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{ Integrated PCB and Schematic
1 ~ Design System for Windows ™
QUICKROUTE Now with PCB RouteASSIST fechnology

R Quickroute 3.5 - [C:\QR35\DEMO M=
File Edt View Tools QOptions Libranj Symbol Help

| FEERY Quickroute is available

‘ with 1-8 layer auto-
oz Ole|ojm] [pl=[-[e] @ﬁ‘ fouting, coppet fl,
» B ! _h___| P1g i e 404 C_ B engineering change,

P15 ADS/ P04 and a range of
P16 ADB/ P05

| P17 Ao7POT- T 1 imporifexport features.
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P3.1/TxD A9/ P21 .
P3.27 Int0 A10/ P2
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P3.4/T0 A12/ P2 4
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Quickroute is available [l
with multi-sheet EN 'I —
schematic capture,

support for power rails

and busses, as well as

‘one click' schematic

capture!

"..a very capable package which will be of interest to many

electronic designers, especially because of its low price."
* Review of Quickroute 3.5 PRO+, CADCAM March 96

"Ease of use: Accessible to complete novices" *

Quickroute 3.5 is a powerful, affordable and easy to use integrated

schematic & PCB design system for windows. With its multiple button bars,

‘tool tips' and parts-bin you will find that Quickroute helps you to work quickly \ntegrated PCB & Schematic Design
and efficiently. Schematic Capture

Design Rule Checking (DRC)
"Value for money: Very good" * Multi-sheef schematics
Whichever version of Quickroute you choose, you can be sure of gefting Export WMF 8 Tango

vailue for money! Quickroute is available with muiti-sheet schematic capture, Auto router (1-8 layers)

1-8 layer auto-routing, copper fill, engineering change, and a range of Export @etbar/NC-bril

popular file import/export features allowing connection to simutators and ¥l Lol Bl 3

other software packages. See the table for ¢ selection of features. e Rt
Update PCB from schematic

DXF & SPICE Export

ISINININN Y o
SNSRI NN Y Y o

Prices are Designer {£149), PRO (£249) and PRO+ (£399). Post and packing is - -
£5 (UK), £8 (Europe), £12 (worldwide). VAT must be added to the total price. e

Tel/Fax 0161 449 7101 g B s Phone now

WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk for more

Quickroute Systerns Lid., 14 Ley Lane, Marple Bidge, Stockport, SK6 50D, UK, MMOmmaiion

Prices and specifications subject to change without notice. All rade marks are acknowledged & tespected.
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POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS

OMP MOS-FET POWER AMPLIFIER THOUSANDS PURCHASED
HIGH POWER, TWO 'CHANNEL 19 INCH RACK BY PROFESSIONAL USERS

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

MXF600 (300W + 300W) MXF90O0 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: #independeni power supplies with two loroidal transformers # Twin L.E.D. Vu melers &
Level controls * llluminated on/ol switch # XLR connectors % Standard 775mV inputs # Open and short circuil
proof % Latest Mos-Fels lor stress free power delivery into virtually any load * High slew rate # very low
distortion % Aluminlum cases # MXF600 & MXF900 fan cooled with D.C, loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC,

SIZES:- MXF200 W19 “xH3*:" (2U)xD11"
MXF400 W19 "xH5%" (3U)xD12"
MXFE00 W19 xH5%" (3U)xD13"
MXF900 W19 xHS"s" (3U)xD14%,"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP XO3 STEREO 3-WAY ACTIVE CROSS-OVEF

Advanced 3-Way Slereo Active Cross-Over, housed in a 19” x 1U case. Each channel has three {evel controls:

bass, mid & top. The removable front fascia allows access to the programmable DIL switches to adjust the
cross-over frequency: Bass-Mid 250/506/800Hz, Mid-Top 1.8/315KHz, all at 24dB per octave. Bass invert switches
on each bass channel. Nominal 775mV input/output. Fully compatible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P

ST ICEMEYGEES  * ECHO & SOUND EFFECTSw

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

. + £8. p

SIZE: 482 x 240 x 120mm
EZO ELECTRIC TWEETERS - MOTOROL

Join the Piezo revolution! The low dynamic mass (no voice ©oll) of a Piezo tweeler produces an improved
transient response with a lower dislortion level than ordinary dynamic tweelers. As a crossover is not required
these units can be added to existing speaker systems of up lo 100 watts (more It two are put In serles. FREE
EXPLANATORY LEAFLETYS ARE SUPPLIED W{TH EACH TWEETER.

<~ TYPE ‘A’ (KSN10364) 3" round with protective wire mesh. Ideal for

Lo bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P,
TYPE 'B’ (KSN1005A) 3% " super horn lor generai purpose speakers,

ek TYPE B disco and P.A. systems elc. Price £5.99 + 50p P&P,
TYPE ‘/C’' (KSN1016A) 2"x5" wide dispersion horn for quality Hi-Fi sys-
tems and quality discos etc. Price £6.99 + 50p P&P,
TYPE ‘D’ (KSN1025A) 2'x6" wide dispersion horn. Upper frequency
response retained extending down to mid-range (2KHz), Suitabie for high
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P.
TYPE ‘E’ (KSN1038A) 3%" horn tweeter with attractive sitver finish trim.
Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P.
LEVEL CONTROL Combines, on a recessed mounting piate, level control
and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P.
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LR ST LY I GHV( S SUPPLIED READY BUILT AND TESTED.

These modules now enjoy 8 world-wide r

lor quality, r and performance at a reaiistic price. Four

imodels are available to sult the needs of the prolessional and hobby market i.e. Industry, Leisure, Instrumental and Hi-Fi

eic. When comparing prices, NOTE that all models include 1oroldal power supply, Integral heat sink, glass libre P.C.B. and
drive circuits to power 8 compatibie Vu meter. All modeis are open and shor circuit proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

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

OMP/MF 200 Mos-Fet Output power 200 watls
R.M.S. Into 4 ohms, lrequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

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

PRICE £81.75 + £5.00 P&P

OWMP/@RF 450 Mos-Fet Output power 450 watts
R.M.S, into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

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

PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MOOULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100K Mz.
PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775mV, BAND WIOTH 30K Hz2. ORDER STANDARD OR PEC,

iblL.FLIGHT CASED LOUDSPEAKER

A new range of quality loudspeakers, designed totake advantage of Ihe latest
speaker technology and enclosure designs. Both models ufilize studio quality
12 cast aluminium loudspeakers with factory fitted griltes, wide dispersion
constant directivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for optional loudspeaker stands

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz
iBIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
{bIFC 12-200WATTS (100d8) PRICE £175.00 PER PAIR
SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £49.00
Deillvery £6.00 per palr

-

THREE SUPERB HIGH POWER

CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 + 75) Stereo, 150W
8ridged Mono
250 WATTS (125 + 125) Slereo, 250W
8ridged Mono
400 WATTS (200 + 200) Stereo, 400W
8ridged Mono
ALL POWERS INTO 4 OHMS
Features:
* Slereo, bridgable mono * Choice of
high & low level jnputs * L & R level
controls * Remote on-offt & Speaker &
he g

T —— e
CAR STEREO'BOOSTER AMPS]

1 b

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

POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL

| ORDERS FROM SCHOOL S, COLLEGES, GOVT. BODIES, PLCs ETC.

PRICES INCLUSIVE OF V.AY. SALES COUNTER. VISA AND
ACCESS ACCEPTED BY POST, PHONE OR FA X,

LOUDSPEAKER! LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.

(60p STAMPED) FOR COMPLETE LIST.

‘McKenzie and Fane Loudspeakers are also available.

EMINENCE:- INSTRUMENTS, P.A., DISCO, ETC

ALL EMINENCE UNITS 8 OHMS IMPEDANCE

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

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

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97d8. PRICE £33.74 + £2,50 P&P
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB'D, DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99dB, PRICE £43.47 + £2.50 P&P
12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR.
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ, RESP. TO 10KHz, SENS 98d8. PRICE £36.67 + £3.50 P&P
127200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP, TO 6KHz, SENS 98d8. PRICE £46.71 + £3.50 P&P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO SKHz, SENS 103d8, PRICE £70.19 + £3.50 PAP
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO SKHz, SENS 99dB. PRICE £50.72 + £4.00 P&P
15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR.

RES. FREQ. 39Hz, FREQ. RESP, TO 3KHz, SENS 103d8. PRICE £73.34 ~ £4.00 P&P

ARBENDERS:- HI-FI, STUDIO, IN-CAR, ETC|

ALL EARBENDER UNITS 8 OHMS (Except EBS-50 8 EB10-50 which are dual impedance tapped @ 4 & 8 ohm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" SOwatt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OMM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97d8. PRICE £8.90 + £2.00 P&P
10" SOWATT EB 10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-Fi, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P
10" 100WATT EB10-100 BASS, KI-FI, STUDIO.

RES. FREQ. 35Hz, FREQ. RES?. TO 3KHz, SENS 96dB.

12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KMz, SENS 93d8B. PRICE £42.12 + £3.50 P&P
FULL RANGE TWIN COKE, HIGH COMPLIANCE, ROLLED SURROUND

5% " 6OWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92d8.

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

8° GOWATT EB8-60TC (TWIN CONE) HI-F1, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P
10" 6OWATT EB10-60TC (TWIN CONE) Hi-FI, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Mz, FREQ. RESP. TO 12KHz, SENS 98d8. PRICE £16.49 + £2.00 P&P

PRICE £30.39 + £3.50 P&P

PRICE £9.99 + £1.50 P&P

PRICE £10.99 + 1.50 P&P

RANSMITTER HOBBY KITS)

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
3W TRANSMITTER B0-108MHz, VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 1 123mm. SUPPLY 12V @ 0.5AWP,
PRICE £14.85 + £1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 45mm, SUPPLY 8V BATTERY.

i

=

PRICE £} [ 00 PHOTO: 3W FId TRANSMITTER

B.K.ELECTRONICS

UNITS 1 & 5 COMET WAY, SOUTHEND-ON-SEA,
ESSEX. SS2 6TR
Tel. 01702 - 527572 Fax: 01702-420243




SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 60x! complete with metal tipod
(imposible to use without this on the higher settings) 66mm lense.
leather carrying case £149 ref BARG9

RADIATION DETECTOR SYSTEM Designed to.be wall
mounted and connected into a PC,idealfor remote monltoring, whole
building coverage etc. Complete with detector, cable and software.
£19.95 ret BAR7S.

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a minature CCTV camera (Included) 1o any standand
tetevision! All the components including a PP3 battery will fitinto a
cigarette packet with the lens requiring a hole about 3mm diameter.
Supplied with telescopic aerial but a piece of wire about 4° long will
still give a range of up to 100 metres. A single PP3 will probably give
less than 1 hours use €99 REF EP79. (probably not licensable!)
CCTV CAMERA MODULES 46X70X29mm, 30 grams, 12v
100mA. auto electronic shutter, 3.6mm F2 lens, CCIR, 512x492
pixels, video outputis 1v p-p (75 ohm). Works directlyinto a scart of
video input on a tv of video. IR sensitive. £79.95 ref EF137

IR LAMP KIT Sutable forthe above camera enables the camera
to be used intotal darkness| £5.99 ref EF 138.

REMOTE CONTROLTANDATA TD1400 MODER/
VIEWDATA Complete system comprising 120075 modem, auto
dialler, Infra red remote keyboard, (could be adapted for PC use?)
psu. UHF and RGB output, phone lead, RS232 output, composite
output. Absolute bargain for parts alonell£9.95 ref BAR33.

9WATT CHIEFTAN TANK LASERS

Doublebeam units destgned to fitinihe gun barrei of a tank, each unit
has two seml conductor lasers and motor drive units for alignement
7 mile range. full circuit diagrams, new price £50.0007 us? £349.
Each untt has two gallium Arsenide injection lasers, 1x 9 watt, 1x
3watt, 300nm wavelength, 28vdc. 600hz pulsefrequency. The units
also contain an electronlc receiver 1o detect reflected signals from
targets. five or more units £299 ea. £349 for one. Ref LOT4.

PP3 battery, UK made. SALE PRICE €4.99 REF SA33.

DAMAGED ANSWER PHONES These are probably beyond

repair so just £4.99 each. BT response 200 machines REF SA30.

COMPUTER DISC CLEAROUT weare feft with a lot of software

packs thatneed clearing so we are selling at disc value only! 50discs

for £4, thats just 8p eachli(our choice of discs) €4 ref EP66

IBM PS2 MODEL 160Z CASE AND POWER SUPPLY

Complete with fan etc and 200 watt power supply. €8.95 ref EP67

DELL PC POWER SUPPLIES 145 watt, +5-5412.12

150x150x85mm compiete with switch, fiyleads and IEC socket

SALE PRICE €9.99 ref EP55

1.44 DISC DRIVES Standard PC 3.5 drives but retums so they

will need attention SALE PRICE €4.99 ref EP68

1.2 DISC DRIVES Siandard 5.25° drives but retums so they will

need attenton SALE PRICE NOW ONLY €3.50 ref EPE9

PP3 NICADS Unused but some storage marks. £4.99 ref EP52

DELL PC POWER SUPPLIES (Customer retums} Standard PC

psu's complete with fly leads, case and fan. +12v,-12v,+5v,-5v SALE

PRICE €1.99 EACH worth itfor the bits alone ref DL 1. TRADE PACK

OF 20 £29.95 Ref DL.2.

GAS HOBS ANDOVENS Brand new gas appliances, perfect for

small flats etc. Basic 3 burner hob SALE PRICE £24 .99 ref EP72.

Basic small built in oven SALE PRICE €789 ref EP73

RED EYE SECURITY' PROTECTOR 1.000 watt outdoor PIR

switch SALE PRICE £6.99 ref EP57

ENERGY BANK KIT 100 6°x6® 6v 100mA panels, 100 diodes,

connection details etc. £69.95 ref EF112.

PASTEL ACCOUNTS SOFTWARE, does everything for ail

sizes ofbusinesses,indudes wordprocessor, reportwiritar, windowing.
rkable up to 10 stat muttiple cash books etc. 200 page

TWOWAY MIRROR KIT indudes spedal adhesive fiilm tomake
two way mirror(s) up to 60°x20". (glass not Included) inciudes full
instructions. £12 ref TW1.

NEW HIGH POWER RF TRANSMITTERS

AMPLIFIERSAssembled PCB transmittérs, 4 types available,
12,6vdc 90 watt 1.5-30mhz 75 ohm infout FM/AM £75 ref RF1

12 6vdc 40 watt 50-200mhz 50 ohm infout FM/AM £65 ref RF2
28vdc 125 watt 1.5-30mhz 75 ohm in/out FM/AM £85 ref RF3
2Bvdc 100 watt 50-200mhz 50 ohm infout FM/AM £75 ref RF4

A heat sink will be required, ring for pnce and availatxlity.

If you intend using these as audio transmitters you will need a also
need a preamp. Complex module available at £40 ref RFS.
COMPUTER/WORKSHOP/HIFI RCB UNITS Complete
protection from faulty equipment for everybody! Inline unit fits in
standard IEC lead (extends it by 750mm), fitted In less than 10
seconds, resetiest button, 10A rating. £9 each Ref MM5.

RADIO CONTROLLED CARS FROM £6
EACH!IN! All retums from famous manufacturer,
3 types available, single channel
(left,right forwards,backwards)£6 refLOT1. Two
channel with more features £12 ref LOT2. Two
channel proportional (plugin crystals etc) £35 ref
LOTS.

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swipes) £9.95 Cased with
fyleads, designed to read standard credit cards! they have 3 wires
coming out of the head so they may write as well? compiete with
control eictronics PCB. just £9.95 ref BAR31

WANT TO MAKE SOME MONEY? STUCK FOR AN
IDEA? We have collated 140 business manuals that give you
information on sefting up different businesses, you peruse these at
your leisure using the text editor on your PC. Also included is the
cettificate enabling youto reproduce (and sell) the manuals as much
as you like! £14 ref EP74

PANORAMIC CAMERA OFFER Takes double width
photographs using standard 35mm film. Usein horizontai or vertical
mode. Complete with strap £7.99 ref BAR1

COIN OPERATED TIMER KIT Complete with coinsiot
mechanism, adjustable ime delay, relay output, put a coinsiot on
anything you like! TV,s, videos, fridges, drinks cupboards. HIF).
takes 50p's and £1 coins. DC operated. price justE7.99 ref BAR27.
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom,
metal construcion, buillin light, shamp farm, group viewing screen.
lots of accessonies. £29 ref ANAYLT.

AA NICAD PACK Pack of 4 tagged AA nicads £2.99 ref BAR34
PLASMA SCREENS 222x310mm, no data hence €4.99 ref
BARS67

NIGHTSIG HTS Model TZS4 with infra red illuminator, views up to
75 metres in full darkness ininfrared mode, 150m range. 45mm lens.
13 deg angle of view, focussing range 1.5m toinfinity. 2 AA batteries
required. 950g weight. £199 ref BARG1. 1 years warranty
LIQUID CRYSTAL DISPLAYS Bargain prices,

16 character 2 line, 99x24mm £2.99 ref SM1623A

20 character 2 line, 83x19mm £3.99 ref SM2020A

16 character 4 line, 62x25mm £5.99 ref SMC1640A
TAL-1110MM NEWTONIAN REFLECTOR '\ ELESCOPE
Russian. Superb astronomical ‘scope, everything younzed for some
serious star gazing! up 1o 169x magnification. Send or fax for further
details £249 ref TAL-1

GOT AN EXPENSIVE BIKE? You needoneof ourbottie alamms,
they look like a standard water bottle, but open the top, insert akey
to activate a motion sensor alamm builtinside. Fits all standard bottie
camiers, supplied with two keys. SALE PRICE £7.99 REF SA32.
GOT AN EXPENSIVE ANYTHING? You need one of our
cased vibration alamms, keyswitch aperateq, fully cased just fitit to

comprehensive manual, 90 days free technical support {0345-326009
try before you buyf) Current retail price s £128, SALE PRICE£9.95
ref SA12. SAVE £12011

COMPLETE PC 200 WATT UPS SYSTEM Top of the range
UPS system providing protection for your computer system and
Valuabie software against mains power fluctuations and cuts.New
and boxed, UK made Provides up 105 mins running ime in the event
of complete power failure to allow you to run your system down
correctly. LAST FEW TO CLEAR AT €49 SAVE €30 ref LOT61
BIG BROTHER PSUCased PSU, 6v 2Aoutput, 2momplead, 1.5m
input lead, UK made,220v. 3ALE PRICE £4.99 REF EP7

Check out our

WEB SITE

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

RACALMODEM BONANZA! 1Racal MPS 1223 1200/75modem,
telephone lead, mains lead, manual and comms software, the
cheapest way onto the net! all this for just £13 ref DEC13.

4.6mw LASER POINTER. BRAND NEW MODEL NOW IN
STOCK!, supplied in fully built form (tooks like a nice
pen) complete with handy pocket clip (which also acts
as the on/off switch.) About 50 metres range! Runs on
2 AAA batteries. Produces thin red beam ldeal for
levels, gun sights, experiments etc. just€39.96 ref
DEC49 TRADE PRICE £28 MIN 10 PIECES

BULL TENS UNIT Fully built and tested TENS (Transcutaneous
Electrical Nerve Stmulation) unit, compiete with electrodes and full
instructions. TENS is used for the relief of pain etc in up to 70% of
suflerers. Drug free pain relief, safe and easy to use. can be usedin
conjunction with analgesics etc. £49 Ref TEN/1

RUSSIAN MONOCULARS Amazing 20 times magnification,
coated lenses. carrying case and shovider strap £29 95 REF BART3
PC PAL VGA TO TV CONVERTER Converts a colour TVinto
abasic VGA screen. Complete withbuiltin psu, leadand siware,. |deal
for laptops or a cheap upgrade.Supplied in kit form for home
assembly. SALE PRICE £25 REF SA34

EMERGENCY LIGHTING UNIT Complete unit with 2 double
bulb floodlights. bulltin charger and auto switch. Fully cased. 6v 8AH
lead acid req'd. {(secondhand) £4 ref MAGAP11.

YUASHA SEALED LEAD ACID BATTERIES Two sizes
currently available this month. 12v 15AHat£ 18 ref LOT8and 6v 10AH
(suitable for emergency lights above) at just £6 ref LOT7
ELECTRIC CAR WINDOW DE-{CERS Comglete with cable,
plug etc SALE PRICE JUST €4.99 REF SA28

AUTO SUNCHARSGER 155x300mm solarpanel with diode and 3
metre lead fitted with a cigar plug. 12v 2watt €8.99 REF SA25
ECLATRON FLASH TUBE As used in poiice car flashing lights
etc, full spec supplied, 60-100 flashes a min. £6.99 REF SA15B.

24w AC 96™WATT Cased power supply. New. £9.99 REF SA40
MICRODRNE STRIPPERS Small cased tape drives ideal fo(
stripping, lote of useful goodies including a smart case, and lots of
components. SALE PRICE JUST €4.99 FOR FIVE REF SA26
SOLARPCWER LAB SPECIAL You get TWO6°x6" 6v 130mA
solar ceits, 4LED's, wire, buzzer, switch plus 1relay or motor. Supert
value kit SALE PRICE JUST €4.98 REF SA27
RGB/CGA/EGA/TTL COLOUR MONITORS 12' in good
condition. Back anodised metal case. SALE PRICE €49 REF SA168
PLUG IN ACORN PSU 19v AC 14w , £2 99 REF MAG3P10
13.8V 1.9 PSU cased with leads. Just £9.99 REF MAG10P3
UNIVERSAL SPEED CONTROLLER KIT Designed by us for
the C5 motorbut ok for any 12v motor up to 30A. Complete with PCB
etc. A heat smk may be required. £17.00 REF: MAG17

PHONE CABLE AND COMPUTER COMMUNICATIONS
PACK Kit contains 100m of 6 core cabie, 100 cable clips. 2 line
drivers with RS232 interfaces and all connectors etc. Ideal low cost

hod of ¢ g b PC's overalong distance utilizing

the serial pots Complete kit £8.99. Ref comp1.

VIEWDATA SYSTEMS made by Phillips. compiete with intemal
1200/75 modem, keyboard, psu etc RGB and composite outputs,
meny driven, autodialler etc. SALE PRICE £12.99 REF SA18
AR RIFLES .22 As ysed by the Chinese anmy for training puposes.
sothere is a bot about! £39.95 Ref EF78. 500 pellets £4.50 ref EF80.
PLUG IN POWER SUPPLY SALE FROM £1.60 Plugsinto
13A socket with outputlead. three types avalable, 9vdc 150mAE1.50
rel SA19, 9vidc 200mA £2.00 ret SA20. 6.5vdc S00mA £2 ref SA21
VIDEO SENDER UNIT. Transmits both audio and video signals
frcm erther avideo camera, videorecorder, TVor Computer etctoany
standard TVsetina 100 rangel (tune TV 1o a spare channei) 12v DC
op. Price Is £15 REF: MAG15 12v psu is £5 extra REF: MAGSP2
*NINATURE RADIO TRANSCEIVERS A pair of walkie talkies
witha range wp 102 kmin open country. Units measure 22x52x 155mm.
Induding cases and earp'ces. 2xPP3 req’d. £30.00 pr.REF: MAG30
“FM TRANSMITTER KIT housed in a standard working 13A
acgapter!l the bug runs directly off the mains solasts forevert why pay
£7007 or price is £15 REF: EF62 (kit) Transmits to any FM radio.
*FM BUG BUILT AND TESTED superior design to kit. Supplied
to detective agencies. Qv baftery req'd. £14 REF: MAG14
TALKING COINBOX STRIPPER COMPLETE WITH
COINSLOT MECHAN ISMS originally made toretall at€79 each.
these units are designed to convert an ordinary phone into a
payphone. The units have thelocks missing and sometimes broken
hinges. Howeverihey canbe adaptedfor their original use or usedfor
something Wse?? SALE PRICE JUST £2.50 REF SA23
GAT AIR PISTOL PACK Complete with pistol, darts and pellets
£12.95 Ref EF82B extra pellets (500) £4.50 ref EF80.

6°X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. SALE PRICE £4.99 REF SA24

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGSP13ideal for experimenters! 30 mfor £12.99 ref MAG13P1

MIXED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS
YOURS FOR JUST £6.99

4X28 TELESCOPIC SIGHTS Suttable for all air rifies, ground
lenses, good light gathering properties. £19.95 ref R/7.
RATTLE BACKS Interesting things these, small piece of solid
perspex like materfal that it you try to spin it on the desk it only spins
one way! infact f you spinitthe ‘wrong' way it stops ofits own accord
and go's beck the other way! £1.99 ref GI/JO1.
GYROSCOPES Rememberthese? well we have found acompany
that stil manufactures these popular scientfic toys, perfect gift or for
educationa use etc. £6 ref EP70
HYPOTHERMIA SPACE BLANKET 215x150cm aluminised
foil blanket reflects more than 90% of body heat. Also suitabte for the
constructicn of two way mirrors! £3.99 each ref O/LO41
LENSTATIC RANGER COMPASS Oi filled capsule, strong
metal case. large luminous points. Sightline with magnitying viewer.
£0mm dia, 86gm. £10.99 ref O/K604.
RECHARGE ORDINARY BATTERIES UP TO 10 TMES!
With the Battery Wizard! Uses the latest pulse wave charge system
to charge all popular brands of ordinary batteries AAA. AA, C, D, four
atatmelled systemshowswhenbatteries arecharged, automatically
rejects unsuitable cells, complete with mains adaptor. BS approved.
Price is £21.95 ref EP31
TALKING WATCH Yes. itactually teils you the time atthe press of
a button. Also features a voice alam that wakes you up and tells you
what the time is! Lithium cell induded. £7.99 ref EP26.
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
prevent even the mostresponsible of drivers from losing theirficence!
Adjustable audible alarm with 8 flashing leds givesinstant warning of
radar zones, Detects X, K, and Ka bands. 3 mile range. ‘over the hill’
*aroundbends’ and ‘rear trap facilites. micro size just4.25°x2 5°x.75".
Can pay for itself in just one dayl £79.95 ref EP3.
SANYO NICAD PACKS 120mmx14mm 4.8v 270 maH suitable
for cordiess phones etc. Pack of 2 just £5 ref EP78.
3" DISCS As used on oider Amstrad machines. Spectrum plus3's
etc £3 each ref BAR40O.
STEREO MICROSOPES BACK IN STOCK Russian, 200x
complete with lenses, fights. filters etc etc very comprehensive
microscofre that would nomally be around the £700 mark, our price
Is just £259 (full money back guarantee) full details in catalogue. Ref
95/300.

