in 2 standard worang 134
adanteri| {he bug runs deectiy off the mans 5o kxsts forevert why pay
£7007 or fice S £18 REF EFE2 (W) Tranemts toany FM rad
Bisit 3nd tested version row setic o the sbom rd 2t 245 1
EXM3a

*FM BUG BUILT AND TESTED superor designto kit Suppied
1o cetechve sgences Ov baltery reqd £14 REF: MAG4

GAT AIR PISTOL PACK Compicte with petol g3s and peiats
£14 &5 Re! £F828 extra peiets (500) £4 S0 ref EFED

B"X12" AMORPHOUS SOLAR PANEL 12v 15:G10mm
130mA SALE PRICE E4.85 REF SA24

FIBRE OPTIC CABLE BUMPER PACK 10 mafres for £459
ref WASSE1 3 sdesi for experiment=rsl 30 m for £12.95 ref MAG1ZR

MIXED GOQDIES BOX OF
MIXED COMPONENTS  WEIGHING 2 KILOS
YOURS FOR JUST £5.99

4X28 TELESCOPIC SIGHTS Sutstie kv all s rifies. ground
lenses, pood Iight gathering piopesties E24 55 RUT.
GYROSCOPES Remember thase? well we tave found 2 compsny
thist =28 menutactures (hese popuiar scentiic toys, pertect gl or for
educatonal use elc £6 1 EFTO

HYPOTHERMIA SPACE BLANKET 215x150cm sumrsed
o bianicet, rafiscts more than S0°% of body hest Also cutabia for the
constriction of two wey mittoes! £3 89 each ref QAT

NICAD CHARGERS AND BATTERIES Standard universal
m=ns operated cherger, t8kes 4 baits « 1 PR3 £10 = PO1ID
MNecads- AA szze (4 pack) E4 ef 4P4L Ceoe [T pack) £4 2453 O
£7a {4 i) £ e SPHD

LENSTATIC RANGER COMPASS Cil fisd capsule, strong
metel case lspe uminous points. Sight Ene with magrdying viewsr.
Somm =, Bagm £10.53 ref OiKE

RECHARGE ORDINARY BATTERIES UP TO 10 TiMES!
With the Battery Wizzerg! Uses the bifest pulse wave charge syslem
tn chiarge all popuiss brands of ordinsry battenes AAA. AR C D o
staumelLed systemenows whan batienes arechargad. automatcaly
Eects unsufshie ool compicts Wilh mans adapior BS sporoved
Prce s £21 58 r=f EP3t

TALKING WATCH v=s tactialyisis youtts trsatthe press of
=hotion Alzo fsabires 3 voics siarm that walkes you up and 1858 you
whist the time 5t L 2teom cell includad £7 99 ef EF2

RUBBER COATED HELIOS Snccuisrs, 10 x 25, fifly costed
optes £45 ref RP1, same spec bt rdogen fiied and waterproo £75
el P2

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! Tne new mestisns 7000 redsr gefects can
prevent Bven the most respoeaiis of drvers from losing thesr beence!
AZdizbie guditle giarm with 8 fashng l=ds gives nslant warreng of
adar pones Detacty X K and Ka hande, 3 mis =ngs, over the ha
‘Eround bends’ and rear tap facites metro sre st 4 250 S TET
Can pay for dse¥ in just ona dayl EB0 I EFS

3" DISCS 2s used onoider Amsirad machines SpectiomplusTselc
£3 each rel BARSD

STEREO MICROSOPES BACK IN STOCK Russan 20
compitle with jenses Bghts, fitess elc el very comprohensae
MECTEEoore (T woldd normelly b Irnond the £700 metk, cor pioe
s p= 620G (ull monsy beck guaranies) ull detals in cabslople.
SECOND GENERATION NIGHT SIGHTS FROM £748
RETRON Russian rght sight, 1 Bx wfrared lap, 10m-nd, standard
a2 iers 1.1k E345 f RETY

LOW COST CORDLESS MIC 507 range. 30 - 105miz 115g,
163 x 26 x 35mm, Ov PP bettery raguwed. £17 ref MAGISPY

SAE FOR FREE

COLOUR CATALOGUE

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK LINE 0802 660377
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A study by market research consultancy Frost & Sulivan has
predicted that the European printed circuit board industry will
stabilise and grow steadily, rather than swiftly, in the years leading
up fo 2002. Badly hit during the recession, the industry lost
around 1600 manufacturers since the early 19890s. As with many
industries, the trend during the recession has been towards fewer
and larger companies, still under “exireme pressure” on profit
margins, despite increased salss overall, Put simply, this means
that companies are being forced to sell greater amounts for lower
prices pro rata. Structural trends for the future include greater use
of surface mount technology, use of even larger scale integration
on chips, and higher wiring densitiss, including multi-tayer boards
of more than 12 layers, with buried vias. Telecommunications
looks set to be the biggest market for the most advanced boards
National Semiconductor have produced a low-voltags CD-
quaiity ‘Boomer’ audio amplifier chip, the LM4863, designed
mainly with [aptop and deskiop computers in mind, but also
suitabie for powered loudspeakers and poriable video games.
The device can altemately power stereo headphones or stereo
speakers; at up 1o 1.5W per channel as a speaker-driver. Thisisa
‘an gie-chip solution replacing two mono power amps, a
headphone amp, and load switching circuitry batwasn
headphone and speaker modes, reducing board space, design

Fast microcontroller
development kits

The Hitachi H8/300 have been announced as the world's -
fastest microcontrollers yet.
The H8/3297 series of 8/16-
bit microcontroliers gives a
minimum instruction cycle
time of 125ns within a
powerful general register

‘kbytes of ram in mask rom
and one-time programmable
eprom. The device has 51
1/0Os and includes 64-pin

: Shnnk dip packaging.

The microcontrollers are supported by a number of

development tools, including a low-cost evaluation kit

EVB3334Y including the H8/300 evaluation board and

MODSMODSMODSMODSMODSMODS

PCB Shake’'n’Etch ETI February 1997

if you are unable to obtain the LM 3911 temperaiure controller ic,
piease write to ET1 Shake'n'Etch Worleshest (address on page 74)
for an alternative. The LM 3311 has apparently been withdrawn,

architecture, memory options
up to 69 Kbytes of romand 2

time and cost. The device comes in 18-pin small surface mount
or 16-pin dua! in line packaging ...

Northrop Grumman Naval Systems, developing advanced
thermal batieries for the US Navy and McDonneall Douglas, has
joined forces with specialist ceramics manufacturer ART to work
on commercialising ensrgy cells bassed on fithium-metal sulphide
(LiMS) technology and aluminium nitride battery separators, IMS
is one of the technclogies invalved in high temperature battery
ressarch over the last two decades. The developars befieve that
the use of AN separators, while costing more par unit than
current magnesium oxide separator powder, will give a *much
higher” battery cycle life, reducing posfs overall. Electrically
powered vehicles are one of the likely commercial appications in
the fullness of time ...

In Washington, USA, an Intermnet Intemational Ad Hee
Commities (IAHC) has been named to resolve issuss ansing from
a proposal o establish furiher global registries and international
Top Level Domains (ITLDs). New iTLDs would add to the current
three-letter tags (.com, .net, .org and so on) that end many
Internet e-mail and World Wide Web addresses, The commitiee
will, among other things, be charged with looking at issuss
including trademark and infringement, administration of registry
operations, fees, eic. and may report in January 1997, The web
site hitp///www/iahec.org will carry decumenis for public
comment.

compiler, and the PCE3297 in-circuit emulator. The
EVB3334Y also includes an evaluation copy of IAR's C
compiler and C-Spy source level debugger, and all
documentation and cables. The PCE emulator provides a
debugging tool with multi-level break point logic,
- providing program execution and data value breaks as
well as a pass counter. It also has a real-time trace facility.
Hitatchi also supply CIDE, a Windows 3.1-based C solirce
level debugger, allowing real time debugging of C code in a
point and click screen environment, with single step at C
level, breakpoints on C statements, C level real-time trace,
monitoring and modifying of complex C structures and
variables within a watch window, access to all the features of
the emulated device, and I/O and memory-dump windows.
The aim is to provide an efficient solution for engineers
developing embedded applications in C, including automative
airbags, air conditioning, cordless phones and process
control applications. The S5 PCE emulator package includes
the emulator, IAR C compiler and CIDE source level debugger.
For information contact Mr. Vince Pitt, Hitachi Europe
Lid., Whitebrook Road, Lower Cookham Road, Maidenhead,
Berks SL6 8YA. Tel 01628 585163 Fax 01628 585160.

Overseas Readers

To call UK telephone numbers; replace the initial 0 with
your local'overseas access code plus the digits 44.
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DIFFERENTIAL THERMOSTAT KIT Perfsct for heat
RCTVETY, SOl SYEiemS, b!EEré'uta:vﬂ: Twsa!msw?_n;ezs_
arsaywhenatempo® -3 d Afromornents
=i peb. £25 ref LOTES

MAGNETIC RUBBER TAPE Sstecnesns 10 metre res!, Emm
wade perlect for 23 sons of applicsSons! E15 & LOTET

RADIO METERS - REMEMBER THESE? Gizss bubona
dspisy wang (st cont=ns four vanes inat reiste when expcsed o
sunSght, shisrEfc novely fr ER 9S8 = SC120

MAINS POWER SAVER UK mads piug i unt fted

AND VIERATION DETECTOR PLANS Utaserstie dovice
enalees oneto heara whoss eewworts of soonds. Listsnthrooghwass,
windows. fioaser l’*’fwekw from iaw enforcemsnt
Patute btering 5 b idsices Efiat Rt
FIHGAT

WOLVERHAMPTON ELECTRONICS
STORE NOW OPEN IN
WORCESTER ST TEL 01902 22039

can reduce Yo INATgy conenmption by 15%. Wone wah fridges.
smidening irons, comvertioral bulbs oo Max 24 raing £2 eschred
LOTTY, pack of 10 £63 r=f LOYT2

YUASHA SEALED LEAD ACID Batteries sxegupmantbutei
basgan pros st £5 99 esch rf YA 100 o more £330 eacn
DC TO DC CONVERTERS

DRMSES Ppt 10-40vie it Sv 8A £15 TRM123 nput 17-40wdc
oeipd 124 BA £18 DRMISS input 20£Dvdc oelpat 15v BA £18
DAMZLE mpot 23-ADric cetoant 24v BA £12 DRS123 inpat 17-4Dvic
outpt 12v 38 £10 DRSISY input 20-40voo cutpee 150 34 20
DRES rput 2540 oottt 24v 3483

INSTALL A COINBOX FOR LESS THAN £20 Corvetany
stndand phone im0 3 coinbes with Hhis Mot soms mods reguired phus
hinges and a jock 219 e CBTY

HITACH! LM2256X LCD SCREENS Z70:150mm, standerg 12
way conmecior, S20000 dots, tec spec sheet,  £15 sach ref LT
VARIABLE CAPACITORS Dl gang. Shi33xsSmm, reduction
psaring. uinown capacity bt rotably good qussty (matary soec)
geceal purpese adio nec £9 ref WO

ELECTRONIC FLASH PCB Small peb fited with componsnts
nchudng 2 fieh tube, Joot connect 12vdc and & fashes, variabie
tpead potensomster. £5 ref FLS1

THIEF PROOF PEN! Amzriyg rew tal point pen foiad with 3
eomiahon lock on the end that only you nowd £2 45 rof TP2
JUMBO Bl COLOUR LEDS PCH with 15 ftted sic 5 giant
SEVEN sagment ospiays (S5mm) £5 ref UM

HOME DECK CLEARANCE Thess unts must be ciaaredi
leadde 3 ninfra red remcts gwenty keyDoard and recaiver, 2 stassarg
UsF modulsior, a siandard 120075 8T approved moden &nd kads
of chips, capacaTs, OI00ES, ressivre ofr Y for just £10 2! BARSS
6.8MW HELIUM NEON LASERS Now unss £85 raf LOTE3
COINSLOT TOKENS Yo rmay v s ise for hese P miad hag
o 100 shens £5 ref LOT2D

PORTABLE X RAY MACHINE PLANS Easy 1o construct
plans on & smpls and cheap 'way 1o bid 3 home X-ray meches!
Efschve devs, Nrays=ads=ambiss canbe wsadfivamermatsl
purposes. Not 3 toy or for mmorsl £5%5et Ref FOPL
TELEKINETIC ENHANCER PLANS Mys=y anc amazs yoer
frierds by croaing mokion wih no oW Sppsrent mesns oF cIusE
Uzes ro slectrical or machanics! connsctons o specsl o

¥l Droduces postive moton and effect Excelent S soimnce progects,
gL STOWE PETjlemossTEions of terus retzarch  desliopret
of this s=angs and armarag phychas phenomenon

£45=¢t Ref FITHE!

ELECTRONIC HYPNOSIS PLANS & DATA Ths dz==
shows tevenalweys i putsubiecisunds your cortol. Inchusisdicafull
wvoiums refarence et 3nd sEvrsl oonsiucton piats et when
sts=mbisd can produce highly sfective sl This meseral meazba
Lsad cautiousTy. B B £ 52 25 entsriEnment 5t parfes sic only, by
hosa sxperance n R use. E1882t RS

GRAVITY GENERATOR PLANS Tris unigue plan
CEToTSTESS @ Smpes tlactncal phonomera that produces 20 =rd-
graviy effect. You can actialy bodd & omall moek speceshipout of
simpls msianas and wilioo? agy visbis meane- causs /o vitate
Ellfeat Ref FAGRAYL

WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Frodoces uo to 750,000 voits of
Sadlans aepenmeriwith extrecrdnany HY sfects. Pasmamapr,
St BEols fre, Corons, Saoefent soisrce proisxt o oomversston
pisce E3set Rel FBTCIAGS

COPPER VAPOUR LASER PLANS Proousss 100mw of
vieitie g ght High oot = ,:u_:wﬂ.'gm
ger bt sEmee = aﬁm]!:buadﬁ*rzrmmm Ths
pastvar deten was deveoad # e At Ensgy Commissn ol
NEGEV in el E105R= Ref FAOVLL

VD!GE SCRN&BLER PLANS Minztue o5& == sy

gunt L} et pe ird party
ts:g;gandbzm {5 RAFNSS
PULSED TV JOKER PLANS Litis hasd hald divce 128ess
mbdwq.mn-.gwbwm?y:ﬁm.ﬁwmzemm'

rangs device uses retent technciogy o dEtsct ins piesence ofiving
mammmsp:ts hsaﬂaixs#" Irtendad for securiy. baw
enfaroeTEnt e = dmvce
of vEry imsrestng wcem& i&isat Rel FIEHTL

EURNM CUITING CO2 LASER PLANS Fro=ts an

ANTI DOG FORCE FIELD PLANS Higriy sFebve cou

produces tme vasiable posses of socouttics! anergy thst gogs canrot

tolerste PSSt Raf FAOOG?

LASER BOUNCE LISTENER SYSTEM PLANS 2iows you

e sagE om s panses wiiod garag access £ 1 Heat RedF/

LLISTY

LASER LIGHT SHOW PLANS Do it yourss tizes show tres

matheds 8 Refl FLLST

FPHASOR BLAST WAVE PISTOL SERIES PLANS

Hancheid, has e Mensduocer and basery caceoly with extsmsl

ool £6'set Ref TPSPA

INFINITY TRANSMITTER PLANS Tsi=phens Ing gratbar’

oo Mooy, The ultmESs in homaioee securty and safEhfsirpie

& usel Cad yoor home or office phone, pesh 3 sooret tone on your

Wﬁﬂm%ﬁ}ﬂ‘p‘*"ﬁ%:‘dmaﬁl
o ymettsme

x?ﬁsirifEiL:RﬁE

BUG DETECTOR PLANS lethat somannsgesng thageods on
you? Essy b oonsinet devies locatos any hdden oot of ragio
=Nyt SnSs ouf and finds bougs and ofer sourtes of botharsome
mmerferance Detacke ow, fagh and UHF frequenciss, £55t Rl F
B0

ELECTROMAGNETIC GUN PLANS Frojscis = mesl ot
2 concxderabis Setance fegQuTES BOUT supsnvision £5 raf FIERL2
ELECTRIC MAN FLANS, SHOCK PEOPLE WITH THE
TOUCH CF YOUR HAND! 5zt Ref FrElIAL

PARABOLIC DISH MICROPHONE PLANS Lsten o dssant
soards 2nd VORES: CPEt Windows. tound sovrtes in hard 2o gef o
hosdia premses Lises satedSts mohnoiogy 1o gathes distant sounds
&nd focss e D oo ofra senstyve efactrenece. Plass alen show an
cpfional wirsless Dok system T30 raf EPNS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUT GENERATOR PLANS
Operates on 3-12vde. many possDhie spenmens. £10 Raf FAVITT
TCLE

MEGA LED DISPLAYS PCafaduah Sssmnsagrantdspsys
each messeng 55 3 33mm. ES eef LEDS

MOD TRANSMITTING VALVES 5MMEBOE £80 ref LOT112
SWITCHED MODE PSU'S 44 wes +5324 +1285, S02A -
12024 There 5 =550 & opbomal 33y 254 rad svalabic 12077800 Y
P. Cased 1TEMIASMM. [EC szt Sutsbis for PC 032 (Sdihve
connectys 1 mibcand) £15 ref LOT13S

Check out our
WEB SITE
full colour interactive
1997 catalogue

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

VIDEO PROCESSOR UNITS?/8v 10AH BATTS 24V 8A
ﬂmmwmwmammsmu—qmy
2k good siippersl  Messires SREXEAANI20mm, on e frocd are
sorinols for scon spesd, St Oy, 3o2n Moo, kads of corvectons
on 2 rear Isos 2x 6 104 soaled lead aoad talils. potsand 5 BA7?
Z&v sl transfyrmes [mamns in) soid 33 seon, may have onecTtwo
brokan bots == e S pow sivege £1596 =IVPR

RETRON NIGHT SIGHT Rscognion dfasandngman st 300,
n 174 mooedioht harratealy s=aisd uns on 2 AA Efess, B0mm
F1 5 lens, Zmw infrared laser inciodad £325 ref RETRON

MAKE YOUR OWHN CHEWING GU?AKﬂ—uw'ar\gymmea
L I chawinggum, evenths
tree £7 95 ref SC1H)

MINI FM TRANSMITTER KIT Vary high g=in reamyp, suppiisd
complets wih FET slectrel micropiars Dosigned 1o cover 88-108
N bt s=giy changed b cover 63-130 Mhe. Wons with 2 commen
&v (PPI) Banery 0 2W RF. £5 Ref 1001,

3-30V POWER SUPPLY KIT Varistic sisbiosd power supply
for ab use. Shory oot protectad, s=tshie for oramstexy
== F4viA = resdad pists the ot £14 Ref 1007
1 WATT FM TRANSMITTER KIT Suppfed withepiszo slecrric
s S-50vde Aﬁ—ﬂtmw!ga'aa,[sz.ﬁrﬂfm:
FWAH SCANNER KIT W= ret qus. you have S0 tum B2 ksh

Essphont

™ o hastc ie ofborming rz

YOU Wil h2aT ings on s 3050 that you would nothezron

conzdsrabisoatawe T?Easeswdﬁianmmg
1098 inpt poswer s Lseful outpt Nt only S 05 device aworidhorse
nweltng cuting and hest processing maisrias bl tis Eso a Baly
cancilsis 8% &0 fectve deeciad enérgy beam weapon aganal
mSsies. SronEt, gioond-Io-ground st- Partols beamsmay verywell
vEre s leowr dd s fype intiset a channslinthe stmesphersloratigh
eoergy soeam of peltronc of othar particles The device B eauly
2ppicabia 1 fusming and elthing wood. cusng, plasics: etiss el
E12femt Qed FACT

MYSTERY ANTI GRAVITY DEVICE PLANS Usss =wpis
ooncest Oliects ficst in ar and move D the iouch. Delfies gravity,
Smanng gt COMErsation pice, Magc tickor scance proect Fisat
Al FIANTIN

ULTRASONIC BLASTER PLANS Laberatory sowce of sovic
thock waves Sow holes i metal, produce ookt sS=m, stomoe
bguidts Many cheering uses for PO Doargs jewliery, ooims smafparis
. Efset Ref FLLBY )
ULTRA HIGH GAIN AMP/STETHCSCOPIC MIKE/
SOUND

z!m&w:- rasiio {gven TV). Covess S0-150mi on boti AM and FML

BULL ELECTRICAL

250 PORTLAND ROAD, HOVE, SUSSEX .
BN3 5QT. (ESTABLISHED 50

MAIL ORDER TERMS: CASH, PO OR CHEQUE

WITH ORDER PLUS £3.50 P&P PLUS VAT,
24 HOUR SERVICE £4.50 PLUS VAT.
OVERSEAS ORDEHS AT COSTPLUS £359

FLEASE AFTGW T-10 DAYS FOR DELIVERYPHONE ORDERS

WELOOMLE (ACCFSS VISA SWITCH, AMERICAN EXFRESS)

TEL: 01273 203500

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

Bt in Swaamoider, inc epeaier £13 12 1013
3 CHANNEL SOUND TO LIGHT KIT Wess=s sysi=m mars
pernEd, sepaTEE sesTviny adistresd oy esch e, 1. 200w
Powsr handing, microphens nciuded £17 e tne
4 WATT FM TRANSMITTER KIT 5= b sowerdu W
transmicer, 3 RF shoes microphots énd sadio pressp inchuded £74
R=f 1033 ».
STROBE LIGHT KIT Aczstshis from 1-60 r2 (2 bt faster tha
comvertonal shobes) Mars coermtsd £17 Rl ST
COMBINATION LOCK KIT Skey, programmatis compstawin
\Eypad, will swich 2A mains. Ov de opetaten E13 11114
PHONE BUG DETECTOR KIT Trs dovice Wi wam you &
samebody 5 sEnesdnpeing on your ine. £9ref 1153
ROBOT VOICE KIT risrestrg o=t i st your vaice!
sFu=hie ancherthe phons vt s disentvesel 1I2vER E9 raf 1134
TELEPHONE BUG KIT Smuil bug powesed by the ‘mieea Ine
starts ensmittng @5 S00n &5 the phor = picled uod £12 Rt 1135
3 CHANNEL LIGHT CHASER KIT 500 wass per channel
e dd direshon CordiE Esawin 121505 rou can fl e
nstesd 0 Mk K mees not supoied) S-12wic E17 rief 102E
12V FLOURESCENT LAMP DRIVER KIT Light ao 4 &2
tubes from your car bassnd By 23 yansformer 350 regeed £
1083,
HELPING HANDS Pocfet for thoss Sy [obr that nssd six
hands, 6 bl and sockst joints. magefier £7.95 ref YOSTA
VOX SWITCH KIT Sound srbated swich ds=f fr maiang
DLogng pe eoroas . Sdpststis semsvy. £10ref 1073
PREAMP MIXER KIT 2 sozmons mas, t=p bate 3o trabie
controls ples isdnidieal level contress. 1870c, Input sens 1O0mMA, £15
o 105
SOUND EFFECTS GENERATOR KIT Procices souncs
rangng from Dard o io srens. Complisia wih spaaber, add sound
2acts s yoas presects for just 09 vef 1045
15 WATT FM TRANSMITTER (BUILT) 4=t=0= high powsyr,
preamp raguired 12-15vs, can cs= groond plane. yogi Of cpen dipoie
£85 ref 1021,
HUMIDITY METER KIT 8:=ds irio a precsion [0 humidsy
mster Sicdesign pob bd dwrisy et 20 componerds includsd £29
PC TIMER KIT Fous charnsl cutpat congraied by your PO, wil
Twiich highcutrst meErs Wi TeEys [EupEed) Scﬂni:ig_,_-pse-‘so
yicEaprogiam vE yoa wa youwant
Wonamum system configeration -nﬁ:‘ VGEA L 1,540 sersl port hard
drive with e 100K fres £2458
MAGNETIC MARBLES Trisy haim besn arnund fr 2 rusmbar of
yearsb2atlghe IEa incunosay snd emaremerd Apsckaf 12 just
£208 = GRR20
NICKEL PLATING KIT Frifssarsl estropisieg sl Bt e
franciorm (ussing parts inin showpisses in 3 hoors! Wll pists ods
sl won, bitrde, ponmetat copper, walded sivar sodernd or iszed
jointe K veiudesennohitn pizte | 0 sgch=s Youwsssonss
2 12« supply. & contamer and 2 120 Bpht bulbs £45 raf IGS
Minature adjustable timers, 4 pole c/o cutput 3A 240v,

HY12305, 12vDC adjustable from 0-30 secs. £4.89
HY1260M, 12vDC adjusiable from 0-50 mins: £4.89
HY24058, 240v adjustabls from 0-5 secs. £48%
HY240680m, 240v adjustable from G-83 mins. £6.89

BUGGING TAPE H.ECORDER Smisll voioe sctivated recocder,
LSas Mk -3 phones £95 03 el MARER
POWER SUPPLY %me.e:mmszrddn!m:b!w[}c
S00mA oiEpEE Sarpen price £5 95 raf MASERS

COMPOSITE VIDEO KIT. Converts compon vidso Ftn g
r=te Hoyne, Vosyne, and video. 12v BC. £1200 REF: MAGEP2L.
FUTURE PC POWER SUPPLIES Tress s= 2550135:50mm,
4 drve conneciars | moiner board connecize. 150ae v Bn =
indet end ool saatch T1ZREEFS

VENUS FLY TRAP KIT Srow yeurowncamnarcus plantwah ths
6"X12° AMORPHOUS SOLAR PANEL 12v 132410mm
130mA Borgan ree st 555 es REF MAGEP1Z.

FIBRE QPTIC CABLE BUMPER PACK 10 mstrester £492
= MAGSP13 idssl for sxrpenmantss! W micr E12 55 i MAGTEN
ROCK LIGHTS Uniseasithings thees fwo psces of rock inat glow
when rubbed gastar belved b calss a3z par REEFR

3" by 1" AMORPHOUS SOLAR PANELS 145 7ioma 10
wasts slumiraur i, soew rminels. £55 e MAGAS.
ELECTRONIC ACCUPUNCTUREMIT Suisintaansiscioos
version insiead of necdiss! good 1o experiment Wil £S5 = TR0
SHOCKING COIL KIT 8uid fos e tattary coarsind devica =i
2l sorts of Hhinge, alen g2fc worms out of the ground] £9 1 TP35
HIGH POWER CATAPULTS Hrgsd =rm teace for sisbity,
spead of srmunSon = nesmess of B0 miss pe howr! Rengeofover
200 metres! £235 rel RS

COMPAQ POWER SUPPLIES WITH 12V DC FANS ==
TRSOTRY Pou s Some Ok same et bot wort ® o e B sioned
sty Sooat 300w PO s wih BEC mpt 330 sshd O
BALLON L!ANUFAGTURJNG KIT Britehy mada, emad bich
 h=ssolunl £3 95 I GVERSR
8-0.9V 4A TRANSFORMERS, chzses meurt 7 ref LOTIZA
MEGA LED DISPLAYS Bz your 52 5 chock o samathing Wi
these mega 7 s=g dscisys S5mm hgh, B mmwids Sonapchfor st
£4.55 ref LOT16 or 3 burmpsr pack of 50 dssplays for just £25 red
LOTIT.

SOLID STATE RELAYS

CWPDC- 200 3 30vwe cperatan D200vde 1A 8250
SMT2000073 3-Z4vde operston. 28-280v=c FA 450

SAE FOR FREE
COLOUR CATALOGUE

WE BUY SURPLUS STOCK

FOR CASH
SURPLUS STOCK _LINE 0802 660377
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Way to go, Car?

Carin is pari of the new generation of GPS-based in-car get-you-to-your-destination
aids. Now the car really does know the way ... Graham Whyte reporis.

-

hat do you get when you cross a Whsatstone

bridge with a sidereal satellite, with a CD-1, with

the highways department? Only so far ... but

add a fluxgate compass and saveral layers of

digital mapping, and you arrive at Carin, the
new in-car navigation and information systam from Philips. The
system is controlied from a *"Man-Machine Interfacs” (MMI)
front-end, though calling Carin a ‘maching’ is an impressive
understatement.

Conceived early in the 1980s, Carin is one of several in-car
navigation systems 1o reach the public in mainland Eurcpe and
America in recent years. In the UK, however, it appears to have
stolen the march, at least inside the M25 “London bypass”,
where | suspect it has been fully operational for longer than
Philips have yet admitted - like most new, complicated digital
systems, it has not been without its share of teething troubles.
But the £3,000 after-market (retro-fit) price-tag will not remain
exclusively “capital” expenditurs - by the end of 1997 most
major conurbations should be looking at the sky to find out
where on sarth they are - and motorway guidance will provide
the missing links for the bits in between.

Why do we need this technology? What’s wrong with using
the good old A-Z? Quite a bit, if you're driving a car - until
someone comes up with a way to conveart an entire map-book
into a head-up display, stopping to look is the only safe option.
And what do you do when you don't know quite where you are
-and then you find your destination is on the page join?

Ever since the ancient mariners’ race for a positional fik
inspired the Harmison chronometers, man has had a passion (a
fixation?) to know his exact whereabouis:-When all you had to
do was find the New World, near enough was coften good
enough, but nowadays, when we want o getto Bio A, we
don't mean A+ or A-. If you know the approximate bearing,
most scouts could gst you to B from A with nothing much
more than a watch (even a digital cng), as long as the sun is
out (and how often is thai?). But how do you find your way
when you (a) don't know the distance and bearing to your
destination, and (b) ars enclosed in a dynamic environment
constantly re-positioning itseif in time and spacs - like a car?

Take one passenger, add one disc
When Martin Thoone addressed the topic in the Philips
Technical Review, Dacaember 1987, hie pointed out that the
most reliable in-car navigational aid available at that time was
called a "passenger. Nots that he said “in-car” - electronic
and radio nav has besn around in boats since Decea first criss-
crossed the English Channe! when Marconi was a brand-
leader. By the mid-1980s avionics navigation was taken for
granted. But none of this spawnsd an elecironic automotive
guidance system that nesded neither specialised training or a
massive support infrastructure such as range-finding beacaons.
And - significantly - thsrs was no low-cost means of
storing the huge amounts of data in a deiailed electronic map
of even the smaliest town.