WE BUY SURPLUS STOCK
FOR CASH

BUYERS DIRECT LINE 0860 425692
FREECATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 50P STAMP OR FREE
ON REQUEST WITH ORDER.
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Life in the old box

Can you remember when you were proud of your new BSB
receiver and the entertainment that it could provide for you?
And then it was made redundant. 3R Cardware can now offer
conversion of your old unit into a working D2MAC decoder,
enabling you to view up to 20 satellite channels including sport,
movies and family viewing - and all without the monthly
subscription fee. Alternatively, you can purchase your own
conversion kit which comes complete with instruction sheet and
component layout diagrams and is simple to fit. The decoder
plugs straight into the back of your existing satellite receiver,
giving superior picture and sound quality. The unit comes with
its own upgradeable ‘Smartcard’ and scart leads from £139.
Further information: 3R Cardware on 01246 455150.

Leabank Shields

Partridge
Electronics

In the July ssue of ETI, we
inadvertently published Partridge
Electronics advertisement under the
banner, Kits. This was an error as,
under ABT rules, this equipmerit is
illegal in kit form.

We apologise for any confusion.

ELECTRONICS TODAY INTERNATIONAL
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Ru g g e d m i n iatu r e backplane with three STEbus modules and two signal
conditioning modules, plus a switching power supply and a

l 40-way cable termination block. ACE-42 is 50% wider with
enc osu res 42E space, and is suitable for larger systems including
STEbus-based industrial PC compatibles with disk drives; it
can accommodate typically four STEbus boards plus at least
two signal conditioning modules, a 3.5-inch disk drive, power
supply and cable termination.

Depending on the option chosen, the overall volume of the
ACE enclosure is either around a third or half that of a typical
3U 19-inch card frame.

For more details, contact lan Clarke at Arcom Control
Systems Ltd, Clifton Rd, Cambridge CB1 4WH.

Tel:01223 411200.

g i A - T T - o
g R T

= il

Arcom Control Systems has launched two small enclosures
offering a flexible basis for housing the compact, high-
performance industrial computers used in today’s machinery
and automation. Dubbed ACE, the boot-shaped enclosure
system is capable of being mounted on a wall or inside
equipment cabinets, and offers room for a computer with up to
six single Eurocard modules. This is adequate for a STEbus
processor and a substantial quantity of signal-conditioned VO
channels if required; enough to implement a powerful stand-
alone embedded controller, or a
fieldbus node if the element is part of
a distributed intelligent system - an
increasingly popular design approach.
Despite its potential capacity, the
enclosures occupy half or less of the
volume of a 19 inch sub-rack, the
most commonly used form of
industrial computer housing today.

Fabricated from die-cast metal
components, ACE (Arcom Compact
Enclosure) offers superb
electromagnetic noise protection and
has additionally been engineered to
conform with Arcom’s innovative
Technical Construction File approach
to EMC compliance. By using a range
of preferred computer and 1/O
modules and cable assemblies,
designers can use ACE to configure
custom control systems and self-
certify them as CE-compliant with
confidence, providing a rapid and
reliable path to market which can save
months of effort and thousands of
pounds in EMC testing costs.

Arcom has created this product in
response to the growing demand for
smaller industrial computer systems
with fewer function modules.
Increasing levels of IC integration has
meant that the vast majority of
STEbus-based controllers being built
today require just two to four boards.
As most of Arcom’s customers utilise
19-inch hardware to house such systems, 50% or more of a

typical 3U sub-rack is empty - wasting space and money. 1 ro tro
ACE resolves this problem by offering L-shaped enclosures FIaSh Mlc con Iler
Programmer

with three separate areas for mounting the various

components of a typical system to minimise dimensions. The

single Eurocard computer modules are mounted vertically in m
the upper part of the boot shape minimising depth. The power

supply sits underneath in the ‘heel’ area, while the ‘toe’
provides a convenient space-efficient area for cable entry and
termination. Hinges provide three-way opening to allow easy
access to any area for system building, instatlation,
maintenance or reconfiguration purposes.

The enclosure is offered in a two main variants suitable for
building STEbus-based industrial computer systems. ACE-28,
is designed for 'target’ systems, diskless PCs or remote VO
nodes, and offers 28E of board mounting width - enough for a

e
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New from Hitachi

A new, low profile, compact design STN LCD display module is now available from Hitachi. The LMG7380QHFC film black and
white transmissive graphics display module has a resolution of 256x64 dots and incorporates a single edge-lit CFL backlight
The combination of film retardation and CFL backlighting offers excellent contrast, very high brightness and wide viewing

The module includes 8Kbytes of display and contains a T6963C graphics controller with built-in character generation. This
onfiguration allows the module to display text and graphics simultaneously. The unit uses a fast response LC fluid making it
ideal for animation without image ghosting or lag effects.
The low profile compact design
(68mm x 160mm x I2mm), low o
power consumption (IW) and light el

weight (150g) make it attractive for %l
use in portable applications. '
A starter kit is also available
which consists of an INVC191 CFL ' s
backlight inverter and all the ; x
necessary interfacing cables. G 18345 123
Further information contact:
Vince Pitt, Hitachi Europe Ltd,
Whitebrook Park, Lower Cookham
Road, Maidenhead, Berkshire SL6
8YA Tel: +44-1628 585163 Fax:
+44-1628-585160.

N c d D M M 1000 readings per second. In situations where the available
ew a r VXI-bus bandwidth limits the read rate, up to 8000 readings
can be cached in onboard memory before being transferred

fr O m wavete k over the bus. VXI-bus synchronous and asynchronous
backplane triggers are supported, together with the SCP!
command language. A diskette containing a plug & play
instrument driver developed for the WIN-System framework will
also be available.

The Model 1361 is a single-width C-size card that conforms
fully to the VXI-bus Rev. 1.4 specification. its front panel inputs
accept 4-mm safety banana plugs.

Wavetek is the first company to introduce a 6.5-digit
multifunction VXI-bus card DMM that accepts inputs up to
OO0V DC or AC rms. Other VXlbus card DMMs on the
market only measure to 300V. The new Model 1361 therefore
gives VXI-bus system integrators the advantage of being able
to measure the highest voltages likely to be encountered in
typical ATE systems, without having to use external attenuators
or signal conditioning circuitry. As well as DC and AC voltage,
the Model 1361 measures resistance up to 20 Q and, with the
current option installed, measures DC and AC currents up to
2A. “Commercial systems integrators cannot always be aware
of the future uses to which their systems will be put,
particularly in military and aerospace projects”, said Newell
White, Wavetek’s Marketing Manager for VXI-bus products.
“The 1361 gives them the added confidence that their systems
will meet the same broad performance envelopes of traditional
rack-and-stack ATE systems.”

In addition to measuring voltages up to 1000 V, the Model
1361 also has a unique level of isolation between its
measurement circuits and the VXI-bus backplane. fts front-
panel terminals, for example, can be floated as much as 650 V
above or below ground potential. Together with extensive
internal guarding, this resuits in a common-mode rejection ratio
(CMRR) greater than 146 dB, making precision 6.5-digit
measurements possible even when the voltage to be
measured has a superimposed DC or AC potential. Switchable
filters provide a normal-mode AC rejection (NMR) of more than
20dB, with matching of the Model 1361’s measurement cycle
to 50 Hz, 60 Hz or 400 Hz line supply periods providing an
additional 54dB of noise rejection at line frequencies.

The Model 1361 is capable of making 6.5-digit DC voltage,
DC current and resistance measurements at speeds up to five
readings per second, and 4.5-digit readings at speeds up to

ELECTRONICS TODAY INTERNATIONAL
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The leading vintage wireless magazine
INCLUDED IN THE CURRENT ISSUE...

« On the back of an envelope ...

how the Wireless Set No. 17 was designed
» Restoring a Philco 444 “People’s Set”
e When TV was all at sea » Naval Type 67 W/T Set

PLUS all the regular features

Annual subscription (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 US$5 Bill for a sample

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

A widely acclaimed new work on
military wireless by Louis Meulstee:
Wireless for the Warrior — Vol. 1

A technical history of radio communi- @
cation equipment in the British Army =
from Wireless Set No. 1 to No. 88.
360 A4 pages with over 150 photos 1
and 300 drawings. '
Price £27.50 to UK, £28.30 elsewhere.

The Racal Handbook by Rinus Jansen

A review of Racal communications equipment — receivers,
transmitters and ancillaries — from the years 1956 to 1975,
mainly based on Racal technical sales literature of the
period. but with added comment from the author’s
collecting experiences. 102 A4 pages, with 59 photographs
and 24 drawings, and specifications of each item covered.
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 books ever published, the five
guides 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

covered. Each book contains between 40 and 56 A5 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 Aflantic. 60 AS 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 Magnificat magazine, describing the development

of telegraph keys from Morse’s original ‘Correspondent’ to
the bugs of the post-WWII period. 60 A5 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 (E8), 9 Wetherby Close, Broadstone
Dorset BH18 8JB, England. Telephone/FAX: 01202 658474
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SUBSCRIBE FOR ONLY
£12.4C
AND RECEIVE TWO EXTRA ISSUES

DON’T MISS THIS SPECIAL OFFER TO ENJOY ELECTRONICS
TODAY INTERNATIONAL ON SUBSCRIPTION FOR JUST £12.40
FOR 6 MONTHS - WITH TWO EXTRA ISSUES |- 1 [= |~

Simply complete your details below.

Direct Debit Offer (D 33
‘E Q Yes, please start my subscription to ELECTRONICS TODAY INT.
{ twill pay £12.40 every 6 months (6 issues) by Direct Debit from my bank.

Plus 2 FREE issues with your first payment.

U Piease commence my subscription from the next available
issue. Please quote subscription number if renewing/extending

Your Details

g ey ey o SRR e o Rl L S

Name (Mr/Mrs/Miss) Initial Surname SR
Address. e — ' Wiptng St
L IS e
. carseteeredine uL LL‘\;"Q‘ e
bt : Post Code - .
Telephone: i o i i N A o i Fas

| microcontrolier

lant
olar-powered P
- watering system

Direct Debit Instructions

I This card instructs your bank or building society to make payments
! direct from your account. Please fill in parts 1,2,3,4, & 6 and then

{' send 1o us at the address below. Banks and Building Societies may
y not accept direct debit instructions for some types of account. :
1

{' 1. Please write the full postal address of your Bank or Building

1 Society branch.

: To: The Bank Manager

} Bank/Building Society

{ Address . e I =N e

S e —" T e A e i

1 ..Post Code ......................

)

]

| 2. Name(s) of account holder: ..., T ISy e

]

; .

! 3. Branch Sort Code e g IS

4. Bank/Build. Soc. Account No.

5. Ref. No. 1 . (Offtice use only)

6. Instruction to your Bank or Building Society. Please pay Nexus Media Ltd.
Direct Debits from the account detailed on this instruction subject to
safeguards by the Direct Debit Guarantee. Originators Identification: 800132

Electronic guard dog

CcMOS logic IC Rester Just 1996 £2:28

o Games- headpamne amptifies
o 8051 shyxe bead compiter

Signature(s) .... Date: e mo resoration

Please post this entire coupon to:

[}

)

) -
Nexus Subscription Dept, Tower House, Sovereign Park, Lathkill Street, : R emeMber, ] t coS tS you
Market Harborough, Leicestershire. LE16 9EF. (X) -
Please tick this box if you do not wish to receive information from any other i ’ ess fO bu y you r cop' es
) - =
: by subscription!
)
b

companies which may be of interest to you )

* This guaraniee 13 offered by sl banks and Building Socwebes 1hat take part in the Direct Dobit scheme. The efthciency and securty of the
scheme s monitored and profectnd by your own Bank or Building Society,

= the amounts 10 be paid of the paymant dates change, you will be 10k of s in advance by at least 14 days as agreed h

« It an ecror 18 made by us of your Bank/ Building Soc., you are guaranteed a full and immedsate refund from your branch of the amount paid.

|- culsEsaRiaiociie g N B iy i i e e i ol e J ‘Offer applies to U.K. subscagtions only. Free issuss with your first payment only.
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-

8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF

Tel: 01203 650702

Fax:.01203 650773

mnm Mobile: 0860 400683

(Premises situated close to Eastern-by-pass in Coventry with easy access
to M1, M6, M40, M42, M45 and M69)

OSCILLOSCOPES
Gould 0S3000/ADVANCE 3000 — 30MHz Dual ch .
Gould 5110 ~ 100MHz Intelligent oscilloscope ................
Gould 1602 — 20 MHz D.S.0. with printer (cursorsz‘ g
Hameg — 203/203-4/203-5/203-6 - 20 MHz Dual Channel .
Hewlett Packard 1740A, 17414, 17744A, 100MHz dual ch
Hewlett Packard 1707A, 17078 — 75MHz 2ch ..
Hewlett Packard 54201A - 300MHz Dlgltlzmg
Hewlett Packard 54501A - 100MHz - Digitizing 4 channel.
Hewlett Packard 541000 - 1GHz Dlgmzmg‘ -
Hewlett Packard 180D — 4 channel - 100 Hz
Hewlett Packard 182C — 4 channel - 100 MHz
Hitachi V650F — 60 MHz Dual Channel
Hitachi VC6265 — 100 MHz Digital Storage
Intron 2020 — 20 MHz Digital Storage (N%
Kikusui COS 6100 — 100MHz, 5 Channel, 12 Trace .
Meguro - MSO 1270A - 20 MHz Digital Storage (NEW)
Nicolet 3091 —LF D.S.O. -
Panasonic VP5741A - 100 MHz D.S.0. with Dlgclal readout - waveform analysvs TV
Signal Analysis Function - G.P.1B ...£2500
Phillips 3211, 3217, 3240, 3243, 3244 3261,

3262 (2ch + 4ch) .............
Philips 3219 - 50MHz with analogue storage .........
Philips 3302 - 20MHz - Digital Storage .
Phllips PM 3295A - 400MHz Dual Channel ..
Philips PM 3295 - 350MHz Dual Channel
Philips PM 3315 - 60MHz - D.S.0
Tektronix 468 - 100MHz - D.S. o .
Tektronix 2213 — 60MHz Dual Channei........ -
Tektronix 2215 60MHz dualtrace........ ............
Tektronix 2335 Dual trace 100MHz (ponable)
Tektronix 2445 150 MHz - 4 Channei..
Tektronix 2225 — 50MHz dualch ...,
Tektronix 455 - S0MHz Dual Channel.
Tektronix 464/466 — 100MHz An storage .....
Tektronix 465/4658 — 100MHz dual ch ..
Tektronix 475 - 200Mhz Dual Channel....
Tektronix 7313, 7603, 7613, 7623, 7633,
Tektronix 7704 — 250MHz 4 ch..
Tektronix 7904 — 500MHz...............
Tektronix 7934 SCOMHZ with storage i
Tektronix TDS 320 100 MHz. Digital Slorage (NEW) IS
Telequipment D83 - 50MHz Dual Channel............

Other scopes available too

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

_.from £125 to £350
...£400

Advantest 4133A — 100KHz — 20 GHz .................
Eaton/Alltech 757 — 10KHz — 22 GHz ..
Hewlett Packard 3580A — -5Hz-50KHz
Hewlett Packard 37098 - Consteliation Analyser with 15709A ngh Impedance Interface
(ASINEW) ..ot arnaterisencasescacsniessassisashanss £5750
Hewlett ackard 182T with 8559A {10MHz - 21GHz) .
HP 3582A ~ 25KHz Analyser, dual channel .
Hewlett Packard 35601A - Spectrum Analyser lnterlace
Hewlett Packard 1417 + 85528 + 8555A - (10MHz — 18GHz)..
Hewlett Packard 8505A - Network Analyser (500KHz — 1.3 Hz)
Hewlett Packard 3562A Dual Channel Dynamic Sig. Analyser...
Hewlett Packard 8590A 15 10KHz-1.5 GHZ
Marconi 2370 - 110MHz...
Marconi 2371 — 30KHz - 200MH
Meguro MSA 4901 - 1-300 GHz (AS NEW)
Meguro MSA 4912 - 1-1 GHz (AS NEW) ...
Polrad 641-1 — 10MHz ~ 18GHz .. .
Rohde & Schwarz - SWOB 5 Polyskop 0.1 = 1300MHz
Tektronix 2710 9 Khz - 1.8 GHz
Tektronix 7218 with mainframe (1 5-60GHZ with external mlxers)

AVO RM215 - LJ2 - AC/DC Breakdown, Leakage + lonisation Tester ......
ANRITSU ME 462B DF/3 Transmission Analyser................

Anritsu MG642A Pulse Pattern Generator .......... -
Calitornia 751TC - AC variable Power Source .
Datalab DL 1080 Programmable Transient Recorder...
Dyanpert TP20 Intelliplace ~ Tape peel Tester ~ imma
E.|l.P. 548A - Frequency Counter (26.5 GHz) . 5.
EIP 331 — Frequency counter 18GHz
Farnell AP70-30 Power Supply (0- 70v/30A) Aulo Ranging ..
Farnell SSG-520 Sl?nal Generator (520 M -
Farnell TSV 70 Mkli Power Supply (70V-5A or 35v- 10A?
Heiden 1107 — 30V-10A Programmable Power Supply (IEEE)
Hewlett Packard 3437A System volimeter .......... -
Hewlett Packard 3456A Digital voltmeter
Hewlett Packard 3438A Digital multimeter —
Hewlett Packard 3711A/3712A/3791B/3793B Microwave Link Analyser.
Hewlett Packard 3325A - 21MHz Synthesiser/Function Gen.
Hewilett Packard 3488A - HP - 1B Switch control unit
(various Plug-ins avalilable)... :
Hewlett Packard 334A - Distortion Analyser .......
Hewlett Packard 339A - Distortion Measuring Set.
Hewlett Packard 3581A Wave Analyser............
Hewlett Packard 3455A 61/2 Digit M/Meter (Autocal)..
Hewlett Packard 3776A - PCM Terminal Test Set .......
Hewlett Packard 3779 A/C - Primary Multiplex Analyser
Hewlett Packard 4342A - 'Q' Meter .. e
Hewlett Packard 4954A - Protocol Analyser
Hewilett Packard 4953A - Protocol Analyser ...
Hewlett Packard 432A — Power Meter (with 478A Sensor
Hewlett Packard 435A or B Power Meter (with 8481A/84:

B

Hewlett Packard 4948A - (TIMS) Transmission impairment M/Set
Hewlett Packard 4729B - Carrier Noise Test Set
Hewiett Packard 4261A - L.C.R. Meter (Digital
Hewlett Packard 42718 - L.C.R. Meter (Digital).
Hewlett Packard 5420A Digital Signal Analyser.
Hewlett Packard 5342A - Frequency Counler 18 GHZ .......
Hewlett Packard 5314A - (NEW) 100MHZ Universal Counter .
Hewlett Packard 5183 - Waveform Recorder..........
Hewlett Packard 5238A Frequency Counter 1OOMHz
Hewlett Packard 5385A Frequency Counter - 1GHz - (HP1B)
with OPTS 001/003/004/005 .
Hewlett Packard 6623A Tripie output system power supply ...
Hewlett Packard 6253A Power Supply 20V-3A Twin.
Hewlett Packard 6181C D.C. current source..

Hewlett Packard 6255A Power Supply 40V - 1.5A Twin
Hewlett Packard 62668 Power Supply 40V-5A.......
Hewlett Packard 62718 Power Supply 60V- 3A
Hewlett Packard 6002A - Autoranging P.S.U
Hewlett Packard 6034A - O-60V-10A System P SuU. ..

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

Hewlett Packard 8403A - Modulator............
Hewlett Packard 8660D - Synthesised Sig Gen 10 KHZ-2.6 Ghz.. "
Hewlett Packard 83498 - Microwave Broadband ‘Ampiifier’ (as new) 2-20GHz .
Hewlett Packard 8165A - 50 MHZ Programmable Signal Source ... cf
Hewlett Packard 83508 - Sweep Oscillator Mainframe {vanious Plug-Ins avallable) extra...
Hewlett Packard 8656A - Synthesisec Signal Gen (100KHz — 990MHz) ... £
Hewlett Packard 8683A - Microwave Signal Gen (2.3 6.5GHz).........
Hewlett Packard 89018 - Modulation Analyser (150KHz — 1300MHZ)
Hewlett Packard 8152A - Optical Average Power Meter..................
Hewlett Packard 8158B - Optical Attenuator (OPTS 002 + 011)
Hewlett Packard 83554A - Wave Source Module 26.5 to 40 GHz
Hewlett Packard 8444A - Tracking Ganerator...
Hewiett Packard 8011A Pulse gen. 0. 1Hz-20MHz.
Hewlett Packard 8620C Sweep osciliator mainframe.
Hewlett Packard 8750A Storage normaliser ...........
Hewlett Packard 8684A 5.4GHz to 12.5GHz Sig-Gen
Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz..
Hewlett Packard 8620C Sweep oscillator mainframe.
Hewlett Packard 8750A Storage normaliser ..
Hewlett Packard 8754A - Network Analyser 4 - 1300t
Hewlett Packard 853A with 8559A - (0 01 — 21GHz) ...
Hewlett Packard 8565A - (0.01 — 226GHz) ..

Hewlett Packard 8684A 5.4GHz 10 12. 5GHz S| -Gen _.....
Hewlett Packard 8903A - Audio Analyser (20Hz —100KHz} ..
Hewlett Packard 8958A - Cellular Radio Interface .
Hewlett Packard P382A Variable Attznuator....
Krohn-Hite 2200 Lin/Log Sweep Generator.
Krohn-Hite 4024A Oscillator ........
Krohn-Hite 6500 Phase Meter
Marconi 2432A 500MHz digital freq. mater .....
Marconi - 2019A - 80KHz - 1040MHz. - Syntheslsed Slgnal Generator .-
Marconi 2871 Data Comms Analyses ........
Marconi 6500 Automatic Amplitude Analyser
Marconi 2018 - B0KHz - 520MHz SynthesisedAM/FM Signal Generator .
Philips PM 5167 10MHz function %en

Phillips 5190 L..F. Synthesiser (G b
Phillips 5390 Pro?rammable R/F Slgnal Gen (1020 MHZ)
Prema 4000 - 6 1/2 Digit Multimeter (NEW) ... ——
Racal Dana 9242D Programmable PSU 25V- 2A
Racal Dana 9246S Programmable PSU 25V-10A ..
Racal Dana 3100 40-130MHz synthesiser .
Racal 1992 - 1.3GHz Frequency Counter
Racal Dana 9081 Synth. sig. gen. 520MHz......
Racal Dana 9084 Synth, sig. gen. 104MHz
Racal Dana 9303 True RMS/RFevel meter..........
Racal Dana 9917 UHF frequency meter S60MHz......
Racal Dana 9302A R/F millivoltmeter (new version}...
Racal Dana 9082 Synthesised am/fm sig gen (520MHz)
Racal 9085 Low Distortion Oscillator...............c........
Racal 9301A - True RMS R/F Millivaitmeter.....
Racal 9921 - 3GHz Freguency Counter ..
Rohde & Schwarz AMF 2 - TV Demodulator
Rohde & Schwarz LFM 2 - 60 Mhz Group Delay Sweep Gen ...
Rohde & Schwarz UPSF 2 - Video Noise Meter
Rohde & Schwarz - Scud Radio Code Test Set.
Rohde & Schwarz SUF 2 Noise Generator
Schaftner NSG 203A Line Voltage Variation Slmulator
.Schattner NSG 222A Interferance Simulator ..
Schaffner NSG 223 Interferance Generator..
Schlumberger 4021/4022 Radio Test Sets
Schlumberger S.1. 4040 Stabilock - High accuracy 1GHz Radio Test Set..,..., ............
Schlumberger 4923 Radio Code Test Set..
Schiumberger 2720 1250 MHz Frequency Counter.
Stanford Research DS 340 - 15 MHz Syntesized Function (NEW)
and arbitrary waveform generator
Systron Donner 6030 - Microwave Frequency Counter (26.5 GHz)
Telequipment CT71 Curve Tracer _........coomiis i
Tektronix TM5003 + AFG 5101 Arbftrary Function Gen. .

Tektronix 1240 ic Analyser .......... =y

Tektronix 651 HR Monitor
Tektronix DAS9100 — Series Logic Analyse .
Tektronix ~ Plug-ins — many avallable such as SCSO4 SW503 SG502
PG508, FG504, FG503, TG501, TRS03 + many more ......
Tektronix 577 Curve Tracer................

Tektronix AM503 + TM501 + P6302 - Cument Probe Ampllﬂer
Tektronix PG506 + TG501 + SG503 + TM503 - Oscilloscope Callbrator
Tektronix CG5001 - Programmable Oscllloscope Calibrator Generator.
Time 9811 Programmable Resistance ...........

Time 9814 Voltage Calibrator
Toellner7720 - Programmable 10 MHz Function Gen (AS NEW)\
Wavetek 1728 Programmable SlgSource (0.0001HZ-13MHZ)....
wavetek 3010 — 1- 1GHz Slgnal enerator.

Wiltron 560 Scalar Network Analyser ............
Wiltron 66208 - Programmable Sweep Gener:

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

WITH 3C DAYS GUARANTEE.

PLEASE CHECK FOR AVAILABILITY BEFORE
ORDERING - CARRIAGE & VAT TO BE ADDED
TO ALL GOODS

ELECTRONICS TODAY INTERNATIONAL
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Surplus always
wanted for cash!

SPECIAL BUY

‘AT 286"
40Mb HD + 3Mb Ram ‘s,

LIMITED QUANTITY only of these 12Mhz HI GRADE 286 systems
Made in the USA to an industrial specification, the system was
designed for fotal reliabillty. The compact case houses the mother-
board, PSU and EGA video card with single 5%" 1.2 Mb floppy disk
drive & Integral 40Mb hard disk drive lo the front. Real time clock
with battery backup is provided as standard. Supplied in good used
condition complete with enhanced keyboard, 640k + 2Mb RAM,
DOS 4.01 and 90 DAY Full Guarantee. Ready to Run |

Order as HIGRADE 286 ONL y £’29_ o0 (E)

Optional Fitted extras: VGA graphics card £29.00
1.4Mb 3%" floppy disk drive (instead of 1.2 Mb) £19.95
Wordpertect 6.0 for Dos - when 3%®° FDD option ordered  £22.50
NE2000 Ethemnet (thick, thin or twisted) network card £29.00

LOW COST 486DX-33 SYSTEM

Limited quantity of this 2nd user, supurb small size desktop unit.
Fully featured with standard simm connectors 30 & 72 pin. Supplied
with keyboard, 4 Mb of RAM, SVGA monitor output, 256k cache and
integral 120 Mb IDE drive with single 1.44 Mb 3.5* floppy disk drive.
Fully tested and guaranteed. Fully expandablg Only

Many other options avaiable - call for details. £399.00 )

FLOPPY DISK DRIVES 31;" - 8"

5%" or 3%" from only £18.95 !

Massive purchases of standard 5%* and 3%* drives enables us to
present prime product at Industry beating low prices! All units (unless
stated) are BRAND NEW or removed from often brand new equip-
ment and are fully tested, aligned and shipped to you with a 90 day
guarantee and operate from standard voltages and are of standard
size. All are IBM-PC compatible (if 3%® supported on your PC).

3%" Panasonic JU363/4 720K or equivalent RFE 224.95EB
3%" Mitsubishl MF355C-L. 1.4 Meg. Laptops only £25.95(B
3%" Mitsubishi MF355C-D. 1.4 Meg. Non laptop £18.95(B
§%" Teac FD-55GFR 1.2 Me‘? (for IBM pc's) RFE £18.95(B
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE  £29.95(B;
5§%" BRAND NEW Mitsubishi MF501B 360K £22.95(B
Tabie top case with integral PSU for HH 5%" Flopp or HD £29.95(B'
8" Shugart 800/801 8" SS refurbished & tested £195.00(E
8" Shugart 810 8" SS HH Brand New £195.00(E
8" Shugart 851 8" double sided refurbished & tested £250.00(E
Mitsubishl M2894-63 8" double sided NEW £275.00(E
Mitsubishi M2896-63-02U 8° DS slimiine NEW £285.00(E
Dual 8" cased drives with integral power supply 2 Mb £499.00(E

HARD DISK DRIVES

End of line purchase scoop! Brand new NEC D2246 8 Mbyte
drive with industry standard SMD interface, replaces Fujitsu
equivalent model. Full manual. Only £299.00 or 2 for £525.00 {E)

3%" FUJI FK-309-26 20mb MFM I/F RFE £59.95(C)
3%* CONNER CP3024 20 mb IDE I/F (or equiv JRFE £59.95(C
3%° CONNER CP3044 40mb IDE I/F (or equiv.)RFE 269.00}0
3% RODIME RO3057S 45mb SCSI I/F (Mac & Acom)  £69.00(C

3%" WESTERN DIGITAL 850mb IDE I/F Brand New £1 85.00(C

5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE  £49.95(C
5'%" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95(C
5%* CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C
5%° HP 9754B 850 Mb SCSI RFE tested £89.00(C
5'%" HP C3010 2 Gbyte SCSI differential RFE tested £€195.00{C
8" FUJITSU M2322K 160Mh SMD I/F RFE tested £195.00(E

Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95

THE AMAZING TELEBO

Converts your colour monitor into a QUALITY COLOUR TV1!

TV SOUND &
VIDEO TUNER

CABLE COMPATIBLE *

The TELEBOX is an aftractive fully cased mains powered unit, con-
taining alt electronics ready to plug into a host of video monitors
made by makers such as MICROVITEC, ATARL, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
video output will also plug directly into most video recorders, allowing
reception of TV channels not normally receivable on most televi-
sion receivers* (TELEBOX MB). Push button controls on the front
panel allow reception of 8 fully tuneable 'off alr' UHF colour television
channels. TELEBOX MB covers virtually all television frequencies
VHF and UHF including the HYPERBAND as used by most cable
TV operators. A composite video output Is located on the rear panel
for direct connection to most makes of monitor or desktop computer
video systems. For complete compatibility - even for monitors with-
out sound - an integral 4 watt audio amplifier and low level Hi Fi
audio output are provided as standard.

TELEBOX ST for composite video input type monitors £36.95
TELEBOX STL as ST but fited with integral speaker £39.50
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 8 mHz sound specification.
“For cable / hyperband reception Teiebox MB should be connected
to a cable type service. Shipping code on all Teleboxe's Is (B)

DC PO A
Virtually every type of power
supply you can imagine.Over

10,000 Power Supplles Ex Stock

Call for Info / list.

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHAN

IC's -TRANSISTORS - DIODES

OBSOLETE - SHORT SUPPLY - BULK

6,000,000 items EX STOCK

For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

VIDEQ MONITOR SPECIALS

One of the highest specification
monitors you will ever see -

At this price - Don’t miss it!!
Mitsubishi FA341SETKL 14" SVGA Multisync colour monitor with fine
s 0-28 dot pitch tube and resolution of 1024 x 768. A
i vanety of inputs allows connection to a host of comput-
. ers ncl IBM PC's in CGA EGA, VGA & SVGA
modes, BBC, COMMODORE (including Amiga 1200),
ARCHIMEDES and APPLE. Many features: Etched
P faceplate, text switching and LOW RADIATION MPR

specification. Fully guaranteed, supplied in EXCEL-

LENT little used condtion
Tih & Swivel Base £4.75 Only £119 5 e
VGA cabie for IBM PC included. y v Ve
External cables for other types of computers CALL
As New - Used on film set for 1 week onlyl!l
15" 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 80 day guarantee. £145.00 (E)

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

PHILIPS HCS35 (same style as CM8833} attractively styled 14"
colour monitor with both RGB and standard composite 15.625
Khz video inputs via SCART socket and separate phonc jacks.
Integral audio power amr and speaker for all audio visual uses.
Will connect direct to Amiga and Atari BBC computers. Ideal for all
video monitoring / security applications with direct connection
to most colour cameras. High quality with many features such as
front concealed flap controls, VCR correction button ele. Good

used condition - fully tested - guaranteed
Dimensions: W14* x H123%" x 15%" D. Only £95
PHILIPS HCS31 Ultra compact 9” colour video monitor with stan-
dard composite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13%* D.
240V AC mains powered. Only £79_00 (©)
KME 10" 15M10009 high definition colour monitors with 0.28° dot
pitch. Superb clarity and modern styling. . 6
Operates from any 15.625 khz sync RGB video &

source, with RGB analog and composite sync §

such as Atari, Commodore Amiga, Acorn

Archimedes & BBC. Measures only 13%" x 12" x Hees

11*. Good used condition, Only £125 ()

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

20"...£135 22"...£155 26"...£185(@
SPECIAL INTEREST ITEMS
MITS. J FA3445ETKL 14" Industrial spec SVGA monitors  £245
2kW t0 400 kW - 400 Hz 3 phase power sources - ex stock £POA
IBM 8230 Type 1, Token ring base unit driver £950
IBM 53F5501 Token Ring ICS 20 port lobe modules £750
1BM MAU Token ring distribution panel 8228-23-5050N £95
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550
Trend DSA 274 Data Analyser with G703(2M) 64 Vo £POA
Marconl 6310 Programmable 2 to 22 GHz sweep generator £6500
HP1650B Logic Analyser £37!
HP3781A Pattern generator & HP3782A Error Detector
HP APOLLO Rx7go systern units £950
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts  £1800
HP3081A Industrila workstation c\w Barcode swipe reader €175
HP6264 Rack mount variable 0-20V @ 20A metered PSU £675
HP54121A DC to 22 GHz four channel! test set £P0OA
HP7580A A1 8 pen HPGL high speed drum plotter
EG+G Brookdeal 95035C Precision lock in amp
View Eng. Mod 1200 computerised inspection system
Ling Dynamics 2kW programmable vibration test system  €POA
Computer controlied 1056 x 560 mm X Y table & controller £1425
Kelthiey 590 CV capacitor / voltage analyser £POA
Racal ICR40 dual 40 channel voice recorder system £3750
Fiskers 45KVA 3 ph On Line UPS - New batts Dec.1995  £9500
ICt R5030UV34 Cleanline ultrasonic cleaning system
Mann Tally MT645 High speed line printer
Intel SBC 486/133SE Multibus 486 system. BMb Ram
Zeta 3220-05 AQ 4 pen HPGL fast drum piotters
Nikon HFX-11 %Ephi hot) exposure control unit £1450
Motorola VME Bus goards & Components List. SAE / CALL EPOA

Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550
Fulitsu M3041R 600 LPM band printer £1950
Fujitsu M3041D 600 LPM printer with network intertace £1250
Perkin Elmer 2998 Infrared spectrophotometer fPOA
VG Electronics 1035 TELETEXT Decoding Margin Meter  £3750
Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager!) €950
Sekonic SD 150H 18 channel digitai H)/brid chant recorder £1995
TAYLOR HOBSON Tall{surf amplifier / recorder

System Video 1152 PAL waveform monitor

Test Lab - 2 mir square quietised acoustic test cabinets
Kenwood 9601 PAL Vectorscope - NEW : 650
Please call for further details on the above items

Surplus always
wanted for cash!

GING STOCKS

19" RACK CABINETS
Superb quality 6 foot 40U

ey
NN Virtually New, Ultra Smart
$38} Less than Half Price!
333 Top qualilé 19" rack cabinets made in UK by
s&& Optima Enclosures Ltd. Unils feature
1SSSt designer, smoked acrylic lockable front door,
33 full height lockable half louvered back door
: F33 and louvered removabie side panels. Fully
eSS adjustable internal fixing struts, ready punched
hat for any configuration of equipment mounting

plus ready mounted integral 12 way 13 amip
socket switched mains distribution strip make
these racks some of the most versatile we
have ever sold. Racks may be stacked side by side and therelore
require only two side panels to stand singly orin multiple bays.
Overall dimensions are: 77%" H x 32%* D x 22* W. Order as:

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

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

| 32U - High Quality - Al steel RakCab |

Made by Eurocraft Enclosures Ltd to the highest possible spec,
rack teatures all steel construction with removable A
side, front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 iever barrel locks. The front door &
is constructed of double walled steel with a |
‘designer style’ smoked acrylic front panel to §
enable status indicators to be seen through the
panel, yet remain unobtrusive. Internally the rack £
features fully slotted reinforced vertical fixlng i :
members to take the heaviest of 19" rac
equipment. The two movable vertical fixing struts
(extras available) are Fre gunched for standard &
‘cage nuts’. A mains distribution panel internal-
ly mounted to the bottom rear, provides 8 x IEC 3 5
pin Euro sockets and 1 x 13 amp 3 pin switched [
utility socket. Overall ventilation is provided by .
fully louvered back door and double skinned top section
with top and side louvres. The top panei may be removed for fitting
of integral fans to the sub plate ete. Other features include: fitted
castors and floor levelers, prepunched utility panel at lower rear for
cable / connector access etc. Supplied in excellent, slightly used
condition with keys. Colour Roya! blue. External dimensions
mm=1625H x 635D x 603 W. ( 64" Hx25"Dx23%" W) I

Sold at LESS than a third of makers price !

A superb buy atonly £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 uttimate in “Youch Screen Technology’ made by the experts -
MicroTouch - but sold at a price below cost 11 System consists of
a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
connected to an electronic controlier PCB. The controller produces
a standard serial RS232 or TTL output which continuously gives
simple serial data containing positional X & Y co-ordinates as to
where a finger is touching the panel - as the finger moves, the data
instantly changes. The X & Y information is given at an incredibie
matrix resolution of 1024 x 1024 positions over the entlre screen
size Il A host of avallable transiation software enables direct con-
nection to a PC for a myriad of applications including: control pan-
els, pointing devices, Pés systems, controllers for the disabled or
computer un-trained etc etc, Imagine using your finger with
‘Windows', instead of a mouse !! (a driver Is indeed available 1) The
applications for this amazing product are only Hmited by your
Imaginationt] Complete system Including Controller, Power Supply
and Data supplied at an incredible price of only:

Full MICROTOUCH software support pack £145. 00 (B)

and manuals for IBM compatible PC's £29.95 RFE - Tested

LOW COST RAM & CPU’S

INTEL 'ABOVE’ Memory Expansion Board. Full length PC-XT
and PC-AT compatible card with 2 Mbytes of memory on board.
Card is fully selectable for Expanded or Extended (286 processor
and above) memory. Full data and driver disks supplied, RFE.
Fully tested and guaranteed. Windows compatible. ~ £59.95(A1)
Half length 8 bit memory upgrade cards for PC AT XT expands
memory elther 256k or 512k in 64k steps. May also be used 1o fill
in RAM above 640k DOS limit. Complete with data.

Order as: XT RAM UG. 256k. £34.95 or 512k £39.95 (A1)

SIMM SP

1MBx9 SIMM 9 chip 120ns £16.50 (A1
1MBx9 SIMM 3 chip80ns £19.50 or 70ns  £22.95 (A1
1MBx9 SIMM9 chip 80 ns £21.50 or 7ons  £23.75 (A1
4 MB 70 ns 72 pin SIMM_-with parity- Only £95.00 (A1
INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £££

Only

FANS & BLOWERS

EPSON DO412 40x40x20 mm 12v DC

PAPST TYPE 612 60x60x25 mm 12v DC
MITSUBISHI MMF-D6D12DL 60x60x25 mm 12v DC £4.95 10 / £42
MITSUBISHI MMF-08C12DM 80x80x25 mm 12v DC £5.25 10/ £49
MITSUBISHI MMF-09B12DH 92x92x25 mm 12v DC £5.95 10/ £53

£7.95 10/ £65
£8.9510/£75

PANCAKE 12-3.5 92x92x18 mm 12v DC €7.9510/¢£69
EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specity 110
or240 v £6.95. 80 x 80 x 38 mm - specify 110 or 240 v £5.95
IMHOF B26 1900 rack mnt 3U x 19" Blower 110/240v NEW £79.95
Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL

Issue 13 of Display News now available - send large SAE - PACKED with bargains!
:* DISTEL®

ALL MAIL & OFFICESf§ [LONDON SHOP
Open Mon-Fri 9.00-5:30
Dept ET. 32 Biggin Way
Upper Norwood

LONDON SE19 3XF

Open Mon - Sat 9:00 - 5:30
215 Whitehorse Lane
South Norwood
On 68A Bus Route
Nr.Thornton Heath &
Selhurst Park SR Rall Stations

Alt prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona
Unwersities and Local ¢

Authorties - minimum account order £50.

The Original
REE On line Database
info on 20,000 + stock items!
RETURNING SOON {

Quaranteed for 90 days. Al guarantees on & feturn 1o base bass. All rights reserved to
volume. Top CASH prices paid for surplus goads. All trademarks etc acknowledged. © Display

ALL & ENQUIRIES

0181679 4414

FAX 0181 679 1927

account orders accepted from Govemnment, Schools,
clearance. Cammage charges (A)=£3.00, (A1)=£4.00,
Scotland surcharge CALL Al goods suppied 10 our
prices / specifications without

lectronics 1996. € & O €. 06/6

Fide
Cheques over £100 are subject to 10 working days
(B)=£5.50, (C)=£8.50, (D}=£12.00, (E}=£15.00, (F)=£18.00, (G)=CALL Allow approx 6 days for shipping - faster CALL.
Standard Conditions of Sale and unless stated

notice. Orders subject to stock. Discounts for




S5 GENERATOR

By Paul Stenning

his project is intended for realignment of radio
receivers. It was originally designed to accompany
the Valve Radio Repair and Restoration series, but
it can be used for aligning transistor equipment.
The unit is cheap and fairly basic, but perfectly
adequate for its intended purpose. However the output is not a
pure sine wave, so the unit may not be suited for more
exacting electronic development work. The unit covers a
frequency range of 150KHz to 12MHz over five ranges. It is
therefore suited to the alignment of RF and IF sections of AM
(MW and LW) sets, as well as the IF sections of FM (VHF)
circuits. It may also be used for RF alignment of SW circuits
from 25 to 49 metres. The output may be amplitude
modulated by an internal 800Hz audio tone (approx 30%
modulation) or by an external signal. The output level is
adjustable in two ranges up to a maximum of about 4V pk-pk.
The unit is mains powered.

Circuit description

Q1 is a high gain FET (Field Effect Transistor) and is
configured as a Colpitts style oscillator. The oscillation
frequency is set by the variable capacitor (C1+C2) and the

five pairs. of switched inductors. There is significant overlap
between the ranges, due to the limited range of readily
available inductors. However, even by using specially wound
inducters, four frequency bands would have been needed to
cover the range.The RF output is buffered by Q2, which is
configured as an emitter follower. The output signal is
developed across R6, and passes to the output sockets via
variable and switched attenuator circuits. The signal is
amplitude modulated by varying the supply voltage to the
oscillator circuit. This is carried out by Q3, which is an emitter
follower. C10 decouples the feed at RF. SW2 selects either the
internal or an external modulation signal. If no modulation is
required the switch is set to the external position with no signal
applied to SK3. To give reasonable modulation the external
signal should be about 1.5V RMS (4V pk-pk). If a music signal
is used, the bandwidth should not extend above about 8KHz
due to the limits of AM broadcasting. C10 will roll-off the higher
frequencies to some extent. The selected modulation signal is
buffered by Q4 and made available on SK4. This is useful for
triggering an oscilloscope.

Q5 is configured in an R-C. oscillator circuit. The frequency
is set by C15, C16, C17, R19, R20 and R21 to about 800Hz.
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If you wish to alter the frequency, note that altering the value of
R19 will affect the biasing of the transistor.
Any variations should be carried out by changing the vaiues
of the capacitors rather than the resistors.
R14 and C13 act as a filter to remove any distortion on the

output.

The circuit is powered from a regulated 15V supply, and
consumes about 30mA.

ELECTRONICS TODAY INTERNATIONAL

IC1 is a standard three-pin
100mA regulator, fed by the full-
wave rectified supply from a
small mains transformer.

Construction

The prototype was constructed
on a piece of plain matrix board.
Stripboard is not suitable
because of the capacitance
between adjacent tracks. A PCB
could be designed, but this
should follow the same general
layout as the matrix board.

In the diagram the
components and wires on the
top face of the board are shown
in black, while the underside
connections are grey.

Much of the circuit board
wiring can be carried out using
the component leadout wires,
with pieces of tinned copper wire
added where these are not long
enough.

The unit should be built into a
suitable metal cabinet to give
adequate screening. This should
be earthed via the earth wire of
three core mains flex.

C1+C2 is a Jackson Type-O
air spaced variable capacitor.

This is the most expensive
component in the unit, costing
around £15.

However valve radio
enthusiasts may be able to
salvage something suitable from
a scrap set.

You may wish to arrange a
suitable pointer and scale if you
intend to calibrate the unit. A
suitable ball reduction drive and
pointer (also made by Jackson)
are available from Maplin and
other suppliers.

The inductors are mounted on
the rear of the rotary switch as
shown. This should be
positioned close to the variable
capacitor to keep the wire
lengths to a minimum.

Also the circuit board should
be positioned to give a minimum
wire length to the variable
capacitor and switch.

The transformer should be mounted towards the back of
the case, well away from the RF tuning components. If a
transformer with flying leads is used, these may be joined to
the mains flex with a choc-block connector,

It may be worth including the Audio Output Level Indicator
(due for publication next month) in the same case.

The two units would generally be used together so this
could be a useful combination.
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Accurate calibration
For accurate calibration a frequency calibrator or accurate
oscilloscope is required.

The unit may be set for various frequencies and these
should be marked on the scale.

Mark the scale every 5KHz between 400 and 500KHz if
possible, so that the AM IF frequency (typically 455KHz,
465KHz or 470KHz) may be accurately set. Also make every
0.1MHz between 10.4MHz and 11MHz, to allow the FM IF of
10.7MHz to be accurately set.

Alternatively a good quality Short Wave receiver with digital R11,14
readout may be used. R15
With the internal modulation switched on, connect the unit R16
to the receiver aerial connection. R18
Set the receiver to the required frequency and adjust the R19,20,21
signal generator frequency until the tone is heard. VR1 1KO Lin Pot
Alternative calibration Capacitors Lo
If none of these items are available, you should be able to C1+C2 365pF + 365pF Vﬂ'iL- k " |
adjust part of the range with a domestic radio receiver, as C3,6,7,9,11,12  100nF 1
described above. C4,5 100pF
If you have a good quality Hi-Fi receiver with a digital . c8 100nF 160V
readout this would be better, otherwise use a set where the c10 2.2nF
calibration is known to be good. c13 .
If the receiver does not have an external aerial connection, e g
connect a coil of a few turns of wire about 150mm in diameter 212'16’1 v :‘(ZO"UFF
the signal generator o , and position this close to th
tr(;ceises;.g K T T t v ¥ g;z fﬁggFF
You should be able to pick up the third harmonic of the 3
frequencies between the MW and LW bands, at the inductors (RF Chokes)
appropriate position on the MW band. L1,2 2.2mH

Thus you should be able to tune in the third harmonic of L3,4 470uH
400KHz at 1200KHz. L5,6 100uH

Between 450KHz and 480KHz you could hit the IF :_.g‘_j.g 22uH
frequency of the radio. 19,10 |

This is generally fairly obvious as the radio’s tuning control
will have little effect.

It is also possible for the unit to beat with the radio’s local
oscillator, so do not be too concerned if the results do not
seem to make sense.

If it does not seem to work properly, try using a different
radio. You will not be able to calibrate frequencies above the
top of the MW band (about 1600KHz) by this methcd.
However, for most radio alignment work this will not be a
problem.

For alignment of VHF sets you will need to know the
position of the IF (10.7MHz).

Connect the unit to the aerial of an FM radio, turn the
modulation off and set the output level to maximum. Tune the
set to a weaker station on FM, then adjust the signal generator
frequency around the top band.

When the IF of the set (invariably 10.7MHz) is found the
reception should become much weaker or disappear
altogether.

This works better with some radios than others - and is
generally more effective on cheaper sets.
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he Terrestrial Flight Telephone System(TFTS})is a

recent development in the general area of mobile

communications and provides passengers with

the capability to make telephone calls from within

an aircraft. The service is primarily voice and
facsimile (Group 3). However, this range may be extended in
due course.

This article considers the general technical characteristics in
ETSI Specification ETS 300-326 which covers the equipment
parameters with the exception of aviation requirements. Any
comments expressed in the paper are purely personal and are
not intended as a formal interpretation of the standard.
Problems of implementation by operators of TFTS are not
examined.

Call Procedure

Figure 1 shows the general arrangement in TFTS. An important
point to note is that TFTS uses 164 dual frequency channels
which are part of the specification. The frequencies cannot be
changed but there is provision for offsets to overcome certain
problems. This is discussed further i Section 4. An aircraft
communicates with a ground station which is connected to the
public telephone network. It is the ground and not the aircraft
station that acts as the controller. Each ground station can be
considered as a cell which controls and communicates with
every aircraft within its own operational area. It may operate
with one or more radio frequency channels in accordance with
international frequency assignments. The system distinguishes
between three different cells: en-route for coverage of large
areas at high altitude; intermediate for coverage in the general
vicinity of airports; and airport cells for use near or on the
ground. Cell sizes can be difficult to estimate. A typical radius
would be 250 km at 12,000 metres - a considerable distance
in comparison to ground systems. Since an aircraft is usually
travelling at high speeds, it is very likely to pass through a
number of different coverage areas. In order to avoid disruption
of calls, there is a handover procedure between ground
stations. This happens automatically and callers would not be
aware of any alteration in the routing of traffic.

The procedures required to implement the arrangement of
Figure 1 are very complex.