*
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Figure 1: the Carin system schematic
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That was in 1987 - but enter a technological revolution
that allowed manufacturars to put Garin and its rivals on the
map: CB-l (Compact Bisc Interactive), easily poriable-and
able to stare up to 700 Mbyiss of datzg, the perfect medium
for storing the digitised map data that interacts with Carin’s
sense of direction. To put it inlo perspective, the whols of
Germany now fits onto ons disc.

Clearly, CD-l is only part of the story (figure 1). Long
before tha digitised map is consuited, the CG-23 navigation
computer system gathers positional information from three
other sources: wheal sensors, compass and a GPS anging,
currently supplied by Trimble (figure 2). The processed data
is delivered to the driver via a full-colour LCD panal (figure 3)
mounted on or in the vehicle fascig, and a spesch
synthesiser. Designated the MMI-93; this unit has % small,
separate key pad (figure 4) that allows the driver to sslact
command options from muttiple-choice displays.

Billed ‘as “the ear of the not-too-distant future”, ihe
prototype British vehicle fitted with the forerunner of the
present system (and a full gwerty keyboard) was dssigned
by LLA.B {Industrial Automotive Dasign) of Worthing. The CD-!
unit-and CC-93 computier share a BDIN enclosure accessible
for changing discs. An Arcnet local area bus on coaxial cable
hooks the CC-983 to the MMI-8&,

Vehicle Location Probability Area (VLPA) is the Haly Grall
of vehicle guidance system designers: we've all heard about
ihe diminutive African tribe whose misfortune was to dwell in
a land where the grass was taller than-they were - well, the
same sort of agonising goes on inside CC-23, as the
compaonents of the location system track the vehiicle’s VLPA.
It uses three sources to confribute to a dead-reckoned
position at any given mement (strictly speaking, at any given
stretch of road within a few meiras).

The first of these sources is a pair of sensors that
measure the revolutions of the non-driven whesls and the
distance each has travelled. As the differential action of thair
commen axle will cause the wheels 6 travel at differant
speeds through bends and corners, so the two whesls will
also travel different distances. This constantly-changing
relationship providss the processaor with enough data to
calculate changes of direction as well as distance travelied.

# e

Figure 2: a Trimble GPS engine high integration circuit board
Trimble engine: photograph courtesy of Trimble.

| (e

Here comes the U.S. ... Navy
= The second source is a fairly straightiorward fluxgate
Figure 3: the LCD panel in situ compass that monitors the vehicle’s bearing in refation to the
= — = earth’s magnetic fisld. For 2 while, these two were-

= ' | considered sufficient 1o give reliable dead-reckoning - which
is just as well, because that's all inat they, had. Then along
came the US Navy with around 24 navigation satellites in
sidereal orbit, to which they sold the key of the door. (The
side dodr, anyway - only the Top Guns géet to play with the
real McCoy.)

Suddenly, Philips were able to add (sky)nooks 1o their belt
and braces, and fram 11,000 miles away Global Positioning
System (GPS) satallites uprated ths reliability (if not the
accuracy) of the VEPA, and Carin came of age. Yet despita
these detailed computations, all the system could know for
sure was that the vehicle had travelled a certain distance,
performed n changes of direction, was on some particiutar
bearing, and that the GPS was indieating that the vehicle
was either at a given point on the earth’s surface (or
somewhere in space ...}

- ! So we have arrived at a point (if you'll excuse the pun)
Figure 4: the selection keypad where the system can predict with almast cast-iran cerfainty
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Figure 6: a “block diagram”of the navigation process |
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a VLPA within 50 mietres or'so either way. To turn all this
refativity into facts, Carin uses the CC-93 proeessor to
compare the VLPA with the topographical data retrieved
fram the CD-l, to geperate a fix - that appearsat lastas a
street name at'the botiom of the MMI screen (figure 5).

But this is not just a location system: its uliimate function
is to guide you to your chosen destination. it might be
enlightening o discover you are at The Barbican, but
suppose you really want to be in Holborn Viaduct?

The clever bit is the dynamic guidance sysiem that
updates itself as the vehicle heads towards your destination:
You know the one about the driver whe asked for directions
and was told “you don't want to start from here, mate.” Well,
Carin follows that advice. Imagine an invisible fishing line,
with the hook atiached to your car and therod located at
your destination. In principle, that's Cann. It pin-points your
destination, works backwards to your current position, and
then reels you in with audio\visual directions generated via
the MMI. We can use figure 8, which is a schematic of the
Series 2 positioning and guidance precess, as a block
diagram to examine the functions and system components
{figure 7) in more detall.

On the left of the dizaram is the dead-reckoning function:
the wheel sansers and compass have gone, replaced by a
gyroscope and “distance pulses”. The former combination is
still used in some of the "oniginal equipment” arrays faciory-
fitted by vehicte manufactures such as BMW. On the after-
market Series 2 version, Philips have discarded the whesl
sensors and compass in favour of a pch-mounted piezo-—
slectrical vibration ayroscope, which functions as an angular
rate sensor, with a feed from the vehicle’s own elecironic
speedometer to provide a linear distance input. Although
marginally less accurate, the gyroscope is easier to fit and
requires no:specialist calibration. Figure 7: the external hardware of the Carin system
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Magneto-resistance
Both the electronic compass and the whesl sensors, which in
iater vehicles are part of the ABS mechanism, employ
-transducers to convert a magnetic flux into voltage, utilising the
magnete-resisiance effect in which thie resistance of cartain
materials depends on the angle between the direciion of the
current and that of the magnetisation, Because the sffect is
strongest in feromagnetic material, the transducer is made
from muitiple strips of a nickel-iron alloy. These strips are
connected in four groups to form a Wheatstone bridge (figure
8). When the external magnstic field is zero, the direction of
magnetisation will be parallel to the x axis, The angle between
the dirsction of current and magnetisation, and hence the
resistance, changes when a magnetic field is applled’in they
axis.

The maximum sensitivity of such a transducer Is about
0.1mV per ampere/metre at 5 volts. The electronic compass
may contain three such transducers to measure the strength of
the terrestrial magnetic field in three orthogonal directions.

Two similar transducers (Tri2 and Tr2 in figure 9) are ussd
1o measure the revolutions of the non-driven whesls by
generating up to 50 periods of magnetisation which togsther
correspond to 360 degrees. As the wheel turns, the fransducer
supplies a sinuseidal signal which is amplified and converied
into sguare-wave voltages which, in turn, are converied into a
pulse train. Binary numbers are also generated to indicate
v v separately the angular rotation of the left and right wheels
B a8 AV & A relative to the pravious dead-reckoned fix,
Several calibrations follow installation. To begin with, the
vehicle is driven around a closed loop to enable the compass
to be calibrated (after which the effect of the car’s magnstic

Figure 8: (a) (Top): Inside a KMZ10 magnetic transducer: the

transducer is composed of ferromagnetic strips connected to field can be largely eliminated), and the wheel-sensor _
ft;rrm a Wheatstone bridge, ancrlduses}the magrla‘eto-resislanc-e transducers matched te each other by comparing thair output
effect to measure magnetic fields. (b) shows the prinicple of a I : , e
magneto-resistive transducer with & computer-generated regression circle. The odometric

function is calibrated by driving the vehicle in a straight line
along a measured distance and

comparing the output with the
known distance.

The remaining, non-
correctable, emors are
collectively treated as random,
the magnitude of which can be
estimated, since their standard
dsviation can be calculated with
a fair probability from repeated
measurements. Thase standard
deviations of the random errors
in the measurement of heading
and distance can be obtained
from comparing a large sample
of dsad-reckoning fixes with
correct, map-matched fixes.
The magnitude of the rmndom
J3 7 errers centributes to the size of
Cl|l—o - the VLPA which is, in theory,
> » > - ) bounded by an ellipse whosa
T4 | *—Ta 5 area is determined by rules for

AYRTA B R the propagation of random
EITOrs., '

Boih the compass and whee!

sensors provide a quantifiable

F;gure 9: the principle of a wheel sensor. ST is a permanently magnetised strip; ?1 is the period heading, in the former cass an
of the radial magnetisation; wR is the peripheral velocity of the strip where  is the angular di inthe
velocity and R is the radius; Tr1 and Tr2 and magnetic transducers. The output signal is absolute heading, and |

approximately sinusoidal with a period T = p/wR. latter relative to an initial value,

ELECTRONICS TODAY INTERNATIONAL
o 12




The leading vintage wireless magazine

INCLUDED IN THE CURRENT ISSUE...
» RAF transmitter T.77 « Early Cossor ‘Tin-hat' valves ¢
« John J. Dunster — cabinet manufacturer »
* SW radio telecommunications after 1945 =

PLUS all the regular features
Annual subseription (6 issues) £18.50 in the UK,
£19.50 to Europe; £23.75 the rest of the world, by
airmail, or send £3.25 or a US35 Bill for a sample

Also from the publishers of Radio Bygones,
books for the vintage collector
and enthusiast ...

Watchers of the Waves

by Brian Faulkner

A history of Maritime Coast Radio
Stations in Britain over the past 100
years. 128 A4 pages with over

80 photos and 24 drawings.

Price £13.50 to UK, £14.20 elsewhere.

Wireless for the Warrior - vol. 1 by Louis Meulstee
A technical history of radio communication equipment in the
British Army from Wireless Set No. | to No. 88. 360 A4 pages
with over 150 photos and 300 drawings.
Price £27.75 to UK, £28.65 elsewhere.

The Racal Handbook by Rinus Jansen

A review of Racal communications equipment — receivers,
transmitters-and ancillaries — from 1956 to 1975, mainly
based on Racal technical sales literature. 102 A4 pages,
with 59 photos and 24 drawings, plus specifications.

Price £13.00 to UK, £13.75 elsewhere.

Comprehensive Radio Valve Guides

Facsimile reprints of books published by Bernards/Babani in
the 1950s and '60s. Among the most comprehensive and
user-friendly valve data ever published, the five books deal
respectively with valves produced during 1934/51, 1951/54,
1954/56, 1956/60 and 1960/63. English, European,
American, USSR and Japanese types are coverad.

Each book contains between 40 and 56 AS pages.

Price £2.95 each to UK, £3.25 elsewhere, or the
complete set of five for £14 to UK, £15.50 elsewhere.

Handbook of Radio, TV, Industrial &
Transmitting Tube & Valve Equivalents

A companion to the above Valve Guides, listing
commercial and military equivalents and comparables from
both sides of the Atlantic. 60 A5 pages.

Price £2.95 to UK, £3.25 elsewhere,

The Story of the Key by Louise R. Moreau

A reprint of a popular and profusely illustrated series from
Morsum Magnificar magazine, describing the development
of elegraph keys from Morse’s original ‘Correspondent’ to
the bugs of the post-WWII period. 60 AS pages.
Price £3.95 to UK, £4.25 elsewhere.

All book prices include postage. Overseas prices are for
airmail despatch to Europe, surface mail elsewhere.

Airmail rates to the rest of the world available on request.

Please make all cheques payable to G C Arnold Partners

G C Arnold Partners (E3), 9 Wetherby Close, Broadstone
Dorset BH18 8JB, England. Telephone/FAX: 01202 658474
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Exclusive 10% off all
visionics products to
all ETI readers

Swift Designs Lid. are the UK sole agents for all Visionles
products, and following the successful recent release of
EDWinNC are giving all ETI readers a chance to save even
more on all versions of the package. Once you have
purchased (making sure you enclose the voucher from the
front cover of this issue) we will continue to give 10% off any
further updates or software enhancements you buy in the
future. As an ETI special offer buyer your name will remain
on our files and you will need to do nothing more. See the
advertisement in this issue for detalls of the savings this
offer can‘make for you.

All software backup Is free, and can be accessed via our
phone hotline on 01438 310133 or via eMail v
designs@swiftdesigns.co.uk. Also access our web site for all
the latest news about Visionics products and 'Freebies’,
www.swiftdesigns.co.ul.

Swift Deslgns' Ltd. is principally a printed circult design
house, and as such uses this software in the daily running of
our own business,; any problems encountered are therefore
shared probiems, and we have a commitment to the
advancement of EDWin, in both the single user and
commercial marketplaces. All queries are dealt with
promptly, and hopefully, to all users’' satisfaction.

We look forward to giving all ETI readers the chance to own a
really powerful EDA package at a price that has no equal!



ZLL z, i-!Esir':E’.ljv lHEcosﬁ
+ =
c2 c3
e" o°
| - ===
| i |
. |
| - v I
' fe fe '
‘ HP | e ||
| ) |
‘_ L A _FU |
(5]
Z,—»+
Cc4
Z —»+
KJ'l‘yn

Figure 10: the reconciliation schematic: processing the signals
ZL and ZR from the wheel sensors and HEsin@ and HEcos@
from the electronic compass. C2,C3,C4 are computing units; FU
is the filter unit. In C2 the signals ZL and ZR are converted into
a signal @W for the heading. In C3 the compass signals are
converted into a signal @C comparable with @W. HP is a
highpass filter; LP a lowpass filter; fc the cutoff frequency of
the two filters; R is the control unit that continuously controls
the magnitude of fx by measuring the rms value of the
interfering components in @W and &C. After addition, the
resultant signal @ is periodically converted into values xn and
Yn for the coordinates of position, with the aid of the sum
signal from the wheel sensors.

They are both subject to interference because of the signal
source: the whesl! sensors are subject to slow drift dus to
changes in tyre pressure, tyre wear, and so on, while the
compass is subisct to very fast fluctuations caused by the
magnetic fields of other vehicles, stesl bridges and other
masses along the road. And, of course, there is a small but
censtant error due to the magnetic field generated by the host
vehicla.

These disparate signals must be recongiled and corrected. A
schematic and description of this process is given in figure 10.

Getting it right

Having ironed out as many of the disturbanices as possible, a
complex dead-reckoning algorithm factors in the random emors
and calculates the instantaneous VLPA, But despite the
cleaning-up process, random errors will always remain within
the VLPA which will, in consequence, grow continugusly. Under
difficult circumstances the VLPA can grow very quickly, and this
is where the addition of a GPS fix will limit that growth and so
improve the reliability of the positioning systemn. (A description
of how GPS functions appeared in ETI August 1894.)

Of course, we know that VLPA positioning, even at the
point of update, serves litlle real purpose unless it can be
expressed in ierms of a strest location. Knowing your
whereabouts to a six-figure fix is great if you normally navigate
your way round London with a Pathfinder map ...

At this point it is only the GPS element that Is providing
anything like a navigational fix - the rest is a length of electronic
string that has charted the course but not the position. To find
your precise whereabouts in the real world, turn to the

NavTech digitised map on the CD-1. The dead-reckoning
process generates a pattern of calculated positions which are
compared the topographical map. A match fixes the part of the
road network where the car is, and resets the VLPA at thai
instant in time and space to its smalfest, or most accurate,
area - which immediately begins to grow again as the car
continues to move. Whenever a dead-reckoning is mads, the
computer detecis the segments of the digitised map contained
in the VLPA rectangle and holds them in memory as ‘tress’ of
possible routes. If a segment is found to lie beyand the VLPA
in the next dead-reckoning, it is discarded from the tres. A
position correction takes place if the compuier can dacide with
a good degree of certainty which of the possible routes has
been followed.

Dead-reckoning, map matching, VLPA update, VLPA
growth continue in a memy-go-round of estimate, comection
and counter-carrection repeated evary five metres or so with
sufficient accuracy for the system to know, and tell the driver
via a message on the MM, the exact location of the vehicle at
any moment. As the name of the road changes, so does the
display. It is immediate and, in my experience, always correct
and quite uncanny.

The digital map

So far we have looked only at the positioning part of the
system; the so-called FVH components - position, velocity and
heading relative to polar norih. On input of a destination via the
MM, using the keypad to highlight and ssiect the required
function on the display scresn, Carin starts planning a route.
But before that, it is worth considering how the map has been
created, bearing in mind that it is much more than an
electronic road atlas.

The digital map is divided into a large number of uniform
areas, each containing several levels or networks, all covering
the same area but with more or less detail. For example, the
area that covers part of Wandsworth (in south London) may
contain on its highest level only the South Circular and A3 -
major routes between, say, Southwark and Kingston. The next
layer down would include both these roads plus a number of
secondary through routes, and would be used by the system
on a more localised journey, say, from Fulham to Clapham
Junction. The lowest level would contain all the information on
its two superior networks, plus the entire tertiary network of
local residential roads as on a printed town plan, and would be
used for local journeys, such as might be mads by doctors or
delivery drivers and, of course, visitors whose destination was
in that immediate area.

NavTech, and their only serious rival Tele Atlas (aka Etak),
use OSCAR (Ordnance Survey Centre-ling Alignment of
Roads), which datails every public driveable road and most
private roads in a digitised format using the vector method, in
which the axes of the roads are closely approximated by
straight-line segments. This requires less memory than the
alternative raster scanning methaod, and has proved entirely
adequate for all the pan-European and American databases
already in use. Figure 11 shows how a road network is
translated into a series of points each connected by straight
lines - the sharper the bend, the shorter the lines, The position
of each point can be expressed as either an xy co-ordinate on
a conventional grid system, or as a geodstic co-ordinate.
Naviech manipulate this geometry to mest the required
spscification for in-car systems and, as an example of the end
result, figure 12 shows how the area around Greenwich
Cbservatory appears on one of Navlech's computers.
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Surplus always
wanted for cash!

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

LOW COST PC's IC's -TRANSISTORS - DIODES

SPECIAL BUY

'AT 286'
40Mb HD + 3Mb Ram

LIMITED QUANTITY cnly of thess 12Mhz HI GRJ\DE 236 SySiEmS
Mada in tha USA to an rnd,:str;al specification, tha system was
gesignad for tofal relshdily. The compact case housas the mother-
besrd, PEU and EGA vides card with singlc 5" 1.2 Mb fioppy disk
dave & integral 40Mb hard disk drive {0 the front. Real time clock
th baltery I:acku'p is provided as standard. Supphed in good used
condition comp with anh d kayboard. “nk + 2Mb RAM,
DOS 4,01 and ¢ 90 DAY Full Guarantes, Raady fo Run !

Qrdar as HIGRADE 285 0”‘ y £f29_ oo (E)

Opitional Fitted extras: VGA graphics card £29.00
1. 4MD 3%° fioy np?fu_-.h driva (instead of 1.2 M) £19.95
\'f"‘pa‘:‘t.t 8.0 for Dos - when 3%" FDD oplion ordared. £22.50
NEZDO0 Ethamneat (thick, thin or twistad) natwork card £29.00

LOW COST 486DX-33 SYSTEM

lellen quantity of this 2nd uses, supurb small size daskiop unit
ully fealured with sfandard sfmm conneclors 30 & 72 pn Supplisd
n..'h ke}toard 4 Mo of RAM, SVGA monitor cutput, 256k cachs and

nt=gral 120 Mb IDE drive with engis 1.44 Mo 3.5° i‘up;.y msac drive.
Fuily 15ated and quarantesd. Fully expandshis
Many other o3 - call for detail

£399 OD (E)

FLOPPY DISK DRIVES 312" - 8"

514" or 312" from only £18.95 !

Massive purchases of siandard 5%° and 31" drives enablss us 1o

prime Eocuct at indusiry bealf? low prices! All units {un‘;ss.s
are BRAND NEW or removed from often brand new equp-
nd are fully tested, aligned and shipped 10 you with = 80 :Fay
guranies and oparats from standard woltages and are of signdard

Tala

f.an All are IB!&PC compatible {if 312" suppenad oo your PC),
£24 95*’3]

3%~ Panasonic JU3S34 720K or equivalent AFE

3%" Milsubishi MF355C-L 1.4 Msg. Laptops only

3% Mitsubishl MF355C-D. 1.4 Meg. Non lapiop

S%"* Teac FD-55GFR 1.2 M=g {for IBM po's) RFE

5%* Teac FD-55F-03-U 720K 40080 (lor BBC's eic) AFE

BRAND NEW Mitsubishl MFS018 m.SS(Bﬁ

ie top case with integral PEU for HH 5W° Flopp or HD 229.95{31

hugari 800801 8° 55 refurtishad & tested i

8" Shugart B10 B' BS HH Srand New 2195 DlhEl

B” Shu 851 8° double sided refurbichad & 1sstsd £250.00{E}

Mitsubishl M2894-63 8% doubla i NEW £275 0 E
EﬂﬁgaE]

Hitsubishi M2856-63-02U 8" DS simEns NEW
Dual B casad drives with integral powss supply 2 Mb
HARD. DISK DRIVES

End of line purchasa scoop! Srand new NEC D2246 8° 83 Mbyis
drive with industry standard SMD interface, replaces Fuitsu

cquivalent modsl, Full manual. Only £299.00 or 2 for £525.00 (E)
315" FUJI FK-309-25 20mb MFM UF RFE £59.95({C]
315" CONNER CP3024 20 mb IDE UF {o-' equiv JAFE m.ss[cl

3% CORNER £P3044 40mb IDE UF (of squiv.JAFE £69.00(C

31" RODIME RO3057S 45mb SCSI UF (Mac & Acom)  £69.00(C)
WESTERN DIGITAL §50mb IDE I'F Brand New  £185.00(C)
MINISCRIBE 3425 20mb MFM UF [or equiv.) RFE  £49.95(C

54" SEAGATE ST-235H 30 mb RLL IF Rafurb 259.95{13

5u* CDC 24205-51 40mb HH MFM UF RFE tested £68. ES{C;

514" HP 9754B £50 Mo SCS| AFE testad €84,

514" HP C3010 2 Ghyts SCSI differential RFE tesisd 5195.00

B FUJITSU M2322K 160Mb SMD UF RFE testad i:!gs.uu[E'.

Hard dise controlfiaes for MPM | IDE. SCSI, ALL sic. from £16.95

THE AMAZING TELEBOX

Canverts your colour menitor into 8 QUALITY COLOUR TVI!

TV SOUND &
VIDEO TUNER

CABLE COMPATIBLE *

e

TELEBOX is an aftractive fully cased mains powered unit, cone

a: all efecironics ready 1o plug inlo 2 hosl of vidso monitors
mads &y makars such as MICROVITEC, ATARI, SANYO, SONY
COMMDDDRE. PHIIJPS TATUNG, AMSTRAD stc. The compas?
vidso cutput will 2iso plog ditsclly info most vidso recodsis, al wﬂg
reception of TV channals not normally recaivabla on most telavi-
sion receivers® (TELEBOX MB). Push bufion controis on the froat
afiow recepiion of 8 fully tunsabls "off air® UHF colour teisvision
TELEBOX MB covers vrivaly 2 teievison fregqusnciss
VHF znd UHF mncluding the HYPERBAND as used by most cabis
TV operators. A composits vided cutput is located on the rear pansl
& ot connection to most makes of monitor or dasktop r.umputsr
deo ¢ systems. For complsts compat: - @ven for monitors wiih-
sound - an infegral 4 watt audio ampifier and low lavel Hi F

...u-..a’ace.d@ja=~taw=ard
TELEBOX ST f= Ry

TELEBOX STL = Sl'c'
TELEBOX MB

£36.85
£39.50
1 =t £69.95
stats 5.5 of 6 mHz sound specification.
i=box MB should be connacted

on all Telshoxa's i (B)

DC POWER SUPPLIES

Virtually every type of power
supply you can imagine.Over
10,000 Power Supplies Ex Stock
Call for info / list.

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

Fer MMAJOR sAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEO MONITOR SPECIALS

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

Mitsubishi FAS415ETKL 14 SVGA Multisync coicie mantar wih fra
028 dot pch twbe and resolsion of 1024 x 768, A
. variety of nputs alows connsction 0.2 host of comput-
BM PCs n CGA, EGA VGA & SVGA

3

mmmw%mm
specication. Fully gusrentesd, supplisd in EXCEL-

THASwvaae 8475 Only £119 o ,20ess

Tiit & Swivel Basa £475 MITS-SVGA
Extemal cables for other types of computers CALL

VGA cabie for IBMPC
As New - Used on film set for 1 weak only!!
15" 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 80 day guarantee. £145.00 (E)

Surplus always
wanted for cash!

19" RACK CABINETS

Superb quality 6 foot 40U
Virtually New, Ultra Smart

Less than Half Price!
Top guality 19° rack cabinets made i UK oy
Optima Enclosuras Ltd. Uniis teature
designer, smokad syl ibdkable front doorn,
full height lockable half loirvared back door
and louvered removable sids pansis. Fully
adjustable mternz! fudng struts, ready punched
for any configuration of aquipment mountin:
plus ready mouniad integral 12 wa 2y 13 amp
socket swilched mamns dstrdution irp maks
thesa racks soma of the most versatile we
have aver sold. Racs may be stacked side by side and therzlore
tequire only two side pansls fo stand S*‘Igf &7 in multipis bays
Overall dimensions ars: 773" Hx 32%" D x 22* W. Order as:

OPT Rack 1 Compiate with removable side pansls.  £335.00 (G)

OPT Rack 2 Rack, L=ss =dds panels £225.00 (G)

| 32U - High Quality - All steel RakCab

Mads by Eurocraft Enclosures Ltd to tha highes! possible spec,
fack fzatures all steel construction with amovabls
sida, front and back doors. Front and back dodrs sre
hinged for easy access a2nd a0 are lockahbls with
five secure 5 laver barrel locks. The front door 5
15 censtruclsd of dpuble walisd stes| with a §

.
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Jus! In - Microvilec 20" VGA (800 x 800 res.) colour monitors.
Good SH condition - from £222 - CALL for Info

PHILIPS HCS35 (same styls 35 CME833) altractively stylsd 147
colour monitor with both RGB and standard composite 15.625
Khz video Inputs via SCART sockatl and saparats phano jacks
Integral audio power amp and speakar for all sudio visual uses.
Wil connect diredt to ga and Atari BEC compaters, [daal for 28
video monitoring / security appiications with direct connection
to most colour cameras. High quality with many fsatures such as
frngs nﬁl;ﬁa_fﬂ[!,lagxl \,-f;gn . VCR Iﬁggnt-ctm butten ete. Good
usad condtion - fully tested - guarant
Démensionz: W14" EH'EE-‘&'; 15D oniy £95 =]

PHILIPS HCS31 Ultra compact 97 cofour video momitor with stan-
dard composite 15.625 Khz vidao miput viz SCART socket fdsal
fo¢ all mondong / sscunily applications. High qualty, ex-squipment
fully tesled & guaranteed (possaile minor sct=en bumns). In attrsc-
tve square Diack plastic case measuring W10" x H10" x 13%" D
240V AC mains powsred OI'IIY £79.00 o
KME 10" 15M 10009 high definition colour monfiors with 0.28" dot

pitch. Supesb clarity and modarn styling. -

Oparalss from any 15.625 khz sync RGE vidao
source, with AGE analog and composite sync
such as Atari, Commodora Amiga, Acamn
Archimediss & BBC. Measures caly 13%° x 12°
11*. Good ussd condition

Only £125 &=
20" 22" and 26" AV SPECIALS

Suparbly made UK manufaciure. PIL all solid stata eolour monitors,
compists with compesita vidso & optional scund input. Attractive

teak style cazs. Perfect lor Schools, Sheps, Disco, Ciubs etcln

EXCELLENT Htla used condition with full 30 day guarantes.

20"...£135 22"...£155 26"...E185@/

SPECIAL INTEREST ITEMS

MITS. % FA344SETKL 147 Industial spec SVGA montors £245
25W 1o 400 kWY - 400 Hz 3 phase power sources - ex siock EPOA
IBM 8230 Typs 1, Token ting bass unit driver
IBM 53F5501 Token Ring ICS 20 port icbe modulss
IBM MAU Teken ring distribution pansl B228-23-5050N
AIM 501 Low distortion Oscilaior 8Hz to 330Khz, IEEE
Trend DSA 274 Dats Analyssr with G703{2M) 84 Vo
Marconi 8310 Progremmabis 2 1o 22 GHz swesp gansrator £6500
HP1650B Logic Analyser £3750
HP3781A Paltem generator & HP3782A Emor Dalector
HP APOLLO RX700 systam units

HPE621A Dual Programmabis GPIB PSU -7 V 180 walts
HP3081A Industrila workstaticn S\w Barcode swips reader
HPB264 Rack mount variaos 0-20V @ 20A metered PSU
HPS54121A DC 1o 22 GHz four channel tasl sai

HP7580A A1 & pen HPGL high spead drum plotter

EG+G Brookdsal 85035C P‘?"" ion lock i amp
inspection system

= vibraticn lest system

£950
£1800

£POA
omputar controlled 1058 x 550 mm X Y tab'a & controlier £1425
Keithlay 580 CV capacitor [ voltags anslyssr

EPOA
Racal ICR40 cual 40 channel voics recordar sysiam £3750
Fiskers 45KVA 3 ph On Lins UPS - Nsw batts Dac 1285 £9500
ICI R5030UV34 Cisanins uitrasonic cleaning systsm £POA
Mann Tally MTE45 Ha?n zoeed Ine printar
Intel SBC 486/1335E Mulibos 486 system. EMb Ram £1200
Zata 3220-05 AD 4 pen HPGL fas7 drum piotters £1150
Nikon HFX-11 [Ephiphot) sxposure control unit £1450

Motorola VME Bus Boards & Components List SAE [ CALL EPOA

Trio 0-18 vdc linaar, meterad 30 amp bench PSU. New £550
Fujitsu M3041R &00 LPM tand printer £1850
Fujitsu M3041D &30 LPM printar with natwark intarfacs £1250
Perkin Elmer 2998 Infrared spectrophatometer £POA
YG Electronics 1035 TELETEXT Dacoding Margin Mster  £3750
Andrews LARGE 3.1 m Sateiita Dish = mount (Fee Voyages) £950
Sekonic SO 150H 18 channal digaal Hy chant recoedar £1995
TAYLOR HOBSON Tallyzusf ampifier [ recordsr £750

System Vidao 1152 PAL wavelom mondor £485
Test Lab - 2 mir squsre guisticed scoustic test cabinsts £300

Kenwood 9601 PAL Veciorscope - NEW £6
Please call for f:.m‘her details on the above items

aQ style’ smokad acrylic front pans! to} :
snzhie status indicators to be seen through tha HE
panst, yel remain unobtrusive. Intemally 1he ek | H =
teatures fully skolted reinforcad vertical fixin
members to lake the heaviesl of 13”7 rac
equipment. The two movable verical fidng strus | i
(extras avaithbls) ars Fre punched for siandard
‘cage nuis’. A mains distribution panal mtamat '}w
ly mountad ta tha bottom tear, providss B x IEC 3 {1
pin Euro sockets and 1 x 13 amp 3 pin switched ‘-\,
utility secket. Owarall ventilation is provided by
fully louvered back door and doubls skinned top ia..m
ith: top and sids louvras. The top pans! may bs removed f
of integral fans to the =ub plate elc. Cther f=atures inciu

:-:1e‘j
castors and floor lsvelers, prapunchad utility panet at lower rsar for

cabie / connector accass gfe.  Supplied in exceilent, sightly used
condition with keys. Ca[nur Royal blue. Extemal dimensions
mm=1625H x 6350 x 603 W. (64" Hx 25" D2 23W° W)

Sold at LESS !han s third of makers price !!