In this type of article it is not appropriate to examine the
various layers in the management and control protocols. They
follow the 0SI Model. It suffices to state that TFTS uses a
number of logical channels to implement the various control,
synchronisation and data transfer functions. These are not
radio frequency channels which are discussed in Section 4.
The term ‘logical’ refers to the function and all logical channels
are applied In a definite order on each radio frequency channel.
The various applications are listed in Appendix 1. Each channel
is transmitted using a slot or block of 208 bits with a specific
composition. Their formation and interpretation are examined in
the next section.

During operation, an aircraft station monitors the up-link
frequencies to identify a ground station that could prove a
satisfactory link. Each ground station transmits a.conrol signal
on the BCCH that provides an aircraft station with the
appropriate information (channel and time-slot for access
purposes). The aircraft station transmits a request on the
RACH and walts for an acknowledgement. If the particular
ground station responds on the IRCH, then normal
communications can proceed on the TCH. Otherwise, the
aircraft station repeats the procedure three times.

Transmission slots
TFTS uses two different slcts for transmission of all categories
of data - G for general and S for synchronisation. Both consist
of 208 bits with a duration of 4.706 milliseconds. The system is
fully digital. Voice is digitised using an INMARSAT codec which
is not analysed in this article.

Figure 2 illustrates the composition of a G slot. Fields A and
B are fixed but C contains the data, either control or message
information, which undergoes the full range of coding
operations. The sequence is as follows:

Stage 1 Stage 2 Stage 3
input Block  Golay Code Bit Interleaving Scrambling
Qutput Block 12 24 -(over 8 blocks) 208

A block of 12 bits is tumed into 23 using the Golay Code
(Appendix 2). The 11 check bits are capable of corecting up
to threee errors per block.

DOWN-LINK (1B00 - 1805 MHz)

UP-LINK (1670 - 1675 MHz)

GROUND STATION
AND CONTROLLER

PUBLIC
TELEPHONE
NETWORK
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A GUARD (5) C DATA (192)

B SYNCHRONISATION (11)

A further parity bit is added to produce a new block of 24.
The additional bit means that an odd number of errors can
always be detected but only a maximum of three can be
corrected. The standard does not specify any particular
decoding algorithm. However, the code is widely used for
paging equipment and a decoding procedure should not
present any problem for manufacturers.

A total of eight blocks are grouped together to create a
further block of 192 bits.

The positions of individual bits are re-ordered to produce a
new block of 192 bits. It is not necessary to list the actual table
of substitutions. The process is the equivalent of wire-crossing
in electronic engineering.and is known as a permutation in
mathematical analysis. Its purpose is to scatter the bits around
within the block to ensure that errors in adjacent positions do
not have a catastrophic effect.

Decoding is simply the inverse table. It must be
emphasised that the interleaving operation has no error
correction or detection capability. However, the combination of
both the block code and interleaving results in a coding
procedure with a considerable improvement over the Golay
Code on its own.

The final stage is a scrambling operation. It is similar to
Stream encryption in cryptography but has no secrecy value. A
pseudo-random binary sequence is applied in a modulo 2
addition to the incoming block.

The sequence is the same for all units - irrespective of
manufacturer or user. Consequently, the operation does not
provide any level of secrecy. Its purpose is to generate an
output biock which will have approximately equal numbers of
logic level ‘1’ and ‘0. It is desirable that a long sequence of the
same logic level should not be input to the modulator
(Appendix 3).

Decoding requires the exact same process except that the
output sequence from the encoder becomes the input
sequence for the decoder.

The three stages together form a forward error correction
system suited to dealing with random errors. It does not
include a convolutional code[2] which is more appropriate for
errors that oaccur in short bursts.

The general procedure is to be expected given the nature of
the application. The only exception is a G1 slot where the
traffic information skips the first two stages and proceeds
directly to the scrambling operation. It may appear that the
data is passing over the most important stage where the check
bits for error correction are produced.

However, the traffic bits are the output of a codec and are
well mixed by the scrambling operation prior to transmission.
The additional protection of the Golay Code is not really
necessary. Figure 3 shows the composition of the
synchronisation slot.

There are two categories - S1 and S2 - which are very
similar. Field C in S1 consists of a block of 26 bits which is
repeated four times but no additional operation for error control
is applied. It is particularly important in that it

However, the composition is straightforward in comparison to
the G slots.

After the encoding operations a full block of 208 bits is
formed and input to the modulator for transmission between
stations. The exact procedure is explained in Section 4. The
type of block and logical application have no bearing on the
method. Each block is processed in exactly the same manner
and transmitted on an assigned radio frequency channel using
Time Division Multiple Access(TDMA). A total of four callers can
be multiplexed together. Their slots are grouped into frames in
accordance with a specific pattern with a basic frame as
follows: '

1234 567 819 101112]13141516 17
TIT2T3TA|T1IT2T3T4 | T1 T2 T3 T4 | T1 T2 T3T4

Control

Slot

o
Ll

A

TrafficSlots —

The frame structure is the same for both directions. The
17th slot is for control purposes and is never allocated to
traffic. In the up-link direction it would contain the BCCH,
IRCCH and RCCH as required (Appendix 1). Traffic slots may
be assigned for control where the full range of four callers are
not operating on a channel. Different slots are identified by their
compositions as per the figures.

TFTS is a very complicated system. The above explanation
is. purely introductory in order to provide an overview.

Modulation and RF channels

A complete block of 208 bits is input 2 bits at a time to the
modulator as illustrated in Figure 4 and a phase-shift is
produced as per the table in Appendix 3. This stage of the
process marks the end of the parts of the system based on
digital signal processing.

From this point onwards the signals may be considered as
analog in nature and are applied as the modulation of a radio
frequency carrier.

The method Is Differential Quaternary Phase Shift
Keying(DQPSK). Each phase-shift generates In-Phase and
Quadrature terms which are used to modulate the radio
frequency carrier.

The radio frequency carrier is one of 164 values: (1670 +
n/33) and (1800 + n/33) MHz for up and down links
respectively for n = 1 to 164. The carrier spacing is
approximately 30 kHz which is a break with tradition as
European countries tend to use 25 kHz. A channel consists of
a specific pair of frequencies that are represented by the same
value of n in the previous formulas.

Frequency accuracy must be 4x1-8 and 2x1-7 for the
ground and aircraft stations respectively.

This is adequate to cover any drift from the nominal value.
However, since an aircaft is travelling at high speeds, the
Doppler Shift can be significant. For example, at 1,000
km/hour the shift would be 1.6 kHz.

In order to counter the total drift there is provision for
frequency offsets. During operation, a unit transmits and
receives on the assigned frequencies using TDMA.

A total of four callers may use the same channe!

indicates the access channel, slot number and

frame number to initiate a call as per the
procedure in Section 2. An aircraft station

A GUARD (5) ]fe SYNCHRONISATION (71) " C DATA(26x5) ]l D SHARE (2)_1

monitors this slot as the first step in using TFTS.
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simultaneously. In addition to the
channel a timeslot is allocated. The term
‘physical channel’ refers to the radio
frequency channel and the time-siot.

The handover procedure described
in Section 2 can involve a change in
time slot or in the radio frequency
channel for communications with the
same ground station.

Full handover means that the ground
station and controller are changed.
Further analysis is outside the scope of
this paper (see opening paragraphs).

The specification has very extensive
requirements on the radio frequency
side including antenna characteristics

Generation of /, and Q, terms

Qn=[/1-18iN(Bn)-Qn-1€0S(60))

O

4 |

/,.i[/,..,cos(e.,)-o,..,sin(en)]

cos(®:t) |
RF Carter ; —9 » Output
|

|
lcos(®t + T/,)

v
@

Output = /n.1€0S(@t 4+ 6,)-Qp.1c0S(W.t 48, 4 T/y)]

and adaptive control of the aircraft
station’s EIRP by the ground station

Remarks

TFTS is a major development in communications for mobile
applications. It has the advantage of being a harmonised
specification which does not require modifications in different
countries. An important point to note is that it is not a
confidential system.

There is no encryption operation as part of the equipment
specification as in GSM cellular telephone or TETRA in mobile
radio. However, the coding operations and call procedures are
unique to TFTS which means that evesdropping on messages
would be difficult.

A hacker would require special equipment and an expert
knowledge of the system.
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Appendix 1: Logical channels

Broadcast Control(BCCH): unidirectional Ground - Air(S1 slot)
Random Access(RACH): unidirectional Air - Ground(S2 slot)
Initial Response ControlRCCH): unidirectional Ground - Air (G3
slot) Radio Control(RCCH): unidirectional Ground - Air{G2 slot)
Dedicated Control(DCCH): bidirectional(G2 slot)

Traffic(TCH): bidirectional(G1 slot)

G2 and G3 undergo the full range of coding operations. G1
skips the first two stages of the Golay Code and Bit
Interleaving. S1 and S2 skip all three stages.

Appendix 2: Golay (23,12) Code
This is a cyclic code of length 23. The modulus is (x23 + 1)
and has 3 irreducible factors as follows:

(x+1), (x11+x10+x6+x5+x4+x2+1) and

(x11+x9+x7 +X6+x5+x+1).

Either of the factors of degree 11 would satisfy the
mathematical requirements for use as the generator polynomial
in the code. However, in TFTS the first is specified and must
be applied. A manufacturer is not free to make his own
particular choice.

As decoding operations are not unigue, it has become
practice to permit manufacturers to choose their own
methods.

This is the case for TFTS. The generator polynomial affects
the encoding process and a choice is not possible.

Appendix 3: DQPSK modulation
A modulation symbol may be written in complex form as: Sn =
In + jQn. The In-Phase and Quadrature terms are deduced
from previous values as follows:
In=In-1cos(@n)-Qn-1sin(@n) and Qn=In-1sin{@n)+Qn-1cos(@n).
Hence the term ‘differential’ in the title. Both equations may
be combined as follows:
Sn=Sn-1exp(i@n) with the Phase-Shift being deduced from
the table

Even Numbered Positions (0 to 206): 1 0 0 1
Odd Numbered Positions(1 to 207): 1 1 0 0
@n(Phase-shift): /4 3w4 -3n/4 -n/4

sThe table has the form of a Grey Code where successive
symbols differ in just one bit.

From an operational viewpoint the symbols are chained
together, such that, there is a total of 8 possible symbols(+/-
n/8, +/-3n8, +/-5n/8 and +/-71/8). Therefore, it is not
necessary to repeat the calculations for every 2 bits that are
input to the modulator. The process, if properly executed, must
generate 1 of the 8 values. Figure 4 shows the individual steps.
In electronic terms In.and Qn are impulses which are input to a
modulation filter with a raised cosine roll-off and applied as
phase modulation to 2 orthogonal radio frequency carriers -
cos(wct) and cos(wct+n2) respectively. Both outputs are
combined to give the transmitted signal. The various
mathematical expansions required in the process are:

cos(wet+n/2) = cos{weticos(n/2)-sin(wet)sin(n/2) = -sin(wct)
cos(wet+@n) = coswet)cos(@n)-sinfwet)sin(@n)

sinfwct+0n) = sin(wct)cosidn)+coswet)sin(@n)
cos(wct+@n+n2) = cos(wct+dn)cos(r/2)-sinfwet+n)sin(r/2)

= -sin(wct+0n).

This is a simplified explanation to provide an overview of
TFTS and a reader should refer to the specification for a
detailed analysis.
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200 WATT INVERTERS Nicely cased units 12v input 240v
output 150watt continuous, 200 max. £49 ref LOT62.

6.8MW HELIUM NEON LASERS New units. £65 ref LOT33
COINSLOT TOKENS Youmay have a use for these? mixed bag
of 100 tokens £10 ref LOT20.

PORTABLE X RAY MACHINE PLANS Easy to construct
plans on a simple and cheap way to build a home X-ray machinel
Effective device, X-ray sealed assemblies. can be used for
expenmental purposes. Not a ioy or for minors! £6/set. Ref F/XP1
TELEKINETIC ENHANCER PLANS Mystity and amaze your
friends by creating motion with no known apparent means or cause.
Uses no electricai ormechanical . no spedal
yetproducespositivemotonand effect Excellentfor science projeds,
magic shows, party demonstrations or serious research &
development of this strange and amazing phychic phenomenon.
£4/set Ref FTKE1

ELECTRONIC HYPNOSIS PLANS & DATA This datashows
several ways 1o put subjects under your control. Induded is a full
volume reference text and several construction plans that when
assembled can produce highly effective stimuli. This material must
be used cautously. ltis for use as entertainment at parties etc only,
by those expenenced inits use. £15/set. Ref F/EH2.

GRAVITY GENERATOR PLANS This unique plan
demonstrates a simple electncal phenomena that produces an anti-
grawity effect. You can actually build a small mock spaceship out of
simple matenals and without any visible means- cause it to levitate.
£10/set Ref FAIGRA1

WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 voits of
discharge, expefiment with extraordinary HV eflects, ‘Plasma in a
Jar. StEImo's fire, Corona, excellent science project or conversation
piece, £5/set Ref FBTCIAGS.

COPPER VAPOUR LASER PLANS Produces 100mw of
visible green light. High coherency and spectral quality similar to
Argon laser but easier and less costly to bulld yet far more efficient.
Thisparlculardesign was developed atthe Atomic Energy Commision
of NEGEV in Israel. £10/set Ref F/CVL1,

VOICE SCRAMBLER PLANS Minature solid state system
turns speech sound into indecipherable noise that cannot be
understood without a second matching unit. Use on telephone to
prevent third party listening and bugging. £6/set Ref FA/S9.
PULSED TV JOKER PLANS Little hand heid device utllises
pulse techniques that will completely disrupt TV picture and sound!
works on FM tool DISCRETION ADVISED. £8/set Ref F/TJ5.
BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect the presence of living
bodies. warm and hotspots, heatleaks etc. Intended for security, law
enforcement. research and development, etc. Excellent security
device or very interesting science project £8/set Ref F/BHT1.
BURNING, CUTTING CO2 LASER PLANS Proects an
invisible beam of heatcapable ofburning and meiting matenais over
a considerable distance. This laser is one of the most efficient,
converting 10% input power Intousetul output. Notonlyis this device
aworkhorse in welding, cutting and heat processing materais butit
is also a likely candidate as an effective directed energy beam
weapon against missiles, aircraft. ground-to-ground, etc. Partide
beams may very weil utllize a laser of this type toblast a channel In
the atmosphere for a high energy stream of neutrons or other
particles. The device Is easily applicable to burning and etching
wood, cutling, plastics, textiles etc £12/set Ref F/LC7.

MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple
concept. Objects float in air and move to the touch. Defies gravity,
amazing gift, conversation piece, magic trick or science project. £6/
set Ref FIANT1K.

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves. Blow holes in metal, produce ‘cold’ steam, atomize
liquides. Many cleaning uses for PC boards, jewllery, coins, small
parts etc. £6/set Ref FAULB1

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

ANTI DOG FORCE FIELD PLANS Highty effective circuit
produces time vanable pulses of accoustical energy that dogs
cannot tolerate £6/set Ref F/DOG2

LASER BOUNCE LISTENER SYSTEM PLA NS Allows you
tohear sounds from a premises without gaining access. £12/set Ref
F/LLIST1

LASER LIGHT SHOW PLANS Dot yourseif plans show three
methods. £6 Ref FALLS1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large transducer and battery capacity with extemal
controis. £6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/
roommonitor. The ultimatein home/office secufity and safety! simple
to use! Call your home or office phone, push a secret tone on your
telephone to access either. A) On premises sound and volces of B)
Existing conversation with break-in capability for emergency
messages. £7 Ref F/TELEGRAB.

BUG DETECTOR PLANS Is thatsomeone getting the goods on
you? Easy to construct device locates any hidden source of radio
energy! Sniffs out and finds bugs and other sources of bothersome
interference. Detects low, high and UHF frequendies. £5/set Ref F/
BD1

ELECTROMAGNETIC GUN PLANS Projects a metal object
a considerable distance-requires adult supervision £5 ref F/EML2.
ELECTRIC MAN PLANS, SHOCK PEOPLE ‘NITH THE
TOUCH OF YOUR HAND! £5/set Ref F/EMAT.
PARABOLIC DISH MICROPHONE PLANS Listen todistant

hostile premises. Uses satellite technoiogy to gather distant sounds
and focus them to our ultra sensitive electronics. Plans also show an
optional wireless link system. £8/set ref F/PMS

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND
VARIABLE 100,000 VDC OUTPUTGENERATORPLANS
Operates on 9- 12vdc, many possible expenments £10ReflFHVM7/

phone or line, undetectable, listen to the conversations In the room
from anywhere in the worldi 24 hours a day 7 days a week! Just call
the number and press a button on the mini controiler {supplied) and
you can hear everything! Monitor conversations for as long as you
choose £249 each. complete with ieads and mini controlied Ref
LOTS. Undetectable with nomal RF detectors. fitted in seconds, no
battenies required, lasts forever!

SWITCHED MODE PSU'S 244 watt, +5 32A +126A,-50.2A. -
12 0.2A. Thereis also an optional 3.3v 25A rall available. 1207240v |/
P. Cased, 175x90x145mm. IEC inlet Suitable for PC use {6 dsdrive
connectors 1 mAoard). £10 ref PSU1.

VIDEO PROCESSOR UNITS?/6v 10AH BATTS/12V 8A
TX Not too sure what the function of these units is but they certainly
make good strippersi Measures 390X320X120mm, on the front are
controls for scan speed, scan delay, scan mode, loads of connections
onthe rear. Inside 2 x 6v 10AH sealed lead acid batts, pcb's and a 8A?
12v torroidial transformer (mains in). Condition not known, may have
one of two broken knobs due to poor storage. £17.50 ref VP2
RETRON NIGHT SIGHT Recognition of a standing man at 300m
in 1/4 moonlight, hemmatically seaied, runs on 2 AA batteries, 80mm
F1.5 lens, 20mw infrared laser induded. £325 ref RETRON.

BIN| Fift TRANSMITTER KIT Very high galn preamp, supplied
complete with FET electret microphone. Designed to cover 88 108
Mhz but easily changed to cover 63- 130 Mhz. Works with a common
9v (PP3) battery. 0.2W RF. £7 Ref 1001.

3-30V POWER SUPPLY KIT variable, stabilized power supply
for lab use. Shortcircuit protected, su for profe | or

use 24v 3A transformer is needed to complete the kit. £14 Ref 1007.
1 WATT Fi! TRANSMITTER KIT Supplied with piezo electric
mic. 8-30vdc. At 25-30v you will get nearly 2 wattst £12 ref 1009.
FM/AR SCANNER KIT Weil not quite, you have to tum the knob
your selfbut you will hear things on this radio that you would not hear
on an ordinary radio {even TV). Covers 50- 160mhz on both AM and
FM. Built In 5 watt amplifier, Inc speaker. £15 ref 1013.

3 CHANNEL SOUND TO LIGHT KIT wireiess system, mains
operated, separate sensitivity adj nt for each ch , 1,200 w
power handling. microphone Inciuded. £14 Ref 1014,

4 WATT Fii TRANSMITTER KIT Small but powerful FM
transmitter, 3 RF stages. microphone and audio preamp included.
£20 Ref 1028.

STROBE LIGHT KIT Adustable from 1-60 hz (a lot faster than
conventional strobes). Mains operated. £16 Ref 1037.

LIQUID LEVEL DETECTOR KIT Useful for tanks, ponds, baths,
rain alam, leak detector etc. Will switch 2A mains, £5 Ref 1081
COMBINATION LIOCK KIT 9key, programmable. complete with
keypad, will switch 2A mains. v dc operation. £10 ref 1114,
PHONE BUG DETECTOR KIT This device will wam you if
somebody is eavesdropping on your line. £6 ref 1130.

ROBOT VOICE KIT interesting circuit that distorts your voice!
adjustable, answerthe phone with a differentvoicel 12vdcE9ref 1131
TELEPHONE BUG KIT Small bug powered by the ‘phone line,
starts transmitting as soon as the phone is picked up! £8 Ref 1135.
3 CHANNEL LIGHT CHASER KIT 800 watts per channel,
speed and direction controissupplied with 12 LEDS (you can fittriacs
instead to make it mains, not supplied) 8- 12vdc £17 ref 1026,
12VFLOURESCENT LAMP DRIVER KIT Lightup 4 foottubes
from your car bafttery! 9v 2a transfomer also required. £8 ref 1069
VOXSWITCH KIT Sound activated switchideal formakingbugging
tape recorders etc. adjustable sensitivity. £8 ref 1073,

Check out our

WEB SITE

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

PREAMP MIXER KIT 3 input mono mixer, sep bass and treble
controls plus individual level controls, 18vdc. Inputsens 100mA_£15
ref 1052.

METAL DETECTOR KIT Range 15-20cm, complete with case,
9vdc. £8 ref 1022,

SOUND EFFECTS GENERATORKIT Produces sounds ranging
from bird chips to sirens, Complete with speaker, add sound effects
to your projects for just £9 ref 1045.

16 WATT FM TRANSMITTER (BUILT) 4 stage high power,
preamp required 12-18vdc, can use ground plane, yagi or open
dipole £69 ref 1021.

HUMIDITY METER KIT Buids into a precision LCD humidity
meter, 9 ic design, peb, Icd display and all components included. £29
PC TMER KIT Four channel output controlled by your PC, will
switch high current mains with relays (supplied). Software supplied
$0 youcan program the channeis to do what you want whenever you
want. Minimumn system configeration is 286, VGA, 4.1,640k, serial

°*SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

port, hard drive with min 100k free. £24.99

DIVINING RODS Expensive technology cannot challenge the fool
proof artofwaterdivining, passeddown from generation togeneraton
Seeing is believing. Use in the home, garden, countryside or desert,
it's divinely simple! £4.99 a pair ref E/3.

HUGE BUBBLE MAKING KIT Youll be amazed at the the size
of the bubbles you can acheive with this bubble making kit. Once you
have gotthe knackitis possible to make bubbles of up to 40 feet long.
£11.99ref EM

Fi CORDLESS MICROPHONE This unitis an FM broadcasting
station in minature, 3 transistor transmitter with electret condenser
mic+fetamp design resuitinmaximum sensitivity andbroad frequency
response. 90-105mhz. 50- 1500hz, 500 foot range In open country!
PP3 battery required. £15.00 ref 15P42A.

MAGNETIC MARBLES They have been around for a number of
yearsbut still give rise to curiosity and amazement. A pack of 12isjust
£3.99 ref GI/R20

STETHOSCOPES A fuly functioning stethoscope for all those
intricate projects. Enables you to listen to motors, pipes, hearbeats,
walls, insects etc. £6 ref MARGPS.

NICKEL PLATING KIT Proffesional electroplating kit that will
transform rusting parts into showpleces in 3 hours! Will plate onto
stee, tron, bronze, gunmetal,copper, welded silver solderedorbrazed
joints. Kitincludes enough toplate 1,000 sqInches. You will also need
a 12v supply, a container and 2 12v light bulbs. £39.99 ref NIK39.
Minature adjustable timers, 4 pole c/o output 3A 240v,
HY1230S, 12vDC adjustable from 0-30 secs. £4.99
HY1260M, 12vDC adjustable from 0-60 mins. £4.99
HY2405S, 240v adjustable from 0-5 secs. £4.99
HY24060m, 240v adjustable from 0-60 mins. £6.99
BUGGING TAPE RECORDER Small voice activated recorder,
uses micro cassette complete with headphones. £28 99 ref MAR29P1 .
POWER SUPPLY f{ully cased with mains and ok leads 17v DC
900mA output. Bargain price £5.99 ref MAGEPS

9v DC POWER SUPPLY Standard plugintype 150ma 9v DC with
lead and DC power plug. price for two is £2.99 ref AUG3P4.
COMPOSITE VIDEO KIT. Converts composite video Into sepa-
rate H sync, V sync, and video. 12v DC. £8.00 REF: MAGSP2.
FUTURE PC POWER SUPPLIES These are 295x135x60mm.
4 drive connectors 1 mother board connector. 150watt. 12v fan, iec
inlet and on/off switch, £12 Ref EF6

VENUS FLY TRAP KIT Grow your own camivorous plantwith this
simple kit £3 ret EF34,

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

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGS5P 13 ideal for experimenters! 30 m for £12.99 ref MAG13P1
ROCK LIGHT S Unusual things these. two pieces of rock that glow
when rubbed togethed belived to cause rainl£3 a pair Ref EF29.

3’ by 1" AMORPHOUS SOLAR PANELS 14.5v, 700mA 10
watts, aluminium frame. screw terminals. £44.95 ref MAGAS
ELECTRONIC ACCUPUNCTURE KIT Builds intoan electronic
version Instead of needies! good to experiment with. £7 ref 7P30
SHOCKING COIL KIT Build this litle battery operated device into
all sorts of things, also gets worms out of the ground! £7 ref 7P36.
FLYING PARROTS Easily assembled kit that builds a parrot that
actually flaps its wings and flies! 50 m range £6 ref EF2.

HIGH POWER CATAPULTS Hinged am brace for stabiity,
tempered steel yoke super strength latex power bands. Departure
speed ofammunitionisin excess of 200miles per hour Range of over
200 metres! £7.99 ref R/9.

BALLON MANUFACTURING KIT Brtish made, small blob
blowsinto alarge, longlasting balloon, hours of funi£3.99 refGI/E9IR
9-0-9V 4A TRANSFORMERS, chassis mount. £7 ref LOT19A
2.6 KILOWATT INVERTERS, Packed with batteries etc
but as they weigh about 100kg CALLERS ONLY! £120.
MEGA LED DISPLAYS Build your seif a clock or something with
thesemega 7 seg displays 55mm high, 38mm wide. 5 ona pcb for just
£4.99 ref LOT16 or a bumper pack of 50 displays for just £29 ref
LOT17.