A superb buy at only £195.00 ©

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

TOUCH SCREEN SYSTEM

The uitimate in Touch Screen Technology’ mads by the expans -
MieroTouch - but so'd at a price below cost 1! 55"5‘11 consisls of
a fiat translicent glass laminated panel measuring 28.5 x 23.5 on

connecied to an siectronic cantrolier PCH. The conlroliar prodiscas
a8 atnndnrd serial R5232 or TTL output which contruously givas
simpis senal data containing positional X & Y co-ordnates as o
whese a finger is touching tha panel - as the finger moves, the data
mstantly changss. The X & Y nformation is given at 2n Incredible
matrix resoluticn of 1024 x 1024 positions aver the entirs scesn
siza | A host of av @ gnablss drsct con-
neclicntoa PCfora 1nd of =ppications inciuding: control pan-
&ls, painting G*_’\ﬂﬁﬂa-. S systems, controliers for the dissbled or
computer un-trained elc stc. Imagine using your finger with
Windows', instezd of a mouss || (a diver is indead avaiabis |) The
applications for this amazing product are only limitad by your
!ﬁg&’mﬂm” Cumplata system inclisfing Controller, Powse Supply
Uata suppéed al an incradiils pncec on
Fus incmoTa0e Y £145.00

wmmmummmnn £2995 RFE Tasted

LOW COST RAM & CRU’S

INTEL "ABOVE' Memory Expanslon Board Fulk length PC-XT
and FC-AT compatibls card with 2 Mbytes of memory on board.
Card is fully selectabls for Expandad or Extandad (285 processor
and above) memary. Full data and driver diaks su%%l ad. RFE.
Fully tested end guaranized. Windows compatinia 85(a1)
Hall length 8 bit memory upgrads cards PC AT XT expands
memony either 228k or 512k In 84k step alsotaeuse:iiu fill

n AAM above E40k DOS bmit.
Order as: XT RAM UG. 256k, 234%5 0r512k £39.95 (A1)
£16.50 (A1)

SIMM
1MBx9 SIMMSchp 120ns Only
1MBx9 SIMM3chipB0ns £19.50 or 70ns 5 (.M}
1MBx9 SIMMSchip80ns £21.50 o 70ns £23.75 (A
4 MB 70 ns 72 pin SIMM_-with parity- Only £85,00 (Au
INTEL 455-DX33 CFU INTEL 466-DX66 CFU £69.00 (A1)
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR ££€

FANS & BLOWERS

EPSON DO412 40x40:20 mm 12v DC £7.8510/£85
PAPST TYPE 612 60u50x25 mm 12v DT £8.95 10/£75
MITSUBISHI MMF-DED12DL 60xE80x25 mm 12v DC £4.95 10/ €42
MITSUBISHI MMF-08C12DM BOxBIES mm 12v DC £5.25 10/£49

MITSUBISHI MMF-09B12DH S2x32:25 mm 12v DC £5.9510/€53
PANCAKE 12-3.5 92x22x18 mm 12v DC £7.95 10/ £68
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specdy 110
or 240 v £6.95. BOx BD x 38 mm - specily 110 0r 240 v £5.95

50 MMHOF B26 1900 rack mnt 3U x 12" Blowsr 110240y NEW £79.595

Shippng on all fans (A). Blowers (Bl 50,000 Fans Ex Stock CALL

Issue 13 of Q)zspﬁl y News NOW available - send large SAE - PACKED with bargains!

~ELECTRONICS -

T BT *, ¢ :|ALL MAIL & OFFICESHl ILONDON SHOP DISTEL®© ALLT® ENQU’RFES
s rre 2 : I "eee” | Open Mon-Fri 8.00-5:30 Opgn Mon - Sat 9:00 - 5:30 The Original
L S : ¢ | DeptET. 32 Biggin Way South Norwood REE On line Database 0181 579 44]4
sens @ . . F Upper Norwood ’snﬂ-l E:?m.l Info on 20,000 + stock ftems!
LONDON SE19 3XF Saiharst Fark SR Aail Stations RETURNING SOON ! FAX 0181 679 1927

Al prices fior UK Mainend. LKmamWﬁ%VﬁTtﬂU’rﬂ_mm&&wwmE'Et’l&:ral-'m.am.rtmuepsuﬁun
. Choguss over £100 &2 subist 1o mw':dmgch)snaam

=N Unnversties and Local Aushorifes - minimum acoount onder £50.
CE B ? S | @its 50, (C1en 5, (DS1200, (ELL1500, (FRP1B00, (GROALL Alow apreex  days b shpping
B _gés &wﬁ.’d(&rﬁﬁuﬁsdﬁaﬁa‘dmﬁsmm&rmmﬁm mar-‘-_srmbaaemmi—gi_'esar.ed'a
| *S | nefice. Oroers s bisct 10 stock Disoourss for vollma. Top CASH prices ped for
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Figure 11: digitisation of the road layout with nodes

Points may be either a node or a shape point. In figure 11,
points 1, 2, 3 and 4 are all nodss (where more than one
component exists); points 11 and 12, used to plot curvature,
are typical shape points. Point 5 marks a change in road name
and is therefore upgraded to a node. A succession of painis
that starts and ends with a node is called a chain, or links. To
this skeieton can be added navigable atiributes such as
directions of one-way sireets, resiricted turns, road dividers,
timed road closurss and so on.

Sorting the parcels

At this point Navlech “massage” the daia so that it
corresponds with drivers’ perceplions of junctions “on the
around®, rather than being simply a sirict geometric
interpretation that could occasionally give misleading guidance.
NavTech say that the secret of their success is the application
of “art, not science”. Using County Council (or London
Borough) Transport Policies and Programmes (TPP) sirategic
networks as a starting paint, NavTech dsfine the so-called
“arterial network™ which dstermines the “weighting” applied to
routes, the first steps to which arg distinctly hands-on (figure
13). This process is very much qualitative, and includes
systematic behind-the-wheel driving of the roads by NavTech'’s
own surveyors, as well as consultation with highway authoritiss
and other interesied organisations. This is an ongoing process
that has to take account of changes to road layouts and so on,
and must include “temporary™ long-term road closures (such
as Hammersmith Bridge). Regular updates are issued as
replacement discs which can be ordered by subscription.

All the information is divided into parcels, stored as discrate
blocks on the CD-l and distributed over a number of sactors,
Tne CD also contains addresses of the first sector where each
block is stored, its size in blocks, and the co-ordinates of the
lines that delineate the corresponding map parcel. Access can
He kept to & minimum if the parcels are not too large and are
stored logically to minimise pick-up movement. The first
requirement dictates that each parcel should contain a similar
data value, so that its blocks do not occupy too much space in
the RAM. Canversely, there should not be so many blocks that
the address directory becomes unwigldy.

The second requirement demands that adjacent parcels on
the map should correspond to blocks close to each other on
the disc. To achigve similar block characteristics, the map data
for each parcel must likewise be similar. From this it follows
that parcels in rural areas will be larger than those in towns.
The partitioning algorithm is known as the “region quad tres”,
in which the map is successively subdivided into four
reciangles until the data content per parcel is lsss than a
preset valus (figure 14).

RN AT T

N
11 s T

Figure 12: a digitised map of a NavTech computer

Figure 13: the hands-on approach to weighting

Figure 14: map pariitioning with the “region quad tree” algorithm.

Occasionally adjacent parcels are joined aoain, provided the
combined data value barely excesds the presst. Logical
arrangement of the data blocks for accessibility is achieved by
the application of Peano space-filling curves, where the curve
passes ihrough each point in a given space once only.

ELECTRONICS TODAY INTERNATIONAL
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POWER AMPLIFIER MODULE
LOUDSPE

AMPLIFIERS
L19INCH RACK

THOUSANDS PURCHASED
BY

SRR N

PROFESSIONAL USERS

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXFG800 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: *indspendent power supplies with two tr # Twin LED. Vu meters »
Ltnlm!ml;tWwﬂmtmmtswnkwm*mmmmum
proo! & Latsst Mos-Fets for stress fres power defivery into virtuzily any load * Hich slew rals * Very low

distortion * Aluminium cases ® MXFE00 & MXF200 fan d with D.C. loudspesker and thermal 2=
USED THE WORLD OVER IM CLUBS, PUBS, CINEMAS, DISCOS ETC.
SIZES: MXF200 W19 xH3"%:" (2U)xD14"
MXFI00 W19 xH5%" (JU)xD12"
MAFEOOW1B xH5Y:" (AUu)xD13"
MXFS0O W10 2H5%" (AU)aD14%"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXFB00 £329.,00 MXF900 £449.15
mmmnmug

AY ACTIVE CROSS-O

Advarced 3-Way Stares Active Cross-Over, housed in 2 15" 1 1U case. Exch channe! has Buree lsve! controls:

htu.nidlhp.mnmmlnmlw-ulﬂnmhhprmmbhm:mmﬁ]ulbe

cross-gir frequancy: Bass-Mid 230/500/800Hz, Wid-Top 1.8/3/5KHz. all al 2448 par octave. Bass lnven swiiches

on gach bass Neominal 775mV input/cutp Fully compatible with OMP rack amplifier 2nd modules.
Price £117.44 + £5.00 P&P

JLES-TURNTABLES-DIMMERS-
KERS-19INCH STEREDO RACK AMPLIFIERS

LIVERIES » FHIEND
P‘EUFUCQTALC‘G

UE +

Thass madyles row enjoy a -y lor guaity, and p 213 realistc price. Four
mﬁmmmmn:mmmammeﬁuulwu»rmnu.mm.meo.mmwma
mmammmgmrzmunmummumcmm.mwumnmgmmacs.m
mdmmmrlmmem.MMlnmn shor circuil

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

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

OMP/MF 200 Mos-Fel Oulpul power 200 walts)
R.M.S. inlo 4 ohms, frequency response 1Hz - 100KHz
-3d8, Damping Faclar >300, Slew Rale S0V/uS,
T.H.D. typical 0.001%, Input Sensitivity S00mV, S.N.R,
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 - £4.00 PAP

OMP/MF 300 Mos-Fet Outpul power 300 watts
R.M.S.inlo 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Faclor >300, Slew Rale 60V/uS,
T.H.D. typical £.001%, Input Sensilivity 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 walls
R.M.S. into 4 ohms, frequancy respense 1Hz - 100KHz
-3dB, ‘Damping Factor >300, Slew Rals 75V/uS,
T.H.D. typical 0.001%, Inpul Sensitivity 560mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Prolection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 - £5.00 PAP

OMP/MF 1000 Mos-Fat Output power 1000 walts
R.M.S. into 2 ohms, 725 walls R.M.S. inlo 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Faclor >300, Slew Ralz 75V/uS, T.H.D. typical
0.002%, Input Sensilivity 500mV, S.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Proleclion, 2 Second
Anti-Thump Delay. Size 422 x 300 x 125mm.

PRICE £259.00 - £12.00 P&P

follewing inputs:- 3 turntables (msg), 3
mics, 5 Line for CD, Tape, Video sle.

Price £144,99 - £€5.00 P&P
e

SIZE: 482 x 240 x 120mm

HOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS: |
STANDARD - INPUT SENS S00mY, BAND WIDTH 100K Hs.
PEC (PROFESSIONAL EGQUIPMENT COMPATIGLE) - INPUT SENS
T75mV, BAND WIDTH SOKHz. ORDER STANDARD OA REC.

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,

[LOUDSPEAKER

DROLA
Join the Piezo The low dy ic mass (no voice coll) of a Fiszo tweeter produces an improved
Irensisnt response with 2 lower distortion leval than ordinary d; tweslers As a isnel raguired

Mdumhmdhmw»rmmdqbtwmtmenuunm;nﬂinuﬂum
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE 'A' (KSN1036A) 3" round with protective wire mesh. Ideal for
“uof° bookshell and medium sized Hi-Fi apeakers. Price £4.90 — 50p P&P.
~ TYPE 'B' (KSN1005A) 3% supar horn for g Ip ¥
.| disco and P.A. systems elc. Price £5.99 — 50p P&P.
. TYPE'C' (KSM1016A) 2"x5" wide dispersion hom for quality Hi-Fi sys-
¢ lems and quality disces elc, Price £6.98 — 50p P&P.
TYPE ‘D' (KSN1025A) 2°x6" wide dispersion horn. Upper frequancy
‘response refained extending down lo mid-range (2KHz). Suilable for high
quality Hi-Fi systems and quality discos. Price £9,99 — 50p P&P.
TYPE 'E' (KSN1038A) 3%:" horn tweeler with attractive siltver finish trim.
Suitable for Hi-Fi monitor systems ekc. Price £5.08 — 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting plate, lavel contral

¥ L

.| RES.FREQ. 45z, FRED. RESP. TO 6KHz, SENS 100dB.

ALL EMINENCE UNITS 8 OHMS IMPEDANCE

87 100 WATT R.M.S. MEB-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97d8B. PRICEC32.71 - £2.00 PAP

107 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBDARD, DISCO, EXCELLENT MID.

RES. FREQ. 7T1Hz, FREQ. RESP. TO 7KHz, SENSS7d8B. PRICEC£32.74 - C2.50 PAP

107 200 WATT R.M.S. ME10-200 GUITAR, KEYE'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.

RES. FREQ. 65Hz, FREQ. RESP. TD 3.5KHz. SENS 9948, PRICE C43.47 - £2.50 PP

127 100 WATT R.M.S. ME12-100LE GEN. PURPOSE. LEAD GUITAR, DISCO, STAGE MONITOR.
PRICE £15.64 ~ CA.50 PAP

12° 100 WATT A.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL. STAGE

MONITOR. RES. FREQ 42Hz. FREQ. RESP. TO 10KHz, SENS $348. PRICE £36.67 — £1.50 PAP

12° 200 WATT R.M.5. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL. EXCELLENT MID.

RES. FREQ. S§Hz, FREQ. RESP. TO 6KHz, SENS 92d8B. PRICE £48.71 - £2.50 P&P

12 300 WATT RLM.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.

RES. FREQ. 47Hz2, FREQ. RESP. TO 5KHz, SENS 10348, PRICE£70.16 - £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 9348, PRICE £50.72 - C4.00 PEP

15" 300 WATT A.M.5. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES.FREQ. 33Hz, FREQ. RESP. TO 3KHz, SENS 10348, PRICECT3.24 - C4.00PAP

and cabinel Input jack sockel. B5x85mm. Price £4.10 ~ 50p P&P,

[EARBENDERS .STUDIO, IN-CAR, ETC!
nLI.EARBEJmEHuu"snonuswmmlnzwmummmmwa4iam

A nzw range of quality ioudspeakees dasigned 1o 1zke advantsga of (he iatest
spssker tachnology and enclosure dasions. Both modals wfilize shudio quality
127 z2351 alyminium loudspeakers with factory fitted grilles, wide disparsion
consiant dirsclvity herms, sxtruded slumitium cormer profection and stes!
bali corners. complimented with haavy duty biack covering. The enclosuras
ara finsd sz standard with dop hats for optional loudspeaker stands

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUEMCY RESPOMSE FULL RAMGE 45Hz - 20KHz

{BIFC 12-100WATTS (100dB) PRICE £155.00 PER PAIR
iblFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR
SPECIALIST CARAIER DEL £12.50 PERPAIR
OFTIONAL STANDS PRICE PER PAIR £49.00
Delivery £6.00 per pair

THREE SUPERB HIGH POWER

CAR STEREQ BOOSTER AMPLIFIERS

150 WATTS (75 — 75) Slerso, 150W

Bridged Mono

250 WATTS (125 — 125) Stereo, 250W

Bridged Mono

400 WATTS (200 — 200) Sterco, 400W
Meono

Bridged

ALL POWERS INTO 4 OHMS
Features:

* Siareo, bridgable mono * Choice of

high & low level Inpuls = L & R level
Is * R te on-off ® Spaaker &

PRICES: 150W £49.90 250W £09.090
W £109.95 PAP £2.00 EACH
POBTAL CHARGES
18 FROM SCHOOLE, COLLEGES, GOVT. BOODIES, &
PRICEE INCLUSIVE OF V.AT. SALES COUNTER. WV

ACCESS ACCESTED BY POST, PHONE OA FAX.

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUMND

8° 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F1, IN-CAR.

RES.FREQ. 40Hz, FREQ, RESP. TO 7KHz SENS §7d8. PRICE £8.90 - £2.00 PAP

10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-Fl, IN-CAR.

RES. FREQ. 40Hz, FREQ, RESP. TO S5KHz. SENS. 558, PRICEC13.65 - C2.50 PAP

10” 100WATT EB10-100 BASS, HI-FI, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 954B. PRICE £30.30 - C1.50 P&P

12" 100WATT EB12-100 BASS, STUDIO, HI-FI. EXCELLENT DISCO.

RES. FREQ. 26Hz, FREQ. AESP. TO 3 KHz, SENS 3348, PRICE £42.12 - C1.50 PAP

FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5% BOWATT EB5-80TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.

RES.FREQ. £3Hz, FREQ. RESP. TO 20KHz, SENS 2248, PRICECO.99 - T1.50PAP

G':" GOWATT EBS-60TC [TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.

RES. FREQ. 38Hr, FREQ. RESP. TO 20KHz, SENS 24dB. PRICEC10.990 - 1.50 P&P

8" GOWATT EEB-80TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.

RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 234B. PRICE C12.00 - C1.50 P&P

10" GOWATT EB10-80TC (TWIN CONE) HI-FI, ULTI ARRAY DISCO ETC.
8848,

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS PRICE £16.48 - £2.00 PAP

'RANSMITTER HOBBY KIT:

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPOMNENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
AW TRANSMWITTER B:10MMH: VARKCAP CONTROLLED PROFESIIONAL
FPERFORMANCE, RANGE UP TO 3 MEES, SI7E 3 1 1 D SUPPLY 12V 3 LSAMP.
PRICEC14.85 - C1.00P4P
FHl HICRO TRANSMITTER 10106Mite. YARICAP TUNED, COMPLETE WITH

VERY SENS FET WA, RANGE 100-300=. SIZE 55 1 4o, SUFFLY 5V BATTERT.

(250 -
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Figure 15: The Peano N-curve that connects the parcels of
figure 14 and starts at S. In the case of a parcel formed from a
summation, the centre of the first original parcel is taken: the
other parcel is then ignored.

A Peano curve is particularly suitable for ammanging the parcels.
generaied by region quad tree pariiticning. ltcan be s2an from

figure 15 that the smaller the parcel, the shorler the Peano curve
that jeins it to its neighbour. Think of the curves as expressing tha

physical proximity of one CD secior to ancther, and it'seasy to

ses how the curve can represent elative pick-up movements.,
Because the destination is fixed and the vehicle dynamic.

Carin perfonmns the route-planning backwards, based on the

algarithms of Dikstra and Dial. Starting &t the destination, many

possible routes, all in the general dirsction of the vehicle, are

simultaneously assembled and investigated. The driver will have.
indicated via the MMI a preference for major or minor reads and

whether time or distance is of the essence. To distinguish the

optimum route, Carin introduces a “cost” element that refiects the.

physical characteristics of the rouie, and also tekes account of

the “weighting” of particular routes as preferred by the relavant
Local Authority. The latter caused some testhing problems for
NavTech who, by diplomacy as much as techniology, were

obliged to ove ~scld Hapoing” problains:assoisted with

adiacent authorities prefering different routes.

To the cost funclion is addad a heuristic routing (frial and errer)

which estimates the cost of the route {o the current position of
the car. Tegether, the cost and heuristic functions generaie an
optimum sslection and reject the remainder. Planning fime is

critical and, as CD-l accsess times are convantionally too slow, an

‘algorithm has been developed to improve access times by

anticipating the map areas and consequent disc seciors likely io
be needed and leading them into the sysiem RAM. Exprassed in

the form of a histogram, typical planning times for the German
databass are shown in figure 16.

5]
(=]

8.

—_
o

AVERAGE PLANNING TIME (s_)-

Figure 16: the histogram for Germany

GERMANY
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Figure 18: a pictogram in operation

Figure 19: a scaleable map display

See me, hear me

Everything we have so far encountered, apart from the street
name displayed at the bass of the screen, occurs without any
visual indication to the driver. What makes Carin effective is its
public face, the guidance system. The Carin guidance system
is of course audible-as well as visual, but | will deal with the
latter first.

What a difference a d makes

When Uncle Sam launched all that military, sorry,
communications hardware that made GPS possible, he
introduced something called “selective availability” to
ensurg that no hostile force could turn it round on him. SA
introduces “noise” into the atomic clocks, which reduces
their accuracy. The military authorities also feed the
satellites slightly erroneous orbital data, fransmitied back
to earth as a slight wobble which, of course, reduces the
accuracy in navigational functions. If a time-period plot of
the position solutions of a stationery GPS receiver is
taken, the fix can be seen to wander around with a 100-
metre circle to a surprising degree. Military receivers have
a decrypting key that tells them what errors have been
introduced, so that they can be removed and accuracies
in the order of 15 metres can be achieved.

Differential GPS receivers are able to improve the
accuracy to around 1 metre or less. dGPS not only takes
care of SA, it also filters qut most of the inaccuracies
caused by atmospheric distortion and multipath errors
caused by signal reflections (as in TV ghosting).

So how do they do that? Normal GPS navigation is
dynamic in the sense that the receiver is usually on the
move, and so the fix is dependent upon the inherent
trigonometry of the system. dGPS, however, introduces a
second receiver which is situated on a point that has been
very carefully surveyed. This reference receiver detects
errors transmitted from the satellites and applies a
correction based on its fixed parameters. A commercial
differential correction service is available on subscription
from companies like Focus FM, who use the Classic FM
sub-carrier, and Racal who have recently launched
LandStar Europe differential correction for farmers.

The corrections are transmitted to the mobile GPS
receiver which, is relatively close at hand, so the incoming
signals from the satellite and the reference receiver are
effectively simultaneous. The reference receiver measures
the incoming errors using its known position (and therefore
distance) to calculate timing discrepancies - the reverse of
the mobile receiver; which uses timing to calculate distance.

Having measured and corrected any timing errdrs for all
satellites above the horizon, the reference receiver encodes
the information into a standard format and transmits it to
the mobiles, which decode and use only those bits of
information applying to satellites “visible™ to them. -

There are a couple of variations which have no need fora
continuous radio link. In “post processing”, for example, in
surveying, the mobile receiver records the time it made each
measurement; the correction data can later be downloaded
from the reference receiver to clean up raw real-time data.
“Inverted” dGPS is sometimes used in vehicle tracking
applications: a base station collects location information and
applies differential correction. The driver’s display may show
he's up and down the City Road, but the dispatcher will
know when he's in and out’ the Eagle.

The LCD screen (figure 17) is built into the fascia on some
factory-fitted versions, or attached to the top or front of the
fascia in aftermarket versions. It offers two modes - junction
schematics (pictograms) (figure 18) or a scaleable map (figure
19), which can be viewed head-up or north-up, on which the
vehicle’s position is tracked. With practice it is possible to
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Figure 20: the set-up screens in multiple-choice format

O AINCTION NO ADVICE
ANCTION FCR ADVICE

= PLANNED BOUTE

AN
b

Figure 21: advice and non-advice junctions

toagle defily between the two, but | have found it much safer
and easier to use the pictograms, as they can be understocod
at a glance and ccrrespond with the spoken guide.

As well as the pictogram, the screen shows date and time,
distance to dastination and the approximate heading (indicated
by means of a small rotating arrow-head). The set-up screens
(figure 20) offer multiple-choice options in a straightiorward text
format.

el ——

19.08. 1995

PHILIPS

Having =selecied a destination, the driver can set off and within
15-20 seconds the screen fills and voice guidance begins. I,
at a simple intersection, no change of direction is raguirad the
schematic arrow of the pictogram simply indicates straight
ahead, and no audio guidance is pravided. Examples of
advice and non-advice junctions are shown in figure 21. The
approach to junctions where advice will be given is broken
down into three windows (figure 22). The first, or confirmation,
window Is visual only and means “continue straight ahead”.
This is the same display that would be seen for non-advice
junctions. The actual distance o the next ‘advice’ junction is
counted down in metres on the screen display. When the
vehicle reaches a point prior to the junction, determined by
speed, a visual and audible warning is given of the
approaching junction. This is called the notification window.
The final instructions occur in the final advice window, in both
media, at a point dependent on the vehicie approach speed.
The voice messages are divided into three groups: prefix
advice, such as "At ihe next junction’; miain messages such as
“Turn right’; and sufiix advice such as To join the motorway' -
which together offer up to 10,000 possible permutations.

if the driver decides to deviate from the route, Carin will dstect
the new routs, re-calculate from the

~

S
N
S

CONFIRMATION \“\\

NOTIFICATION DIRECT ADVICE

ACTUAL SPEED D

destination back to the new position, and
provide guidance either to return 1o the original
o route or for a new route. Philips do not claim
that Carin will always take the roule that a
human with local knowledge would chooss,
but they are quite bullish that it will always get
you to where you want to go, which, in
fairnesss, was fhe objectiva.

When you reach your destination, which may
be a street or a point of local interest like the
British Musaum, a dot appears above tha

JUNCTION APPROACH

Figure 22: advice - broken down into three windows

6,

Sl N B N NN

confimation arrow on the pictogram and a
butler-like voics announceas “You have arrived’.

Techinical diagrams by kind permission of Phifips
Car Systems.
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Welcome to the 1997 Sandown Model Show, a must for ALL modelling enthusiasts.
Sandown '97 offers an unmissable combination of superb outdoor fluing demonstrations and displays.
a stunning model boat pool. spectacular outdoor model car racing together with a vast number of clubs
and societies. Of course, this show would not be complete without a vast range of top quality trade
stands - and we offer these in abundance! All the UK's leading manufacturers, suppliers, distributors
and retailers are there - we guarantee you will be able to see and buy all the latest products.

g World Class Flying
- Displays

Europe’'s Largest
Shop Window!?

Model Boat Pool
R/€ Model Car Racing
The Best Expert Advice

Exhibition €entre,

Sundown Parik
Reacecourse, Esher, Surrey

Saturday 10th -
sunday 1ith Meay 1997
? 9.30 am - 6.00 pm daily

Entrance Prices:

Aduilts £7.50 (£6.00 Advanee)
Senilor Citizens £5.50 (£4.00 Advance)
Children £4.00 (£3.00 Advanee)
Family Ticket £20.00 (£16.00 Advanee)

@ Advance Ticket Hotline 01442 244321 s:¢c<¢
s Fax order line: 01442 66998 Closing date: 02/05/97

REMEMBER, SANDOWN HAS FREE CAR PARKING FOR OVER 5,000 VEHICLES.
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Principles 3.0

Elecironics Rinciples 3.0 now coniains fifty-eight
Windows and an extended range of nearly 300
fully interactive andlogue and digital elecironics
topics Cunrently used in hundreds of UK and
overseas schools & colleges to support GCSE,

For Windows 3.1,.95 & NIT.

If you are looking for an easy clnd enjoyobie wary

of stu or iMmprovin: r knowl of
elecfr%wn?gs ihen %s is %g%%ﬁwre for you.

Adlevel, BIEC, City & Guilds and university
foundation courses. Also NVQ's and GNVA's
where studenis are required fo have an
understanding of elecironics principles.
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Other titles available.
Electronics Toolbox 3.0 £19.85%

Presents commonly used electronics formulae and
routines in a way that makes calculations easy. Just sslect
the topic, '‘pop’ in your values and find the result.
Mathematics Principles 3.0 £49.95*
Study or revise mathematics in what we believe isan
interesting and enjoyable way. Nearly two hundred topics,
including the GCSE syllabus with interactive, full colour
graphics to enable ‘learning throngh doing’.

Electronics Principles 4.0 £99.95%

Inpufs & cuipuls use elecironics symbols.

Scientific notalion avoided where possible o make
numbers & calculations meaningful.

Bxperiment with standard fexibock examples, even
check your homeworid

Hundreds of elecironics formulae available for circuit
investigation.

Muifi-user site licence for schools & colleges.
Produce OHPslides & student handouts.

Contains all of the extended version 3 and many more
digital and analogue topics. Plus: Microprocessor &
micrecomputer operation, registers, arithmetic and legic
unit, ROM, RAM etc. Addressing modes and full
instruction set can be executed on the screen.

Complete Package just $49.95°

For more information, upgrades or software by refum.

Telephone (01376) 514008.

EFT Educational Software, Rump House, Locksam Lane, Wiham, Essex. UK. C\VB 2B, TelfFax: 01376 514008.
E-Mail sales@ episofi.damon.co.uk Web pages hiip: /AMasav.octacon.co.uk/exifepisofiware.him
* UK Flease Add £2 per order for post & packing + VAL Make chegues payabie o EPT Educational Sofiware.
Switch, Delia, Msa and Mastercard orders accepied - please give card number and expiry dafe.,
OVERSEAS ORDERS: Add £2.50 postage for countiies in the EEC. Quiside EEC add £3.50 for aimail pestage.




ETl Freezer

Alar

am sure I'm not the only person o have had that
sinking feeling on discovering that the freezer door
has been left slightly open. The usual causeis a
freezer over-stuffed with the latest supermarket
bargains, making the door reluciant to close
properly - because of the flexible rubber seal, the door can be
lefi 5o slightly ajar that it appears 1o have closed.

It is the eass with which the door opens the naxt time you visit
the fregszer that aleris you. The thick layer of frost on evenyihing
inside the freszer also gives you a clug!

Having to defrost the freezer premalurely is inconvenient, but
there is also the quastion of whether or not the food in the
freezer s fit to eat. The food may not have actually defrosted
(unless you have had one of those “someonz pulled the wrong
piug out when they plugaed the electric diill in” events that make
a certain editorialteam shiver ...) but it is unlikely to have been
kept at a suitably low temiperaturg’sither. Many people prefer ©©
take the safe option and threW it all away “just in case.”

The kitchen is flooding, your heart is
sinking, supper’s off - the freezer has
gone down again! Time to reach for
Robert Peniold’s freezer defrost alarm.

Either way, it is the kind of waste and inconvenience - not to
mention potential flood - that we would all like to avoid.

One way of providing an electranic alarm to guard against
the dreaded defrost is 1o use a micro-switch to operate an
indicator light or 2 simple audio alarm genarator when the deor
is not fully closed - in ather words, an arrangement mugch like

an ordinary refrigerator light, but with the light on the outside.

However, it is difficult to add this type of thing to an existing

piecs of equipment.

The obvious alternative is te use a temperature-cperaied
alanm. This method has the advantage of detecting any problem
that causes the temperature insids the freezer 1o nise above iis
normal level. Whsther the door has besn [eft slighily gjar, the
freezer has developsd a faull, or the mains supply has failed,
the alarm will detect the iemperature rise and be activated. This
meihed is also problematic, since the senser must be inside the
freezer with the rest of the unit on the outside, Driling holes
through the side of the freszer is obviously not an option!
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‘The only alternative is to use very fine
wires that can be taken out through the
deor seal without rendering it
ineffective.

The finest insulated wire readily
avallable is 44 swg enamelled copper
wire. According to my data book, this
has a diameter of 0.08 millimetres.
Practical tests showed that wire as thin
as this does not significantly reduce the”
eifectivanass of the door seal. In fact, a
slightly heavier gauge such as 40 swg
(0.125 millimetre) wire seems to be
perfectly acceptable. The only problem
in using such fineg wires is that they are
not very strong, and in use they must
be treated with dus care.

Temperature sensor

The block diagram of figure1 shows
the general scheme of things used in
the fregzer alarm. The choice of
temperature sensor breaks down into .
two main opficns: a thermistor or a
semiconductor type. In this

(o)

application the linearity of the sensor

is not of great importance, since we are only interested in
detecting a particular threshold temperature. A thermistor is
therefore perfectly adequate. The temperature inside a
freezer is weall below zero, at arcund -18 to -20 degrees
Ceisius. This is outside the scope of some semiconductor
temperature sensors, but most of the thermistors currently
available will work perfectly well down to about -40

degress Celsius. A thermistor was therefore selected as the
temperalure sensor.

A thermistor is effectively a resistor with very poaor
temperature stability. Normal thermistors have a negative
temperature coefficient, which means the component’s
resistance falls as its temperature is increased. The
thermistor is used in a simple potential divider circuit
connected across the supply rails. If the temperature of the
thermistor rises, its resistance falls, and the output voltage
from the potential divider circuit falls as well.

The culput from the potential divider is compared with a
reference voltage by a voltage comparator circuit. [f the
output petential from the potential divider is higher than the
reference level, the output of the comparator goes high.
Conversely, if the ouiput voliage from the poteniial divider

is the lower of the two voltages, the output of the
comparator goes low. In practice the reference voltage is
set at a level which results in the output fram the potential
divider normally being the higher of the two voltages.
Under standby conditions the output of the comparator is
therefore high. If the thermistor is taken above its normal’
temperature, its resistance decreases, and the output
potential from the potential divider decreases. If the
temperature rise is high enough, the output voliage fram
the potential divider will go below the refersnce voltage,
and the output of the comparator will then go low.

The output of the comparator drives an electronic
switch, and this conirals the supply to the other stages of
the unit. These stages generate a simple frequency
modulated alarm sound. The switch and alarm generator
are switched off under standby conditions when the output
oi the comparator is high. When ths output of the
comparator goes low, it turns on the eiscironic switch,
which in turn supplies power to the alarm generator circuit.
The basic alarm sound is produced by a veo (voliags
conirolled oscillator) which has a centre frequency of
around 4kHz or so.

CUPPING | -
Vs LFO > AMPLFIER |
k 3
LS
VOLTAGE | ELECTRONIC | vis |
COMPARATOR SWITCH —

t Vref o——| L _ .:' .

oV
Figure 1: The block diagram of the freezer alarm
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An Ifo (low frequency oscillator) provides the control signal
to the vco, and the roughly squarewave output from the vco
would normally.result in the veo being switched bstwean two
tones. In this case a lowpass filter is used between the lio
and the vco, and this attenuates the harmonics in the
squarewave signal to produces a roughly triangular
moduiation signal. This varies the vco between two
frequencies, rather than switching it between the two. The
result is an excellent and highly effective alarm sound.

Circuit Operation

The circuit diagram for the freezer alarm appears in figure 2.
IC1 is an operational amplifier, but it operatas here as the
voltage comparator. VR1 provides an adjustable reference
voltage to IC1's inverting input, and the potential divider
circuit which contains the thermistor (Thi) drives the non-
inverting input of 1C1. This gives what is really just a basic
bridge circuit. An advantage of this simple arrangement is
that it does not require a stable supply voitage. If the supply
voltage changes, so will the output potential frem R3 and
Tn1. However, the output potential from VR1 will change as
well. The temperature at which two sides of the bridge
provide the same voltage, and the alarm is activated, is
always the same, regardiess of the supply voltage.

Thi is a “47k bead" thermistor, but the valus of 47k refars 1o
its rasistance at 25 degrees Celsius. Iis typical resistance is
155.6k at O degress Celsius, and around 220k at the typical
operating tempsrature in this application. VR1 is therefore
adjusted for an output potential of about half the supply
voltage. A variable reierence voltage is needed so that it can
be adjusted to compensate for compaonent tclerances; and
the exact threshold temperature required.

C2 and C3 filter out any “hum"” or other noise picked up in
the wiring at the inputs to IC1. The circuit lacks any
hysteresis, and in theory it is possible for the output of IC1 1o
go to an intermediate voltage. In reality, the gain of the circuit
is so high that this does not seem o happen, although there
might be a small amount of “jitier” as the alarm switches on.
In practics it seems 10 be bstisr to 1olerate this than to add
triggering, which could impair the circuit's ability fo respond
to small temperature changes.

TR1 is the electronic switch, and this is a simple pnp
common emitter switching stage. When the output of IC1
goes low, TR1 is switched on and it connects the battery
supply through to the alarm generator. The vee uses IC2 in

what is basically just a standard 555 astable (oscillator)
circuit. The output of IC2 directly drives IC2, which is a
ceramic resonator and not a moving coil loudspeakar. The
circuit might operate properiy using a high impadance (40
ohm or more) loudspeaker, but a ceramic resonator requires
a far lower drive current and is a safer gption. The output
frequency range of IC2 is quite high, but it is a frequenciss of
a few kiloheriz that a ceramic resonator providss peak
efficiency.

The low frequency modulation signal is generated by IC3,
which is another 555 astable. The higher timing component
values give it a low operating frequency of around 3Hz. IC3's
ouiput is coupled to the lowpass filter, which is a simple
passive type (R8 - C6). The modulation is applied to pin & of
IC2. Without the-modulation, C5 is first charged to twa thirds
of the supply potential via R6 and R7, and then discharged to
one third of the supply voltage via R7 and an internal
switching transistor of IC2. The circuit oscillates indefinitely,
with C5 being repeatedly charged and discharged in this
manner. The output at pin 3 go&s‘high while C5 is baing
chargad, and low while it is baing discharged.

It is possible to vary the upper threshold voltage by applying
a voitage pin 5 of IC2. Pulling the threshald voitage higher
increases the charge and discharge times of C5, and reducss
the output frequency. Taking the threshold voltags lower
reduces the charge and discharge times. giving a higher
output frequency. This gives a rather crude form of frequency
modulation, but it gives goed results in an undemanding
application of this type.

It is important that the circuit has a very low standby current,
so that it can operate continuously for months without
exhausting the battery. The high values used in the bridge
circuit help in this respect, and the current is further reduced
by using a low power device for IC1. The current
consumption of the alarm generator circuit is not important,
as it is switched off under standby conditions. A leakage
current will flow through TR1, but this is too low to be of any
significance.

Under quiescent conditions the prototype had & measured
current consumption of 120 microamps. The capacity of a
PP3 size batiery is typically about 0.35 1o 0.55 amp/hours,
but is effectively higher with the minute current drain involved
here. This gives a batiery life which is typically about six
menths to ane year. The current consumption is about 12
milliamps when the alarm generator is switched on.

At R4 A3
[T]wm a3 100x 3ok
220k )
-+ g
& ey a 7 ;E;g o1 7 |‘_‘_‘L
Vs T s oSS i
BHOFF 2 rElggml
[1 - 2 7" LFas41CN 2 5 3
fym
+ 100% T
—_—
L8V
e
4
: I 1000
A2
+ +
100k c2 Gt I“:‘II: r_—T Cc4 cs
Tez T T i
Figure 2: the circuit of the freezer alarm
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Construction

The dircuit is assembled on 2 0.1 inch pitch stripboard panel
which measurss 47 holes by 19 copper strips, using the
component layout shown in figure 3. The underside view of the
board appears in figure 4. Start by timming a beard 1o the
correct size using a hacksaw, and then drill the two 3.2
millimeire diameter meuniing holes. To complate the
preparation of the board make the breaks in the copper strips.
A special strif; cutting tool is available, but a hand held twist drill
bit of about five millimetres in diamster also doss the job quite
well. Modern siripboard is guite thin and brittle, so try not to cut
any degper into the beard than is really necessary in order to
fully break each strip. Cutting ico deeply can sericusly weaken
the board.

Next the components and link-wires are added. None of the
integrated circuits are static sensitive, but | would still
recommend using holders for all three. The link-wires can be
rmade from tinned copper wire of about 0.56 millimetres in
diarmeter (24 swa), or the trimmings from the resistor and
capaciter lead-out wires might suffice. C5 and C7 must be
prinied circult mounting types having 7.5 millmetra (0.3 inch)
lead spacing if they are o fit neatly into this layout. Fit single-
sided solder-pins at the points where connactions to Thi, LS1,
alc. will be made.

This project will fit into practically any small to medium size
plastic box. The removable lid becomes the rear pangl, and the
circuit board is mounted on this panel. In general, plastic stand-
offs do not seem to work very reliable with stripboard, and it is
probably best to use 6BA or metric M3 nuis and screws 1o fix
the board in place. On/off switch S1 and LS1 are mountad on
thie front panal.

Caszd ceramic resonatars nermnally have provision for two small
(8BA or M2) mounting balts. The easiest way of mounting LS1
is 1o bolt it in place on the front surface of the panel. A small
hole must then be drilled at the appropriate point in the panel to
permit the two "flying” leads to pass through to the interior of
the case,

R10

Potentiometer
VR1 220k min hor preset

Capacitors
C1,4,6 10u 25V radial elect (3 off)

C2,3  2u2 50V radial elect (2 off)

C5 2n2 polyester (7.5mm lead spacing)
c7 100n polyester (7.5mm lead spacing)

- Semiconductors
' LF441CN
NES55CN (2 off)
BC559
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Figure 3: the stripbeard layout and wiring

The altemaiive is to mount LS1 on the rear surface of the panel,
A large cutout will then'be needed to accommodate the main

body of the component. Most ceramic resonators seam to have

ona black lead and one red one. This Is presumably to indicate
the phasing, since these componentis are not polarised, and
can be connected either way round,

Th1 can be wired direct to the circuit board, and a small
entrance hole for the two leads must then be drilled-somewhers
in the case. On the prototype Thi is connected to the circuit
board via a 3.5 milimetre jack sockst mounted on the front
panel, and a matching jack plug fitted fo the extension wires
from Thi. The enams! insulation is easily removed fromithe
connecting wires using the blade of a penknife, but go very
gently or the wire may bs damaged and have a tendency to
break. Use pve slesving over the leads of the thermistor to
prevent any accidental short circuits. The connecting wires can
be a few metres long if necessary.

In Use
It is best if the thermistor is positioned near the front of the
freazer, where it will respond rapidly if the door is not

A T R )
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(e W 87 @ a6 @ s 8 % 9 9 8 s os & s o

Figure 4: the underside of the stripboard panel

closed properly. The exact positioning will have to be
chosen to suit your pariicular freezer, but it will probably be
necessary 1o tape the extension leads to the outside of the
freezer to help keep sverything in place. These leads are
very thin and easily broken; so the alarm'must be
positioned somewhere that enables the leads to be tucked
away out of harms way.

Give#he thermistor a couple of minutes or so to adjust
to the temperature inside the freszsr before switching on
the alarm and testing it. By adjustlng VR1 it should be
possible to switch the alarm generator on and off. The
optimum adjustmeﬂt far VR1 is the most couniar—clockwise .
setting that does not result in the alarm 'sounding. Having
given VR1 a suitable setting. try touching the thermistor to
warm it up. If all is well, this should result in the alarm
being activated within a few seconds. In use the alarm
might tend to sound when new food is stored in the
freezer, or possibly even ;t the door. is opened for more
than a few seconds. Fractionally backing off VR1 in a
clockwise direction will make the unit a little less sensitiva,
and shou[d avoid false alarms.
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IDI Controlled

Stay on song with yourself while controlling your chosen harmony with a MIDI ’
interface. Tom Scarif’s economical design is based around the MISM6322 real-time

audio pitch controller.

Il ihe health and exercise pundits tell us that the ideal
is 1o be in parfect harmony with yourself. Well, let's
concentrate on perfect hammony from a singing point
of view: this is the kind of unit allows you to achieve
that goal. A vaice harmoniser converts the pitch of
your voice into another musically related pitch, so that when the
two voices are combined they produce periect vocal haamony
(assuming your input voice was 'perfect’ in the first placsl).

1 24

UPCPZ) []e [T DV,
DW.C(P1) =833
Foi{P3) El =5 XT
STRYACT [T |73 DGND
PRST(FO) [ [=1 N.C.
MS [ [C1sG
TEST1E] : [ 3 AGND
JEST2] [CIsGC
pAao [ [1 MICIN
Fin2 ] [ ] LouT
AR [ [ ] LN
av [l [ FINg
iz 13

Figure 1: the pin-out of the MSM&322

There are a number of MIDI-controlled vocal harmonisers avallable
at prasent but thelr prices are in the hundreds of pounds range, so
| decided {o design and build my awn. While this unit has the
limitation that only one pitch-shifted voice harmony appears at the
outpu, it mulliple voice paris are reguired, then each pari canbe
recorded to tape andd a new pilch-shified voice can be added by
bouncing tracks togsther.

The circuit

The circuit is based around the MSMB322 real time audio pilch
controller. This ic cantains a fourth-order low pass fiiter vath an
eignt-bit analogue to digital converter for input signals, and a nine-
it digital to analogue converter and third order low pass filter for
the cufput signal. [t also contains a built-in microphone and ling
preamplifier. The iock dizgram and asscoiated pinouis of IC3 are
shown in figures 1 and 2 and Table 1.

The pifch-conversion table shows that there are sixieen
different musical pitch combinations available, are selected by the
applied binary code. The maxdimum range, reiative {o the applisd
voice, is plus or minus ong octave. However, the output is limited
to the sixteésn ssmitones shown in the table.

MICIN DAO Filg
25 | 28T
r‘ o = | DAC LFF
T - [
SGo—e—— sG
| CIRCUIT o 5 Moo
SGC 0——e—— ooV,
| - = 5EBT | ~ +
ADC I /
oy s —— | s | L— 1 oama
G 5 BAIASLES PROCESSING
UPC F2) 6———1  TIMIN | UNIT | . > o ASUT
P CONTROL = i
CPNe—>—1 CcircuiT wair B P AEND
PRST{P0) 0— » | RAM | 0 DGND
STRIACT ———— -0 (X7

Figure 2: the block diagram of the ic
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The circuit is set to operate in binary mode by connecting the
mode select (MS) pin to the supply voliage. This enables the ic to
be conirolled by the binary code that is fed to input pins 5,21 and
3, according to the pitch conversion tablein Table 2. From the
table, it can be seen that both the sampling freguency and the low
pass filters are variable relstive to the piich changes - this reduces
ihe chances of aliasing occuming.

The binasy code presented to the voice harmoniser IC3 is
derived from the output of IC2, a PIC microcontrolier which takes
the MIDI note-on data, via opte-coupler IC1, and converts it into
the required 4-bit binary number to operate the pitch controller
IC3. Since no pitch change occurs with the binary input equal to
1000, this is output to the 'O port for the notes that have no
corresponding pitch change avalable, The eight sslections from
0000 to 0111 produce comesponding downward pitch changss,
whereas a binary output ranging from 1000 up to 1111 produces
upward piich changes. '

Analogue section

The microphone input is fed to two pre-amplifiers - one contained
in IC3 whose mid-band gain is sat by R2/R1, and a direct fesd
based around IC5A whose mid-band gain is set by (1+R3/R4) -
and used in the non-inverting mode to allow in-phase mixing of
the direct and effect voices. A summing amplifier IC5B combines
thres inpuis, direct voice, effect voice and external source and
feeds them fo the line ouiput.

In order to improve the signal-to-noise ratio, the audio signal
is routed through a compander consisting of compression via
IC4B and expansion via IC4A. The mic amplifier output from IC3
is fed to the compressor IC4B and then to a line amplifier in IC3
whose mid-band gain is set by B14/R13. The analogue outpuit,
Aout, from IC3 is fed via expander IC4A to the summing
amplifier ICSB.

Compression involves reducing the dynamic range of the input
signal being processed so that with a 2:1 compression ratio if the
input increases by 12dB then the output increases by only 6dB.

Conversely, expansion increasss the dynamic range, so when
the input to the expander increases by 6dB the output will
increase by 12dBwhich is a 1:2 expansion ratio, or alternatively, if
the input falls by 6dB, the oulput drops 12dB. At the same time
the noise introduced in the system will be reduced on expansion,
since it was not subiect to the initial compression treatment and
iz thersfore expanded downwards below the lowest dynamics of
the audio signal. This process is illustrated in figure 3.

Software operation

The sofiware initialises port A to be inputs and port B to be
outputs. On power-up, the switches SW1-4 are read through port
pins RAD to RA3 and decide the MIDI channe! which the
hamoniser will operate on, from binary 0000 (0) to 1111 (15). The
sofiware then waits o detect a note-on in the rangs mid C (60) to
B (71) above it. Outside this range a note-on is ignored. This
decides the musical key in which the hammioniser will operate. This
allows relative pitch shifting in any key. So in the key of C, the note
E would be four semitones up. Whereas in the kay of D, the nole
F# would be four semitones up.

‘The sofiware then checks for MIDI status and comrect channel
and, when these maich, checks for note-on or note-off and
cammies out these routines if selected. Both routines allow for MID!
running status. Also. the harmoniser can be switched off ifa
comect note-off or a note-on with & velocity of zero are received.
When a note-on is received, it is checked to see if itis in the
commect range relative to the musical key praviously sslscied, plus
or minus an octave. Notes outside this range ars ignored.

Sao when a song is being sung, the harmony at the output
can be changed by the MIDI keyboard selection at any part in
the song. However, since there are only 16 possible pitch
changes, not every semitone of the keyboard is operational. The
pitch changes that are available are shown in Table 2.

The harmoniser can be conirolied in real-time via a MIDI
keyboard, or the MIDI data can be recorded onto a track of a
MIDI seguencer allowing automatic changing of harmonies as a
song progresses. The relative levels of the direct and harmonised
voices can be conirolled via the buift in mixer controls VR2 and
VR3. Also the external input, controlied via VR1, can be fed from
a praviously recorded mix of voices thus allowing the building of
multi-part hamnonies.

HDASE GERERATED BY |
ATHA FI FEETROMNICS

Figure 3: operation of a compression/expansion system

PIN

DIAVAD

1z T
PN NAM NUGBER FUNCTION
MICIN 16 Al INFUT TO M PREAMS
) MLIST BE CAPACITIVELY COUPLED
LouT 15 0 CUTRUT OFMC BREAME
U 1 Al WEEUT TO LINE AWF. MUST BE CAPACITIVELY
COUPLED TO EITHEA LOUT OF THE LNE QUT STNAL
FROM ALDIO SSURCES
FiNt 13 AD SETS THS INPUT AUDIO SIGNAL ANMPLITUDE IN
CTOMEMATICN WITH THE LIN PN
STRIEET 4 [+ CHTP SELECT PIN. THE PROCESSING 1S INTERRUFTED
BY STORSING CLOCKS OTHER THAN THE OSCULLATOS
WHEN THE CHP SELECT PN IS AT THEHLEVEL
TEST S 7 o MANUFACTURERS TESTPRING
5 —
TEST 2 ] MLIST BE CONNECTED TO OV

EXTERNAL CAPACITORS ARE CONNECTEDHERETO
STABILISE THE INTERNAL ANALOGUT VOLTAGE
AEFERENCES OF W AV

D20 ) A0 OUTPLT FROM THE DNHTAL TO ANALOGHE CONVERTER
Fik2: 10 Al IPUT FIN FOR INTERNAL LOW PASS FILTER (FOR CUTPUT)
ADUT 11 OUTPUT OF LOW PASS FILTER (FOR OUTPLT)
Dy 21 DHHTAL POWER SUPPLY FINS
DV 24
Ao 13 ANAL OGUE POWER SUFPLY PINS
AVpg 12
ROTE: Di IRGITAL INPUT
Al ANALOGUE INFUT
AC ANALOCUE CUTPUT

Table 1: Pin functions
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Figure 4: the circuit of the Voice Harmoniser

]
BIN MODE SETTINGS |

| DA SAMPLING CYCLE (uS) |

- OFF
P3 P2 Pl PO [ RRMERIAGE FREQUENCY (kHz) anLEI:u‘;:I:Si;HnI P EH CHANGE
NOT AVAILABLE 18 60/16.6 75 1 octave up
T 11 s 71/14.0 7.6 o smi‘lnnes:q)_
111 0 14 78/13.1 57 § semitones up
1101 13 80/125 57 7 semitones up
1 1 0 © 12 111 57 5 semitonss up
19 1 1 11 95105 57 4 semitonss up
1 0 1 0 10 101/3.3 4.56 3 semitones up
1 g o 1 @ 113884 456 1 semitons up’
1 0 0 0 B 120,33 3 no pitch change
0 1 1 1 7 127/7.67 38 1 ssmitons down
g 1 1 0 5 143/5.83 3.26 3 semitones down
2 1 0 1 5 151/6.22 3.26 4 s=mitonss down
0o 1 0 0 4 . 1605525 175 5 semitones down
0 o 1 3 180/5.55 285 7 semitonss 60\'.;1_
0 0 1 0o 2 1605.26 253 B semitones down
Do o 1 1 202/4.95 253 9 semitines down
o0 o 0 0 22744 2.07 1 octave down

Table 2: Pitch conversion table

The power supply

The circuit is designed for battery operation
using four 1.5V type AA batteriss and the
current consumption is 20maA.

The analogue and digital power supplies
nezd to be kept isolated 1o reducs the
chance of digital noiss introducing itself into
the analogue signal path. So the 6 voits
from the batteries is fed via D1 to the digital
supply inpuis of IC1, IC2, IC3, and via D2
to the audio de supply input of IC3, IC4
and IC5. The dicdes pravent damage to
the ics if the batteries are fitted incorractly.
The pcb earth tracks for the digital and
audio circuits are kept separate, and joined
only at the batiery terminals.

Construction

The compcnents should be mounted in the
following order: links, resistors, diodes, dil
ic sockets, capacitars and finally elsctrolytic
capacitors. You will need to check your
leds.in circuit to see which way round yeur
type needs to be mounted. The 4MHz
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NOTE:

11 CHY17-3
Ic2 PIC16CE4
D3 1N4148

H25 21| [R22| |R23| [R2s
1%3 10 | ok ] |10kc] fudk

O S 3AVFROMDN

O TOR3

9 TOFP2

oT0M

Figure 5: the MIDI interface for the Voice Harmoniser
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crysial should be mounted flat on the peb with its legs
connected at 90 degrees into the pcb. The microphene input
should be connected to the jack-socket via scresned cabls (o
reduce the chances of noise and hum pickup.

The MSMB322 IC3 is a surface mounted device and is
soldered to the underside of the pcb. When mounting this
compenent, the smallest possible size seoldering bit should be
used (less than 1mm), with 22 swg solder. Placs theic
squarely on all 24 pins, and solder the opposite diagonal pins
first, then solder the remaining pins allowing several seconds
betwesn each joint to allow the ic to cool down. The other ics
are mounted in dil sockets to allow ease of changing for test or
fault-finding purposes. Alsg, the correct orientation of IC3 is
achieved by noting pin 1 being marked on the pcb.

Finally the conneclors and controls need to be wired fo the
PCBs, and the pcbs connected together. Inspection of the pcb
overly diagrams shows the off-board connections, whose
names are, for the most part, self explanatory.

Contrel connections PO, P1, P2, P3 run between the
boards and you should take care to connect them in the right
order. The midi interface pcb is powered from the pitch shift
pcb where there are dicdes to protect against reverse polarity.
MNote that it Is powered from the digital sugply. The OV
connection for the interface is from the battery.

Make sure to connect the midi connector the right way
round, by checking the schematic against the pcb overiay.

The microphone input should be connected using scresned
cable, unless a metal case is used and the connection is only
about an inch long.

On tha interface board, switches 1 to 4 are each connected
10 opposite pairs of pads - with a separate greund connsction
being avallable for each one.

The potentiometer connections to the main beard should bs
Kept as shert as practical, though the signal levels here are
greatar than microphons level. Pot wires should not ba run
next to the ether wiring to aveid infroducing noise. Note that
the wiper connection for the veice effect pot is separated from
its other two connections. Again, it is necaessary to check the
layout connections against the schematic to ensure that the
pots are connected comrectly.

A cass has not been specified for this project. The choice of
case s left to the reader.

Operation

It is difficuit 1o sing in tune whila listening to a pitch-shifted
harmeny of your own voice, so it is'easier o just listen to your
input voice while recording the mixture of voices onto tape. One of
IC3 are only 8-bit, which reduces the quality of the overall sound.
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Figure 8: the flowchart of the MIDI controlled Voice Harmoniser
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System Features

« Complete End-to-End CAE'CAD system

» Simultancous Schematic and Layout generation
+ Automatic front and back annotation

* Intuitive hiemrchical menu structure

* Mouse or keyboard commend activation

* Macro operations

* Real-time display of: ratsnest, active nodes.
single line or true trace width

* On-fine help

* Auto reconnect

» Full Imegration of Schematic and Layout
* Automatic file backup

* User definable text sizes

* DXF in and output

* Screen hardeopy

» Library viewsr with editing possibility

* Swiching on/off possibility for tool and
scroll bars

* Visible schematic and PCB symbols by editing
* Momnochrome mode for better print resolution

* Bitmap support. for loading logos. documentarion,
cte. Can be used in hierarchical as well as in
simple schematic or PCB design

* Maximum number of nets: 16,000

* Maximum number of nodes: 32,000

* Maximum number of bend points: 64.000
* Maximum number of connections: 64,000
* Maximum number of symbaols: 32,000

* Maximum number of components: 32,000

» Maximum number of multi-segment traces:
32,000, with a total of 64.000 trace segments

* ANSUIEC libraries

Schematic Capture

* Up to 100 schematic sheets

* Up te 64" x 64" sheet size

* Industry standard sheet sizes

* Rotate, scale and marror symbals

* Real-time dragging of components and wires

= Automatic package and pin assignment

* Orthogonal and free mode manual routing

* Automatic bus annotation

* Block save, load. move and delete

* Direct access to mixed mode simulation

* Autorouting of connections

* Merging and splinting of nets possibility

* Defmable line width. also for bus-lines

* Swapping of component positions

* Automatic component renumbering by
swapping

PCB Layout

You Must Enclose
the Card from the Front
Cover to Claim the
Loweér Prices Shown
on the Previous page

= Trace repzat

* On-line; multi-layer rowting with automatic
via Insertion

* Pin-to-pin, free or 43 degree routing

* Change segment side and width, trace side
and width

* Fast interactive generation of ground planes
with user definable cross-hatch or solid fill

= Automatic ground plane with thermal relief
insertion

* Automatic DRC with user specified parameters
» Elecirical connectivity checking

* Linear rotation of symbols:

= Gerber input read and use possibility

* Built-in interface for Spectra 6.0, Max route
6.0 and Arizona Autorouter

* Bitmap functions (logos. dmwings. )
* Sophisticated database viewer
Mixed Mode Simulation

=32 layers (28 rouse lavers, 2 silk-screen
layers (front and back), 2 soldemask layers
(front and back))

» User definable trace sizes

* User definable pads

* Curved traces

* 1 mil grid resolution - Fine grid 10 micron
* SMT. fine line, analog support

» Companent repeat. rotate and mirror

* Component “move by nams”

* Component, gate and pin swap

* Auwlomgatic companen! renaming

* AC analysis (Frequency domain)
* DC analysis (Linear/non-hnear)
* TD analysis (Time domain)

* Disgram generater

* Dynamic parameater definition of active and
- passive components bl

* Quiput graphs displayed on screen. hardcopy '
or placed on schematic

« Oscilloscope function

* DLL based analog/digital simulation primitives.
modelfing language and library creation tools

* Built-in model generator for diserete devices

Please Note: Some of the above are ONLY provided on the De Luxe 3 Version.
EdSpice and Thermal Analysis are avanlable as bolt-on extras. See previous page.