CLEARANCE SECTION, MINIMUM ORDER
£15, NO TECHNICAL DETAILS AVAILABLE,

NO RETURNS, TRADE WELCOME.

2000 RESISTORS ON A REEL (SAME VALUE) 99P REF BAR340
AT LEAST 200 CAPACITORS (SAME VALUE 99P REF BAR342
INFRA RED REMOTE CONTROLS JUST 89P REF BAR333
CIRCUIT BREAKERS, OURCHOICE TOCLEAR 99PREF BAR335
MICROWAVE CONTROL PANEL S TO CLEAR €2 REF BAR 328
2TUBES OF CHIPS(2 TYPES OUR CHOICE) 0P REF BAR305
LOTTERY PREDICTOR MACHINE!N JUST €1.50 REF BAR313
HELLAL/ROVERELECTRIC H/LAMPLEVELLERE2REF BAR311
SINCLAIR C5 18" TYRES TO CLEAR AT JUST 75P REF BAR318
LARGE MAINS MOTORS (NEW) TO CLEAR AT 75P REF BAR310
MODEMS ETC FOR STRIPPING £2.50 EACH REF BAR324
110V LARGE MOTORS (NEW) TO CLEAR AT 50P REF BAR332
MODULATOR UNITS UNKNOWN SPEC JUST 50P REF BAR323
GX4000 GAMES COSOLES JUST £4 REF BAR320

SMART CASED MEMORY STORAGE DEVICE, LOADS OF BITS
INSIDE, PCB, MOTOR, CASE ETC. BUMPER PACK OF §
COMPLETE UNITS TO CLEAR AT £2 50(FOR 5) REF BAR 330.
2CORE MAINS CABLE2MLENGTHS PACK OF 4 €1 REF BAR337
PC USER/BASIC MANUALS, LOADS OF INFO. €1 REF BAR304
PCB STRIPPERS TO CLEAR AT 2 FOR 99P REF BAR341

3 M 3CORE MAINS CABLE AND 13A PLUG. 60P REF BAR325

WE BUY SURPLUS STOCK

, FOR CASH
BUYERS DIRECT LINE 0860 425692
FREE CATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 45P STAMP OR FREE
ON REQUEST WITH ORDER.




AutoDimmer

Andrew Bloomfield offers a rather different form of baby soother

his auto dimmer has been purposely designed for
a baby’s bedroom. When the baby wakes up and
cries, the light (over a short period) will increase to
its full brightness. The longer the baby cries the
brighter the light will be. if the baby stops crying
the lamp will dim again and eventually turn off. If the light is not
enough to comfort the baby back to sleep then a melody
generator could also be introduced, connected to IC1a pin 1.

With the components | have selected the dimming period
from full brightness to off is approximately 9 minutes. This
period can be adjusted by changing R3 or C2.

This circuit will NOT dim a fluorescent tube!

Construction

First, a suitable size box should be saught, | recommend a
sloped Front Panel box. Drill about six small holes (1mm) in the
area where the Microphone will be mounted. Mount the
transformer away from the Microphone to prevent mains
interference, leaving enough space for the PCB. The
Microphone could either be glued to the inside of the case
using hot melt glue or suspended by 22swg tined copper wire
from the PCB. Dirill holes for the mains input and lamp output
and insert grommets (9.5mm). If the box is of a reascnable
size, then plugs & sockets could be mounted for the mains
input and lamp output. Although the lamp may only require live
and neutral, the input to the box should also contain an earth.

Connect earth to the transformer clamp and to any external
metal, ie 1K POT, Switch and front panel. Drill a hole for the
front panel Pot (3.5mm) and for the toggle switch (6.5mm). Drill
4 holes in the PCB (4mm), 1 in each corner. Using the PCB,
mark and drill 4 holes in the case. Mount PCB using M4
screws and plastic pillars.

Now the main hardware has been completed, wiring can
commence. Using 7/02 wire connect 5V and OV to the outside
pins of the pot. (Turning the pot anti-clockwise the wiper s
voltage should increase and vice versa.) Connect the wiper of
the pot to the toggle switch NO contact. Connect to NC
contact of the switch to B on the PCB and the C to A on the
PCB. Using 32/02 wire connect live to the transformer and the
PCB terminal block (right-hand Pin). Connect neutral to the
transformer and to the lamp output socket or lamp output wire
via another terminal block. Connect live from the lamp output
to the PCB terminal Block (Pin close to

edge). Connect earth to the lamp output if required.

Testing

Before applying power to unit check and double check all
mains for safety. WARNING Even when the lamp is not it
there is still mains present across the triac. It is advisable when
fault finding to disconnect the mains from the triac circuitry.
That ‘way the only maing present will be to the primary of the
transformer.
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melody must not be too loud
or the lamp will never dim.
IC1’s output will supply

just over 4 Volts at 20mA.
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Circuit Description
The low voltage AC from the
transformer is rectified through
D1-D4, bridge network. This
inverts the negative cycle of the
sine wave to provide a zero
voltage trigger for IC2. R1 limits
the current to ZD1 and R2 acts
as a pull down resistor for IC2.
D5 blocks the DC voltage to
the resistor Zener network. The
DC voltage is then smoothed
and regulated via C1 and the
7805 Regulator.
IC2 is zero voltage
triggered. The time constant at
[] which the output stays high is
determined by R5, C3 and the
input voltage on pin 5. Varying
the voltage on pin 5 determines
the point at which the mains is
triggered, which in turn
determines the lamp’s
brightness (Phase Control). The
2k2 Resistor (R4) on pin 5 has
been selected for the required
range at which the lamp will
operate. D6 also has been
introduced to provide a

R16
2k2

14

IC1d
R15
1M5

12
13

R13
10k
R14
10k

NOTE:
iCt

0.6 Volt drop for this
application.

IC1b is a current ampilifier
with a gain of 1. It has a high

LM324
1N4007
4Vv7

IC2,1C3 555
D1-D8

ZD1

50mA

630mA

input impedance so does not
affect the charging of C2,
330uF Capacitor. R3 and C2
provides a dimming time of
about 9 minutes from full
brightness to off. By increasing
these values the dimming time
will also increase and vice
versa.

Set the toggle switch to switch in the 1K POT. Apply power
and vary the pot, the lamp should operate. Switch out the 1K
POT and leave on in a quiet room for a while, the lamp should
now be dimming.

On power up, the lamp should come on full brightness as long
as the front panel pot (1K) is not switched in. (C2 will be fully
discharged.)

Refer to the CIRCUIT DESCRIPTION text when fault finding.

If the lamp does not auto dim then adjust the 2K2 pot on the
PCB. This POT adjusts the voltage threshold for the sound
input.

Recommendations.
| mentioned that a melody generator IC could be connected to

IC3 is triggered from IC2 via
C4, 0.1uF capactitor and R7, 10K Resistor time constant, D7
Prevents the voltage from the Capacitor, Resistor network from
going above 5.6 Volts, which can cause IC3 to be incorrectly
triggered. When IC3 is triggered a time constant of 1mS is
applied to the opto triac which in turn triggers the triac. Pin 4
of IC3 (Reset) is connected to the output on IC1a. When the
lamp is at full brightness and during dimming, the output of
iC1ais high.

After 9 minutes approx, the output of IC1a goes low and
stops the triggering of IC3 and the triacs. The point at which
IC1a output goes low is determined by R18 and R19.

IC1d is a high gain ampiifier for the electret Microphone. Its
gain can be increased or decreased by changing R15, 1M5
resistor.

ELECTRONICS TODAY INTERNATIONAL
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NEW SPECIAL QFFERS

New mini waterproof TV camera 40»40x15mm
requires 10 10 20 volts at 120mA with composite video
output {ic feed into a video or a TV with. a SCART
plug) it has a high resolution of’ 450 TV limas Vertical
and 380 TV lines honzonlal, electronic auto Ins tor
nearly dark (1 LUX) to bright sunlight operation and 8
pinhole lens with a 92 degree field of view; il focuses
down 1o u few CM. It is fitted with a 3 wire lead {12v
in gnd ard video out)

57 + VAT = £109.95 o 10+ £89.32 + VAT = £104.95.
High quaity stepping motor kits (all including stepping
molors) ““omstep  independenl control of 2 stepping
motors by PC (Via the parallel port) with 2 motors and
software.

Kit ........E67.00readybudt... ... ... £99.00
Software support and 4 digital inputs kit £27.00
power interface 4A kil £36.00

power inmeriace BA kit £46.00
Stepper uit 4 (manual control) includes 200 step
stepping molor and control circuit £23.00
Hand heid transistor analyser il telis you which lead i1s
the basex the collector and emutier and if & 15 NPN or

PNP or fauity . £33.45
LEDs 3rem or 5mm red or green .7p each
yellow . " 11p each
cable tles . . . . 1p each £5.95 per 1000
£49.50 per 10,/

Rechargpabie Battenes

AA (HP7) 500 mAH

AA S00mAH with solder tags
AA 700 mAH

C (HP 11) 1.2AH

C 2AH wilh soider tags

D (HP2k 1. 2AH

D 4AH with solder tags

PP3 8.4V 110mAH

1/2AA with soider tags

Sub C with soider 1ags

AAA (HP16) 180mAH

173 AA with tags (philps CTV) , .
Standard charger charges 4 AA celis ilr 5 hours or
4Cs or Ds in 12-14 hours + 1xPP3 (1, 2_3 or 4 cells
may be charged at a time) . 95
High power charger as above but charges the Cs and
Ds in 5 hours AAs Cs and Ds must be charged in 2s
ords .. - £10.95
Nickel Metal Hydryde AA cells high capacity with no
memory. il charged at 100ma and discharged at
250ma or less 1100mAH capacity {lower capacdy for
high discharge rates). . £3.75
Special offers please check far availability

stick of 4 42 x 16mm nicad tattenes 171mmx16mm
dia with red & black leads 4.8v £5.95
5 button cell 6V 280mAh battery with wires (Vana
5x2500K) e . £2.45
Shadec pole motor 240Vac 5mm x 20mm shaft 80 x
60 x 55mm excluding the shaft . . . . £4.95 each
115v ac 80v dc motor 4mm x 22mm shaft 50mm dia x

package withdatasheet ... ............. .£1.95
DC-DC convertor Reliability model V12P5 12v in 5v
200ma out 300v inpul to output Isolation with data

£4.95 each or pack of 10 £39.50

Hour counter used 7 diglt 240v ac 50Hz . ... £1.45
QWERTY keyboard 58 key good quality switches new
,,,,,,,,,,,,,, 0 £6.00
Alrpax A82903-C large stepping motor 14v 7.5' step

270hm 68mm dia body 6.3mm shatt £8.95 or £200.00

for a box of 30

Polyesier capacitors box type 22.5mm lead pitch

0.9uf 250vdc 18p each 14p 100+ 9p 1000+

1uf 250vdc 20p each, 15p 100+, 10p 1000+

1ut 50v bipolar electriytic axial leads 15p each, 7.5p 100+

0.22uf 250v polyester axial leads 15p each. 7.5p 100+
Polypropylene 1uf 400vdc (Wima MKP10) 27.5mm

pitch 32x29x17mm case 75p each 60p 100+

Philips 123 senes solid aluminium axial leads

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

Philips 108 series long lite 22uf 63v axial 30p each
15p

Multilayer AVX ceramic capacitors all 5mm pich 100v
100pt, 150pt, 220p!, 10,000pt (10n) 10p each. 5p
100+, 3.5p 1000+

500pf compression trimmer L 60p

40 uf 370vac motor start capacitor {(dialectrol type

contaning no pcbs‘\ £5.95 or £49.50 for 10

Solid carbon resistors very low Inductance ideal for

RF circutts

270hm 2W. 68ohm 2W 25p each 15p each 100+ we

have a range of 0.25w 0.5w tw and 2w solid carbon
resistors please send SAE for list

P.C. 400W PSU (Intel part 201035-001) wilh standard

motherboard and 5 disk drive connectors, fan and

mains inlet/outlet connectors on back and swilch on

the side (top for tower case) dims

212x49x149mm excluding switch £26.00 each

£€138.00 for 6

MX180 Digital multimeter 17 ranges 1000vdc 750vac

2Mohm 200mA transistor Hfe 9v and 1/5v battery test

£9.95

AMD 27256-3 Eproms £2.00 each, £1.25 100+

DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p each

40p 100+

Disk drive boxes for 5.25 disk drive with room for a
power supply I»gm grey plastic 67x268x247mm £7.95

or £49.50 for 1

Hand held ultrasonic remote conirol £3.95

CV2486 gas relay 30 x 10mm dia with 3 wire

terminals will also work as a neon hight 20p each or

£7.50 per 100

Varbatim R300NH Streamer tape commonly used on

nc machines and panting presses etc. it looks like a
normal cassefie with a siol cut out of the top £4.95

each &£3.75 100+)
Heatsink compound tube .....95p
HV3-2405-E5 5-24v 50mA regulator ic 18-264vac

input 8 pin DIL package £3.49 each {100+ £2.25)

LM 555 timer ic 16p, 8 pin DIL socket 6p

All d as new and unused unless

60 long body {excluding the shafl) it has
thermal fuse and brushes . . £4.95 each £3.95 100+
7 segment common anode led display 12mm .£0.45
LM337k TO3 case vanabie regulator . . .. . . . ! £1.95
B nus il o il s b g T B o ol £1.44 100+
GaAs FET low ieakage cumment S8873 £12.95 each
e N .. £9.95 10+£7.95 100+
BS250 P channel mostet £0.45, BC559 transistor .
) .£2.95 per 100
,,,,, o 20 for £1.00
74LS0% hex invertor £10.06 per 100, used 8748
Microcontrolier £3.50
SL952 WHF Limiting amplifier LC 16 surface mounting

otherwise stated. Wide range of CMOS TTL 74HC,
74F Linear Ti kits, g

capacttors tools elc. aiways in Stock.
Please add £1.95 towards P&P, vat inc. in all prices

JPG ELECTRONICS

IC1c is used as a voltage comparitor. Its output is high
when there is silence and pulses low when noise is present.
VR1 should be set to one end (2K0).

if the circuit will not dim due to voltage ripple on pin 10
IC1d, then decrease the pot’s value.

The Mic circuit will not operate if the pot’s resistance is too
low, so adjust in very small steps.

D8 only lets through negative going pulses to discharge C2
and not charge. The discharging of C2 is limited by the R17,
10K resistor.

For normal operation, point A is connected to point B.
During silence, the lamp decreases in brightness and when
noise is present the lamp increases in brightness.

By disconnecting point A from point B and connecting the
wiper of a 1K pot to point A (5V & OV to the outer terminals),
the lamp’s brightness can be set/adjusted by the pot.

The output of IC1a can be connected to a melody
generator IC via the spare point on the PCB.

This output could also drive a relay via a transistor to switch
on other appliances.

WE HAVE THE WIDEST CHOICE OF USED
@SCILLOSCOPES IN THE COUNTRY

TEKTROMIX TAS465 Dual trace 100MMHT Delgy/Cursor. — il )
TEXTROMIX 2445 4Ch. 100MHZ 23500

H.P. 5420004 Dygtizing Osciloacope SOMHZ .
PHILIPS 'M3295 Duai Trace 350MHz Deisy CUSOMS wimmee ot
TEXTROMX 485 Dual Trace 350MHz Dwiay Sweep. )

TEXTRORiX 465 Dual Trace 100MHz Deiay Sweep. £400
TEKTRONIX 2215 Dual Trace 60z Delay Swoop... £400
TEKTROMIX 2213 Dual Trios 60MH: 2 €350
| HAMEG 805 Duat Trace B0MHZ Deiay. . £450
PHILIPS 5M3217 Dual Trace 50MHz Deay Swoep . £400
HITACH! ¥42 Dual Trace 40MHz Dvisy Sweep ... £350
GOULD (1511000 Dual Trace 30MHZ e K200
HITACHI ¥223 Dual Trace 200z Detay Sweep . £250
KIKUSUI SS30A Dual Trace 35MHz. ... 2200
GOULD €35300 Dual Trace 20MHZ (NO “4andie)... —..ocarrrscusromwne £180
HITACHI V200 Dual Trace 20MiHz Mass Bariery. )

PHILIPS ®Mg7 Dual trace SOMHZ Scopemeter Dig Storage 25M/5.....£800

LEADER LCD100 DMMWSCOPE 200KHZ Dy Storage KCD desplay ... £300

TEKTROWIX 468 Ouai Tiace 100MHz Catay Sweep Oig Storage ... £780

HITACHLVCE041 Dual Track 40MHz Digea) Siomge. —

HP. 1741A Duai Trace 100MM; Ansiogue Storage . £400

TEKTRGNIX 434 Dust race 2SMHZ Ansiogue Storage: e 208
TS 1S JUST A SAMPLE - MANY OTHERS GYAILAB!

MARCOR) 2019 Synthesized AMFM S§. Gen BOKHZJ040MHz. . 1750
HP 86408 S00KAZ 5T2MHZ &g Fre Rexdout Sig Gen...£800
kTS0

—
D50
tPOA

WAG Seloctive Level Meter SPM1 1 wm Harmone: Drarbuton Analyser
PSE1N £POA
HP. 4277A LCZ Metor with Test Fixture £POA
MARCONI TFZX31A Destorton Factor Messr 20Hz- 20Kz 0.05% umised... £235
MARCONI TFB938 Audio Power Meter Sinad. £25
MARCONI TF2163 Anenuator DC-1GHe o — T
ABS Vo Nowe Meter UPSF2 wih UPSF2E2 10MHz-40MH.... £1500
HP. 81604 Programmabie Prac Putse Gen S0MMz — Y
HP. 4384 Power Meter with 84614 e 1250
PHILIPS PM5134 Swoep Func Gen 0.001Hz-20MHz Sre/Sq/Tr 6kc...£500
PHILIPS PW5190 Syn Func Gen 0.001z-2MHz SneSQ/TH ..—.5E750
MP. 5086 Ssgnature Anaryser . 2150
HP. SORAA Sgrature Anslyser 0
P, 84158 Anienuator OC-18GHZ 0-7C08 in 1008 SWEpS....

5 £350
HATFIELD 2105 Aflenuatior SOohe..... 75
SCHLU BERGER STABILOCK 4201 Test Sef =)
FOBINS OMES Dwgrtal LIC Meter - Uruned - 75
DI-LOG [Seawardi AC-24 RCCB Tes: Unt Un-used. .£100

DI-LOG<Seaward) LT22 Ling Exrth Lop €510 Uruutd ersmeemaenl 100

l BAUEL & KJOER EQUIPMENT AVAILABLE
PLEASE ENQUIRE

SPECTRUM ANALYSERS

H.P. 5342A Courter 24GHZ HPIB.._.

- £1750
P, 5340A Counter OHZ-18GHZ ... e e ST
MARCONI 2435 Freq Melar 10HZ-2GHZ. £500

RACAL 1996 Frequency Counter 1.3GHz (Opfions GPIB AHgh Stab). 5900
MARCONI 2437 Unwversal Counter/Times DC - 100MHZ 8 9iGfimamn.. £175

MARCON) 2430A Froquency Courter 10Hz-80MHzZ 8 digh.... 125
RACAL 9918 Frequency Counter 10Hz - S20MMz e 178
HP. 34354 3172 digt Mumsmeter ACDC/Obma/Current LED. £100

RACAL 99064 Unrversal Counter Taner 10H - 200MHz ... ¢ ... £280
MARCONI 2610 Trus RMS Volimeter with GPIB....... L850
SOUARTRON 7150 677s - 3% digit DMM whth IEEE (0 handie).......... £350
SOLARTRON 7045 442 digit Mutimeler Vons/AmpsOhims .. £60
THANDAR 1503 4% Oigit Multimeter with AGIAOr .. wwesssseecre L1
Fiuke 77 Handheis DMM 31/2 digh with case . . £100
Fluke B050A BancivPortable DMH 4172 digit Trus RMS .
Fiuke 8010A BenchyPortable DMM 3172 dgit True RMS ... £150
WAVETEK 1824 Func Gen 0.004-4MHZ Sne/SqAnTTL etc...

THANDAR TGS01 Func 0005H:

GOULD 38 SineiSquare Osclator 10Hz - 100KHz .
FEEDBACK FGBO0 Sine/Sq/Tr (L1Hz - 100KHz .
H.P. SMITH ANTENNA TEST SET type 12.602-4...
UNAGHM EPS01 AuSo Analyser.

PHILIPS PWS565 Wavelorm Monior 1
PHILIPS PM8917 Videp Line Selector . ...
FERROGRAPH RTS2 Recorcer Tast Set. .
KEMO Dusl Venable Faer VBF/3 0.1Hz - 10KHz .
LEADER LSG216 Signal Generalor....

PHILIPS PMS509 Colowr Pattem Generator,,
BLACK STAR ORION Colows Bar Generator

3

€075
-£150
.£60

Y

TF2700 Unevacsal Broge Barlery Oparated._
WAYNE KERR B424 Digal Component Meter LCFH.
HEALTHKIT 18 RLC Bndge. .
FARNELL LFt Sina/Square Oscillator 10HZ-1MHZ
FARNELL LFM2 Sne/Square Oscitator 10HZ-IMHZ ..
SORENSEN DCR600-4.58 0 - 500 Vorts 0 - 4 SAmps......
H.P. 62680 - 40 VoRs, 0 - . 2
FARNELL H30/100 0 - 30Vonts, 0 - 100AMps Metered
FARNELL B30/10 30 Voks. 10 Amps Vanable.
FARNELL L30-50-30 Vorts. 0-5 Amps -2 Meters .
FARNELL L30E 0 - 30Volts 0 - SAMpS Mete(e0 ..
FARNELL 130-2 9 - 30Voits 0 - 2Amps Metered.....
FARNELL LT30-1 0-30 Vois: 0-1 Amp Twice..
FARNELL 130-1 0-30 Voits 0-1 Amp. Metered
THURLBY-THANDAR TSP3222 Programmabie 32V: 2Amp Twice GP1B.
Digaa._ o500
THURLBY PLI200MD 0-30V- 0-2A Twice Digdal £225
BRANDENBURG Moget 4T2R +- 3XV Mewered £200

MANY OTHER POWER SUPPLIES AVAILABLE

NEW EQUIPMENT

HAMEG OSCRLOSCOPE HM1005 Triple Trace 100MHz
Delay Timebase 7
HAMEG OSCILLOSCOPE HM604 Dual Trace 60Mrz Delay Sweep...£653
HAMEG OSCILLOSCOPE HM303 Dual Trace 30MHz Comp. tester.. 422
HAMEG OSCILLOSCOPE HM205-3 Dual Trace 20MHz Digtal SIorege ... ......£653
AD other models avakable - ak 0ecliecopes suppiied with 2 probes

LY R B Ja—— £4000 BLACK STAR EQUIPMENT (PAP all unds £5)

TAKEDA RIKEN CRA1228 100KHz - 1500M#H7 APOLLO 10 100MHz Counter Timer RatioPeriod/Teme It etc o
H.P. 82 with B5586 100KHZ-1500MH €1500 | APOLLO 100 100MHz (as above with more tunctons) £228
HLP, 1417 wtn 8555A & BS528 10MHz - 18GHz. 21700 | 1325 Frequency Penod Counter 1.3GHZ. £149
HP_ W41T with 85548 & 85528 S00KHz - 1250MHZ .o £1200 | JUPITOR 500 FUNCTION GEN. 0.1Hz-5000Hz Sine/Sq/Tri s
HLP. 1417 wrh 85538 & 8552A 1KHz - 110MHZ - £800 ORION COLOUR BAR GENERATOR PalTVVideo £20
HP. 1417 win 8553 & 85524 1KHz - 110MH2 £700 ANl other Black Siar equipment avadabie

MARCONI TF2370 30Hz - 110MMz _£1000

H.P. (580A SHz-50KHz £1000 | OSCILLOSCOPE PROBES Switched X1 X10 (PEPEY) ... _£13

Used Equipment - Guaranieed.

Manuals supplied i possible.

This is 8 VERY SMALL SAMPLE OF STOCK. SAE or telephone for lists. Please check availability before
ordering. CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.

STEWART OF READING

E! 110 WYKEHAM ROAD, READING, BERKS RG6 1PL m
Tel: 01734 268041 Fax: 01734 351696 Caters weicome 3am 10 5.300m MON-FAI
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- sMEQ\/AT CH

Terry Balbirnie explains how to keep an ear on your windscreen fluid!

It is a legal requirement to keep the car windscreen washer may be regarded as one of the hazards of winter driving.
system in good working order. This includes making sure that

there is sufficient water in the reservoir at all times. But let’s be Never say “never”

honest. Most of us have run out of water at some time and When the windscreen washer is used frequently, as when mud
have driven home with a dangerously smeared windscreen. It is thrown up by the car in front, the water can be used
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surprisingly quickly. Compact cars often have a reservoir which
is too small to hold a reasonable amount of water. This means
that topping-up will be required in the course of a journey.
Some cars have a huge bottle and this breeds complacency -
it is never checked because if “never” runs out! Some up-
market cars have a low fluid warning device fitted as standard
equipment. This circuit is designed for the majority of vehicles
which don’t.

In use, the Washer Watch will provide a discreet bleep every
15 seconds when the water level has dropped below some
jevel decided by the user. There will then be sufficient warning
to fill the reservoir at the next opportunity. An audible signal is
better than a warning light which is easily missed. it also avoids
possibly spoiling the appearance of the instrument panei by
driling holes in it. The unit is simply hidden out of sight ehind
the dashboard - the internal buzzer is high-pi{ched and the
sound will be heard above engine and other noises.