YES! Please Rush Me My EDWisNC Program.  ETI Special Offer Discount Card Enclosed, M- &
Swift Designs Lid., Business & Technology Centre. Bessemer Drive. Stevenage, Herts. SG1 2DX.

IVBINIRY s s aa o oao ey msemssns s e st s e eSS A SN

Address: .. R e e e Posteode: ...
Tel: (Day) e (EVening) ..oocceveeeeoeeoeseeeeeiei .. Version Required: Basic De Luxe 1 2 3 (please circle)

| enclose £

00 + p.p. £3 UK (p.p. £10.00 OQutside UK)

Cheque'PO./Credit Card: Visa/Access/Mastercard:

o] | T T [T T[T LT | Ty oo [T T ] samive

Please allow 1015 days for delivery.
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[ our opportunity to save £££££’s
With this non commercial version of our software This is the first truly seamlessly integrated suite of
produced for single users, this is your dream come true! software running in all Windows formats ... simulation,

schematics and PCB design. At last allowing amateurs,
teachers. students, .... in a word any “individual™ to
take advantage of current technology, withour anv
restriction.

Software as you are probably aware has no real material
value. but is priced to recover the enormous costs of
development. The software house tries to evaluate how
many units will sell at a specific price to generate the
amount needed and produce a healthy profit. To avoid misunderstanding — there is no difference
between the industrial software at £3,515.25 VAT inc.
and the “NC Deluxe 3" normally at £114.00 VAT inc.
—the difference rests solely in the licence. In other
words, industry is subsidising the development costs
and the individual can now take full advantage of this.

As the electronics marketplace shrinks, due to expanding
competition, it means that, in reality, powerful user
friendly software, such as EDWin, must be very
highly priced and therefore remains inaccessible to the
individual and small businesses.
Computer Compatibility

To run the program you will need:
» Windows 3.x, Win93 or Win NT,
+ amin. 386 processor

+ 8mb of RAM + CD-ROM Drive

[ hceess- | )
| VISA

All Major Credit
Cards Accepted

Until today .... Norlinvest, one of the biggest software
houses in the electronics sector, has decided to put
onto the market a “Non Commercial™ version

of their EDWin software, which i
known worldwide.

=4l SPECIAL PROMOTIONAL CARD PRICE Normal | Promatianal

1. EDWinNC Basic: Schematics, PCB Layout with Basic Price Card Prica
% Autorouter and Postprocessing. Max. 100 component
database and 500 symbal Davice Library. £49.00 | “£44.10

The De Luxe 1 version has the above, but also includes
Professional Libraries and unlimited database components. | £78.00 £71.10

De Luxe 2 is the same as the basic varsion, but with

Professional Libraries and adds Mix-mode Simulation. £79.00 £71.10
De Luxe 3 all the above plus the Arizona Autorouter. £114.00 | €102.80
Options: Professional Libraries £24.00 £21.680
Professional Database (Unlimited components) £24.00 £21.80
Mix-mode Simulation £24.00 £21.60
Arizona Autorouter ¢ " £2400 | £2160
EDSpice Simulation £48.00 £44.10
Thermal Analysis ’ £19.00 £17.10

Post and Packing £5.00 UK. Overseas £10.00 Prices include VAT
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Figure 7: the component layout for the MIDI interface

P

Further development
To allow iuriher development, the MIDI keyboard decoder and
voice harmonizer are built on separate pcbs. More than one
pitch controller could then be used to producs up io four or five-
part harmonies, controlled via the output ports of a
microcontroller.

The pads on the MIDI interface board next to B25 and 26 and
D4 and 5 (ieds) are empiy.

1k5
100k (4 off)
15k

g 150k
220k

47k

29k

10k (5 off)

ST S18Vd

~ suitable size. A pre-programmed Pl
e £15,00.Theprogram software byiteelfls

Miscellaneous
IC holders 6-pin (1 off), 8-

sockets (3 off), 4 x 1.5V battery holder ar

Dwam.halam:.
1ist P=PIC1GCHY ﬂ reountequ 0D BORROWequ 00
revregequ  OE LED equ 07
Prog!am to Rx MIDI ‘data offsetreg equ OF W em 00
Tiotevall equ 10 F egu 01
notevall equ 11 z equ 02
midicheqgu 12 c equ 00
;Filename: Harmidl.asm note ;£ equ i3 ax equ 05

jbate: 23/01{199’7

B

ftttﬁtttii#iEiit**ﬁ*t****ti

dlyregequ  0C

***#*Q**ii****i**ﬂ***ti*i*

Constant Assignments
s s s S e
TABRY e s 00
MsB equ o7

ay wal oWl
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eq 02
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PORTA equ 05
PORTE equ 06
3 FEXFEFFETE TR A A A EFE TR R ST R R T RE
H FROGRAMME Reset Point
:Eittitiiiiiii*irt*t*ﬁiii**
org 0
goto INIT

7 e S e

; Suhroutmes -
.rf*ft*tvii:*ti**ii*ii*i*t*

nm_l'w_ 27]; s
movwE dlvreg
dlyl noD

delayl

decfsz divres

goto dlyl

nop -

returTy
delayZ2
movwi dlyreg
diy2 nop =
decfsz dl:.rreg

goto dly2

nop

return
rxdata btisc BORTA,4
goto rxdata
moviwi .8l
movwE reount
clrf roureg:
call delayi

btfsc PORTA,4
be-t revreg, MER.
CEL_. delay?
decEsz rcount
goto rmext
return

mevt

eall ‘rxdata -
-movE revreg,w
andlw  #SFD.

sublw £590

btfss STATHS, Z
goto keysel

call rxdata

movis: 134

addwE rovreg, W
btfsc STATUS, CAREY

keyasl

,.goto keysel
moviw .60

=pbwi rovreg,W

btfse STATUS,BORROW

goto keysel
movwE cifsetreg

bcf PORTH; LED
r2tum

ETETFFETATRERS IR R F TR T T TR TR
fnitialise ‘Software
éi*i‘tt&t*i'*'i.'*i‘*'i—'!‘t}':’-ti‘tt'*'i
INIT clrf  BPORTB:
moviw D0H .
TRIS PORTR ;MAKE
EQORTE -ALEL O/Ps

wall Wi we

movlw <17 ]

nmoviw $SFE
‘movwE PORTB,

clrf PORTA
-~ moviw (0EFH

THIS DORT2 ;meke
POILA all IIPS

S8 eirf notevall
cirf netevall

nv:wf PORTA, W r&ad :
tazchch switches

andlw £SUF

movwt midich

fi—*! t: ri—ii—iﬂ-&ﬂ*tt*tt* s = =

Main Program Start

EFEFIEETR T TR IR RAT I T A kA b S e
v

ne wa wal

main call keysel

status?

; sublw 3580
== ) bt_fss STATUS; Z
got:o start
_midich? movE rovreg, W seor
rect MIDT E‘}f’
andlw §$0F
_s_ul:wt mléichJW
‘btfss STATUS,Z
.gél:a start '

§ nmteqn" movf rcvreg.w
' andlw #SEQ
subly - #5390
cisc STATUS,Z
goto notestn
movi rovreg, W
andly 570
sublw £580
btfsc STATUS,Z
‘goto. noteotif

goto. start

‘noteon eall rxdata ;check

note range

nrangs movE rcvreg,W
WOVWE notevals
movEh oifsetreg, W
sublw -, 184
addwf notevall, ¥
btfsc STATUS,C
goto start '
movi offsetred,W
addlw .48
subwE nocevaiz, ¥
btfss STATUS,BOR =

ROW.
goto start
movwE note
vel ' call rxdata

movE rovreq,F
btfsc STATUS,Z:
gotoe zerovel
movi note, W
call convert

- movwE PORTB

ELECTRONICS TODAY INTERNATIONAL
35

_valzml movE nictevailZ, W

movwE noteval 1

ca_l rxdata ;sta
tus ‘or note?

movi rcovreg,W
andlw £$80

sublw #S80

btfss STATUS,Z

- _.goto nrange

goto midich?

zerovel movE notevalZ,ul

‘subwE notevall,F
btfss STATUS . Z

‘goto valdtol 7 ¥

movilwEES08 ; harm
off = S

mvwf PORTR

gal:o vaI?tol

mtmﬁ’: ‘Cﬁll 1xdsta ; note

match  movE xcvreg,w
; . subwE noteval.d W
btfse STaTUS,Z
goto offvel
 movlw #508 ; harm
‘OFff e '
offvel call rxdata ;vel-off
walue' !

_cail i'zﬁata sstat

movE rcvreg,'l'l'
andlw #3580
sublw #580
bcfs& S‘ETUS %
gﬁto u‘an.ch
goto mldlch'?

convert addwE PCL
retiw 00
retlw £508. ol
retlw 2508
reclw éso:_
retlw #502
“reblw #503°
Feblly 2508 z
retlw #5040
retlw #5058
retlw £306
_ retlw £308
retlw £507
retlw #3308
Tetlw #5095
reolw #S08 .
retlw 850A
retlw BSOB
retly #3500
Tetiw £S08
retly #30D
retlw ES0E
reclw #S0F
retlw #5087
‘reclw #508
retly #508



Experimenting with Video
PART 4 |

A Video Line Trigger

For the experimentier or developer of video projects, Robin Abboit’s video line
trigger allows the examination of a specific line in the video frame.

ver the last couple of months we have locked at
the structure of the video signal, and built a sync
separator which was used for a video mixer/fader.
in the next two articles we will have a look at
building test eguipment of use for the
experimenter or developer of video prolecis.

This month's project is a video line trigger suitable foran
ozcllloscops.

An oscilloscope is virtually essential for serious work with
vidao signals, and it is very useful to be abls to look a specific
line in the video frame. Although it is possible to trigger the
oscilloscope from the frame signal, and then use the delay
facility to examing a specific ling, it is not sasy to identify a
specific line in each frame. This project allows the user to
setect a ling, and it then produces a trigger signal suitable for
the external trigger input of an oscilloscope. This enables a
specific line to be examinad in each frams, considerably
simplifying circuit debuagaing.

This circuit makes use of a cheap PIC microcontroller to
implement a video line trigger device which is considerably less
complex and less expensive than commercially available units.

Operation

In operation the line trigger consists of a small unit with'a
thres-digit, seven-segment display, and two pushbuttons for
up and down. The unit is powered from an external 9 to 30V
supply rail, The video signal is supplied to the unit on a
standard phono sockat, and provides a phono ouiput, so that
the unit can be placed in line with a video signal under test.

There is also an cutput on a phono socket for the trigger
signal of the ascilloscope. The push buttons select the line
which is to be examined. If one is pressed briefly, then the
ling count increases or decreasss by one. If one is held
down, then the count runs more rapidly. If the unit is left
powered up, and the line selection is not changed for more
than five minutes, then the unit automatically writes the
current ling into internal ezprom, and will use this value next
fime the unit is powsred up. This makes the unit
considerably sasier to use on a day by day basisona
proiect.

The display will flash, and the unit will not allow
keypresses when there is no video signal present.

The output of the unit is a single low-going pulse of about
4us, which is approximately coincident with the colour burst
on the seleciad line. This may be connected directly to the

sxternal trigger input of the ‘scope.

In practice it is probably bstter to trigger from the line
immediately prior to the required line. The first

synchronisation pulse shown on the ‘scops will be at the

start of the required line.

The circuit

Figure 1 shows the circuit diagram. The main work of the
unit is performed using a PIC - a 16C84 in this case. The
16C84 is used because it has an internal eeprom-daia siors,
which is employed to store the line set by the user and
ensure that, on power-up, the same line is displayed as was
previously used.
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Figure 1: The circuit of the Video Line Trigger

The incoming vides signal is not terminated, as the unit is
expecied to be used in ling with other equipmeant. However it
will operate successiully without requiring connectien to
other eguipment with termination.

The video signal Is supplied to the EL4581 sync
separator. This ic provides detection of the frame signals in
the incoming video signal. It also provides a colour burst
output - a short pulse following the horizontal
synichronisation pulss, which is approximately coincident
with the colour burst in the line. The odd/aven frame output
is a signal which is high during the first field of the frame (the
odd field), ‘and is low during the sscond figld of the frame
(the even field).

The codd/even frame output is used to drive the interrupt
input of the PIC, and causes an interrupt at the start of the
first field.

The coleur burst output is used to drive the counter input.
of the PIC, and it is this signal which is used to count the
lines internally to the PIC.

The trigger output of the PIC (on pin RA3) must be re-
timed with the video signal. This is because the PIC has a
resolution of 1us per internal instruction, and a latency of 3
ar 4us to respond o an interrupt. This results in an efror of
upto 2us in the positien of the triggsr pulse output, which
resulis in jittering of the oscilloscope trace.

Traditionally retiming would be achieved with D-type latch,
such as an HC74; however, to simply the circuit, the tri
signal from the PIC is wire OR'd with the colour burst signal,
During normal operation the output of the PIC Is driven high
holding the trigger output high. Approximately 25us before the
start of the desired line, the PIC placss its oulput into a high
impedance state. The trigger signal is then held high by the

! LINE 76 | LINE 77 | LINE 78 | LINE 78
Rt ——— Ry
A

sk /
i/ Y
\/

VIDEQ INPUT L

IC1 - RA3 DRIVE, LEVEL 1 _HIGHZ Y DRiVE. LEVEL 1
| 1T i

IC3 - BURST :_.[ g

TRIGGER O |

Figure 2: signals in the circuit around the trigger point when
line 78 is selected
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colour burst output. During the colour burst signal of the desired
line the colour burst output also goes low, and the Triggsr output
smmwmmzmmm the PIC.
wmwmwmawwmmmn
atnggareumtmis Synchronols mmmewaaom
illustratadhﬁgl.miz

Thedsp‘ayisdmnhamwmbxedfasmon The PIC has
suifiicient drive capabifity on iis ouiput port pins to drive small
(Oaun)?wgnmcﬁsphyscﬁ'ecﬁy howsever, the commion anode
of the displays Is driven through a PNP drive transistor, The
displays are driven on'a Sms mulfiplexing cycle,

The push buttons are connected to the base of the display
drive transistors using 1k resistors, as shown in the circuit. This is
necessary due to the lack of VO pins on the PIC. Normally the
PIC drives the transistor bases through the 10k base resistor and
drives them high or low, overriding the push buttons. When the
PIC reads the push 'buttons, it sets the display outputs all high

whiich disconnects the seven-segment displays, and tri-states the
PNP transistor base drive signals. Now the push button inputs
are pulied high by the 10k resistors though the transistors
base/emitier junction. However, if the push buiton is pressed

then it will pull the input to around 0.5V, which is well below the
PIC’s low fevel inputthreshold, and the PIC will read a low logic
level from the pin.

The softwaré operaticn of the unit is siraightiorward, but Is of
Interest to other construciors of real ime systems operating using
microcontroflers. Figure 3 shows a block diagram of the main
modules of the soitware, and the way in which they are called.

The main loop checks 10 see if a frame intenupt has occurnred,
and whether it is time to call the multiplexing routine to shift on to
the next display digit. The main loop also maintains a counter
which checks the time since the count was last changed. Afier
about'5 minutes the value is writien o the esprom.

MAIN LOOP

INITIALISE PIC
READ EEPROM
INITIALISE VARIABLES
INTTIALISE PORTS

IS FRAME FLAG
SET?

v

HAS 5mS

CHANGE DISFLAY DIGIT PASSED 7

f

LOOCH UP AND DRIVE NEW DIGIT
PATTEANTOPCHT 8

WHRITE LINE NUMBER TO EEPROM EE WAITE PERICD

r SCAN FUSHBUTTONS l —b[ CHANGE LINE NUMBER I

I CHECK LINE NUMBER J

CONVERT LINE NUMBER
TO DiSPLAY PATTERN

CONVERT LINE NUMBER
TO NEGATIVE TIMER VALLE (Tt

STAHT EEFROM TIMER

UP BUTTON
PRESSED 7

DOWN BUTTON
PRESSED ?

HASTIMER O
TIMED OUT ?

UPDATE UPPER BYTE
OF TIMER 0 COUNTER

IS UPPER BYTE
EQUALTOG?

HAVE WEGOT A

REW FRAME
INTERRLUFT 7

LOAD TIMES 0 AND UFPER BYTE
COF TIMER 0 WITH CALCULATED
VALUET

l SET NEW FRAME FLAG ]

h 4

] TRI STATE TRIGGER QUTPUT [

| WAIT 84uS l

]

l DRIVE TRIGGER GUTPUT HIGH l

§

| | RESTORE sTATUS AND
VW REGISTERS Ik

Iﬁ ETURN FROM INTERRUPT

Figure 3: the software flow diagram
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Figure 4: the burst count at the start of field 1 following Odd/Even frame interrupt

The ussr-selected line number is converted into a negative
number, and the lower 8 bits are loaded inte the internal (8-bif)
timar. The internal timer increases its count on every colour
burst signal. When it overflows it causes an interrupt. This is
used to increment an internal register which keeps count of the
upper 8 bits of the line counter. When the 16 bit line counter
reaches 0, the required line has been reached, and the irigger
output is generated.

Figure 4 shows a timing diagram of the signals produced by
the EL4581. Note that the aqualising pulses which occur
during the vertical frame interval are detected by the chip and
cause colour burst signals to be generated at twice the normal
frequency during the vertical frame interval.

The frame interrupt oceurs half way through line 4 of field 1,
and is clocked out by the colour burst signal produced by the
equalising pulse in the middle of lins 4. To avoid problems with
this late signal then the first line which may be selected as a
trigger is line 10 of the field. Note (from figure 4) that to trigger
on line 10 of tha field requires the PIC to tri-state the frigger
output (RA3) during line 8, and that this is the twelfth eolour
burst pulse of the signal following the odd/even frame change.
Theraefore a count of 2 is added internally o the usar-selected
count.

During the entire frame, there will be another field
synchronisation pulse between field 1 and field 2. During this
fizld the colour burst signals will again be at double the correct
rate. To correct for this the sofiware in the PIC adds 2 to the
count far each fine during the field synchronisation pulse, and
adds a total of seven exira pulsss to the count for any line in
ihe second field of the frame.

The framé interrupt routine causes the negative value for the
line counter 1o be loaded into the internal counter, and into the
upper 8-bit counter register. This is achieved within 20us of the
frame interrupt - plenty of time for the first colour burst signal
following the frame interrupt. The frame interrupt routine also
sets a flag which is used by the main lgop to scan the push
buttons.

The push button scanning routing checks to see if the push
button is pressed. If so the count is moved up or down
appropriately. If the button remains pressed then no action is
iaken until approximately 250ms passes. Then the count is
changad by five on each frame interrupt, while the button
remains pressed.

On sach change of the count the following actions are
underizken :

The count is checked fo make sure that it is in range (from 10
to 620).

The count is converted into decimal, inta a 3-digit BCD formi to
be used by the multiplexing routine for the display.

ELECTRONICS TODAY INTERNATIONAL

The count is converiad into the correct negative number fer
loading into the counter registers. This involves checking the
range of the count, adding on the appropriate offset to
compensate for the equalising pulsss, and then negating the
count. This result is storad for mmed;ate use by the frame
interrupt routing.
Finally when the counter overﬂows to 0, the trigger cutput is
placed in a high impedance state for 60us.

The code

The hex code for the program can be manually entered info a text
fle. As the file is checksummed, emmors should be easy 1o find.
Save the file with the name “LINETRIG.HEX"; most pregramimers
accept this hex file format. The PIC should be, programmed with
the Watchdoa disabled, and Power Up timer enabled. The XT
fuse type should be sslected. Alternatively, ready-programmed
18C84 devices are available (see the end of the articis).
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Figure 5: the component layout
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Construction and testing Obtaining components

The circuit is built on a single small peb. The overlay is A pre-programmed 16C84 is available from Forest Electronic
shown in figure 5. Note that a ceramic resonator should be Developments (10 Holmhurst Avenue, Christehurch, Dorset,
used for the PIC because it uses the smallest board profile BH23 5PQ) for £12.00. Piease enclose a cheque payabie o

(they are also cheaper than crystals). The displays may be “Forest Hlectronic Developments”, and a stampad, self
any 0.3 in, seven-segment, CA types, as they nearly all addressed envelops.
have the carrect pinout, The EL.4581 is available from Maplin, as are the PCB mounied
The phono sockets are peb-mounting components. phono sockets used in the prototype. All other COmponents are
There are three in total: video in and out, and trigger out. standard and can be obtained from maost suppliers.
The power supply is provided through flexible wire on _ :
Veropins. The hex code for the Video Line Trigger
The board has three wirs links which should be fitied
first. Horizontally mounted resistors should be fitted next. :020000000528D1
The displays and both dil ics shouid be mountad in sockets. :10b00p06302938208_31653308100_103085000130'83'
Finish construction with the eapacitors and phono sockets. .10001§00'360083125521342003210020083085009’6
it may be worthwhile connecting a diode in series with the :10002B00FF30860006308E0080308B000A30976013
input positive power supply pin to protect against wrong . 10003h001016901836282?2.08?0313282521&50369
polarity connection. .10004800&403350335080315152810131228901322
Initially do not fit the ics or the displays. Apply a power -1000530011)286D211928033091\009A0831280800&D
supply of SV or greater, and check that the power pins of .1ﬂo0GB00133030280608.&300050832009010831654
IC1 and IC3 are at +5V. If you wish to check the operation x100IJ?;B00073085043312??3086004(.‘20831?831637
of the displays then insert them now and use short wire '10008?ODFB308_5058312220585002303560011)387&
links on the socket of IC1 to short each digit driver :10009?00'8510552805136938_1?_33090050&3037003_3
transistor to ground and then sach segment. :1000AB0008008B130130101D5F28970803195E287C
Finally, power down, fit ics and displays, and then power -10oozqhnn97o3oaooossoszzozulsvnzagmusnom
up again. The display shouid show "010" and will be ~ :1000CB008COFSD039A0B632808008B130130901D49
flashing if there is no video signal. Connect a video signal :1000DB0071289708031D5C280530742090157D2829
and then check the operation of the push buttons. Connect :1000EB009A008CO3FF300C0203198D03SA0BT 52884
the trigger output to an oscilloscope and check that the :10005.‘_?3000800901_6101254013&3015008&200321(:5
expected line is correctly displayed (trigger at the start of z 10010800902008 00101012088002840A03189028CA
field 2 - line 310 onwards - 10 see the even field -1001180001308002031!.‘:10141808800203181014?9
synchranisation pulse). :10012800031010180314840308001010130330071D
The prototype was fitted into a small plastic box. Tha :10013800840A031CA3280130800703181014180825
displays are covered with red filter material, and the power :100’-1’4;;0_{180070318_1_0149423223oscooosaosno0?_c
is applied through a fiying lead with crocodile clips to allow +100158000D08840080018D0ABCOBAC288D010800ES
use in a lab environment. :1’00163!009330B031093280008093::031{!086001\3032

_°100178003C000800?1309&00023095000003900928

°100188000D039D0010308400862003180800713073
-100198008000023DBDOOOBOBB?30900001309D0033
-1001&80Q3D309EDO01309?000?30&9003&20023059
.1001880090009D011C3084009920100893001D0891
:100108009300950196011530840086230&089&003§
-1001&3000908930013308400862003180129103053
.1001380034008520031008009C09900A9901992014
:1001550010039&001D089800080020308400310183
°1002030099202008QAD021089300030000039CDBEE
'1002280QDDOBQDBO95016430930013219100033054
-100228009300132192001C08§3000800??30950053

\'[-
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:100238001C30840086209E0A031C1E2999201E0853
_ : :1002480008000730850403148E0D0EOB0739073C93
s :10025800031D2F290E1011088E1C12080E1D1308DD
PIC16C84 (See text) -1002§anu@3génougnagooogagrggsssosnaguaa -
78L05 b T, :100278009800030E9900831288184F2908194529F2
EL4SB1 Lot~ BF9 :1002880055290811940F552985158316851534208A
__ fncfffa s :1002980085118312552988101508810016089400C2
B iank CA', 0.9in pin spacing ~ :1002R8009014190E8300980E180E09008901682110

:1002B8008C00890A68218D000D0A031D0B000A3088
:1002 sojacnouosuamuoaooaa1603143312030373
:1002D800080083010C087621890A0D087621101674
:1002 Boqs012na0033009313331508155530890072
:1002E800AA30890088148818772983128B17080070
cl : 1007doodcoa4?934543430349934923432345'33497
sockets, dil 14-pin; : 1oo-r1{000803490349&000330330011\0311031:320033
A :ooooqooxim?
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250 STR409%0 400 UPCi420 4.50
499 STRS0103A 3.85 UPD1S37 3.00
0.60 STR34041 3.76 2Z5AB14 0.7
1.35 STH3041 3.75 23AR33 1.40
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PC-PC, half duplex, two way Radio Data Communications !
INCLUDES:-

10MHz PIC16C84
BIM-418-F Transceiver
9-Pin D-Type Connector
2-Wire RS232 Interface
Transmitter On LED
Receiver On LEq

1/4 Wave Wire Antenna

Radic-Tech Limiad CYPHERNET -1M
Maasuras ondy. 39 x SSmm x ATinm

will permit you to link PC's and transier data using Windows
terminal mode. Only 79.95 eacly
Combined power and RS232

data cable. Only 6.95 each.
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Dedicated PIC16C84 programming tool for re-programming the
internal control firmware, permitting the user to explore and
develop appllaaﬂons of their own. Only £ 94.95 each,

onmommwm‘m
Used £235 Un-used £275
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Security
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Agile
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Dev. Tools
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To Request a Copy of the Radio - Tech, Fourth
Edition Radio Data Module Catalogue Coniact:
Overbridge House, Weald Hall Lane
Thormmwood Common, Epping, Essex CM16 6NB.

R STEWART OF READING ==

110 WYKEHAM ROAD, READING, BERKS RG6 1PL "=
Tel: 01734 268041 Fax: 01734 351696 csters Welcoms 3 - 5.20m HONFRI

Central Office +44 (0) 1992 57 6107 (4-lines)
Fax +44 (0) 1892 56 1994
Technical Support + 44 (0) 1992 57 6114

E-Mail radtec@radtec.demon.co.uk

A hardware deve!opment platform for exploring high speed,

Supplied with a free firmware driver the Cyphemnet transcaiver
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up to £13 The choice is made even easier as all subscriptions are the same
price, either £25 or £50 depending on the number of issues you want.

IT COULDN'T BE EASIER
1. Simply decide how much you would like to spend - £25 or £50,
(overseas rates shown below) and then
tick the magazine(s) that you wish to subscribe to. The longer you
subscribe the more you save.
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and AF/RF Probe

An inexpensive multimeter accessory to give you more accuracy on high
impedance and signal measurements. By Raymond Haigh.

his simple and inexpansive unit will graatly
enhance the performance of moving-coil
multimeters by permitting the measurament of low
DC and signal voltages with a minimum of
disturbance to the circuit under test.

Many canstructors rely on moving-coll multimeters to check
voltage levels in eguipment under development or repair.
However, even the best meters present a comparativaly low
resistance to the circuit under test, espacially when small DC
voltages are being measured, and this can causs inaccuracies.

function
¢ pbe
' meter

'N'\_n.._.

rf- af

set ¢
7610
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The situation is even warse when a meter of this kind is used
to measure AC voltages. The impedance on these ranges is
even lower, and sensitivity falls off rapidly above a few
hundred Heriz.

Digital muitimeters present a much higher impadance on
bath AC and BC ranges, and low voltage readings taken with
these instruments can be relied upon. Again, howsver, the
accurate measurement of AC voliages is restricted to the
lower audio frequencies, and most manufaciurers indicate
reliable AC readings enly within a frequency range of 50 to
500Hz.

Tha inexpensive unit described here will greatty increase
the sensitivity of a moving-coil multimster, and give it an input
resistance of 10 megohms when DC voltages are being
checked, even on the lowest (0.01V or 10mV) range. A simple
probe enables low AC valiages to be measured, from 20Hz to
argund 200MHz. This last facility can be particularly ussful as
a signal tracing aid. Voltage rangas have been chosen to
accommodate the scale calibrations of most moving-coil
multimsters. Constructors who prefer stand-alone equipment
could install the amplifier unit along with its cwn maving-cail
meter into a larger case.

The circuit

Mo ariginality is claimed for the basic design, which has been
around in one form or anecther since the invention of the triode
valva. With the developmient of the transistor, discrete
semiconductor devices were usad to enhance mster sensitivity
and increase input impedance. Subseduently, a number of

meter amplifier designs based on thesubiguitous 741 op-amp
were published. These represented an improvemient en many
af the circuits incorporating bipolar transistors, but the one
megohm input resistance of the 741 meant that performance
still fell short of earlier laboratory instruments. It was the
introduction of the field-effect transistor (fst) that made possible
the achievement, with solid-state devices. of standards of
periormance formerly asscciated only with valves. The
incorporation of fets into op-amps, and the availability of close-
tolerance resistors at low cost, has since mads the
construction of high-performance meter amplifiers a
comparatively simple and inexpensive matier.

The meter amplifier

The unit is designed around the widely available CA3140E fet-
input op-amp. This device has an input resistance of 175 ohms
(yes - 1.5 million, million ohms), more than high enough to
permit the connection of the (once fairly standard) 10 megohm
chain of range resistors across the test terminals.

Figure 1: the circuit of the meter amplifier and AF/RF probe
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The full circuit of the unit is given in
figure 1, where the CA3140E op-amp
is cennecied in the non-inverting
maode with feedback resistors, B14
and R18, setting the gain of davice at
x 100. An input of 10mV will, ’
therefore, produce an output of 1V.
Polentiometar R15 is connecied to
the amplifier's offset-nulling circuitry,
and functions as a set-zero conirol for
ihe meter. R17, and pre-set
potentiometer R18, set the mater to
read 1V F8SD. The non-inveriing input
of the op-amp (pin 3) is connecied by
range swilch, S1, to the appropriate
point on the potential divider chain
formed by R1 te R11. The resistor
values have been chosen to
accommodate classic British
multimeters with 0-10 and 0-30
ranges {the AVO meters, for exampig),
and imported instruments with scales
calibrated in multiples of 0-10, 0-25,
and 0-50. The full ehain of resistors is
presented to thie circuit under test,
and the input resistance of the unit is,
therefore, 10 megechms on all rangss.

R13 and C1 fiiter the input o the
op-amp and ensure the stability of the
circuit. The value of R13 may, at first
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Figure 2: the component layout

sight, seem a little high, but it has a
negligible effect on DC voltage levels
because of the exiremely high input resistance of the device.
If, despite this measure, random movements of the mater
pointer are encountered (no problems of this kind have bean
displayed by several prototypes), fit 100nF ceramic capacitars
close to pins 4 and 7 of the op-amp in order to decouple the
supply lines.

When the amplifier unit is connected to the workshop
multimeter, it is somatimes necessary io switch the mster
directly into the circuit under test in order to measure current
and resistance, and 82a and S2b facilitate this. Always
remember to set the multimeter to an apprepriate range
before switching it through, ar damage may result. The unit is
powerad by two PP3 batleries, connecied into circuit by S2¢
and S2d. Equipment of this Kind is often inadveriently left
switched an. The low current led, D1, gives & visual indication
that the amplifier is drawing current, and helps to prevent this.

The AF/RF probe

The AF/RF probe could hardly be simpler. It comprises a DC
blocking capagcitor, C2, which cougles the voltags being
measured 1o rectifier diode D2. Resistor R20 isolates the
probe tip from the connecting cable and, together with pre-set
resistor R12, seis the probe ouiput fe a true BMS value.

The diode has 1o be connecied shunt fashion across the
circuit under test. If it were {G be series connectaed the load
resistance of 14 megohms or so would greatly exceed its own
reverse resisiance, and the reclifying action would be
disastrously impaired. The arrangsment ig, of course, the
same as the DC restorser circuit used in TV receivers to shift
the level of the vision signal, and a little less than twics the
peak value of the applisd AC voliage appears across the
diode. More is said about the implications of this later.

Constructing the amplifier

Mast of the components for the meter amplifier are mounted
on a small pcb. Details of the component layout and the ofi-
board wiring are shown in figure 2. The swilch connections
are given in figures 3 and 4. The use of a holder for the ic
facilitates substitution-checking of ithe device, and Vero pins,
inseried at the lead-out points, simplify the task of off-board
wiring. Provision is made on the pcb for the recormmendead
chain of close-tolerance resistors (see the Paris List), but it
should be possible to adapt the layout, and use the land
areas, for other rasistor combinations in order to produce a
different sat of voltage ranges, should this be desired. Thw
photographs show the swiichss, terminals, batiery holders
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TO RANGE AESISTOAS ONPCS

o

Figure 3: wiring to range switch S1

TOR1 (TOP OF RANGE RESISTOR
CHAIN AND 001V POINT)

ied:i")

¥+ TOUNT

Figure 4: wiring to function switch 52

and pcb mounting brackets mounted on the lid of a plastic
box, and the completed unit, with the pcb in position and
wired to the other components. The bracksts which support
the pcb are formed from thin aluminium shest. The smaller
bracket is secured in position by the negative terminals. The
larger assembly, which includes the battery holders. is held
in place by the range switch,

A suggested layout for the front panel of the instument is
shown in figure 8. The original was simply marked out on
white card and protected by a small piece of thin acrylic
shest of the kind sold for DIY double-glazing.

VOLTS
3
1 | 5
0.5 \\ | / o 10
0.3 = O 25
0.1 ~ i 30 ON

7N

]
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0.01 50 —G}—
1 ? /) oFF OIN MET
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2\\\ i f/2 /
3;@;3 _
47, N4 I
s/ N5
SET ZERO FUNCTION
RF/AF ﬁ@ PROBE
Vin | [ | METER
O O>— —6 S
& | | &

Figure 5: the front panel layout

Construction of the probe
A section through the probe unit is given in figure 6. The case
is formed from a short length of brass tubing (copper central
heating piping would do just as-well), and some scrap plastic
terminals which are a tight push fit into the tubs ends. Most
constructors will have something suitable for the end pieces
in their spares boxas but, if all else fails, they can be made
from hard, dry wood. If wood is used, it is a good idea to
insulate the probe tip whers it passss through the plug.
Keep the leads of capacitor C2, diode D2 and resistor
R20 as short as possible. These components-are saif
supporting: just soldered together, to the probe tip, and to
the thin sirip of brass which conngcts the probe to the OV rail
via the cable screen. It is a wise precaution to use a small
crocadile clip as a heat shunt when soldering the diode into
cireuit after its leads have been cropped in this way. The
connecting cable is retained by the brass strip, which is held
in place by sandwiching it between the probe tube and the
end plug. Terminate the flying test lsad with a small crocodile
clip, and solder it to the projecting end of the brass strip.
Screened audio cable and a phono plug can be used to
connect the probe to the amplifier unit. See the photographs
for the show the complated probe.

Components X
No difficulty should be encountered in obtaining any of the
componeants. Low cosl, close-tolerance resistors, in a wide
range of values, are retalled by Maplin. (Some suppliers stock
a mare reslricted range and they may not be able to supply
some of ihe values quoted in the Paris List). Lower tolerance
resistors can, of course, be used if a reduced standard of
accuracy is acceptable. R

Inexpensive, plastic-cased, Lorlin rotary switches are one
type that is suitable for S1 and S2, and low-current 2maA leds
are availabla from Maplin. If a standard led is fitted, the valus
of R19 should be reduced to 1k5 (the current drawn by the
indicator will then be of the order of 10mA, which exceeds
the 8mA drawn by the meter amplifier). Brass iube and strip,
in a wide range of sizes, is available fram most modsl shops.
Caonstructors who would prafer to combine meter and

amplifier in a stand-alone unit will require a moving coil meter

with a full-scale defiection of betwesn 50uA and 1mA. A
larger case will, of course, be also required.

Setiing up and testing

Check the pch for peor soldsred joints and bridged copper
tracks, and check the off-board wiring and connections.
Check the orientation of the ic and diodes and, if
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PLASTIC OR HARDWOOD
END PLUGS

INSULATE PROBE IF
WOODEN PLUGS FITTED

80mm LENGTH OF 13mm OHA. BRASS TUBE

TWIST BRASS BTRIF AROUND

SCREENED LEAD TO SECURE T AUDIQ SCREENED LEAD

TO PHONO SDCKET ON

/
F
/

FRONT PANEL GF UNIT

2mm BRASS ROD OR TUBE |
FOR PROBE TIP

SOLOER FLYING LEAD
TOEND OF BRSSSTAIP

BRASS STRIP SANDWICHED
BETWEEN END FLUG AND TUBE

CONNECT PROBE CASE AND
DIODE TO OV RAIL VIA CABLE SCREEN

__—158mm FLYING LEAD TERMINATED
WITH SMALL CROCCDILE CUP

Figure 6: details of the AF/RF probe assambly

everything is in order, connect up the PP3 batteries.and
switch on. The current in each supply rail should be of the
order of 4mA.,

Set R15 to mid travel, set R18 to maximum resistance,
switch the multimeter to its 83mA or 5mA current range,
and connect it to the amplifier unit. Operating R15 should
swing the meter pointer either side of zero. Switch the
multimeter to a current range of TmA or less, and, if
necessary, refine the adjustment of R15 to bring the
pointer back o zero. If the multimeter does not have a
sufficiently low current range but has a voltage range of
{ess than 1V (unusual but not unknown) this can ba usad
instead.

Calibration
Switch the meter amplifier tothe 10V range; apply its test
leads to a fresh PP3 or similar battery, and set R18 so that
the meter reads the correct vaoltage. (Check the battery
voltage by direct measurement with the multimeter.) Switch
the meter amplifier through the higher voltage ranges to
check for consistency and the accuracy of the input divider
chain. The correct voltage should continue to be dispiayed
on the multimeter (very slight variations will probably be
due to non-linearity in the meter movement as the pointer
has to traverse less and less of the scalg). The DC
calibration of the instrument is now complsie.

Connect a power transformer, with & secondary in the 5-
10V range, to the mains supply, and check the output
voitage by direct measurement with the muitimeter.

Readers who have no experience of constructing
mains-powered equipment should note that the
voltages involved are LETHAL and should seek the
help of someone with the necessary experience,
particularly if the wiring or terminals at the mains
primary side of the transformer are exposed.

Reconnect the rultimster to the amplifier unit (remember o
reset it to the low current range), plug in the probe, and set the
amplifier to 0-10V. Apply the probe and its flying lead to the
mains transformer secondary, and adjust R12 uniil the reading
coincides with the onge given directly by the multimeter. The AC
calibration of the instrument is now complete. The quoted
component values are best suited to meters with FSDs in the

uA range. If a less sensitive meter with 2 1mA FSD is used with

the amplifier, calibration adjustments will be easier if the current
limiting resistor R17 is shorted out and the value of pre-set
R18 is reduced to 1k.

Use and limitations: DC measuremenis

The basic accuracy of the unit will, of course, only be as great
as the accuracy of the multimeter used to check the calibration
voltages. However, with a constant input resistance of 10
megohms on all ranges, disturbance of the circuit under testis
minimal, and this will result in the more accurate measuremeant
of voltages in high impedance circuits. The amplifier greatly
increasses meter sensitivity, and polentials balow 1mV can ba
measired, still with the very high instrument resistance of 10
megohms. Although there is seldom need to measure DC
voliages as low as this, the facility can be useful for checking
dubious earth retums and switch contacts. The maximum
voliags range is 50V, and this should accommodzate the nesds
of most constructors wha work with fransistorised equipment.
At voltages greater than this, even fairly inexpensive
multimeters present a reasonably high resistance to the circuit
undear test, and there is not 50 much to be gained by using the
msater amplifier. Construciors who have decided to build a
stand-alone unit may, however, wish 1o incorparata higher
voltage ranges, and this can be done by sub-dividing B11 {the
range resistor at the bottom of the chain). Those who wish tc
do this; or to modify the range switching in some other way,
may find figure 7 useful, From that diagram:

&
b=
-
—=
885
L=c
>z

au & INFUT TO

= AMPLIFIER
u

(= & ‘J-

Figure 7: suﬁ-diuiding R11 to incorporate higher voltage ranges

Bx =(0.01 x 107 / VFSD
and:

Ry =10" - Rx
{The total value of the chain is maintained at 10 megohms)
For a 100V range:

Rx = (0.01 x 107 / 100 = 1k
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So R11 would have to be sub-divided into two 1k resistors,
and connecting the amplifier input to their junction would give
a 100V range.

Random meter pointer fluctuations have not baen
experienced with any of the amplifisrs constructed fo this
design, and the sst-zero control, R15, is smooth and easy 1o
operate. Some readjustment may be necessary after ths first
reading has bsen taken (this is commonplacze with op-amp
designs of this kind), but otherwise the zsro setting will be
found to be complately stable. B15 can be used fo sst the
painter at cenire scale, and this facility is useful for some test
waork.

AC measurements

From 0.5V upwards. and from 20Hz to 20kHz, the prabe will
enable AC voltages to be measured accuratsly. (The readings
should, of course, be taken from the multimeter's DC scales:
its AC scale is modified to suit its own rectifier cwcuutry} Below

R10

[ Ri1
5 R12 e
R13 } 1M 5% toleremce
R14 10k : n
R15 100k finear potenﬂmetef : “"_H
) Ri6 ™M =<
: '; R17 1k 5% tolerance
i R18 22k pre-set potentiometer (see
| ,j}“‘;:r | R19 8k2 5% (see text)
Lj lr;-_ R20 3M3 5% tolerance
| Capacitors
Bl c1 10nF (.01uF) ceramic
|l c2 220nF (.22uF) caramic, 100V
|/ working (see texi)
i Sem!conductors
| e CA3140E FET input op-amp
D1 Low current, 2mA LED
[ D2 . DA91 germanium diode

wftnh S2 4 poles, 3 way
Dﬁﬂmaktng rnatermia, Vero pins and ic

0.5V and, more particularly, below the knes of the diotis
characteristic (around 0.3V for a garmanium diode),
deterigrating rectifier performance results in prograssively low
readings. At 0.1V (100mV), the reading is approximately 25%
low, and around 0.05V (50mV) the readings should be
doubled to give a more accurate RMS value.

The veliags developed across the probe diode is a little
less than twice the peak value of the AC voliage bsing
measured, that is, almost 2.82 times the RMS value. Different
manufacturers quote PIV ratings of betwean 100 and 115
volis for the OAZ1 diede, and the probe should not, thersfore,
be used to measure RMS voltages in excess of 30V. This
ceiling could be extendad by using a silicon diede with a
higher PIV rating, or by using germanium dicdes in series
(voltage equalising resistors would have to be placed in
paralial with the diodes). This would, however, detract from
the performance of the probe at low voltages and at RF, and
the arrangement suggested here is probably the best
COMpPromiss.

The value of the blocking capacitor C2 is given as 220nF in
ordar 10 ensure a uniform responsa down to 20Hz. This can
be reduced to 100nF, or even 10nF, if an extended LF
response is not required. Praobe impedance is, of course,
frequency dependent, and dasigners of probes of this kind
have guoled impedances of the order of 6kehms shunted by
around 2pF at 200MHz.

A rough check on the impedance presenied by this probe
was carried out by progressively increasing a resistane
placed in seriss with its tip until the meter reading was halved.
The value of the resistance was then taken as an
approximation of the impedance of the probe. This revealed
that, from 20Hz to 20kHz, (ie the entire AF range) the
impedance presented by the probe is approximately 0.5
megohms. At TMHz this falls to 25k, at 10MHz 2K5, until, at
40MHz, the impedance is of the order of 700 ohms. As
frequency increases, probe impedance becomes increasingly
dependentupon its capacitance. Construciors wishing to
maximise performance at RF should, therefore, take care with
this aspect of the design. A larger diameter probe case, a
shorter probe tip, ceramic or other high performance
insulation, lowering the value of C2 to 10 or even 1nF in order
to reduce its physical size, will all help to keep capacitance
low and impadance as high as possible.

Notwithstanding the limitations outlined abovs, the
periormance of the unit at audio and radio frequencies is very
acceptable, and should mest the needs of most

‘experimenters and hobbyists. The RMS values of sine waves

can be measured with reasonable accuracy throughout the AF
spsctrum, and the probe will provide an indication of AF and
HF signal levels down into the low mV region.
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acquisition instrumentation. We have the product range and experience __The ADC-10 suppiied with.
to help solve your test and measurement problem. PicoScope gives your computer

a single channel of analog input.

ADe-10 £49
with PicoLog £59

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

Data Logging

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

TC-08 Thermocouple to PC Converter

@ Supplied with Picolog data logging software for advanced
temperature processing, min/max detection and alarm.

@ 8 Thermocouple inputs

@ No power supply required.

TC-08 £199 TC-08 £224 with cal. Cert.

complete with serial cable & adaptor. Thermocouple probes available. i

releasing PC potential

Virtual Instrumentation

Pico’s PC based oscilloscopes simply plug into the parallel port
turning your PC into a fully featured oscilloscope, spectrum
analyser and meter. Windows and DOS software supplied.
ADE-700 pual Channel 12 bit resolution

The ADC-100 offers both a high sampling rate 100kHz and a
high resolution. Fiexible input ranges (£50mV to +20V) make the
unit ideal for audio, autometive and education use.

~ADe-too £199 ADE-700 with PicoLog £219

;4@6—200 Digital Storage Oscilloscope

50 MSPS Dual Channe! Digital Storage Scope
25 MHz Spectrum Analyser

Windows or 0 E \,
DOS environment O
=50mV to =20V Al € p_i,‘-:o | f :

Muitimeter =) -
20 MSPS also available "? 4

ADe 200-20 £359.00 D .
: e call for free demo disk and
ADC 200-50 £499.00 ' product range catalogue

Both units are supplied with cables, Post & Packing UK £3.50, Export cusiomers
power supply and manuals. add £9 for carriage & insurance.

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

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT
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Adaptable, affar&abie = handy circuits for around £5. By Owen Bishop.
1. Warbling Door Alert

his is the first of a series of simple low-cost,

quick-to-build projects that will be useful around

the home or in the workshop. Each project has at

least one interesting point about the circuit that

will help you discover a little more about
slectronics. The target cost of the circuit is £5, including VAT.
Suppliers’ prices vary and you may sometimes nead o shop
-around for the more expensive items when the budget is tight.
The loudspeaker in this month's project is an example, for
some suppliers charge about 50% more than others for
virtually the same thing. Or you can get one free from an old
radio set.

Thera are numerous slectronic buzzers on the market but
most of them produce either a rather dreary sound or one that
is too agaressive for many domestic situations. Like the more
expensive telephones, this cne produces a more relaxed
warbling note. Better still, you can program the warble over a
wide range of pitch and warble-rate. If you nesd more than
one alert in your home you can tune each ong io give a
distinciive tone. '

How it works

The circuit in figure 1 is based on two voltage controlled
oscillators, one to make the basic tone and the other to
produce the warbling efiect, The VCOs (voltage controlled
oscillators) are provided by a pair of crmos 4046 ics. In the
catalogues the 4046 is described as a Phase Locked Loop,
which it certainly is. A PLL is a circuit that locks on to a signal
of given frequency, even when the signal is faint against a lot
of background noise. The 4046 contains all the paris
nscessary to build a PLL, among them a VCO. It needs so
few extra components that a 4046 is an inexpensive and easy
way to build a VCO, and we can (with & clear conscience) just
forget about the other bits of the ic that we do not use:

The basic tone is provided by IC2. Its output is a square
wave from pin 4, driving a loudspeaker by way of a mosfet to
produce a sound amply loud to rQuse the average household.
The central frequency (fc) of the tone is decided by the valuss
of capacitor C2 and resistor R2, whers:

fo = 1/R2 x C2)

With the values shown in figure 1, fc is about 15kHz. This is
the frequency when the control voltage at pin 8 of IC2 is at half
the supply voltage {£.5V in this circuit). As the control voitage is
reduced below 4.5V, the frequency gradually falls to zero. As
the voltage is increased, the frequency rises to 2fc, about
30kHz. So the tone frequency can be sst anywhere in the
audio range simply by adjusting VR2.

The warbling effect is provided by IC1. This VCO has a
central frequency of 1/(R1 x C1) =37Hz and can be varied
from zero up to 74Hz by adjusting VR1. When the push-button
at the front door (S1) is pressed, both ics begin to oscillate.
The oscillations of IC1 provide a pulsed conirol voltage to IC2
so that its basic tone is frequency-modulated, and gives the
warbling effect. By adjusting VR1 and VR2 you can produce an
almost unlimited varisty of sounds, some harsh, some urgent,
and some pleasantly rastful.

Construction

The power supply is intended to be a 9V PP3 battery. Since
current is supplied only when the button is pressed, the batiery
lasts a long time. The circuit is built on a piece of 0.1in-matrix
stripboard, 16 (or only 14) strips wide and 35 holes long. First use
a spot face cutter to cut the strips beneath the board at C10 fo
K10, C17 io K17, C23 to K23, J28, K 28 and P13. When you
solder in the ic sockets, solder blobs beneath the board join
points B12 to C12, B25 to C25, KS to L9 and K22 fo L22.

LSt
15 - | ean
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S
Q

R2 BUzZie

Figure 1: the circuit of the Warbling Door Alert
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Figure 2: the stripboard layout
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Figure 3: the underside of the stripboard layout
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Capacitors (polyester layer)
<2 1uF _
C2 68nF

' Semiconductors e

Ic1, 162 4046 cmos phase locked loop

Qi BUZ10 n-channel enhancement
3 power mosfet =

ellaneous

: push-switch (door-bell type)
64W loudspeaker

ary; 0.1in stripboard approx

A

y 80mm (35 holes) long,
# off), 16-pin dil sockets for
ting wire, including twin lead

Assemble the whole circuit before testing it. At this stage, the
loudspesaker need not be mounted in its enclosure; just
connect it temporarily. Before testing compare the circuit with
figure 2 to make sure that all components and particulariy the
wire links go to the comrect holes. Check beneath the board
(use a hand-lens) to make sure that all tracks have actually
bean cut where required and alzo that there are no unwanted
solder bridges between adjacent tracks. Set VR1 and VR2 o
about half way along their tracks and press S1. When all is
working properly, adjust VR1 and VR2 to obtain the sound you
prefer.

The £5 costing in this series does not include a case, Often
a project will run just as usefully without one. But a loudspeaker
really needs an enclosure if full volume and tone quality is to be
obtained.. You may have a small wooden or plastic box that can
be adapted for this purposs, ctherwise, the cheapest solution is
to buy an ABS praoject box. You do not need a box with slots
for mounting the circuit-board; uss a lump of Blu-tack or a
piece of double-sided tape to fix it to the bottom of the box.
Cut a circular aperture in the lid of the box for the speaker and
glue it in place. Of course, if you happan to have a spare
speaker with enclosure from an old radio sst, tape player, or
steren system, you can use this: strip out the old circuit board,
and miount the project circuit-board inside the case. Figure 1
shows a 64R speaker being used, but the BUZ10 can take up
to 20A, so an 8R speaker can be ussd instead. You may want
to reduce volume by wiring a 2 watt (or more) wire-wound
resistor of a few ohms in series with the speaker.
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From the Microcontroller Professionals:

Program PIC Microcontrollers:
We now have 3 programmers for PIC’s !

Original - This is our original programmer for 16C5X,
16C55X,16C6X, 16C7x, 16C8x, 16F8X devices.
Price : £40 for the kit, or £50 ready built.

Serial - This programmer programs the newest PIC
devices in a single 40 pin multi-width ZIF socket. Will
program: 16C55X, 16C6X, 16C7X, 16C8x, 16F8X, 12C508,
12C509, PIC 14000. Also In-Circuit programming.

Price : £40 for the kit, or £50 ready built.

Introductory - This programmer is intended for the
smaller user, or newcomer to PIC's. Will program 8 pin and
18 pin devices : 16C55X, 16C61, 16C62X, 16C71, 16C71X,
16C8X, 16F8X, 12C508, and 12C509.

Price £22 for the kit (not available ready built).

Note : All our programmers operate on a PC, using a
standard RS232 serial interface (COM1, 2, 3, or 4).

No hard to handle parallel cable swapping !

All programmers are supplied with full instructions,
Windows programming software, MPASM, MPSIM and
PICDE - the Windows based PIC assembler environment.
(offers all features of PICDESIM below without the
simulator).

PIC BASIC
FED'’s PIC BASIC products - straightforward,
capable, powerful, rapid development.
In a Windows Development Environment our modules

need no assembler or UV eraser to pregram your PIC's,
and operate from a serial link to your PC.

The 16C74 module features - 8k EEPROM, up to 2000
lines of BASIC, 27 lines of programmable I/O, 8 A/D
mputs Interrupt driven serial RS232 interface, Peripheral
I°C bus intefface, LCD display driver routines, up to 178
bytes for variables and stack, extendible with optional
external ram and all the standard 16C74 features.

Compiler - The FED PIC BASIC compiler for the 16C74.
It produces hex code to program your 16C74 directly with
no need for external EEPROM. Compatible with the
EEPROM versions of PIC 16C74 BASIC modules -
develop on an EEPROM based module then compile and
program your PIC chips directly.

16C57 Module Kit (8k EEPROM, 4MHz) £27.00, Pre-built £33.00
16C57 Module Kit (8k EEPROM, 10MHz) £31.00, Pre-built £37.00
16C74 Module Kit (8k EEPROM, 4MHz) £35.00, Pre-built £42.00
16C74 Module Kit (8k EEPROM, 20MHz) £40.00, Pre-built £46.00

16C84 chip programmed with BASIC - £25.00
Compiler - £60.00, or £50.00 when ordered with a module

Forest Electronic Developments

10 Holmhurst Avenue, Chrisichurch,

Darset, BH23 5PQ. hitp/fwww.ibmprug uld~gmwamer/fed him
01425-270191 (Voice/Fax)

)

Prices are inclusive, please add £3.00 for P&P
and handling to each order.

Cheques/POs payable to Forest Flectronic
Developments, or phone with credit card
details. Serial Cables - £7.50.

e @

Windows Based PIC Development:
PICDESIM - the Windows based development
environment.

PICDESIM allows you to develop your PIC praojects in one
Windows program.

Incorporate mulliple files, view help file information directly from
the code, edit within the project, build, and track errors directly in
the source, then simulate.

Simulator allows addressed, conditional and timed breakpoints,
follow your code in the source editor window, set a breakpoint
directly in the code. Run your program, or single step, or step
over subroutines. Track variable values and trace them for
display on the Trace Analyser. Input stimuli include clocks, direct
values and asynchronous serial data. Profile your program -
examine frequently called routines which are timed and use the
information to optimise out bottle necks.

Trace Analyser allows any register or port value to be examined
in analogue (graphical), waveform, or numeric values, check your
program directly against your predicted waveforms.

Runs up to 50 times faster than MPSIM !

NEW ! - 32 bit version allows full use of Windows '95 and
Windows NT 4.0 facilities.

Cost £30.00, or £25.00 for existing and new purchasers of any
of our programmers. Please specify Windows 3.1, or
Windows '95 (32 bit) versions of PICDESIM.

PIC Training
Our new ftraining course introduces PIC’s
painlessly with a practical emphasis.
Our training package includes

e Full introductory manual to the PIC series including use of
assembler, peripherals and interrupts for the 12 bit and 14
bit controllers.

e Video introducing the PIC, and showing use of PICDESIM

e Development board with PIC16F84, and all components
required to develop 3 practical projects, including LED
driving, handling delays and serial communications to a PC.
PICDESIM - the Windows based Simulator (see left)
Microchip MPSIM and MPASM programs :

Training Course £80.00
Training Course with pre-built Introductory RIC programmer £39.00

PIC’s

FIC18CT74/JW Erasable 20MHz £24.00 PIC16C556 (14 bit versn 16C56) £4.50

FIC1BCT4-04POTP 4MHz £B.00 PIC16CT4-20P OTP 20MHz £11.00
FIC16C57-04POTP 4AMHz £500 PIC16C57-10P OTP 10MHz £6.00
FIC16CB4-04P 4MHz £85.00 FIC16CB4-10P 10MHz £8.00
FIC1EFB4-04P 4MHz E7.00 PIC12C508-04P OTP 4MHz £2.20
FIC14000-04P OTP 4MHz £10.00 PIC14000/0W Erasable £23.00
FIC12C508-04P OTP 4MHz £270 Ask about other chips!

Development Boards
Development boards allow simple
prototyping of projects.

QOur 18 pin development board includes a simple serial interface
to a PC, 18 pin socket for any 18 pin device, 4MHz resonator
and power regulator components. All instructions components,

and circuits supplied. Includes a 16F84 - 10MHz version of
16C84 with an additional 32 bytes of RAM for programs.

Development board with all components for serial inteface, power
supply, oscillator and 16F84 device  £20.00.

Coming soon...

Look out over the next few months as we expand our PIC
BASIC range and extend our microcontroller support to
another major manufacturer.
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CHELMER VALVE COMPANY

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

We have vast stocks, widespread sources
and 35 years specialist experience in meeting our
customers requirements.
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Tuned to the needs of the Radzo Amateur

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

44-01245-355296/265865

Fax: 44-01245-490064

Tel:

Calling all

Radio enthusiasts

| ACARNRE
TODAY
Keawood 15-5700
digital transceiver

firs1 UK technical
review

The magazine for amateur radio

New equipment, scanners, packet radio, construction,
club news, views and much more.

This month in HRT:

ROBOTICS!
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LYNX ARM

ROSOTIC ARM *

STAMP BUG

STAMP Dasec

i3 BT servos (UG L0 8 e

Creative Products for Enquiring Minds
01977 683665, Fax 01977 681465

Full Technical Review
The new Kenwood 75-570 DSP HF Transceiver
reviewed by G4HCL

Build an Audio Test Meter
An HRT construction project

High tech review
Realistic PRO-2045 bose recelver !

Scanner Review
Realistic handheld PRO-70

“Yes, it's Radio, but is it enough?”
Ham Redio and the Internet

All in a Day’s Work
Radio repalr “Insider’s tips”

Packet radio -
= and the lutest datu modes .
~ RAsk your newsagent for Hum Radio Today

PLUS

Radio Today, Scanners for listeners; free radio Software

Offers, free readers’ ads, band reporls and more.
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Battery

uick-Check

Terry Balbirnie’s battery “health-checker” will tell you instantly whether those loose
AA cells and PP3s are still in service, or ready for the bin.

he modern home is filled with batiery-operated

devices. Theke include toys, photographic

equipment, TV remoie controls, Walkman-iype

personal siereos, games and radios. Batleries ara

also used as back-up supplies for clocks and
videos. Most of these batteries fall into two categories: the 9V
PP3 type and the 1.5V "AA" (HPT) size cell. Note that, strictly
speaking, a cell is a single unit and a baffery consists of several
cells connecied in saries. However, the word ‘battery’ is ofien
used for single cells and this is how it will be used here.

All mixed up

it often happens that batieries ars left lying around the house,

or new ones get mixed up with the old. It is then necessary
to test them to find out which are fit for use, which may bs

used for some other purpose and which should be thrown
away. Sometimes a cell that shows up as unsuitable for tha
most demanding purposes may be used to operate a clock
or other very low-current davice for a few monihs. Nofe,
however, that smoke deiecfors must always be fitted with
new balteries.

This tester circuit will give & good indication of the “stats
of health” of the types of batiery mentioned above. it is very
simple fo use, making it ideal where children or the non-
technically minded are involved.