The principle of the circuit is simple and relies on the fact
that tap water conducts electricity to some extent. Pure water
hardly conducts at ail and would not work. However, the
conductivity is greatly increased by certain dissolved solids
which exist in tap water. The windscreen washer reservoir is
filled either with plain tap

water or water mixed with
an additive such as an anti-
freeze agent or detergent.
Such additives will not affect
operation of this circuit.

Bridge that gap
For the reason above, two
wires immersed in
windscreen washer fluid will
be found to have a relatively
low resistance between
them. When removed, the
resistance will become near-
infinite and it is this change
which is detected. In this
circuit, the wires are
arranged side by side in a
plastic probe with their tips
held at a certain height in
the reservoir. While fluid
bridges thém, the circuit is
held off. When it falls below
them the circuit is activated.
There is a problem in the
design of a system such as
this. it comes about
because, in responding to
the resistance between the
probe wires, a current must
flow between them. This
would normally resuit in
chemical action (electrolysis)
occurring and could result in
the wires corroding and
eventually preventing
operation. The problem is
solved here by using
alternating current (a.c.)
instead of the more usual
d.c. (direct current) signals

used in electronic equipment. Any chemical effects which
occur when the current flows in one direction will be reversed
when it flows the other way. The wires therefore remain in
better condition. Any remaining problems are eliminated by
using materials which resist chemical attack.

How it works

The complete circuit for the Washer Watch project is shown in
Figure 1. The supply is derived from the nominal 12V car
electrical system via diode, D2. It operate$ only while the
ignition is switched on so there is no drain on the battery. In
any case, the current requirement is only SmA approximately.
The diode prevents damage if the circuit were to be connected
with the wrong polarity since no current would flow. Capacitor
C5 improves the rather noisy output from the car alternator
and provides a smooth supply for the rest of the circuit.

IC1 is a special fluid detector integrated circuit. Capacitor
C1, connected between pins 1 and 7, determines the
frequency of its internal oscillator {a.c. generator). With the
value specified, this will be about 6kHz but is not critical.
Capacitor, C2, couples the signal from the oscillator output (pin
5) to one of the probes (pin 10) via network R1/VR1. These
latter components provide a reference resistance. If the
resistance between the probes is less than this (as when they
are immersed in water), there will be no further effect. If the
resistance is greater (probes removed) this is detected by pin
10 (detector input) and the a.c. signal is coupled to the base of
an on-chip transistor. RV1 provides an adjustment to the
reference resistance and this will be useful in areas of
particularly low water conductivity.

The output, pin 12, connects to the open-collector of the
on-chip transistor referred to above.

However, the signal appearing here is a.c. and would be
unsuitable for controlling the rest of the circuit.

The signal is therefore filtered (that is, converted to smooth
d.c.) at an earlier point in the circuit using capacitor, C3,
connected between pin 9 and supply negative.

Rapid pulse

When pin 12 is open circuit {probes immersed), resistor R2
allows base current to flow to external transistor Q1 so
switching it on. The collector will therefore go low and this
state is applied to IC2 reset input (pin 4). IC2 is a timer
integrated circuit configured as an astable (pulse generator) but
with pin 4 low, it is disabled and there is no further effect.
When pin 12 is low (probes removed from the liquid), Q1 is
turned off and the collector is made high via the load resistor,
R3. This state, when applied to IC2 pin 4, enables the device
to oscillate and to provide pulses at the output, pin 3.

The frequency and mark/space ratio of the pulses is
dependent on the values of resistors R4 and R5, capacitor C4
and the presence of diode, D1. The diode allows the very
small mark/space ratio which would not be possible
otherwise. The mark/space ratio is the length of the “on” time
compared with the “off” one. With the values specified, there
will be one very short puise (about 0.2 second) every 15
seconds or so. When this signal is applied to buzzer, BUZ1, it
will bleep accordingly. No adjustment to the frequency or
mark/space ratio is provided since they are not thought to be
particularly critical. If more rapid pulses are needed, R5 could
be reduced in value.

The frequency of the sound produced depends on the
buzzer. Using the component specified, this will be about
2.7kHz and being higher in pitch than other sounds in the car,
will be easily heard...
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Construction

The PCB component overlay for the Washer Watch eircuit is
shown in Figure 2. Solder the i.c. sockets and the short piece
of wire labelled “link" into position. Note that the link may be
difficult to locate later. Follow with the resistors, including
preset RV1, and capacitors taking care with the polarity of C3
and C5. Note that C5 leads are bent through right angles so
that this component lies flat on the panel (see photograph).
Solder the two diodes observing their orientation (the striped
end is the lower one in each case).

Add the buzzer - the polarity is marked on the plastic body
and if this is not followed it will not work. Solder 15 cm pieces
of stranded connecting wire to the “+ 12V" and *“car gnd”
pads and 10 cm pieces to the two “probe” ones. Adjust RV1
to approximately mid-track position. Place the PCB
temporarily on the bottom of the case. Measure the position
of the hole in the top of the buzzer and drill a slightly larger one
in the lid of the box to correspond. Drill a hole in the side for
the sensor socket and mount it - this could be a 3.5mm mono
jack socket or a power-type connector. Connect it to the
“probe” wires on the PCB - the outer (sleeve) connection
should be the negative one (the one connected to the large
land area on the PCB ieading to the “car gnd” input).

Drill a hole for the “+ 12V" and “car gnd” wires to pass
through. Place a small cable tie around them to provide strain
relief on the inside and pass them through the hole. Make sure
that pulling will not detach them from the PCB. Fit a car type
in-line fuseholder to the “+ 12V" wire and an eyelet to the “car
gnd” one. Note that this circuit must be fused. With the

specified plastic box, all that is needed is a thin piece of foam
on the base to secure the circuit panel with the buzzer pressed
firmly against the lid and with the holes aligned. Make any
adjustments as necessary and attach the lid. Decide on a
suitable position for the unit behind the dashboard. It could be
attached to a fixed part using PVC tape.

Probing the secret

The probe used in the prototype was made to the design
shown in Figure 3. There is ample room for experiment with
this and it is likely that other materials and arrangements would
work just as well.

The piece of plastic tube was obtained from a round-
section ball point pen with the inner part removed and the
ends cut off. Choose a pen with a diameter between 6 and 8
mm if using the specified cable gland. The wires themselves
were made from short pieces of gold plated phosphor bronze
wire of the type used for musical instrument keyboard
contacts. This material should be resistant to chemical attack
which might occur with some washer additives. The wires were
soldered to a piece of thin 2-core wire sufficiently long to reach
the main unit.

Quick-setting epoxy resin adhesive was used to seal both
ends of the plastic tube and to hold everything firmiy in place.
The adhesive also encapsulates the soldered joints, protects
them and prevents them from touching each other.

Make a hole in the windscreen washer bottle lid and attach
the waterproof cable gland. Alternatively, find a household item
with a top which fits so that the original one is not damaged.
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[ o Testing and
* ’ 4o adjustment
I f [T] - = It is likely that the circuit
, NOTE. will work correctly with
ST e 2 ! P! Lpsac no further adjustment. In
1o e 1 o | lar zx0 areas of low water
s — []f‘gM B St conductivity, it may be
a1 - " . necessary to.lncrease the
10k - - - A - threshold resistance
o 6_‘[ - 4700 using RV1. In use the
RV1 buzzer will probably
Lide E ~ sound intermittently, and
272" possibly in a “chirpy”
— 10 - way, before the critical
PROBES T i} = 1 TM level is reached. This is
— 08 because the fluid moves
T | o0 CAR GND around in the course of
os braking and cornering.
— N Exactly how this happens
will depend on the shape
WIRE TO of the reservoir and how the car is driven.
MAIN UNIT EPOXY RESIN WIRE TIPS
’ Buy Lines
ﬁ: Most of the components are freely
q available. Those which could cause
il SOLDERED JOINTS PEASTIS AT problems are available from Maplin and
= s their order codes are given below.

Push the probe through the gland and adjust it to the required
height (see photograph). The seal is then tightened firmly. Run
the probe connecting wires back to the main unit position. If
they need to pass through a hole in metal, fit a rubber
‘grommet to prevent the sharp edge from cutting them. Solder
the plug to the end - polarity unimportant.
Secure the “car gnd” wire on the unit to an earth point and

‘connect the fuseholder to a wire which is five only when the
ignition is switched on.
l ~ Use a snap-on connector (Scotchlok) for this purpose.
ively, wire it to a suitable outlet at the fuse-box. Fit a
250 in the fuseholder. Timid readers could simply
sonnect it to the cigar lighter socket and omit the in-line fuse
sed plug was used.

‘.

A
=

N

+12v CAR GND

= T
L —

g

SR L1 .

Resistors

R1 10k

R2, R3 47k

R4 100k

R5 10M

RV1 100k min. vert. preset

Capacitors

C1 10n metallised polyester - Smm pin spacing '
c2 47n metallised polyester - 5mm pin spacing I
C3 10m 16V radial electrolytic | |
(o7 2.2m metallised polyester - 5Smm pin '
spacing |
C5 470m 16V radial electrolytic

i

Semiconductors

iIc1 LM1830
ic2 ICM7555

D1 1N4143 .

N0t
e

f

[

piezo buzzer. 12V operation
In car type in-line fuseholder.

5 to 8 mm cable




OLD OFFICERS MESS,
TELFORD HOO FARM, HUMBERS LANE
HORTON, TELFORD, SHROPSHIRE,

(W o pg={0],'|[oL-JM ENGLAND. TF6 6Dy

PHONE: 01952 605451 FAX: 01952 677978

740A UHF GENERATOR 0.1-1120MHz ADRET il i TF2005  AF OSCILLATOR MARCONI
2230A  -FREQUENCY SYNTHESIZER 1MHz ADRET o SR LTI el e e MK/612A  JITTER METER MEGURO
5104 DRIVING SYNTHESIZER 90-120MHz2 ADRET FPave T HChoraE MEHER 3 MV/823A  RF MILLIVOLT METER MILLIVAC
VMTTE  AC VOLTMETER ADVANGE [ 306, HICHOWAVE QURCIFTE] 44 CAPACITANCE METER/CV PLOTTER M8
OXYGEN ANALYZER ANACON HEEoes | Sl HE AR s DS5155  AC POWER ANALYZER NORMA
21512 AC/DC BREAKDOWN LEAKAGE & IONISATION AVO e R e L 45 D4135A  MULTI FUNCTION METER NORMA
61278 PROGRAMMABLE SCOPE CALIBRATOR BAILANTING | NEO1A0R THERMAREAINTER 8. e D4155 PRECISION WATT METER NORMA
NJZ900N CELLULAR TESTER BJRC s ETE T o e, i PM5132  FUNCTION GENERATOR 0.1Hz-2MHz PHILIPS
24D MODULATION METER BOONTON | B B ey CoMvorrer 15.3GH 5 PM93 50MHz SCOPEMETER PHILIPS
b RF MILLIVOLTMETER BOONTON: [ UHERSIC  EREGLENCYIOONNERTER . i:ociks e PM6613  UNIVERSAL COUNTER 250MHz PHILIPS
728 CAPACITANCE METER BOBNTEN L2 oL R o N B Rt Az e PM5520  MONOCHROME TEST GENERATOR PHILIPS
235 SYNTHESIZED DIGITAL SIGNAL GENERATOR BRADLEY | 1233028 e e i PM5162  SWEEP GENERATO PHILIPS
3131 15MHz DUALOSCILLOSCOPE croTecH g RECoM  RERCoTRTeR ke PM2A23  DIGTAL MOLNMETED PHILIPS
308 DIGTAL MULTMETER patATECHR || WESSEES  DEIREREACICOUNIER e PM5715  PULSE GENERATOR 1Hz 50MHz PHILIPS
1061 AUTOCAL DIGITAL MULTIMETER DATRON Sy b EEsAL COHNTER e PM3055  OSCILLOSCOPE 35MHz PHILIPS
10614 AUTOCAL DIGITAL MULTIMETER DATRON :;’,23325” cho%w\vscrnsousncv N e PM6302  RCL BRIDGE PHILIPS
10654  AUTOCAL DIGITAL MULTIMETER DATRON Foaren, TROUSEIE The OUENCY COUNTER e PMS018  1Hz-tMHz FUNCTION GENERATOR PHILIPS
1030 RMS VOLTMETER DATRON 0B Ul SAL TIME L COUN PM2521  AUTOMATIC MULTIMETER PHILIPS
1030A  RMS VOLTMETER DATRON ::gggm: E 2 }%}’G:‘TA(')-;E'- CONVERTOR e PM7841  POWER METER PHILIPS
1055 DC VOLTMETER DATRON s L R O i PM7832  SWR METER . PHILIPS
3105 PRECISION POWER 7 HARMONIC ANALYZER DRANETZ RoRRIA YHESWT e PM5508  PAL COLOUR TV PATTERN GENERATOR  PHILIPS
LOWSPEED OPICAL TACOMETER DUCKLIN et o e PE1511  POWER SUPPLY 0-30V/1A PHILIPS
EIP 5454  MICROWAVE FREQUENCY COUNTER EP e e B i e 11058 SIGNAL GENERATOR .80-2.4GHz POLARAD
PSG1000  SYNTHESIZED SIGNAL GENERATOR 10Hz-1GHz FARNELL | [1E35501A  HPIB ISOLATED Diaf i A102 WAVEFORM GENERATOR P
SSG520  SIGNAL GENERATOR FARNELL Ry e A S He A100 WAVEFORM GENERATOR P
TSV-70 MK11 POWER SUPPLY FARNELL FEe it Dot iy oAy i 3151 FUNCTION GENERATOR PSI
CT587/11  INSULATION TESTER FARNELL fieoeol Db e i A102 WAVEFORM GENERATOR PSH
LTa0’2  POWER SUPPLY FARNELL peeo BER gy e URV3 MILLIVOLTMETER 10KHz-2GHz RS
™2 AC/DC MILLIVOLTMETER FARNELL o L s SMUV SIGNAL GENERATOR 10KH2-130MHz R&S
DM131  DIGITAL MULTIMETRT FARNELL A RSl o R B eTeeTon. e RACAL 9008 MODULATION METER RACAL
2085 AF POWER METER FARNELL BEeroani (faer L TODE | K RACAL 9916 UHF FREQUENCY COUNTER RACAL
DSG1 SYNTHESIZED SIGNAL GENERATOR FARNELL WEThoR,  CEhchice s s RACAL 1998 FREQUENCY COUNTER RACAL
LFM2  SINE/SQUARE OSCILLA FARNELL e T e ik i RACAL 9303 TRUE RMS RF LEVEL METER RACAL
MP30-80  AOTO RANGING POWER SUPPLV FARNELL ioooss PULgE GENES‘ATOR 5 RACAL 9839 UHF FREQUENCY METER RACAL
H60-50  AUTO RANGING POWER SUPPLY FARNELL bR | OB SCNERiIOR, 14 RACAL 9914 VHF FREQUENCY MET ER RACAL
AP100-90A AUTO RANGING POWER SUPPLY FARNELL :Peoo?s f PULSE GENEmTOR i RACAL 9301A RF MILLIVOLTMETER TRUE RMS RACAL
AP10090A AUTO RANGING POWER SUPPLY FARNELL Boeioin  PROGRA MO e S He RACAL 9906A 200MHz UNIVERSAL COUNTER. RACAL
AP30-80  AUTO RANGING POWER SUPPLY FARNELL Bhor o T Ve RACAL 1792 HF RECEIVER RACAL
MP100-90  AUTO RANGING POWER SUPPLY FARNELL R on | e AR e RACAL 1772 HF RECEVER RACAL
EW604  ELECTRONIC WATT METER A O O NALYZER e RACAL 5004 DIGITAL MULTIMETER RACAL
RATS2 RECORDER TEST SET repgpagand | HPBII0Y  RATMIGEIGANADYZER. CoNRRaR i RACAL 5003 DIGITAL MULTIMETER RACAL
7261A  UNIVERSAL COUNTER/TIMER FLUKE i iR A B e, T RACAL 1500 DELAY PULSE GENERATOR RACAL
335D DC VOLTAGE STANARDVOLTMETER FLUKE il A LM e RACAL 110 GPIB INTERFACE RACAL
8520A  DIGITAL MULTIMETER FLUKE e e i RACAL MA1105 BARGRAPH RACAL
85024 DIGITAL MULTIMETER FLUKE ity g S = RACAL 9500 TIMER/COUNTER RACAL
25 DIGITAL MULTIMETER FLUKE iAo PeBiieuEr i RACAL 4800 DIGITAL VOLTMETER RACAL
1953A  COUNTER TIMER FLUKE R AU Hov. DER " RACAL 1200 UNIVERSAL SWITCH CONTROLLER RACAL
8000A  DIGITAL MULTIMETER FLUKE B R el - i RACAL 4023 100MHz OSCILLOSCOPE RACAL
8600A  DIGITAL MULTIMETER FLUKE R A T OncouNTER i RACAL 4600 DIGITAL MULTIMETER RACAL
8050A  DIGITAL MULTIMETER FLUKE Rl AR AT OR/COUNTER 1 RACAL 9932 INSTRUMENT INTERFACE RACAL
8010A  DIGITAL MULTIMETER FLUKE N Ao e e 0 51 .30 i RACAL 9523 VLF COUNTER/TIMER RACAL
12324 TUNED AMPLIFIER 7 NULL DETECTOR GRC. i ppe A ) TS S AL RACAL 9105 RF MICRO WATT METER RACAL
1362 220-920MHz UHF OSCILLATOR GRC. HBrat e fo 1R AATTIEIen e RACAL 9300 AMS VOLTMETER RACAL
GR1101A  SIGNAL GENERATOR 12-18GHz GIGA REaare. 01 el e RACAL 9058 SELECTIVE ANALYZER HF RACAL
8201 20MHz PULSE/FUNCTION GENERATOR GLOBAL e e, TR i RACAL 9050 FREQUENCY PERIOD METER RACAL
0S300  20MHz OSCILLOSCOPE GOULD oy o s An R RACAL 9082H SIGNAL GENERATOR RACAL
0S4000  OSCILLOSCOPE GOULD Hpsezeg SIGNAL%ENEZIiA-ll'(a)R 2 e RACAL 5001 DIGITAL MULTIMETER RACL
J3B SIGNAL GENERATOR GOULD R, e i LDMS22  LOW DISTORTION MEASURING SET  RADFORD
DSO1604 20MHz OSCILLOSCOPE GOULD el | IS loaE Ty >+ 124 i LDO4 LOW DISTORTION OSCILLATOR RADFORD
TC314  TIMER COUNTER GOULD i R S e GK203N  DRIVE UNIT REDIFON
0S250A  OSCILLOSCOPE GOULD Brenn NG il SD1 DRIVE UNIT REDIFON
084000  OSCILLOSCOPE GOULD e, S A U o K WK2182  MARINE DIGITAL WATCH RECEIVER  REDIFON
5761 RESISTANCE BRIDGE HTINSLEY e I AR R e o H SUF2  NOISE GENERATOR RHODE & SCHWARZ
RF 2305 RECEIVER EXCITER HARRIS TIESTA0A FERE »'”ESTS Y e SIGNAL GENERATOR 10KHz-130MHz  RHODE & SCHWARZ
VC-6041  DIGITAL STORAGE OSCILLOSCOPE HITACHI sy 424w ECIE o HlE L g~&1 T e DPX-2200 PLOTTER ROLAND
DMS-6430 DIGITAL MEMORY SCOPE IWATSY Boraas 1EELECT SRMERTAY IO TEAT CiTBaHe I DG-DXY-885 PLOTTER ROLAND
HP10254A SERIAL TO PARALLEL CONVERTER HP HP8743 i Ié)TEmfAENSSTMSET ! oseTHzN ki INE 261 600MHz FREQUENCY COUNTER SAYROSA
HP 117134 ATTENUATOR/SWITCH DRIVER HP z;g;gg: srosAgE HEa BRD e 43 4419 FUNCTION GENERATOR SCHLUMBERGER
HP118598 AMPLIFIER SWITCH HP e e e A20  DIGITAL MULTIMETER SCHLUMBERGER
HP118598 AMPLIFIER SWITCH HP HEa% L Y2 Hitach) | 7005 MICROPROCESSOR VOLTMETER SCHLUMBERGER
HP1220A  15MHz OSCILLOSCOPE HP sisom ho W kthVZER i TS0 | 1170 FREQUENCY RESPONCE ANALYZER  SCHLUMBERGER
HP1415  DISPLAY SECTION HP RS o on Sy AR P 2712 UNIVERSAL COUNTER SCHULMBERGER
HP141A  OSCILLOSCOPE HP BT oy s e 2 KENHcEy | D2158  LEVEL METER SIEMENS
HP1600A LOGIC STATE ANALYZER HP K L LR . KETHEEY | 7KB4304 WATT METER SIEMENS
HP1725A  275MHz OSCILLOSCOPE HP 1 B DT e A T KEMHLEY | D215 200Hz-620KHz LEVEL METER SIEMENS
HP1727A  275MHz OSCILLOSCOPE HP i L REE TEK308 DATA ANALYZER SONY/TEKTRONIK
HP1740A 100MHz OSCILLOSCOPE HP u A I e KEMGIEY | 17008 DISTORION MEASUREMENT SYSTEM SOUND TECHNOLOGY
HP1740A OSCILLOSCOPE HP KIKUSURLZ 1 EIE O T E R R 5000A  SWEEPER CW 7000 DISPLAY UNIT ~ SYSTRON DONNER
HP1740A OSCILLOSCOPE HP SRR HONCILC 5 e M107  PRECISION DC VOLTAGE SOURCE  SYSTRON DONNER
HP1741A OSCILLOSCOPE HP gyl 110 S— e TEK 212 OSCILLOSCOPE TEKTRONIK
HP181A  MAINFRAME C/W 1804A + 1825A HP i S M A Kol me | TEx a5 OsciLoscope TEKTRONIK
HP181A  OSCILLOSCOPE HP 5g°° PULSE GENERRTOR A, A TEK 577 CURVE TRACER TEKTRONIK
HP203A  FUNCTION GENERATOR Hp Iof(’: = os'(":m.oscops S HATOR (AT TEK 464 OSCILLOSCOPE TEKTRONIK
HP3101A  IF/BB TRANSMITTER HP TR e RATO! en TEK191 SIGNAL GENERATOR TEKTRONIK
HP3200B VHF GENERATOR HP i e ﬁu TEK106 SQUAREWAVE GENERATOR TEKTRONIK
HP3325A  SYNTHESIZED/FUNCTION GENERATOR HP v o N ons TEK214 STORAGE OSCILLOSCOPE TEKTRONIK
HP33308  AUTOMATIC SYNTHESIZER HP bt moE SRNERATOR o TEK453 OSCILLOSCOPE TEKTRONIK
HP3330B  AUTOMATIC SYNTHESIZER HP e e A Ol TEK465 OSCILLOSCOPE TEKTRONIK
HP3336A SUNTHESIZED/LEVEL GENERATOR HP BTy e ARE oHe D34 OSCILLOSCOPE TELEQUIPMENT
HP334A  DISTORTION ANALYZER HP R e M AT MARGON | DS7A  OSCILLOSCOPE TELEQUIPMENT
HP3400A RMS VOLTMETER HP o n. _ AT e MARGON| | D83 OSCILLOSCOPE TELEQUIPMENT
HP3406A BROADBAND SAMPLING VOLTMETER HP kA e i N - MARGONI | 01011 OSCILLOSCOPE TELEQUIPMENT
HP3455A  DIGITAL VOLTMETER HP e el L i AN oo TG1000 TRACKING GENERATOR TEXSCAN
HP3456A DIGITAL VOLTMETER HP JETONE o il AL A=A 4 ABCon) | VS/60B  SWEEP GENERATOR TEXSCAN
HP34658  DIGITAL MULTIMETER HP TF§3 DIGE"AL lLJINE e o BhR Wi AREONI TA2160  20MHz LOGIC ANALYZER THANDAR
HP3480D DIGITAL VOLTMETER HP Ui o T MARGON| | CS-1566A 20MHz OSCILLOSCOPE
HP3490A  MULTIMETER HP Uz oL YZE A SSB LEVEL GENERATOR 10KHzZ-110MHz w&c
HP356778 S-PARAMETER TEST SET 100KHz-200MHz HP R T HETER ARGONI | PS12.  200Mz-4.5MHz LEVEL GENERATOR WaG
HP3570A NETWORK ANALYZER HP TF8460 A NVAV LA Ll ko ! ArCoN SPM/12 LEVEL METER WaG
HP3571A  TRACKING SPECTRUM ANALYZER HP SETSRAS oM BERERATOR TEGT SET Ancon | SM1622 SIGNAL MONITOR WaJ
HP3571A  TRACKING SPECTRUM ANALYZER HP }ES?Q(‘)S gIGlSITiLGS SRQL%N = " ASCO=| FT2032 TAPE CONVERTER WaJ
HP3571A  TRACKING SPECTRUM ANALYZER HP M2 ;3 e CHRO ioen ARCON 1728 PROGRAMMABLE SIGNAL SOURCE  WAVETEK
HP3580A  SPECTRUM ANALYZER HP 'rrg‘ E{JLSQ MOVDNCLATIONN'ZEETER o ARggNI 907A  SIGNAL GENERATOR 7-12.4GHz WAVETEK
HP3581C  SELECTIVE VOLTMETER HP TE 169 AEaeo }Jon M L ONl 185  5MHz LINLOGIC SWEEP GENERATOR  WAVETEK
HP3582A  SPECTRUM ANALYZER HP ngg LEVELLINI(-SAAMP iHen AR(C:ON: 147 HF SWEEP GENERATOR WAVETEK
HP3591A  SELECTIVE VOLTMETER HP it R A MARGON] | 164 30MHz SWEEP GENERATOR WAVETEK
HP37028  IF/BB RECEIVER HP {Fada o ST, ETER MARGONI | B900  AUTOMATIC BRIDGE WAYNE KERR
HP3762A  DATA GENERATOR HP ngg? 30 s [I)IGITkL FRE(l)J ENgv METER  MARCON| | BS522  COMPONENT BRIDGE WAYNE KERR
HP3763A  ERROR DETECTOR HP Tioias ok oAl e M AL ARGON) | 1810A  STABILIZED RF RATIO METER WEINSCHEL
HP3770B  TELEPHONE LINE ANALYZER HP I R iRk MARGONI | 4138 460 POWER SUPPLY WEIR
HP3780A  PATTERN GENERATOR ERROR DETECTOR HP TFsgwgn PH%R Ao ASIEE Sy Mo " ARggNI 501 LEVEL METER WILTON
HP3781A  PATTERN GENERATOR HP i S RS UNIVERSAL COUNTERTMER  hancON' | RACAL FRECUENGY METERS: 9904M,9906,9902, 9905, 9901, 9904,
HP3781B  PATTERN GENERATOR HP e e LS CHORICE MAncan! 9916, 9912, 9911, 9915M, 9914, 9913,
HP3782A  ERROR DETECTOR Hp fanad TN e o 9910, 9915, 1998, 9921, 9918.
HP3782B  ERROR DETECTOR HP o R HEIE MARGON! | TEKTRONIK PLUG INS:  DC509, DM501, SA18N. SB10N, DC504,
HP3960  INSTRUMENTATION RECORDER HP T:g 1 glNva SVNBCH e N AECO i FG503, DCS503,FGS02. DF1, DF2, 7DO1,
HP3964A  INSTRUMENTATION RECORDER HP AT-ehzes QAL ST CE”‘ e i coxl DC505A, DC502 opt 1, DMSO1A, PS503A,
HPa204A  OSCILLATOR HP T e Toa S i VA PG508, FG504, 7B53A, 7B70, 7A18, 7A26,
HP431C  POWER METER HP et gon PgM MPbLTIPLEXTE o O 7A11, 7T11, 7511, 7011, 7A13, 7A12, 7880
HP432C  POWER METER HP TFZ i L S N TA15A, 7851, 7A19, 7D10, 5D10, SA18A,
HP4333A  DISTORTION ANALYZER HP gasly Doy B ik Ak ] 5A20N, 5BION SA14N, 7H92A, 7001, 7885,
HP434A  CALORIMETRIC POWER METER HP TE2175 F POWER AMPLIFIER N 7887, 7A16
HP4%A POWER METER s TF2823  PCM DIGITAL ANALYZER MARCONI
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The polarity markings on LEDs (Light Emitting Diodes) seem to be a common cause

of confusion, as Paul Stenning explains

The polarity may be indicated by a flat section on one side of
the body or by one lead being shorter than the other, but
different manufacturers are not consistent as to which lead
they are marking!