Fit for service

The unit is housed in a small plasiic box which has an "AA”
size cell holder and a PP3 connector mounted on top. There
is also a small slide switch and an LED. To make the iesi, the
slide switch is sef to “9V" or
“1.5V" as appropriate; the batiery

is then connected and the LED
observed. if there are bright
flashes given about onice every
second, the batiery is in good
condition and fit for furiher
service. If ihe flashes are
somewhat dimmer and the rate is
markedly slower, the batiery may
be suitable for use in a low-
current appliance such as a
clock. if the LED remains oif or
flashes very feebly and siowly,
the battery is “fiat” and should be
discarded.

If a batiery is connectad to the
taster with incorract polarity, no
harm will result but, of course,
the circuit will not work and the
LED will remain off.

Note that the LED is powered
by the batiery being tested, so
there is no problam causad by
having a batiery in the checking
circuit itself (how do you cheek
the battery that checks the
batiery?).
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A bit of theory

To test a battery, it is necessary 1o use a circuit which
responds 1o the voltage between the terminals. This voltage
tends to fall as the battery ages. Some inexpansive uniis
periorm the test with the battery off-load (that is, while not
delivering significant current). This is not very satisfactory,
because the voltage does not fall very much under such
circumsiances. In use, the battery will be delivering current,
and it is then that the reduction in terminal voliage is mara
proncunced. This is due to the voliage drop which occurs

when current flows through the internal rasistance of the cell.

The internal resistance is not a physical resisior, but the
undesirable effect of the resistance of the chemical material
inside. It may be imagined as, and drawn as, areal exiernal
resistor connected in series with a supposedly “perfect” cell
(see figure 1). As the battery ages, the chemical reaction
taking place within it clogs up, and the intermnal resistance
rises.

A typical “"AA” alkaline cell when new will nave an internal
resistance of less than 0.5 chms. When it is at the end of its
useful lifs, it may have risen to 10R or more. A naw PP3
battery may have an intemnal resistance of some 3R rising to
60R or thereabouts when “fiat”™.

Figure 1: in theory: the “external resistor and the perfect call”

When current
flows through the
internal resistance, a
voltage is developed
across it {as Ohm's
Law dictates). This
voltage is “lost” as far
as the external circuit
is concerned. To take
a praciical example,
suppose a bulb is
connecied to a
batiery. The same
current flowing
through the lamp's
filament also passas
through the internal
resistance. The
greater the voliage
developed across the
internal resisiance,
the less will appear
across the bulb. To
put it another way,
the bulb loses out
and becomes dimmar
as the batiery ages.

Under working conditions, a brand new “1.5V" call may
develop some 1.45V across the load. A 9V PP3 type battery
operating, say, a small radio may develop some 8.6V.
Appliances always allow for some voltage drop, so that thay
will continue to work properly (up to a point) as the batiery
ages. The raied voltage of a cycle light bulb, for example,
may be 2.4V when the supply is derived from two cells
(nominally 3V). When the battery is new, the bulb may bs
somewhat overloaded. However, for most of the time it will
operate correcily or with only slight dimming.

When a battery provides less than 66% of its nominal
voltage under load, it may be regarded as unsuitable for
further service. Thus, & “1.5V" cell giving less that 1V, or a
nominal 8V battery which falls below about 6V, may be
regarded as “flat”. To operate high-current devices stich as
ceriain toys and flashguns, the batteries will nesd to be
discarded long before that, and in those cases 1.2V (or 7.2V
for a nominal 8V battery) would be a better criterion. It would
therefore be helpiul if the tester could discriminate between
on-load voltages of 1.4V, 1.2V and 1.0V for nominal “1.5V"
cells and 8.4V, 7.2V and 8V for “OV" batteries.

Fl
.,— B1 .y
e A
(a) (b)

Figure 2: using the battery to charge a capacitor (a) the
capacitor then powers the PED indicator (b)
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The manual contains complete schematics and theory of operation of all
the building blocks. Use this trainer to receive frequencies from
500KHz 1o 110 MHz!

A set of proven alternate building block designs are included in the
manual for you to eet started with your own designs. There is no need
10 get your complete receiver design working all at once. Build and test
each block one at a time.

Mail OrderTor Py

The Radio Receiver Trainer contains nine receiver
building blocks and a comprehensivetraining manual.

Simply connect the building blocks to

build AM, SW, Superhet and Direct Conversion
receivers. Decode SSB. CW and FM! Use proven
building blocks to develop and test your own designs.

Full technical support and advice given

Pricing:  Complete £129.00
Kit £89.00
(Kit excludes case & headphones)
P&P is £5 (LK), £8 (EC), £12 (World)
Add 17.5% Vat to Total Price
Building Blocks:  RF Input Tuner
RF Oscillator
Mixer
IF Filter
IF Amplifier

AM Detector

Beat Frequency Oscillator
Audio Filter

Audio Amplifier

surplus job lofs of Elecironic

il Gireenweld has heen established
GREENWELD for 23 years specialising in buying

Components and Finished Goods

We also keep a wide range of new stock reqular lines. Why

not request our 1997 Catalogue and latest Supplement
= hoth absolutely FREE!

BECOME A BARGAIN LIST SUBSCRIBER TO SEE WHAT'S
ON OFFER BEFORE IT'S ADVERTISED GENERALLY

Standard Bargain List Subscription

For ust £6.00 a year UK/BFFO (E10.00 overseas), we'll send you The
Greenweld Guardian every month With this newslstter comss owr
latest Bargain List giving detals of nsw surplus producis avallable and
dstals of new Inss being stocked Each issue —is —supplied with a
personalised Order Form and deswils of exclusve offers avaiable 1o
Subscnbers only

Gold Bargain List Subscription

For just £1200 a year (2000 overseas) the GOLD Subscriber categay

offers the {clowing advantages

[0 The Greenweld Guardian and Isiest Bargain List every
month, togsther wath any brochures or fiers from ocur suppliars

[0 A REDUCED POSTAGE RATE of £1:50 (normally £300) for &l

orders (UK only) and a reply paid enwelope

0 5% DISCOUNT on &l reguiar Catalogue and Bargain List items

So Don’t Miss Out - Subscribe Today!

Greenweld - 27E Park Road
Southampton - SO15 3UQ
TELEPHONE: 01703 236363

FAX: 01703 236307
INTERNET: http://www.herald.co.uk/clients/G/
Greenweld/greenweld.html

QOur stores (over 10,000 sg. ft) have
snommous stocks. We are open 800
am - 530 pm Monday to Ssturday
Come and see us!

VISA
swicH |
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The Low Cost Controller .-
That’'s Easy Toe Use

Fealures

The K-307 Module provides the fearures
required for most embedded applicadons

Develops

ent

Languages

Real Time Calendar Clock, Battery Back Up,
Watch Dog, Power Fail Detect, STE 1/0O Bus,
8051 interface, 68000 and PC Interface

Cambridge Microprocessor
Systems Limited

y &
I") I‘l IQ Chelmsford Road Ind Est '
\J Great Dunmow Essex CM6 1XG

The PC Starter Pack provides the quickest method
to get your application up & running
System + Real Time Muld Tasking

: b
4 Channels in 1 Channel out 2§
36 Digital in or out & Timers &‘)‘
RS-232 or RS-485 plus 12C lé—,;'

LCD both text and graphics <%
7
}

Upto B x 8 matrix keyboard

> 2Mbytes available on board
Many modes to choose from

' C*, Modulz-2 and Assembler
Easy to expand to a wide range
of peripheral cards

Units 17 - 18 Zone ‘D’

E-mail cms@dial.pipex.com
Phone 01 371 875 644

The following featidres apply 10 all of our PC control cards:

10% DISCOUNT TO ALL ETlI READERS

5 0-12" (300mm) Digital LCD Calipers £89:85 £89.95 inc

Sundard 8 bit 1SA, base address fully selectable via dip swilches, Installation
msiructions, application notes, circuit schematic and software examples in ‘C", BASIC
and assentbler (on 3357 floppy disky All connections o the cards made via a sandard
25 way female D-type connector on the end plate.

HI124A 24 Digital VO’s: Fully programmable TTL level digital IO's
based around the 8255 Kit available K134A £27 £29
HI30A 8 Channel Reluy: Completely isolated programmable relsy output card. 3

contacts available per chunnel, NO, NC and C. Contacts rated
1A & 30v DC. (Readback Feature!) Kit available K130A £32
Isolated 70: For ultimate protection this virtually indestructible cand
offers 8 opto isolated inputs and 4 relay outputs. v HI31A, 12v H1324,
24w HI33A. Kits available Sv K131A, 12v K132A and 24v K133A £32
25 Way terminal board: This board allows simple screw terminal seccess
for all of the shove cands, Kit availabla K135A £12
ADSTA MM 25 way or AGS8A MJF 25 way cables available £6
151-s, The Exchange Building, Mount Swan Square, Cardiff. CF1 6EB.
Tel (0122458417 Fax (01222)625797 www.vsliec demon.co.uk

ALL Prices INCLUSIVE of vat and delivery (UK Oaly) Same day dispatch

“(150mm} Digital LCD Calipers £49:95 £44.95 inc

; ESSSio o= AUTO TURN OFF
=¥ MEASURE INSIDE, OUTSIDE AND DEPTH.
ZERO ANYWHERE ON THE SCALE, CONVERTS
METRIC TO IMPERIAL AND VICE VERSA
BOTH THESE CALIPERS MEASURE TO A RESOLUTION AND REPEATARILITY OF
0.01mmD.00G5" AND ARE POWERED BY ONE STANDARD 1.5 SEVER OXIDE BATTERY,
THE PRICES INCLUDE A FOAM LINED CARRY CASE, VAT, POST AND PACKING

(F YO ASS NOT COMPLETELY SATISFET WITH YOUR PURCHASE SIEPLY RSTUFINTT TO US WITHIN 30 5AYS
FOR AN UVETRATE N0 QUES E RErUD THS OFFSROGES NGT AFFECT YOUR STATUTORY BIGHTS)

From: KPL, 226 WHITEHORSE ROAD, o T
CROYDON, SURREY, CRO 2LB

oncal: (0181 665 1041

10 DROER' FoR MORE DETAILS AND
OTHER SPECIAL OFFERS.

10MHz Function Generator (offer valid whita stocks lasls)

' i A Sine, square, triangle, pulse & sawiooth |
A 20mV to 20Vpp output

A 500 and TTL oulputs

81 | A External frequency medulation & swesp
e m_-;‘- A Pulse width modulation

% | AOffset and duty cycle adjustment

—— e H6000 0.1Hz - 1T0MHz € T28-68 € 149.00
All equi is sy new, complete with mains lead, manual and|
T year Quarentee. Prcss inciida VAT and e deery. Fhone o comprels it |
MX180 3% digit, 20 range, digiial multimeter £23.00 € 1495
DMS092 3¥% digit, auto range, digital mulimeter £84.08 £ 49.00 |
DM2023 3'% digit, capacitance meter 200pF-20mF £ B+08 £ 49.00
FC1300 1.3GHz hand held 8 dig LCD freq counter £ 73983 £ 89.00
AF2000 Audio signal generator 10Hz - 1MHz £151.58 £129.00
PR363A Kenwood 0-36V 0-3A psu with 2 displays £35220 £ 149.00
CS4125 Kenwood 20MHz 2 channel osdilloscope 48883 £379.00 |

VANN DRAPER ELECTRONICS LTD Tel (0116) 2771400 Fax (01 16) 2773345
Linit 5. Premier Warks. Canal Streel. South Wigston, Lescester LEIB 2P

COLOUR VIDEO CAMERAS

LIMITED SPECIAL OFFER
JVC GR-S505  ONLY £79

Idez! for image capiure, homa videos, security, digital photography and much mots.
Excellant imags quaity from 1/2° CCD, 410,000 pixels. Has 8xzoom lens, shutter speed i
110,000 second, manual apertrs overids for precise exposure, and digital sffects controls
These are brand new camcorders bud the cassetts mechanism has been removed.
| These are the same mode! a5 we sold 2 year 200 bt the output & 5-VHS NTSC.
Thesa will give a colour picturs with & multi-standard TV or most frame
| grabbers but 3 BAW picturs with PAL typs. Some assambly work requiced.
Ao gv=Sahleisa inder which has video
input Hss high resclution 0.6 BAW CRT. id=al for virtua!
relity and 3-D visicn when usad in pairs. Raquires only
BVdc at 80mA {sg SV battery). Not many left. Only £38.
Matching mains power supply
and charger unit £12. NiCad
9.6V 1Ah battery £12. UHF
modutator £6: All the sbove &
camera only £99. Please add 17.5% VAT to all prices.

LA S ER T ECH S s e sy & Eraret e 591 o
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Cheap and easy

In this circuit, an LED is vsed to indicate, by its brightness
and rate of flashing, & good idea of the terminal veltage.
However, there is a problem. An LED niesds approximaialy 2V
befora it will operate. A single call, even whien new, would
thersfore not be sufficient.

One way of overcoming this would be fo use the call, Bi,
to charge a capacitor, C1 (see figure 2a). Afier a short while,
a voliage equal to that of the call would appear across its
ends. If the capacitor were riow connected in series with the
cell (figure 2b), the voltage across the pair would be about 3V
{that is, there would be a doubling of ihe voltage) and it
would then be sufiicient to operate the LED. Resistar R limits
the current flowing to prevent damage to the LED. The LED
would give a burst of light until the capacitor discharged o a
voltage less than about 0.5V {that is, until the total {ails below
2V). If this whole process were repeated quickly, the LED
would emit a series of flashes. The repeated action could be
carried out automatically. To design and construct such a
circwit would not be difficult, but it would involve several
components that would raise the cost above that which
seamad reasonable for a device of this type.

Fortunately, there is an inexpensive ic that does the work
with very faw external components. It Is designed to flash an
LED brightly with a supply of 1.5 to 1.4V. Tests show that it
will fiash the LED less brighitly and more slowly betwesn 1.4V
and 1.2V. At 0.9V approximately, the flashing stops
aitogether. This makes it ideal for the present purpose. The
intarnal structure of this ic is fairly complex and will not be
explained in detall here. Howsver, it works in a similar way to
the process shown in figure 2. A capacitor connected
externally gives the voltage doubling effect; there is an
internal oscillator (2 pulse generator o provids the “repaating”
aspect of the circuit) and this also needs a capacitor to make
it work. Here, the two functions are combined so that ons
capacitor doss both jobs. With the value specified, and with
a 1.8V supply, thers will be ane pulss per second
approximately. At 1.2V it will be much dimmer and iha flash
rate will be roughly once every 1.2 seconds. At 1V, the LED
will ba very dim and it will flash every 1.5 seconds
approximately.

How it works

Figure 3 shows the circuit of the Battery Quick-Check. IC1 is
the integrated circuit LED flasher. C1 (referrad to above) is
connected to pins 1 and 8 on one hand and pin 2 on the
other. The LED is connected batween pin 6 (anadej and pins
1 and 8 (cathode). Note that no conventional saries resistoris

needed for the LED, because current control takes place on
the chip. The nominal 1.5V input is made to pin 5. The two-
way switch, S1, selects between the 1.5V cell or 9V battery
to be tested. For the 9V battery, the voltage will nesd to be
scaled down to make it appear like a 1.5V supply to the
circuit so that the ic will respond correctly.

For the 1.5V cell, R3 is connected directly, across its
terminals, and provides the load. With the value specified, and
with the battery in average condition, the current drain will be
about 100mA on averags. It will be somewhat higher with a new
battery and less when it is nearly fiat. When a 9V battery is being
tested, resistors R1 and R2 connecied in sefies provids the
load. By using comparatively low values, there will be a
moderate current flowing throuah the pair - some 40mA - with a
batiery in average condition. This is a suitable load for the PP3
type. The resistors also form a potential divider which scales
down the voltage. The value of R1 is five times greater than R2.
The sfiect is that the voltage appearing across R2 is one sixth of
that across the pair (since the resistance of R2 is one sixth of the
total). Thus, when the “9V" battery is connected across R1 and
R2 a nomina! 1.5V appears across resistor R2. The result is then
applied to IC1 pin 5 via the “BV" swiich contacts.

(Figure 3b is a little extra for experimentars from the
Office - configuring the circuit this way means that no
switch is necessary - but you will have to adapt the pcb
layout, and test to make sure the circuit still works as the
author describss it.)

; Figure 3b: experimenter’s circuit: adding
! a extra resistor to the potential divider
15V o & chain is a way of removing the need for
' a switch .
5 2
1.5V & ’
9V R3 LED1 3\ oV
12R - \ 1 NO SWITCH
A1 SWi1 1C1 | REQUIRED
220u —
+
R2 2
30R G +1.5V
Vo—=o
ov
Figure 3a: the circuit of the Battery Quick-Check
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Consiruction

Figure 4 shows the topside pch layout of the circuit. Drill
ihe two mounting holes, and salder S1 in position. Use the
minimum length of iags pushed through the holes (about
1mm) to make goed seldered joints - do not push the body
right down on to the surface of the pcb. The switch should
stand clear of the pcb by about 2mm. Solder the ic socket
in place, and then the other components, noting the
polarity of the capacitor. Bend the capacitor's end leads so
that it flat against the pcb. Solder the LED so that it stands
with its tip about 12mm above the circuit panel - the
slightly shorter end lead is the nagative (k) one. Solder
10cm pieces of light-duty stranded wire to the point
lzbelled “+1.5V" and one of the "0V" pads.

‘Sub-miniature spdt slide sw
“AA" cell holder, PP3

g
-

+1.5V
+9Vv

ov

!

Figure 4: the component layout for the Battery Quick Check

Carefully measure the position of the switch and LED on
the pcb, and make holes in.the lid to correspond. Mount
the peb temporarily, using 6mm long plastic stand-off
insulators on the bolt shanks. This should allow the tang of
the switch to protrude through its hole sufficiently to
operate it. Check that the switch can be used easily and
make any adjustments as necessary. Remove the pcb
again.

Place the cell holder on the lid and mark the positions of
the mounting holes. Drill these through and attach it. Drill 2
small hole near each end for the wires passing through the
lid from the pcb. Attach the PP3-fype connectar using an
adhesive fixing pad (the type available from stationer’s
shops), and make a small hole nearby for the wires. Note
that the rigid type of connector with a flat surface can be
attached much more securely than the soft variety. Pass
the connecting wires through the hole. Solder the red and
black to the *+8V" and unused “0V" pad respectively on
the circuit panel. Attach the pcb. Pass the 1.5V cell wires
aiready soldered to the pcb through their holes and solder
them to the cell holder tags taking care over the polarity. All
the wires may be grouped togsther and held neatiy using
small cable ties. 5
Testing
Testing is simply a matter of checking for correct oparation.
Find a few "AA” cells in various states from new to
practically “flat”. Set the switch to *1.5V" and place them
one by cne in the holder taking care to put them in the
right way round. With a fresh cell, the LED should fiash
brightly at about once per second. Compare the effect of
cells in poor condition. It should be found easy to
distinguishrbetweaen them. Set the switch to "9V™ and
conduct a similar test using some PP3 batteries. If all is
well, the unit may be put intc Sarvice. Note that a PP3
battery should be simply fouched on the connector (sea
photograph). Engaging it properly will probably detach the

fixing pad when it is removed.

When making a test, obssrve the LED over a period of
ien seconds or so. This will distinguish between batieries
which really are in good condition and those which have
simply “picked up” temporarily - this cften happens when a
battery has been left standing for a while. However, do not
leave a batiery connecied for longer than necessary, as itis
still being drained by the load resistor in the unit while it is
on test.
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— Schematic Capture

® Easy to Use Graphical Interface under
both DOS and Windows. -

Netlist, Parts List & ERC reports.
Hierarchical Design.”

Extensive component/model libraries.
Advanced Property Management.
Seamless integration with simulation and

@ Non-Linear & Linear Analogue Simulation.

@ Event driven Digital Simulation with
modelling language.

® Partitioned simulation of large designs
with multiple analogue & digital sections.

@ Graphs displayed directly on the
schematic.

PCB Design

32 bit high resolution database.
Multi-Layer and SMT support. -
Full DRC and Connectivity Checking.
RIP-UP & RETRY Autorouter.

Shape based gridless power planes.
Output to printers, plotters, Postscript,
Gerber, DXF and clipboard.

Gerber and DXF Import capability.

Call now for your free demo disk
G C e m C e (\ or ask about the full evaluation kit.
Tel: 01756 753440. Fax: 01756 752857.

E | e ¢c t r o n i ¢ s  5355Main St, Grassington. BD23 5AA.

o EMAIL: info@labcenter.co.uk
4 WWW: hiip://www.labcenter.co.uk




PCB Designer EEENZ=C P

Amex/Access/DeltaVisa Wil wodk with any Windows supcdrted printar and maniar |
For Windows 3.1, ‘95 or NT —Te—r

ld ‘\pt l;\ am uil 1 |u_.h]

!'I BDe .:.r]ni I

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

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

...no additional charges for
overseas orders.

“ - : ./ Produce Single or Doub!e s:ded PCBS
\ @ || cn1-|/Print out to any Windows supported printer.
i ‘] i~ |/ Toolbar for rapid access to commonly
| | “1 used components.

‘ v'Helpful prompts on screen as you work.
| {vPad, track & IC sizes fully customisable.
L v'No charges for technical suppori.

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

v'SMT pads and other pad shapes.
v'Prints at the resolution of your printer, much
higher than the screen shot shown here.

4 & o 8 L
alV I NN B, P =5 : — '=-J-}s

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

Dealers and distributors wanted.

NC Drill, AutoGAL __! | UPGRADE YOUR PCB PACKAGE
., Demo Disk availabl&@t £5. B £60
e . SAGE TODA
Seetrax CAE Hmton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 OSG
Call 01705 591037 or Fax 01705 599036  + VAT & PP Al Trademarks Acknowledigea
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lectronics Principles from EPT
Educational Software has
bean around for several
years, gradually expanding

and being updated in _ |
response feedback from users, particularly
teachers. The cumrent version, V3.0 for
Windows cn the PC, appeared for the first
fime in 1998. (The DOS version 2.1 is still
available.) Installation into Windows should
be siraightiorward so long as other
applications are closed down first, but if
there is any problem, EPT will give
telephone support, always an advantage
of the smaller independant company.

Current =

As the name suggests, Eectronics Principles concentrates
on explaining and demonstrating principles. in a modular form,
rather than specific advice about building circuits. Stariing with
the atemic structure of many of the materials used in
electranics (carbon, silicon, copper, germanium), it explains the
reiationship between the structure and the function of the
material, and works through a variety of components and
demonstration circuits up to the basic circuits of a Wheatstane
bridge and an analogue multimeter. Progress is quite literally
from top to bottom and left to right through the pull-down
Windows menus.

The current version has 284 topics in 64 windows, many of
which can be opened at the same time so that the user can
switch between them quickly. If too many windows are open,
users may encounter resource low warnings - but as there are
only so many topics that a serious student can work with at
one time, this may be an advantage rather than a restriction,
by providing a motivation to be crganised.

Principled

The major attraction of Electronics Principles is the
demenstration circuits into which you can enier any valuss,
and in most cases see how these affect the cutcome of the
caleulation directly on the circuit diagram, while others have a

Vollage = Custent x Resistance [Reactance, Xc o Xi)
Vi

Resistance {Reactance Xe or Xi} » Yon2ge

sactance X¢ ot

caleulations box that must be opened separately after {he
component values have besn changed. The actions performed
under the screens are adjusted to the subject being
demonstrated.

Here is a quick round-up of the Menu headings and some of
the topics under them: DC, AC, Power, Semicond(uctors), Op-
Amps, Number, Logic, Measure, Help - topics covered include
Ohms Law, power supplied, transistor configurations, sum and
difference amplifiers, complex numbers and logic interfacing.

All the screens have the important detalls picked out in
different colours, which has the effect of drawing the user's eye
to theimporiant areas. The colours also provide a cross-
reference with iables on the screen - for instancs, in the
Voltage Divider screan, all values relating to Vin and Vout are in
brown, all values relating to | are in blug, and all values relating
to R are in green. The colours are not universal to the whole
pregram, but this Is not nacessary, and there is enough
consistency to be helpiul.

The Topic Theory screens, and later in the program the
Calculations screens. must be opened separately from the
interactive circuit screens, and although this does allow
operation from the minimum 8.5 x 6 in window, this is nota
great advaniage (see below) whereas if everything was
displayed on cne screen, the window could then be resized
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just 1o show the interaciive area if desired, Also, retuming to the
Interactive buttons automatically switches off the Calculation and
Topic Theory screens, which | found rather annoying, as the
Czleulation seresn Is eften the primary display of the changes.
Some cireuits - for instance the Timer Delay, in the Op-amp
Applications seciion under thie Op-Amps menu - have a “switch”
button that runs a waveform display of the voliage at the inverting
input when it s operated, plus a pumerical display of the changes
as they take place. Some circuils may comipel you to pay
particular attention. For instancs, the Schmitt Trigger (Under the
same menu) only accepts changes up to 12 volts. This should be
sef-avident from the 12V rall, but if you enter a highser number
you do not get an ermor message - the screen simply sits and
waits unblinkingly for you to work oui what you havedone wrong.
The Calculation and Topic Theory scresns switch themselves off
once you have begun to work with the New Value boxes, as
previously remarked, so there are no clues thera unless you
manually switch them en again, and again you must think

through the
implicatiens of N U 3 L Lk i =TT I
what they are
tﬁu—ln‘g YRl [ _,I::'r'-".l

e 1 [E'-—_'—I ;
Buttons =50
Other examples 77 N\ L
of the vanefy of i __:a,\" “Appicd Vakag=" = 109
scre=n dispiays 7 e
are the windows R s TR I
showing the VA base = COiSia) = Agoied Volaoe ot Brstenuse
difierentlogic VL o halht = SNEs) = Apodied Vielipe o byyctomize
gates, which
have “Input A”
and “Input B”

buttons that change the logic levels back and forth within the
circuit, as well as anjinteraciive truth table alongside that also
displays the changes. Seme screen da net have user-definable

values, but simply display changes for 2 seres of setvalues when

the right button is pushed - permaps accompanied by a diagram
of a buzzer sounding, switches operating ora relay opening and
closing. The only individual chip demonsirated is the 555 timer,
“prebably the most useful chip available to the hobbyist’,
according to the Topie Theory, shown in thres separaie screens.

In terms of versatility and availablfity, the 555 and its family are
inde=d old friends, although this does reinforce the fact that EP
3.0 is aimed at a basic level, rather than industry training. One
helpful idea is the Resistor Value Test scresn undar the DC many,
where random four-band pattemns are produced and you miust
work out the value from the colour key given.

| would have liked it if there was some indication which main
menu topic each window was operating undsr - sometimes it
took some guesswork to re-locate a window that had been
closad amoeng the menu sub-tapics if | was net paying atiention
to which aspect of the demenstration | was supposed tobe
studying. But | find that this is a shortcoming with many Windows
programs, although it would not be difficuit to rectify.

As it is designed to be self-explanatory, Electronics Frineiples
comeas with very little paperwork other than the loading
instructions, o6 you must get used to how it works by Tiying it
out. A minor vexation Is that to enter the new valuss forany
screen, you must click on a “Newy Valuss” butten, and then move
tc a completely separate box that opensup to type in your values
and Enter them, This may be partly for reasons of space in the
box, as you may nesd to seest; for instance, volts, microvelts, or
milivaits from another menu.once you have entered a basic

value. The division of the dialogue box into "actual value” and
“formatied value® sesms puzziing at first, but you scon get used
to the program adjusting your entries 1o the appropriste number
of decimal places and adding scientific noiation. Enterng simple
values is quite quick as you can select frdm the New Values box
with the mouse and the Actual Value box straight from the
keybeard. But you must return to New Values for sach valus
change you make in the circuit.

Concentration
Certainly, using the scresns and boxes requires a fair amount
of concentration to follow and understand evenything that is
therein the box, but the advantage is that it Is all there, and
you gan ehange it to see how it works. The Teplc Theory
boxes tend to be short and to the point. Y
Onee or twice, challenging the boxes o accept odd valuss,
or change quickly, | found that the program got its
combinations in a slight twist and refused o accept cerain
values, or to change the notation. | would not even:
bothier to mention this if this were not an entry-level
program, as nearly all software behaves in this way
given half a chance. Good gractice s 1o make sure
you step through the instructions as intended, and
glve the program “time o wark”, arid it will not let |
you down. Also, it Is asy to resei screens *hack o |
“start” by clesing and re-opening, which is not trus |
of all softwars,

Orn opening, | found that the main Window
occupied the entire screen, but if the main window
is reduced using the middie top right icon, you can

— | toaminimum practical dispiay of just over 8.5 in

wide by Bin deap to be useable with the control
panels, In fazt, a5 you open more windows and "cascade”
them (frem ihe Help menu) they take Up miare space. Man-
Windows users will sse that Windows Users guickly become
spoiled by being abie 1o run several programs at once and
mioan-about the window sizingl With this in mind, screens from
Electronics Principles can be easilv eut and pasted into'a
Windows wordprocessor for uss in your own docurpents, which ‘
is also ussful for teaching siait who wishi tomake up ™ | |
workshests or overhead projecior slides; as EPT paint outl, !
The level, clearly indicated by the favoursd 855 timer and the

four-band resistor test, is hobbyist and entry-level educational \
rather than industrial, although ihe practice avaliable from a

orogram like:this could be helpful to hiaher leveis of study.

Indesd, although EPT siress that they are aiming at the hobby |
market, many of the features of EP 3.0 are descrbed as ussiul

to teachers. EPT also produce a version 4.0 of Electronics

Principles, which is essentially built on ths same [ines; but with |
an extendad - roughly doubled - range of screens and topics,

and priced at £99.95. On a sheerly practical noie, EFT also.

recommiend two low-cost paperbacks, Teach-in No 6 “Design

your own circuits” by Mike Toolsy (£3.45) and Teach-in Na 7 "A
comipietesiectronics course” by Alan Winstanley and Keilh Dys

(£3.95) (Books are VAT-irse. Post and packing add £1.50 each:

or £2.50 for:both booxs} as useful pariners to &ecirenics

Principles. Software has many viriues, but'well-written

paperbacks are a great source of infonmation.