Rectangular and other shaped LEDs often rely on lead
lengths as the only jndication, which is not very helpful if the
component has been used previously and the leads shortened.
Sometimes you can peer at the innards through the casing and
establish the polarity from this, but you still have to remember
which bit is which electrode - and some LEDs do nol have
see-through bodies. The connections of LED displays can be
particularly difficult to establish - especially those with several
digits.

You could connect the LED to a battery via a suitable
resistor, but this can be fiddly and is not much help with infra-
red devices. Also the maximum rated reverse voltage for an
LED is about 4V, so you could damage it if you are using a 9V
battery for testing.

The simple Diode and LED Tester presented here costs
under £5 to build (including all components, the battery and a
cheap case) and will indicate the polarity of aimost all types of
LED and other diodes with no risk of damage. The average
test current is about 5mA (10mA pulses), which is sufficient to
iluminate the LED being tested.

The unit has two test probes and two indicator LEDs. The
diode or LED to be tested is simply connected either way
round between the test probes, and the cathode connection is
indicated by the LED closest to that connection illuminating.
My original prototype has been used regularly for several years,
and has saved me a lot of time and irritation.

The unit can be used to test all conventional LEDs including
the muilti-colour types and IR devices. The only types of LED
that cannot be tested are those containing additional circuitry,
such as the flashing and constant-current types.

It can also be used to check most silicon and germanium
diodes and rectifiers providing they can withstand a test
current of 10mA. Zener diodes can be tested for forward drop
but not for Zener effect, although this is sufficient to prove if
they are alive or dead. The unit can also be used for basic
diode tests on bipolar transistors, although the test current
may be too high for the base connection of some devices.

™ P2

PROBE PROBE

? o ?

‘ bl NOTE:
Q1,Q2 BC548
D1,02 REDLED
03, D4 1N4148

ps "X D2 ~

Swi

P1
‘T BAT+
POWER
Lo

—
i BATI
' 9VPP3

Circuit operation

The circuit was designed to be simple and low cost. A simple
transistor circuit was used because the components (or
suitable alternatives) are more likely to be in the constructor's
“junk box". A brief discussion of the IC based alternatives that
could have been used is given later.

The circuit consists of a standard two transistor astable
multivibrator arrangement, the operation of which will be
described shortly. The outputs on the collectors of the two
transistors are a square wave signal of about 200Hz. The two
outputs are out of phase with each other - when one output is
high the other Is low and vice-versa.

Between these two outputs are connected two LEDs (DI
and D2), back-to-back, with series diodes (D3 and D4) to
increase the forward voltage drop. When Ql is on and Q2 is off,
current flows through D2, causing it to illuminate - the current
being limited to about 10mA by R4. When Qi is off and Q2 is
on, DI lluminates. Although the LEDs are flashing, the 200Hz
rate is sufficiently fast that they both appear to be continuously
iluminated. Since the test current is 10mA for 50% of the time,
the average is SmA.
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When the diode to be tested is
connected between TPl and TP2
it will bypass either DI or D2
depending on the polarity. The
test current will therefore flow
through the diode being tested
instead of through the bypassed
LED on the unit. The series
diodes (D3 and D4) ensure that
the voltage drop of Dl and D2 are
greater than the forward drop of
any diode being tested. When the diode being tested is
reverse biased, the remaining LED on the unit will illuminate.
The diode being tested receives a reverse voltage of about
2.5V (1.9V from the LED plus 0.6V from the series diode) which
is insufficient to cause damage. If the diode being tested was
short-circuited neither LED on the unit would light. The astable
multivibrator would also stop oscillating in this case, but this is
not a problem. If the diode being tested were open-circuit both
LEDs on the unit would remain lit.

Astable muiltivibrator

The trouble with describing the operation of an oscillator circuit
is defining a suitable starting condition! We will assume that QI
has just switched on and therefore Q2 has just switched off.
Just prior to the change of state, Cl would have charged such
that its left plate is positive relative to the other plate. When QI
switched on the left plate of C1 would have been taken to
about OV and therefore the right plate would have gone
negative, switching Q2 off. Cl will then charge in the opposite
direction via R3. The time taken for this to happen affects the
frequency of the oscillator. When the right plate of Cl reaches
about 0.6V there will be sufficient base bias for Q2 which will
turn on. The charge on C2 will cause QI to turn off, and the
sequence of events will continue with each transistor being
switched on in turn. C3 decouples the supply, to ensure
correct operation as the battery runs down and its internal
resistance increases. The total supply current is about 20mA at
9V. A standard PP3 battery can supply this current
intermittently and still give a reasonable life. The circuit will
operate down to about 4V so the battery has to run fairly flat
before it needs replacing.

Alternative oscillator circuits

This two transistor astable multivibrator circuit was used
extensively some years ago, but has largely fallen into disuse
due to a couple of shortcomings. The frequency of oscillation
varies with changes in the supply voltage and output loading,
and the output waveform is not quite a true square wave.
None of these problems are relevant in this application. A more
modern approach might have been to use an IC based
oscillator. The requirement for two anti-phase outputs rules out
timer ICs such as the 555 unless they are used with an
additional inverter circuit. A suitable circuit could be
constructed using CMOS logic, but the output drive current is
not sufficient unless buffer stages of some sort are used. The
net result would be more expensive than the current circuit.
TTL logic would be able to drive the LEDs directly, but this has
the drawback of needing a 5V supply. A regulator IC could be
used but again this adds to the cost. On balance it was
decided that a simple circuit, using two transistors costing 10p
each offers a cheap and elegant solution.

Construction

The prototype was built on a small PCB as shown. However, the
circuit could easily be constructed on stripboard or some other
prototyping system as the layout is not critical. Two new LEDs
should be used for Dl and D2 - so you can be sure the polarity is
correct! The PCB overlay assumes the flat on the body is the
cathode. The diodes, transistors and capacitor C3 must be
inserted with the correct polarity. None of the component values
are critical so they can be varied to some extent to use what you
have available. Pairs of components that are the same value {i.e.
RI/R4, R2/R3, CI/C2 and QI/Q2) should remain equal to keep
the mark-space ratio at about 50%. The two LEDs can be the
same colour, or thay can be coloured to match the relevant test
leads. The unit may be fitted into a small plastic case if required.
Ensure there is sufficient room to house the PCB, battery and
switch. The PCB will be held sufficiently secure by two mounting
clips on the LEDs. The battery should be held in place with
some foam rubber, to prevent it rattling around and touching the
rear of the PCB, causing short circuits. The power switch may
be a small slide switch or a momentary normally open push
button. Note that small slide switches are not normally supplied
with the fixing screws. The switch and battery should be
connected to the PCB as shown on the circuit diagram. For the
test leads, two short lengths of flex fitted with small insulated
crocodile clips are ideal. These should pass through small holes
in the case, close to the relevant LED, and knotted on the inside
to prevent stress on the PCB if they are pulled.

Testing and using

When the unit is initially switched on, both LEDs should light. If
the two test leads are touched together, both LEDs should
extinguish. Connect a diode between the two leads, and one
of the LEDs should go out. The LED that remains lit should be
the one closest to the lead that is connected to the cathode of
the test diode. The cathode-end of the diode is normally
marked with a band. Reverse the polarity of the diode and
check that the other LED remains on. Now try the same thing
with an LED. The same results should be obtained, and the
test LED should light both times. If these tests are successful
the unit is working correctly. To conserve battery life the unit
should be switched off when not in use. If one or both LEDs
fail to light when the test leads are not connected the battery
should be replaced.

Resistors

2 R1

2 R2,R3
Capacitors Ll
2 C1,C2 470nF C
1 C3

Eectrolytic Capx

Q1,02 BCS4S Transistor
D1,02 Red Smm LED
D3,D4 1N4148 Diode b |

Swi Min Slide Switch

BATT]I  PP3 Battery

BP3 Battery Clip

liniature Insulated Crocodile Clip

- ASIT SINVa
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. TRANSISTORS INTERGRATED CIRCUITS ‘
IN 4001 100 for £2 HCF4000BEY 35p cach SPECIAL INTEREST
B A iR P gy Rittal Steel Cabinet Enclosures 800x1000x300mm ... ... ... £100 each.
IN 3024B 20 for £1 HCF4007BEY 17p each Panel Mounted IEC Plug Filter with Switch .. ................. £2 each
o 3135 20jfoge! FCE00d B E4p fach Mitsubishi 12vdc Fans MMF-06BI2DS . ................. £4 each
IN 4577AV 20 for £1 HCF4009UBEY 22p cach
m ;;;(2)3 ég :or 2:} ﬂgl;ﬁ :ggg §(3)p Zﬂ' Papst Fans 220vac Type 8550N .. ........ .. ... ............. £6 each
or . .
IN 52468 20 for £1 HCF4015BM1 31h cach Bel!mg Lee IEC Plug Filter Type_L2I33CL ................... £1 each
IN 5253B 20 for £1 HCF4016BEY 21p each Mains Filters Chassis Mounting, 5 Amp 115/250vac .. ... ........ £1 each
e Nl {omd o S Papst Fans 8-16 vdc Type 8112K .. ... ... ........... ... .... £8 each
IN 5340B 20 for £1 HCF4027BEY 50p each Bulgin Panel Mounting Fuse Holder 20mm With Tool Releasable cap £1 for 4
:: gg:gg %8 {g{ f: Hg:giggfﬁ ;2": x: Festoon Bulbs 28v Amber . .. ... ... ... i £1 for3
l[m ggggg %8 :orf:: ﬂg;:ggiggsv §4p cac: Din Leads 5 pin Plug 180’ to 5 Pin Socket 240* .. ................ £1 for 3
= 20 for £1 HCF4083BEY 60'2‘3 bx - Metal Cases Two Piece Construction 220 x 125 x 95mm . ......... £9 each
IN 5384B 20 for £1 HCF4067BM1 £3.47 cach Simm Sockets Dual Readout Type 382759-1 .................. £1.50 each
:: gggzg gg }zz: ﬂgﬁg‘,’?gg gﬁg 5:2: Bulkhead lights, Red Diffuser, 100 x60mm .. .................. £1 each
IN 5648A 20 for £1 HCF4075BM | 32p each Crabtree Ceiling Switches, 6Amp Retractive, Red Cord . ..... ... .. £3 each
ko dve o hes: - o] S ke Diodes Type BY206 .. ... ............ i £1 for 20
:: 23232 %8 :or g : n&mgg g(l’p cac: System Sensor Automatic Smoke Detector Model 2424E . ... ... . .. £3 each
or acl 5
A R HCF4516BEY 76;‘: . Polethylene. Tcnmpals Blocks, 12 Way §Amp 1P RIS £3 for 10
IN 6061 A 20 for £1 HCF451TBEY £1.74 cach Relays 11 Pin latching DPCO, 24 vdc withBases . . .............. £10 each
Rl axcaa s = s o Hochiki Thermal Detectors Model DFF-60ELPC .. ....... ...... £5 each
IN 6070A 20 for £1 HCF4724BEY 58p cach Robinson Nugent IC Sockets Type PLCC 68TP SMT ...... ..... £1 each
%6977121’\ %(())::ifl: ﬂgﬁl%ﬁl‘{ 233 2252 Capacitors Radial Electrolytic3M3,63v . .............. ... ... £1 for 20
2N 2369A 10p each M74HCUG4BIR 30p each Capacitors Radial Electrolytic 2200M, 16v ... ... ... ....... £1 for 20
%E %‘;g: }g ﬁ: m;z::gﬂg&m ;g;z:f: Capacitors Radial Electrolytic 220M,63v . ... ............... £1 for 20
2N 2905 10p cach M74HCT27BIR 16p cach Capacitors Radial Electrotytic 470M, 50v. . ............. ... . £1 for 20
Rl o oy - 4t o Capacitors Radial Electrolytic 470M,35v ... ........... .. ... £1 for 20
;: g;ozg ;Op cac: mmg:(glgg 39peuc: Capacitors Radial Electrolytic 1000M, 16v .............. ..... £1 for 20
s - . . :
s i Vo ey T Capacitors Radial Electrolytic 330M, 63v . .............. .. £l for20
gz :‘I) nsA ;Op cac: miumggulzk glp cac: Bulgin IEC Mains Inlet Fused Chassis Plug Type PFOO11/10/28 . .. .. £1 for 5
N Rk zgg o) M74Egl| 2l 5:; b Ceramic Trim Capacitors 20pF (PeU) o 8 puigh o s 2 £1 for 10
%: 2?33 %(gp eac: mntﬂg: zggig ggp cac: Ceramic Trim Capacitors 50pF (orange) . ...................... £1 for 8
3 4
02 e e S L GD4ooY ... ... . £8for 100GD4013 ... ... ... ... £8 for 100
2N 5320 20p each MT4HC174BIR 53p each Crystals I2MHz & L6 MHz .. ....... .. ...... ... ........... £1 each
e P 20 cae (s il Crystals Oscillator Modules 20 MHz, 28322 & 32 MHz .. ... .. £1.50 each
%ﬁ z;gg %opc..c: m:ug}g:«lglg 2:%9 each > Capacitors Dip Poly OMO1 400V 10mm . ... ... ... ........... £1 for 20
Reass 200 cach gL rt ughey Capacitors Dip Poly IM 100V 1Smm . ...............ooooe £1 for 20
BC 108 5p each M74HC242BIR 58p cach Capacitors Dip Poly OM33 100V I15mm . .................... £1 for 20
B gg:ﬂ mmgﬁg:: gfs :::: Capacitors Axizl Electrolytic 47TOMFD 16v . .................. £1 for 20
BC 179B Sp each M74HC208BIR 71p each Capacitors Axial Electrolytic47TMFD 10v . ... ... .. ... .. .. £1 for 20
e o by e Capacitors Box Poly OMO047 400V 15mm .. .................. £1 for 20
BC 558 5p each M74H367BIR 22p each Transistors Type BC212L . .. . .......... ... ... . .£1 for 100
SeT :g o i e £‘; ol Light Emitting Diodes SLT-35 Series Triangular Lamps 3 x 4. Smm £1 for 10
| gg g; 20p cac: muﬂlggggm '_;Op ci‘hh Harwin Low Profile 10 Way IC Sockets on Sit Carriers ... ....... 20p each
m M74 . 4 e It el i
BD 238 %gg e, M74HC688BIR 323 ek Densnron. Liquid C_ryslal Dlspla_vs.‘ 5 Digit, Type LSH506QRP ...... £1 each
) BD 239 20p cach M74HC693BIN 86p each Super Twist Graphics Blue Mode L.CDs 320 x 240 Pixel Size
gL s | SRR | Do 132x 103mm Overal .. £5 each
cac| g .89 eacl i
BD 707 20p cach M74HC698BIR £1.20 cach Valves QQV06-40A (Ex Equip) . ............................ £10 each
P.
o pa | (oecommk e
cacl 2: %
I‘ ' BDW 91 20p each M74HC4040BIR 323 tach
Uy = M. Y 3o Victron Invertors Type VBB 48/1000, 48 vdc Input, 230 vac Output @ 1.0 KVA£260
BDX 54 20p each L T74LS14BI 19p cach Stepper Motor Drive Boards, 750V/5A Step and Microstep Type GS-D500 . .. £45
' BDX 87C 20p each T74LS20B1 16p each . ;
|' BF 257 10p cach T74LS278! 49; b Farnell Portable Synthesized Signal Generator 10-520 MHz Type PSG 520 .. £475
. BF 258 10p each T74LS33B! 67p cach Processors TS68000 CFN12 . ...... £3 each TS68230CP8 . .. ....... £3 each
| B, g % 5 7t~ ol BRI o oo aaimmbendenss on) 85peach 14922 ... ... .. .. £1.35 each
gFFsvsig ;p cachh E:g; lg: ‘:gp cac: HCC4013FOM2RB .. .. ... ... .. ... 43p each L78LOCD .. ... ... 29p each
I eac| <l " " -
| BFW 44 zgg cach TI4LSTSBI “::‘;’ch Panaflo Fans 40 x 40 x 20mm, 12vdc Modet FBK-04f12L . ... ........ £6.45 each
BFX 38 20p each T74LS86B1 28p cach Papst Fans 60 x 60 x 25mm, 24vdc Model Typ614 . .. .. ....... ....£545 each
L o 4 gy b SSponn M’Controllers 8/16-Bit Cmos Type STOOE40ZLI ................. £12.50 each
gg} ?-; f()p c.u: E:g: gg: :;p cac: UPD 80C 39HC-0,8 BitCmosCPU . ............ ... ... .. ....... £2.40 each
it R ol e b Resistor Packs Mixed 0.25W ... ... D . £1 for 200
BTA06-400B 3 for £1 T74LS136Bl 92p cach Mixed Component Box Loads of Goodies, Weighing 2 Kilos (lucky dip) . . ... .. . £6
BTA08-400B 3 for £F T74L5139B! 21p each
BTA12-400B 3 for £1 T74LS148BI 95p each
BTBI5-700B 3 for £1 T74LS151B1 39p each
BTB16-600B 3 for £1 T74LS153BI 51p cach
B, TR
jor eac
T i | Hi® 22 | B. BAMBER ELECTRONICS
BU9II or £ T74LS158BI 49p each
BU326A 3 for £1 T74LS 164B1 28p each
"35‘;‘,"‘ g ;gu gﬂ.smem 3§: coly 5 STATION ROAD,';{II:TIEEI;(S);(:, (l;lstg CAMBS, CB6 1QE.
BUY, £1 41.5174BI 5 h .
e, e | Eme R FAX.01383 863245
1 191BI ac :
BURS2 3 for 1 T74LS192B1 gg; i i 6
BUV4S 3ok T74L 510681 T5p cach
or eacl
BUVSO 3for £l TI4LS24081 sap cach MAIL ORDER ONLY
BYTII 5p cach 4 Sap e
BYW78.100 10p cach THLS251BI 54p cach TERMS; CASH WITH ORDER. DELIVERY CHARGES ARE FREE
Ei}x})gg ﬂ;,}‘?, b E:gggg: Toatl WHEN YOUR ORDER TOTALS £30 OR MORE. IF LESS PLEASE
D 20 for £1 415279B1 25p each
gg 1 ggg £2.60 cach 1'74LS§9JBI £1'63 cach e SVl
1 £4.80 cach T741.5352BI, 55p each ;
SD 1729 620cach | TI4LS353BI 205 cach VISA AND ACCESS WELCOME.
TOM08 M) 200 ach Tal Sy6781 22p et
cacl X Ci N
.H% W 209 cach "“Lsg‘;gg' on f::c: V.A.T. @ 17.5% MUST BE ADDED TO THE TOTAL
cach T74LS378BI 1p cad
TI216 MH 285 = T74LS390BI ﬂ);::h OF ALL ORDERS.
1.5 KE ¥ CP 20 for £1 T74L8393BI 57p cach
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Tony Sercombe offers a simple, low-cost project

ome time ago a colleague had a requirement to
run ten cassette recorders from one DAT master,
in order to bulk copy in real time. He invited me to
suggest a way of connecting all the machines to
the one stereo replay output so as to avoid

overloading it, and so preserve the integrity of the signal.
Although of good quality, none of the machines had floating
inputs, but were all situated in reasonable proximity with each
other. Since time was limited, | made up a couple of 741's
wired as buffers, with 10 output resistors in each case.

+12.5V

+12.5V

-125V
R4 NOTE:
4k7 iIc1 TLOo7M
1IC2 741
o— OV
Swi1 Fr
s D1-D4
= NOTE:
ALTERNATIVE D1-D4  1N4001
TO R5/D5 TR1 D5 3mm RED LED
INPUT D 0 +12.5V
NEON % RS
N T2200uT 100n Lke
L l 5
£ ce c7 /;5
2200uT 100n
3 i . 0 -12.5V

This arrangement worked well, overcoming
an immediate problem. However, | decided to
make another example which was a little more
refined, and with its own power supply, unlike
the original. The result is shown here.

As will be seen, it can be made into a very
compact, stand-alone unit, and built at quite
modest cost. It uses two easy-to-come-by
operational amplifiers, and has one adjustable
level preset control on the PCB, although this
may be brought to a front panel control if
required. But since it is not likely to get much
use it could still be left as a preset.

It is important that a system such as this
does not alter the phase relationship of the
signal from input to output, and certainly not
invert it, otherwise problems may occur later on
in the chain, and so a non-inverting amplifier is
used for the first stage. This is a TLO7I, which
is a low noise device.

Distribution amplifiers do not provide a deal
of gain in the main, often none at all. However,
the first stage here gives a fixed gain of 2X
(6db). This is because it is not possible to geta
gain of unity from such a stage, due to the
configuration of the resistor feedback network.
it does have the advantage, though, of
providing a high input impedance. The output
feeds the preset in series with another resistor,
and with this arrangement the gain can be
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adjusted from unity to +6dB. It may seem odd at first glance to
amplify the signal and then to attenuate it again. However,
these amounts are so limited that no noticeable loss of quality
occurs, and it does have the advantage of leaving a little gain
in hand, should it be required to make up any minor losses
that may happen. The second stage is simply a buffer
amplifier. The input impedance is thus very high indeed, and
so the input resistor to ground in parallel with this can be
regarded as the practical impedance.

The output is equally very low, in fact about 0.1 Ohm. This
is thus modified by the output resistors feeding the destination
equipment. The 741 device specified here will supply about 30
Ma , and in a unity gain stage, such as this, will not suffer any
bandwidth limitation.

The power supply is quite conventional, utilising a
transformer with a centre tapped secondary to ground, and the
usual bridge arrangement to supply the two rail voltages. Two
ceramic capacitors are fitted in parallel with the main
smoothing capacitors to remove any HT noise. A LED with
series resistor completes this part of the circuit. Testing
amounts to little more than switching on, other than checking
the circuit board is correct, and that no solder bridges, dry
joints etc exist. It is always worth using IC sockets, as once
soldered in IC's are notoriously difficult to remove without quite
severe damage OCCUITINg.

When setting up initially with the unit out of its case, take
great care with the mains supply at the switch and transformer
connections. These voltages are at least dangerous, and can
be lethal. If possible connect a signal generator to the input,
and check that there is a signal at each output point. If an
oscilloscope is available, set the gain to unity or other value up
to +6db by adjusting the preset control.

Otherwise use a multi-range meter set to a low AC volt
range, and a frequency of no more than 1Khz. Repeat this
procedure for the other channel and this completes the line up.
The final setting is best left at unity initially, and only reset if
required later on. It should now be possible to put a direct
short circuit on all but one of the outputs, leaving the one
working with no disturbance, so exhibiting isolation between
the outputs.