~ EPT also market Mathematics Principles at £49.95 and

Electronics Teelbox formula software at £19.95 (all pricss ex

VAT - please add VAT plus £2 for UK postand packing).
They have aWeb page at hitp/www.octacon.co,uk/
ext/ept/software.htm or Tel. 01376 514008.
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STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:

PCB Assembly (Conventional and  Product Design/Consultation
Suriace Mount) Full Procuremant Service

Wave & Hand Soldering PCB Test & *Bumn in” Facilities
Complste Equipment Enclosure Design & Manufacture
Manufacture PCB Artwork Manufacture
Davice Programming from hand Circuits Brawn Professionally
written shis or PC 3'/¢ disc Kit Proeurement & Supply

Cable Hamess Assembly/loom Component Sajes NAME

Manufacture Refurbishment a Spﬁﬁiallt)‘ ADDRESS

Card Cage and Module Wiring Top Quality Work at Reasonable :

Full Inspection Rales

Phone Steve on (01438) 360406 or fax details of your requirements to us

on (01438) 352742 POSTCODE

EQT LTD, Cromer House, Caxton way. STEVENAGE, HERTS, SG1 2DF 5 e e s 4

£4.11 inc. vat for the complete Service Manuals Index on PC Disc ples catalogue:

SERVICE MANUALS

& Technical Books
Available for most equipment, any make, age or model.
Return the coupon for your FREE catalogue =
" MAURITRON TECHNICAL SERVICES (ET1)
8 Cherry Tree Road. Chinnor. Oxon. OX9 4QY.

Tel-481L-351694, Fac 01844 352554 emnil- maurdtron € dial pipsx.com
Picase forward your latest cataloges for which Tenclose 2 x 15t Class Sunips, or

Build your own computer

Features:- 16 Digital /O’s

- 12 Analog imputs

- 16 Timers

- 2 High speed counters 2.5kHz
- Direct LCD control

- RS232 Serial interface

- IFC bus

- One wire bus (touch memory)
Contact: Diamond Chip

B Tel: +27 12 803 6287

7]l Fax: +27 12 803 4350

E-mail: stefan@dchip.com
Internet: http://www.dchip.com

Laser Pointers
Wavelength 860-680 mm.

Max Output < 3 mW. v
Laser Range up to 200 mefers.

Uses two AAA batteries (supplied). inc. VAT
Ideal for demonstrations and lecturing. & postage

Also CCD Camera Modules;
biw Standard, low [ux & pinhole, £65

bAw Standard with sound, £70
|Colour from £180 i _
Nl@ g %@ Purveyors of Quality
Nonuts Lid. Electronic Thingies at
2 Chase Cottages, Very Friendly Prices

New Road, Aldham,
Essex COB 3QT Tel. & Fax 01206 213322

Only
£28

T

Printed Circuits in Minutes

Direct From LaserPrint!

81/2"x11" 1. LaserPrint*
* Or Photocopy 2. Press On**
**Use standard
household iron e
or P-n-P Press.

Use Siandard Copper Clad Board
5 Sheeis £12.50. 10 Sh=zels £25.00 + VAT. Add £2 50 postage
Compiste kits to manufacture your own PC8's from £40.00, or individual
items of material, chemicals; sichant eto.
PRESS-N-PEEL ETCHING SUPPLIES
18 Stapleton Road e Orton @ Southgate
Peterborough PE2 6TD e Tel: 01733 233043

Top Value, Wide Choice,
equipment from Feedback
Oscilloscopes & Hand-Held Meters available NOW!

WANTED

TOP PRICES PAID

For all your Test Equipment. Receivers,
Transmitters etc.
Factory Clearance, Prompt Service and Payment.
We buy and sell worldwide.

HTB ELEKTRONIK
Alter Apeler Weg 5
27619 Schiffdorf, Germany
Tel: 0049 4706 7044 Fax: 0049 4706 7049

DUAL TRACE OSCILLOSCOPE  0S5020P

LCRMETER ELCI3ID

= dc to 20MHz bandwidth.

@ 2 channels & Dual Trace, X-Y mode. v g“alg? B} O?i LC

: g eciang‘ula_r Lk Mﬂ’ inernal gralice: ® 10,000counts resdut}m
High sensitivity triggering. P

i fication, x10 (20nS/div) o ek ooy

WEED DB Rt X Y ® 120Hz & [kHz test

® ALT triggering. frequency.

® TV sync separator circuit for stable TV signal | © Full auto-ranging or
observation. manual ranging.

@ CE mark: EMC (Electromagnetic Compatibility, | © 102-I0MQ. ® InF-10mF.
LVD (Low Voltage Directive). ® imH to 10,000H.
£299 inc. probes + VAT £137 + var

Park Road, Crowborough, E Sussex, TN6 20R.

B Feedback

Feadback Instruments Limited E

one: 01892 653322, Fax: 01892 663719,
il: feedback@fdbk demon.co.uk
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TRANSISTORS FUSES
PART PRICE | PART PRICE | PART PRICE | PART PRICE TIME LAG {20mm) QUICK BLOW {20mm)
S0 =F | Butoen 758 | BUTIBAR GOF | MJ15024  400F | |[CURRENT RATING | OHDER CODE __ PRICE ORDER CODE PAICE
BU108 100P | BU408 g5¢ | BUTSOV  1700P |a0ss005  7oof | [ToomA FUSE3s i FUSEA? £0p
guiee goP Etj-!?:@ﬁ 707 | BUTSEA 100P | WIE13004 100P 160mA FUSED1 7sP FUSET7 50P
G e ob e e WERE . WE || Hs = | A &
By 1008 | BUSOBAPH  BoP | IRFS20 150F | WE1Z007  100F > 2 £ 18 5
BU124 &7 | pusosar esp | IRFS30 300P | wieqzos  toop | |309MA Pl L1, WA o
BU123 100P SCRAP} RF540 3007 S o S00mA SEGS 75 SE21
8125 sp | Bocooart 88" | inrsio 150p | MMEISIZE 24P | |630mA FUSEDS 7P FusE2 &P
e joap 508 % | mrazn 1908 | MIE15029  200P | [800ma FUSEDT7 0P FUSEZ2 508
=2 &3 BUS0BDF 1152 . MIE15030  250P 1A FUSESS EOP FUSEZ4 Cin
et 1% | Busoson  130p | 1HFEX0 il Byy=eeii e | B FUSEDS £0P FUSE2S g8
115 - B =5 80P
s 16 | Busesv toe | IRE7S0 e | wogieons iz |[182 FUSEID 808 FUSEZS 80P
Bins gop |BustsvF  1cop | IAET3D prrigl ) o | |22 FUSE1 S0P FUSEZ7 &8
suzﬁﬁ' o5 | BUBD 7P | e et | oeg o 234 FUSE12 508 FUSEZ28 £2p
BUZ05 100p | BUB0S 707 | mraso- 2007 | 0035 mor |[3a FUSENS = FUsEs e
U205 Ll v Ea ? | 0C3s 350P | [2A FUSE14 550 FUSE30 507
Gy M (eSS |hmm Ao |ee o me |l =t = | e 3
BUZ08A 75p | BUSSOBAAR 1508 |iREssio 2007 | sooooar i
suzear  2o0p | BUZ0ED. IFD |RPEN0 2 | Sossa  i7ap CERAMIC PLUG TOP
BU208 sop | BUZS20AF  225P | qpgesn  g7sp | S2OSSAF  200P N
Bil20g ¢ | uzsoor . 2zsp | IRESEM - STP | onpsy 18P CURRENT RATING ORDER CODE PRICE
BUZS 120p | BU2323AF 3259 | inFgan anop | 2N 40P 3A 33 100
BU312 oop | BUH31S  200P |)pcg1  qoop | 2NG0SS 3sp oA FUSE34 100P
BUZS s5p | BUHS15 200P | piizess 55p | 2N3as5H 0B 13A FUSE35 100P
BUSHRA 75p | BUHS1T ZI5P | s115003 2508 | 2N344D 45|
BU4DS 6gF | BUHTIS 425P | MJ15004 300P | 2N3aM 175P 20mm CERAMIC TIME LAG 32mm CERAMIC SLOW BLOW
BU40SD 85p | BUTTIAF 55P | Mi1s015 250P | 2NB44z 857 : L B
BL407 s5p | BUTH2 80P | Mhseis 3507 | aNarTs g5p | [cuRRENTRATING | ORDER Price| [CURRENT RATWG | ORGER I PRICE
BU4GTD 752 | BUT13 310P | MIs022 2330 | anarr2 o0P
BLM08 60P | BUT1B BOP | MJ15023 EOF 23,13;73 ::gp ?AA %554; T?g:’
: a3 FUSES: oo SE4 185
;:{A H,‘SE‘;‘g ‘I:;::]‘-‘l 11 !g-\ FUSESS 1B5P
SATELLITE PSU REPAIR KITS oy R e | A RS  2ie
Experience shows that 50% of all receiver power supplies 'bounce’ uniass the it fabge: &
correct precautionary measures are taken when being serviced. A kit of all the E TUSER, | &9
;?gfgn:;g;d qgeﬁrttr?; ;s supplied for the most popular models, which when fitted 38mm CERAMIC TIME LAG
CURRENT RATING ORDER CODE PRICE
MAKE & MODELS ORDER CODE PRICE 2 s i
PACE PRDBCD, PRDS00 SATPSUT &50P L] LD post?
PACE S5800, 5200, 9010,9210, 2020, 9220 | SATPSU2 650P
2:::?{'2;3 gggsw. SRAD520 gg?;ggﬁ ggg; ] **ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES*™ |
AM;TRAD Sﬂxggg SRX345 SAX350 SATPSU; &50P HB. ALL FUSES ARE BMADE IN THE UK AND FULLY MEET B542&5 & BS1362 SAFETY
PACE D100/150 3ATPSUR 220p | STAMDARDS AND SHOULD NOT BE COMPARED WITH CHEAP IMPORTED TYPES.
CHURCHILL D2MAC SATPSU7 B650P
PACE MSS200/300 APPOLLO SATSSUQ B50P SOLDERING ACCESORIES
= ¥
FERGUSON SRS SATPSUIT '335P | _ANTEX SOLDERING IRONS
ECHOSTAR SAS500 SATP3U12 1735P || DESCRIPTION CODE____ PRICE
ECHOSTAR 6500/7700/8700 SARPSU13 3125P 25 WATT 240 VAC (XS25W 240V) 5101 S00P
;\!!{:ﬁ;lé?SSRDSOD} gizggmg 3_1’%;:; 15 WATT 240 VAC (XS 15W 240V) sio2 S00P
il urensen 1 2 i 25 WATT SPARE ELEMENT 1
L IO 5 | s 15 WATT SPARE ELEMENT Si0d i’?ﬁg
RX501/502/1002/2001/5RD2000 SAT250 ATESU16 730P
PAGE CH MODE TRANSFORMER SOLDERING STAND & SPONGES _
3 8000 SWIT DESCRIPTION CODE PRICE
_ORDER CODE; PACE9000 PRICE 800p SOLDERING STAND (MADE BY ANTEX) S108 350p
d |SPARE SPONGE 5108 55p
SERVICE AIDS |
DESCRIPTION VOLUME CODE PRICE | [DESCRIPTION CODE___PHICE
VIDED HEAD CLEANER 75 ML SEo1 o | [18 SWG 500 GRAMMES S0 500P
ViBE =4 3 S 3 5 A
IDEQ HEAD CLEANER 200 ML Sp27 2502 | |20 SWG 500 GRAMMES sit1 B50P
SIS CLEARER How o 1108 | [22 SWG 500 GRAMMES sl12 700P
HILICONE GEASE 200 ML x| 21%% | DESOLDERING AIDS
FREEZE IT 400 ML SP16 £00P ||DESCRIPTION CODE_PRICE
S G sen it = = I i
WNTI STATIC v U CLDER MOP 1.2mm x 10 METRE sShi3 400P
s -y 51 220¢ | |DESOLDERING PUMP S0 320P
é_gﬁgnﬁu? RN S i SPARE NOZZLE SI05 80P
LASTIC SEAL 1 e D R T R = e ===
GLASS CLEANEA 250 ML §P1n 180F 8 way PREPROGRAMMED 8 way PREPROGRAMMED
E?égfi‘;aﬁsq = g;ﬁ g;:g fgg Universal remote Control Universal remote Conirol
ADHESIVE 120 400 ML 3819 180 | A single remote control to operate The Optimum 8 way universal remole conirol
LABEL REMOVER 130 200 ML Sez0 2402 | Televisions, Videos and Satsliite praprogrammed o o up to 8 clhar
%ggns%ﬁgu GHEASE ;g%%mmzs gﬁ: gg; R?.Io':ivem' Pius Auditary Optionsl v
iy ’ e £ * Aeplaces up lo B remotas with ana
s S | B | | ST
TUEE HEAT SINK COMPOUND 25 GRAMMES SP12 1500 | | Gantrals 1000's of models
DRIVE CLEANER 200ML sP24 50p | ° Teletext functions with Fastext
SCREEN CLEANER 200 ML SPs 1508 | * Clear (large kay) layout . Cloar e
CCMPUTER CARE KIT SP26 2100F | * Code Search Facil Easy accass SE”-CM—% ksypad
. - deedreh Eacilly * Telatext & Fast text functon
Srcmicrovicienen | | 22 | M| iSiadesiese | EEUSWIES
- = * Replace broken or lost remotes * RAa broken or lost remot
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL * Original Remate not requirsd . g:je;\?aim;;ﬁ«iw&ren“
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKAGE WILL BE * Frasfons Helplina ( Hy)
CHARGED AS FOLLOWS: 300p FORS CANS  450p FOR MORE THAN 5 CANS [ Order Code: 8 WAY Price: 1450P + VAT | [Crder Code: OPTIMUM &_Price: 2100P + VAT)
m PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
A Bya A D HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
P. HO Holz D RCIA = Please send £1 P&P and VAT at 17.5%. Gowt, Colleges, etc.
: - Orders accepled. Please allow 7 days for delivery. Prices quoted are subject
L E = L) ANDRAD UNE to stock avallability and may be changad without notice.
elephone: 0181-900 0 Fa D181-903 6 G TV and video paris sold are replacement parts,
OF onda 0 S3 fda Access & Visa Card accepted

WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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SUPPLIER OF QUALITY USED
TESTINSTRUMENTS
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OPERATING & SERVICE MANUALS
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CONTACT

Cooke International
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,

Bognor Regis, West Sussex, PO22 OHD U.K.
Tel: (+44)01243 545111/2 Fax: (+44)01243 542457

CATALOGUE EVAILABLE

L

CONTACT

Cooke International

ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex, PO22 OHD U.K.

Tel: (+44)01243 546111/2 Fax: (+44)01243 542457

CATALOGUE NOW ALSO AVAILABLE ON DISK

TRANSMITTERS

Fully comprehensive
guide to building and using
shori/medium range radio transmitters

and recejvers. Includes detailed and
practical information on all aspects of
construction, from simple FM room
transmitters to more sophisticated and
powerful audio and data transceivers.
Manual includes:

» AM, FM and UHF Transmitters from micro power up to

3 Watts. Covers simple ‘bugs’ as well as circuits operating
on 27MHz and 418MHz etc.

» TRACKING AND SIGNALLING. How to build micro
circuits for finding animals, cars efc.
» CRYSTAL CONTROLLED TRANSMITTERS.
High stability circuits.
> RADIO PAGER AND RADIO CONTROL. How
to build coded radio keys, multi-channel remote
controls, radio alarms eic.
> RECEIVER CIRCUITS. Wide range of receiver
projects for building high security audio links and tranceivers.
» EXTENSIVE assembly information. Includes
seclions on construction, testing, mics, aerials, coils and
miniaturisation.
Over 100 detailed PCB, strip-board and point to point
designs. Manual comes with FREE micro transmitier PCB.
{Some of the cirmuits includsd in the manal may not be ussd legally in the UX).
Make cheques/POs payable to
EFREE JCG ELECTRONICS

P.O. Box 73. York YO2 1YJ
Wide range of Audic/Radio kits available.

£8.95
+ £1 p&p

P.C.B.
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Forder
2 66551

Send your requirements to:
ETI Classified Department,
Boundary Way, Hemel Hempstead, HP2 75T
Lineage: 75p per word (+ VAT) (minimum 15 words)

Semi display: (minimum 2.5cms)

£10.50 + VAT per single column centimetre
Ring for information on senes bookings/discounts.
All advertisements in this section must be pre-paid.
Advertisements are accepted subjsct 1o the terms and conditions
printed on the adverlisemant rate card (available on request).

Nexus, Nexus House,

VARIABLE VOLTAGE
TRANSEFORMERS

INPUT 220/240V AC 50/60
OUTPUT 0-280V

Price PAP
u

Ean T
CD“PH.EHENSWE RANGE DF
THANSFO ERS-LTISOLATION .\ ALI‘I‘B

RN Ao iy ey v it A

cans Eodof (e bame tee Aesisie i Timodm
WIDE RANGE OF XENON FLASHTUBES
Write/Phone your i
ULTRA ViOLET BLACK LIGHT SLUE
FLDBHESEEHTTUEE‘E

Beaesd rgw Z20240v ADTDC SEWTRIC

1%:}) Spran P—a-ﬂa_ :A:.!.HT Ti2e=

561 SERES 400 764
I.I'LI'LCDO..NGE-\H

x 35mm I H=ts 10 was Low

PEP =00 VAT Onhitr vtz

siock P Sischons your

INSTRUMENT CASE

SEWING MACHRNE MOTOR

Mot Sr=1 100mem v M 70mm x WES
tiin cia v 10 g E18100ncl PAF Z VAT

GEARED MOTORS
“! FL_"H 2._“‘- o b ey

SUPEA HY-LIGHT STROBE KiT
Buqﬂ for Oesco, Thestrical vees g
£odhes At Toesn TSRO0 » ©

oF Bpin Lfes o Freslesscams
+ £2.80 plp [E12.51 Inc VAT) NMS

EFROM ERASURE KIT
i EPROM ERASUAE o 3 f 1’.-”41'!"*.:

WASHING WACHNE WATER PUMP
2 rem 2UN AS. 152 codis]. o b wmad by = werisly
s inist 1 ot 1 inlds. Frce rodes pdp 3
VAL E11 20 ssth o 2 S0t £20.50 ncieie

SERVICE TRADING CO

VisA
S7 BRIDGMAN ROAD, CHISWICK. LONDON w4 588
51560 FAX 0181-235 054 .
.- o T OMEra e CBDER 10 e

U T ARFAIRS e EREEEE SR

RADIO AMATEUR ELECTRONICS
& COMPUTER FAIR

SUNDAY 6TH APRIL

CHELTENHAM

RACECOURSE

GOLD CUP ROOM
Signposted from Junc. 11 M5

10-00am to 4-00pm

TALK IN 522 G5BK
ADMISSION £1-00
Refreshments & Ample Free Parking
Enquiries and Booking
lan (GAFLN) AUSTIN FAIRS
TEL: 01454 633524 : 0B50 389505

ELECTRONICS TORAY INT

SCIENTIFIC

S W WIRE COMPANY

ENAMELLED COPPER WIRE
TINNED WIRE SILVER
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 0181 559 1114

£50 BT INSTRUMENT
FOR ONLY £7.50

kdﬂhﬁﬁ'ﬁzﬂ;ﬁ;ﬂfﬂﬁégmrﬁvﬁd
o= ez 3o et nepts Knspn I
Aranpes of I vl o t0 S0 3 rampees o il o 02

3 e ol J s of i ez e i gt

{m‘..'inn bz b very ke s, # sy bt od iy
" e (omplste with brock aed proks 7.5 v 1f
" | 7374 Corrying cose wiich vl ik sl ok = 0 R irim
Festpe £ mies pror o i £ o v

J & N Fectors

Tehghane: (21444) £31945

Professional PLL transmitter, Stereo Coder, and
Compressor/Limiter kits licensable in the U.K.
Also very stable VFO transmitter kits. Prices
from under £10 and a ‘Ready Built’ service is
available. Contact us for a free brochure
including prices and more detailed information.

18 Victoria St, Queensbury, BRADFORD, BD13 1AR
Tel 01274 816200 Email veronica@legend.co.uk

88-108MHz FM
TRANSMITTERS

TURN YCUR SURPLUS
TRANSISTORS, ICS EIC INTO
CASH immediats sstiizment
We also welcoms the ofponunity o qusis
for compisie factory desrance
Contect:
COLES-HARDING & CO
Unit 58, Queens Road, Wisbech,
Cambs PE13 7PQ
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 20 YEARS
Tel: 01845 584188 Fax: 01845 473216

Try Me!
For PCB's,

One offs and low quantities.
High quality at low cost.
For details send SAE to:

33 Lennox Gurdens,
Linlithgow. West Lothian.
EH42 7PZ.

PRINTED CIRCUIT BOARDS
Designed & Manufactured
@ Frotolyps or Production Quantites
0 Fast tumarocnd swasiahls
® PCBs Designed from circyit disgrams
& Almost all files scvepied
Exzsy PC / Arkes / VuTrax / Csdsinr Gerter /

savice
® Conlract Azzembly & Tes! availabla
TELEPHOMNE 01232 473533
INTERNATIONAL «£8 1732 473533
E8agar FAX - 01232 473533
I Ciruls Emal - sgar@

argonet coidk
35 WOODLOT AVENUE, BELFAST BT5 504

ELECTRONIC
VALVES

|‘l WILSTIN VALVES |1

FOP JIME FISH G

C ;1 50.000 vabes -"3_»2-1

VALVES WANTED FOR CASH
28 Banks Avenue, Golcar, Huddersfield,
West Yorks HOT 412
'—'i Teho1434 giszp IR
Fa Fax: 01431655699  mimem

To advertise
in the
next issue of

ETI

please call
our friendly
sales team on

01442 66551

ERNATIONAL
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KITS TRANSFORMERS Il  PLANS |

DO YOU WISH TO LEGALLY AYAL Vs venge Gesigns,  solar and g
TRANSMIT AUDIO SIGNALS OVER Ld | generators, high volage tasizs
TRANSFORMERS ; 5
BRITISH TELECOM CIRCUITS! o RANSFORMERS E@ iggr_u—plggfr %’iﬂ'&ﬁf”éﬁ?ﬂ
Manufacturers of approved Interface HT Flament chokes tigh & low voligy  RZCEMS LLBISIons, L S
Equipment for use on public switched S @ sl quariben Road, Ledbury, Herelordshise, HRB
telephone network, for narrow or wide UNRNE, Seniel Wiskes Esteles Meana [
band private circuits, also manufacturers 1o 01683 260592 ?ﬁﬁ;&'@
of telecom line safety barriers. © SOFTWARE | Cﬁlal‘-ﬂf'\gﬁv
PC ELECTRONIC, TECHNICAL
PARTRIDGE ELECTRONICS AND SCIENTIFIC PROGRAMS 01442 66551
56 Fleet Road, Benfieet, Essex SS7 5JN, England. DESCRIFTIVE CATALOGUE AVAILASLE AND THIS
Tel: 01268 793256 Fax: 01268 565759 oo oracaons || SPACE COULD
e | (B2 FILLED WITH
e || - YOURAD

ELECTRONICS TODAY INTERNATIONAL,
CLASSIFIED ADVERTISEMENT DEPARTMENT,
NEXUS HOUSE, BOUNDARY WAY,

HEMEL HEMPSTEAD HP2 7ST

ETI

All adveris must be prepaid. 7
Cheques payable to:
Nexus Special Interests Lid.
= T £25_ 85
AGAIESS « o v e e inc vat
Daytime Tel. NO:. . .o oot
Signature . . ....... G 5 R S S 0 R ET 9.97 ; £39= ggc Vit
B 5 s 6 06 voa e 66 i D AN 68 8 £ 58 meva -
PLEASE DEBIT MY ACCESS/BARCLAYCARD No.
NN EEEEN
ExpitvDate ;. . os spadman ny Sa SdlEs 230. 55
inc vat
FOR SALE COMPONENTS PLANS OTHER - PLEASE STATE

Please ring the required heading.
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e,
ccmﬁa:ed wlthmesa:m ga!eafeaonme
surfacs, arxd ihe ON-resistanca drops by a
much larger percentage:

Thiz is significant, becauss ons of the
limitations on switching FETs fast is that the gaie
which requires ssanificant cument to do quickly.
In & switched mode power supply, a major part
of the dissipation in the power mosfel usually
Gocurs during the switching, because when the
device is inan intermadiale siate its dissipation
can b2 encrmous. A maderate power offline
svitcher might be switching off a2 mosfet passing
2 currant of 3A. Whan it is switched half way off,
the current will nat have dedined much by the
tima that the voitage across the devics reaches
200V, which means that tha dissipation at this:
instant is 800W! Clearly you do not want that
situation to continue for long.

With the improved FET topoelogy you ean
switch faster for a given gats driva cunent and
on resistance, or have lower on resisiance and
therefore less dissipation during conduction for
the same switching spesd,

Gate drive power can be significant in some
circuits, such as micropower de-to-de

monin's fres peb project).
8 in charging and

ate capacitanceina
Brisr can noticeably

= onthe mmmgideic

ne IF intermedisie frequency) siages usad
ad fransformers fo give ssiaciivity, separais
the sound subcamer from the vidso, and so o

Surf OUSTS Wave: Sevices Tiave be

for this purpose for a long fime, resuiting in
cheaper televisions (because factory adjustment
was reduced), and better scund and pictures.

Modern television ics available from Philips
have taken the next steg - to DSP (digital signal
processing). Intermediaie freguency bandpass
filtering, separation of sound and video,
separation of colour subcarrier, all is done
digitally. The only tuned circuits in sight are in the
UHF tuner.

With lower cost memicry, look for averags-
priced televisions with a frame store {o de comb
filterma, so that the horizonial resolution can be
increased by a factor ofperhaps 50% without
the moire typs patterns which resuit from
crosstalk between luminance and chrominanca.
Then widescreen will then nt look quite 50
blurrad.

Perhaps you remember the Challenge
concerning hifi loudspeakers a few months
back? Well, it looks as i the people at Nxt have
gene quite a distance towards answenng this
one (they have been working on the project for
years. You may have sazn the Tomorow's
Waovid feature & few wesks back). Look out for
an in-gdepth ravisw soon.
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ETl B normally published on the first Friday in the merith peeceding the
cover date. The contents of this publicetion including =3 erticles, Hars,
drawings snd programs and Al copyrichl and a8l other inbeliechss]
property noghte fheeen bhelong i3 Nenos Special Intsresiz. AN nghts
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mtﬂlaszc. 1957 Msres Specisl bntsrests. AR
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mm (13 Esuesy UK £27.00 Euwrops £404C Siedng.
Dverssas T41.60 US Doliars Overseas 55400 [Ar £4530 or 57200,
Bk i flast 12 monthsl £2.05 pr Bas d avalsbls Uider 5mss
phciocopies of whale anticles ohen mesizhie. Writs to The Protacopy
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NE w, FEATURES OF ELECTROMICS WORKBENCH VERSION
WHAT'E NEW

Electronics Workbench Version 5.0

Electronics Workbench Version 5 with analog, digital and mixed A/D COMPONENTS
SPICE simulation, a full suite of analyses and over 4,000 devices. Still >

the standard for power and ease of use. Now ten fimes faster. Siill the

same low price.

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

You'll be working productively in 20 minutes, and crealing beffer
designs faster. We guarantee it!
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High-End Features

TRUE MIXED ANALOG/DIGITAL  YES
FULLY INTERACTIVE SIMULATION  YES

ANALOG ENGINE SPICE 3F5, 32-8IT
DIGITAL ENGINE MATIVE, 32-BiT 0

TEMPERATURE CONTROL EACH DEVICE Moes
PRO SCHEMATIC EDITOR YES /
HIERARCHICAL CIRCUITS YES VERS/ OM
VIRTUAL INSTRUMENTS YES

ON-SCREEN GRAPHS YES

ANALOG COMPONENTS OVER 100

DIGITAL COMPONENTS OVER 200

DEVICE MODELS OVER 4,000

MONEY-BACK GUARANTEE 30-DAY

TECHNICAL SUPPORT FREE

Powerful Analyses

DC OPERATING POINT YES

AC FREQUENCY YES o=

TRANSIENT YES .
Electronics
NOISE YES

DISTORTION YES s
30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 25/NT/3.1.

Esclusive Distributor

Robinson Marshall (Europe) Ple
] 203 233 2 ] 6 Nadella Building. Progress Close, Leofric Business Park,
(rtla:lfr\ UK (. " 3 "Tr b

Fax: 44 (031203 233 210 E-mail: sales@rme.co.uk
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It's at you
local Maplin
store

With more than 40
stores nationwide and
many new stores on the
way, there should be a
Maplin store near you.

¥

Same day
despatch

Every order is processed
on the day of your call.
24 hour ordering - see
catalogue for details.

i-'i"ee' technical |

support
Available on all products.
Call 01702 556001

twice a year

25 yéars of

‘ Now it's produced in March Ve
and September, you can - {
be sure the products are =

‘ right up to date.

experience

Britain's best selling electronics
catalogue is now in its 25th year.
Nobody can match our experience.

< Only £3.45

rhle at WH Smith, John Menzies or any Maplin store, or you can order
‘your copy direct on 01702 554000 (add 50p for P&P). )

- Ifyou live outside the UK send £8.45 or 21 IRCs for airmail in Europe or

surface mail outside Europe; £16.00 or 37 IRCs for airmail outside

e to: Maplin MPS, PO. Box 777, Rayleigh, Essex, England SS6 8LU.

PROFESSIONAL |

" Over 18,000 |

high quality
product

‘]‘E{‘

~ Over £50
in discount
vouchers

There's more than

£50 in vouchers
inside to save you
even more money.

Free delivery

There's no delivery
charge on orders over
£30 (inclusive of VAT)

or any size business
account order.
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