Resistors I--

—“--s.nuu..‘t.r{.'
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R1 27K
R2 10K
R3 10K
R4 4K7
R5 3K2
VRI aK7

1K(As reqd)

2u2
470uF
4u7

- 2200uF
DON ceramic

, and case to
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“valve radio
ERVICING AN
ESIORATIO

Paul Stenning continues his exploration of

‘antique electronics’

Dismantling the Cabinet

Before attempting to clean and restore the cabinet it should be
dismantled as far as possible. Normally the speaker baffle
board is a separate assembly and is held in place with screws
or clips. ltems of trim and manufacturers logos are often held
in place with nuts, clips or bent-over pins on the inside, or
possibly glued in place. The tuning scale glass is normally held
with a few metal fixing plates, fitted with rubber pieces to
protect the glass.

These items can usually be readily removed, and then
cleaned and restored individually. Also remove the speaker
from the baffle board. Do not try to separate glued items
unless it is absolutely necessary.

On many bakelite sets the baffle board and other
components are held in place with spring clips pressed over
pillars. Sometimes there is a flat side on the pillar, in-which
case the clip can be removed by turning it so that one of the

)

I

gripping sections is next to the flat. Otherwise you will need to
lift one of the grips slightly with a small screwdriver while lifting
it off. Alternatively grip the sides of the clip with long nosed
pliers and rotate it back and forth as you pull it off.

Knobs and cabinet trim

Plastic, bakelite and metallic parts can initially be cleaned with
warm water and washing-up liquid. A strong washing-up liquid
such as Fairy Excel is recommended. The water should not be
so hot that you cannot put your hand in it, as very hot water
can cause plastic parts to soften and distort, and clear plastic
items to cloud. Leave the parts to soak for a few minutes, to
soften the dirt. An old tooth brush is ideal for cleaning the parts
and removing the grime from the finger-grips of the knobs.
Once the parts are clean, rinse them in clean water to remove
the detergent, and leave them to dry. Brass items can them be
polished using Brasso or a similar product. You will often find
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that they have been coated with a lacquer which has become
chipped and stained. Once you have a good polished brass
surface, it should be protected with lacquer to prevent it
becoming tarnished and dull. The car aerosol lacquer
mentioned earlier is ideal for this. Brass trim on knobs is
difficult to spray without coating the rest of the knob, you could
either mask it carefully or leave it without lacquer.

Chrome plated items can be carefully polished with Brasso,
taking care not to remove the plating. If the plating is already
badly chipped and damaged you may have to paint over it.

Plastic and bakelite knobs can be wax polished in the same
manner as for bakelite cabinets. If the knobs have printing
which is lightly recessed, and some of this is missing, it can be
replaced with a suitable colour mode! paint. Any paint on the
surface can be removed with Brasso once the paint is
completely dry (24 hours).

Speaker fabric

It is impossible to clean dirty speaker fabric. If it becomes
damp the adhesive fixing it to the baffle board softens and the
fabric shrinks. | have tried several methods of cleaning it,
including car upholstery cleaning products, with no success. If
anyone knows a good method of cleaning the speaker fabric,
please let me know and | will share it with other readers.

Normally all you can do is brush it carefully with a soft
paintbrush to remove the worst of the dust. Sometimes the
shape of the speaker can be seen in the fabric as a dirty
shadow, which cannot be removed.

You are very unlikely to be able to obtain an exact
replacement fabric since it is no longer manufactured. Anode
Electronics and S.W.Chaplin carry stocks of more modern
fabrics that will act as reasonable replacements.

The new fabric can be fixed in place with a spray carpet
adhesive such as Grippermods Spray Adhesive. Spray a thin
layer on the baffle board only and stretch the fabric across it.
Without specialist equipment you will be unable to stretch it as
tight as the original. Place a piece of wood over the top and
hold the lot together for a couple of hours, with clamps, bricks
or heavy transformers.

If the cone of the loudspeaker itself is damaged or coming
away from the frame, it can be repaired with a contact
adhesive such as Thixofix or Evostick. These adhesives dry to
a flexible rubbery consistency. If it is badly damaged you will
probably need a replacement. Both products are messy and
give off fumes, so take appropriate precautions.

Cleaning bakelite cabinets

The bakelite or plastic cabinet can be washed with warm water
and washing-up liquid. A washing-up brustrand a tooth brush
are useful for getting the muck out of the corners and
recesses. When the cabinet is clean, rinse it in clean water and
leave it to dry naturally.

The best finish can be obtained by using a specialist
bakelite polish. Bake-o-Bryte is available from the publishers of
Radiophile magazine for £2 plus 50p postage. Alternatively a
good quality wax polish such as Colron Finishing Wax
(available from DIY stores) can be used. If the surface is dull
and cloudy it can be improved with the gentle application of a
slightly abrasive polish such as Brasso.

Repairing bakelite cabinets

Clean cracks and breaks can be successfully repaired with a
little Super-giue. Do not apply the glue directly from the bottle
as you will get far too much. Place a few drops on a piece of
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scrap card, and use a pin or piece of wire to apply it to the
crack or break. In the case of a crack, apply the glue to the
inside of the cabinet and let it work its way into the crack by
capillary action. Once the glue is thoroughly dry allow several
hours), any excess can be gently removed with a razor blade
or modeling knife.

Super-glue is only suitable for repairing clean breaks, and is
unable to fill even small gaps. If the broken parts do not fit
cleanly together you will need to use an adhesive that fills the
void. An epoxy resin such as Araldite (the standard type, not
the fast drying) is suitable. Any excess can be removed with a
modeling knife once the glue has dried completely (at least 24
hours).

More major rebuilding work can be carried out with a two
part car body repair filler such as Davids Isopon P38.
Cardboard coated with Sellotape can be fixed to the inside of
the cabinet to act as a mould to hold the filler in place while it
dries. The filler should be built up over three or four layers,
allowing an hour or so for each layer to set before applying the
next. When the filled section has sufficient strength to be self
supporting the cardboard can be removed.

Continue to apply filler until the outside is slightly over-size.
Additional filler can be applied on the inside if necessary to give
extra strength. Leave the cabinet for 24 hours for the filler to
set fully, then sand it carefully to shape. When you are close to
the right shape, use finer sandpaper, and finish oft with fine
wire wool. Any voids can be filled with additionai filler or
cdllulose putty. The only problem with these repair techniques
is that the Araldite or filler is not the same colour as the
cabinet. With care and practice you may be able to mix an

appropriate coloured powder paint with the filler to disguise the
repair. This will only work if the cabinet is a single colour, and
even then it will be very difficult to get an exact match.

Painting cabinets

The easier solution is to paint the whole cabinet with a suitable
colour'car spray paint. If you want a deep brown bakelite
colour, Vauxhall Brazil Brown is a good match. Car aerosol
paint Is also ideal for repainting the painted sections of
cabinets. For off-white sections, Ford Sierra Beige or Lada
Cream is often suitable. For small repairs you may prefer to
paint just the repaired section using car touch-up paint which
is supplied in a small container with a brush.

If you are trying to find a close colour match you should
take the cabinet to the car accessory shop with you. It is
difficult to match the colour accurately under the pink or yellow
glow of the shop lighting, so ask an assistant if you can take
three or four likely colours outside and look at them in daylight.

While you are there get a "Can-Gun". This is a pistol shaped
device that clips to the top of the can and has a trigger to
operate the button. It makes the job easier, prevents strain on
your finger and is well worth the £1.20. Also get a face mask
to fitter some of the fumes and dust.

Anything that should not be painted must be protected with
newspaper and masking tape. Tape over any gaps in the
newspaper as the paint will get into the smallest gaps.

Spraying should be done outdoors on a dry still day. If you
are working in a covered area such as a garage, leave the door
fully open to let the fumes out. Do not try spraying indoors
because the fine spray will settle as dust on everything in the
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room. The fumes will build up, even if you open the windows.

Shake the can thoroughly before use. Spray painting needs
practice to obtain good results. Each coat should be just thick
enough that it has an even wet look. If it looks powdery you
need to spray it a little thicker, and if you are getting runs it is
too thick. With practice you can sometimes do the job in one
coat. If you need additional coats they should be applied at
about half-hour intervals. Do not let the can run empty, as it will
spit and splatter the last bit of paint.

Remove the masking tape and newspaper about half-an-
hour after the final coat, then leave the cabinet to dry
thoroughly for at least 24 hours. The paint finish will probably
be fine as it is, but it can be polished with Colron Finishing Wax
if necessary. Do not use car polish as it gives an artificially
glossy finish.

Restoring wooden cabinets

In this section | will discuss some of the more straight-forward
methods of repairing and restoring wooden cabinets. If you are
feeling more ambitious it would be worth finding a good book
or magazine about furniture restoration.

Woodworm
If the cabinet shows any signs of woodworm, this must be
treated before continuing. Remove the chassis and any other
removable parts if you have not already done so. Cuprinol
Woodworm Killer is available is available In an aerosol can with
a pointed nozzle for squirting into the woodworm holes. Treat
the cabinet in accordance with the instructions and safety
warnings on the can. A hyperdermic syringe and fine needle
will ensure 100% penetration, avoiding alr pockets that may
remain at the bottom of the holes using the aerosol alone.
After treatment, leave the cabinet in a warm place for a few
days. If there is any further sign of woodworm activity, such as
new holes or wood dust, treat it again. Wait at least a week for
the Woodworm Killer to thoroughly dry out before carrying out
any repair or restoration work on the cablinet.

Cabinet repairs
Wooden cabinets sometimes come apart at the joints, which
are normally held together with glue alone. Apply a little
Cascamite Woodworking Glue (or Evostick Woodworking
Adhesive) to the gap, and use a scrap of cardboard to spread
the glue well in.
Hold the joint tightly closed with clamps or heavy items while
the glue dries. Use scraps of wood to protect the cabinet finish
from the clamps. Any glue that 0ozes out should be wiped off
with a damp tissue.

If you need to repair several joints, check the cabinet is

square after the clamps have been applied. This can be done
by measuring the two diagonals from the back - they will be
equal if the cabinet is square.

if the layers of the plywood come apart they can be
repaired in a similar manner. The plywood should be clamped
firmly between two solid boards while the glue is drying to
ensure the result remains flat.

Cleaning the cabinet

The build-up of dirt, household polish and nicotine on the
surface of the cabinet can often be removed with White Spirit.
If this does not work, try Foam Cleaner. Warm water and
washing-up liquid is also effective, but you should not
submerge the cabinet and do not allow it to become too wet.
The aim is to remove the grime without disturbing the original
finish.

Stripping the original finish

If the original polish or varnish is in a poor state you may have
no option but to strip it and start again. Do not rush into this,
as it can be difficult to get a finish similar to the original. Refer
to the section detailing levels of restoration in Part 4, and
consider the options very carefully.

If the cabinet has a wax polish finish you may be able to
remove it with metholated spirits. Normally, however, you will
need to use a varnish stripping product such as NitroMors
Varnish Remover.

Use this with medium grade wire wool in accordance with
the instructions on the tin. The product burns if it gets on your
skin, so wear rubber gloves and an old cotton shirt with
sleeves. Once the varnish is removed, the cabinet should be
thoroughly cleaned with metholated spirits or white spirit. The
surface should then be rubbed over with fine wire wool to give
a smooth finish,

Preparing the surface

If the wood colour is too light it can be darkened at this stage
with Colron Wood Dye. The colour obtained is often slightly
lighter than the shop display would suggest, so choose a fairly
dark colour such as walnut.

Any woodworm holes and other blemishes can be filled with
plastic wood. This also dries lighter than expected. If the repair
is darker than the surrounding wood it will ook less
conspicuous than a light coloured repair.

The exposed wood should then be protected and sealed
with Colron Wood Reviver. This is rubbed into the surface with
a soft cloth and allowed to dry.

If the cabinet had a shiny lacquered finish it may be sprayed
with two or three coats of car lacquer. Do not use polyurethane
varnish or any other brush-on product as it is very difficult to
get a smooth finish.

Polishing and finishing
Most older sets had a more subtle polished finish. if the colour
of the wood is correct, a couple of coats of Colron Finishing
Wax can be applied. If you require a darker finish, Colron
Liquid Wax is available in three shades. These products
requires a considerable amount of buffing to obtain a good
finish but it is worth the effort. Do not use Colron Liquid Wax
and Colron Finishing Wax on the same cabinet, as they do not
mix.

These products can also be used if you have not stripped
the original finish. Try a small amount in a corner first to make
sure it does not affect the original finish. Colron Finishing Wax
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lacquer does not affect the
original finish.

Replacement backs
If the original back is missing
you should arrange an
alternative. This is particularly
important if the set is to be
used, to prevent little fingers
finding their way onto live
terminals. If you have a supply of
scrap sets you may have a
suitable back that can be
maodified to suit.

A suitable replacement back
can be made from hardboard or
thin plywood. Once it has been
cut to size, drill a large number
of 10mm (3/8") holes for
ventilation. In particular there
should be holes near the output
and rectifier valves, and any high
power resistors. Drilling
hardboard gives a rather tatty
finish, which can be tidied
somewhat with medium grade
sandpaper. The back can then

be sprayed with black aerosol

is generally the better choice. The Colron range of products are
specifically designed for furniture restoration, and are therefore
ideal for valve radio cabinets. They are available from DIY
stores, with the woodcare products. A detalled leaflet covering
the complete range is available in the store or direct from the
manufacturers.

Touching up minor blemishes
If a polished finish is scratched or ¢chipped, the blemishes can
be masked to some extent with Colron Liguid Scratch
Remover. This is supplied in a bottle with a small brush, and is
applied to the scratch and allowed to dry before buffing.
Scratches in lacquered cabinets can be repaired with car
lacquer. This should be sprayed into a suitable container (such
as the aerosol lid) and applied to the damaged area with a
small paint brush. Several layers may be needed to build up
the depth. Test in a hidden corner first, to ensure that the

paint if desired. If you want the
innards to be visible, use clear perspex drilled accordingly.

On-going cabinet care

Normally the cabinet will require only occasional dusting. Do
not use household polish such as Pledge or Mr Sheen on
polished cabinets. If the finish becomes dull it should be re-
polished with the product that you used originally.

If possible do not display the set in a kitchen or a room
where people smake regularly otherwise the finish will require
regular cleaning and polishing. The set must not be displayed
in a kitchen, bathroom or anywhere that steam or water is
present, for safety reasons.

Regular Use
The finished set should be used and enjoyed. Periodic use will
keep the set in good order, and dry out any damp. The
electrolytic capacitors also benefit from regular use, as it avoids
the need for further reforming.

| would suggest that the set should be used for at least ore
hour every three or four weeks. One hour or more allows the
set to warm up properly, which is better for the valves than
brief periods of operation.

And finally...
| hope this series has encouraged you to obtain a couple of
valve radios, and enjoy repairing and restoring them. It can
become a fascinating hcbby! At the very least, | hope it has
provided an interesting diversion from the world of
MmIiCroprocessors.

Special thanks are due to Nigel Rogerson of Anode
Electronics for his many helpful suggestions, and for proof-
reading and checking this series.

POSTSCRIPT
The author is grateful to Mr J Barrington-Gray for his recent
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letter which contained the following valuable comments and
information:-

"Some old sets have been modified so that they are putting
the public at risk; a few have been KILLED by touching metal
speaker grills or underside case nuts or screws in contact with
the mains or HT supply. The radio sets in this series may
involve people in the interest, but many could be at risk if they
just plug an unknown set in to test it. Some sets could be
quite old, or could have been repaired unprofessionally in the
past. Please take care. | feel that a 'Megger’ is a useful
instrument for this work, if used with due care. It is useful for
confirming that all externally accessible metalwork is indeed
adequately insulated form the dangerous voltages within.

The grub screws (Page 67, April 1996) which hold the
control knobs onto AC/DC sets were sometimes covered in
pitch or beeswax. This MUST be replaced, or the next person
working on the set is at risk of a SHOCK as the chassis is
connected to the mains. If one can obtain a flexible drill with a
small head, it is quite an easy job to drilt out grub screws,
starting with a small sharp pilot drill. You shouid not need to
damage a knob or radio case" Mr Barrington-Gray has been
repairing and restoring vintage sets for 40 years. He can also
supply valves, spares, books and technical information. Write
to 132 Lincoln Way, Corby, Northants, NN18 SHW.

Oops!

The gremlins have been at work again. In Part Three of this
series (June 1996) the valve in Figure 1 (page 58) is shown the
wrong way round! The AC input should be connected to the
anode of the valve, while the cathode should be the half-wave
rectified DC output. The author would like to apologise for any
confusion caused by this error. He would also like to thank Mr
T Windsor at Windsor Electrical, Carrickfergus, County Antrim,
Northern Ireland, for pointing out this error.

Sunrise Press

We have had a number of enquiries about the Sound and
Vision Yearbook which was mentioned in the first part of this
series (ETI April 1996). Unfortunately, we have not been able to
contact the publishers, Sunrise Press, and can only assume
they have gone out of business. However, the author of the
aforementioned book also publishes a 405-line magazine from
Northampton and we suggest any further enquiries should be
directed to: 71 Falcutt Way, Norhampton NN2 8PH.

@WWN ALVES

(PROP JIM FISH G4MH)

Over 50,000 valves stocked,
2000 different types,
vintage, military, audio, etc.
Fast service. Send SAE for list
VALVES WANTED FOR CASH

28 Banks Avenue, Golcar, Huddersfield,
West Yorks HD7 4LZ

Tel: 01484 654650 / 420774 "veer

Fax: 01484 655699 —

26th - 29th September 1996
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Top quality trade stands
Demonstrations and Lectures
FREE car parking

NEW FEATURES FOR 1996
Kitchen Build - a complete kitchen built
as you watch! '

Question Box Live - experts answering
all your questions and demonstrating
techniques.

Computers for Woodworkers - experience
for yourself the latest CAD technology.

Sandown Exhibition Centre,
Sandown Park Racecourse,
Esher, Surrey (10 min drive from M25)
26th - 29th September 1996
Opening Times: 9.30am - S5pm daily
Entrance Prices: Adults £7.50 (£6 advance),
Senior Citizens & Children £5.50 (£4 advance)

DISCOUNT ADVANCE TICKET
HOTLINE 01442 - 244321
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Collection of forest ‘waste can yield significant amcunts of
biomass material fo- energy prodiction. (Courtesy ETSU)

f asked adcut the 'Energy Crisis’ the general
respons3 would be What Crisis?’. After all 1ot
only ars t1e utility power companies reducing their
prices - the orice cf petrol has fallen recently due
to ccmetiton triggered by supermarket outlets.
The r2al issue is surely rot even about availability or price but
rathe about global warming. Lik3 tinkering with a somp ex
mectanism whose workings are-not fully understood, the rapid
release of carbon dicxick into the atmosphere over the period
of a aw centuries is like squeezing butter Into a watch s
recommended by the Mad Hatta in Alice in Wonderland.

Inthe 1390's, howevzr, is beginning to be seen a change in
awareness There has aready been coverage in =71 of energy
from the sun via ptozovsitaics and energy from wind turbines.
Such initiatives ars expanding rapidly - but from a -elatively low
base. It would indeed be a paradox if the first form of energy
that humankind released from the sun - that of firewood -
came again in the form of biomass energy to represent an
important source of energy for the future and one that would
have a neutral effect an CO2 emrfissions. In the UK the Ministry
of Agriculture Forestry and Fishing (MAFF) is certainly taking
the concept seriously.

Expanding the alternatives

While solar and wind ensrgy can provide poliution free power
some of the time, there is always. the requirement to provide
power at any time of the day or night independent of availability
of solar or wind energy. This core or base line demand is at
present met from coal, oil or gas fossil fuel sources, hydro-
electric power or the nuclear sector. The concept of Biomass

Energy is that is can be usad to replace some of the use made
of fossil fuel sources. It can be used as a fuel in specifically
designed generating plant for Biomass systems or it can be
mixed with conventional fusls such as coal to reduce
dependence on fossil fuels.

Considerable research & at present on going to determine
optimised methods of growing Biomass crops. The interfacing
of agricutture to the energy supply infrastructure adds
considerable complexity tc such an initiative and to this extent
the hurdles tend to be administrative, procedural, economic
and poltical. The developing world as such uses biomass to
provide some 12% of its energy requirements - compared with
3% in the developed worlc. Some contributions can be quite
significznt. In the USA for example, the use of biofuel-fired
generating, mostly provided by wastes from saw milis provides
around 9000 MW of capacity.

Table 1 indicates the biomass contribution to the UK Energy
Statistics for 1993.

It is anticipated that each of these sectors will experience
significent growth in the future.

Landfil Gas

() e N rau My on

1on

Municpal waste
Other

Total

Table 1: Biomass contributions to UK Energy Statistics: 1993

The response to Rio

In the complex eco system in which we live, it is unrealistic to
consider environmental problems and solutions as things which
affect only limited parts of the eco system. The truth is more
complex. According to the UK's strategy following the 1994

UN Conference on Environment and Development at Rio De
Janeiro the way forward is ‘ to provide an adequate supply of
good guality food and other products in an efficient manner; to
minimise consumption of non-renewable and other resources,
including by recycling; to safeguard the quality of soil, water
and air and to preserve and, where feasible, to enhance
biodiversity and the appearance of the landscape, including the
UK’s archaeological heritage'.

This directive has in particular focused attention on UK
initiatives to add additional dimensions to forms of agriculture
at present undertaken. While attention has been focused on
the ability of the industrialised sectors to manufacture and
export products, attention has been more recently focused on
the resources within agriculture to contribute to the economy.
This involves, for example, using land taken out of food
production, - the ‘set aside’ land - for the growing of non-food
crops. At the same time there has ailso been identified the
desirability of achieving this without cost to the environment
and indeed with the emphasis on adopting techniques that will
contribute to its benefit. These would include, for example,
reduction of use of artificial fertilisers and change of work
patterns to bring new opportunities for wildlife populations.
This represents the beginning of a shift away from policies in
open conflict with the environment.
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Considerable work has already been undertaken in
assessing the potential for steering agriculture towards
Biomass farming in as much as at pilot scale level many
projects have been demonstrated successfully and await
expanding to more meaningful sized ventures.

Biomass fuels
Table 2 indicates the energy content of a range of biomass
fuels and conventional fossil fuels for comparison.

Fuel Net Calorific Value Unit

e

Hydrogen 10.2 Mj/m3

Methane 833d My/m3

Natural gas 34.8 Mi/m3

20to 26

Sewage gas

Mi/m3

Wood Gas 45t07 Mj/m3

Methanol 19.9. Mi/Kg

Ethanol 27.2 Mi/Kg

Diesel 42.9 Mi/Kg

Refuse 71010 Gj/odt

Straw 14.8 Gij/odt

Wood 13.7 Gi/odt

Coal 24 10 30 Gj/odt

Table 2: Table of energy contents of various fuels in appropriate units.
(odt = oven dried tonne)

Short rotation coppice
The ancient coppice system of woodland management is
being used in what is called Short Rotation Coppice where
selected high yielding clones of willow and
poplar are planted at a density of around
10,000 per hectacre. After one year the
young trees are cut back to ground level and
then subsequent growth harvested after
between two and four years later. Existing
UK plantations have yielded on average
between 10 to 12 oven dry tonnes per
hectacre. Yields as high as 15 tonnes have
also been reported. There are indications,
however, that yields as high as 20 tonnes
may be possible with new species and
improved land management. It is estimated
that an SRC plantation would remain in
production for at least 30 years on suitably
fertile soils. Figure 1 shows short rotation
coppice in England.

A range or markets of SRC is being
studied. In rural communities, transport
costs can add to the cost of conventional
fuels so that locally produced SRC can be
an attractive alternative. Standards

Figure 2a: BIOMASS IN
Updraft Gasifier
L » GASOUT |
PYFOLYSIS ZONE
AECUSTION ZONE
COMBUSTION ZONE
|
AIRIN » i
_1 asH |

applications inelude burning in conventional heating systems
for domestic ard limited scale industrial use. For power
generation, gererating plart in excess of 5 MW would provide
higher efficiencies.

Studies are akso being undertaken into gasification or
pyrolysis where wood feecstock is converted to an
intermediate gasaous or liquid fuel. In gasification the fuel is
made to react wth air to produce a mixtur2 of carbon
monoxide, carben dioxide methane and hydrogen. The
resulting gas hag a relatively low calorific value -
approximately one seventh =f that of natural gas. In pyrolysis
the fue! is heated in the absence of air to produce gas, oil
and char. The relative propartions of prodict depend on the
temperature of operation. At the highest processing
temperatures - termed flast- pyrolysis - the proportion of
liquid fuel prod.iced is graatest with as much as 85% of
biomass convartzad to liguid “orm.

The developrr ent of thermal gasification tends to be more
advanced than that of pyrclysis. Gasification systems are
becoming available for gene-ating capacity detween 100 kW to
30 MW. Pyrolysis processes present more tecnnical problems

Energy conservation systems require complex angineering and control systems to
optimise performance. (Courtesy ETSU)
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Rowley Regis Landfill site in the West Midlands - a very large hole in the ground. (Courtesy ETSU)

but alse hold out a range of advantages in expected
performance. The production of a liquid product is certainly an
advantage for storage and distribution compared with a
gaseous product.

In gasification, up-draft or down-draft gasifiers can be used.

The down-draft gasifier introduces the gas at a lower level
which encourages hydrocarbon deposits to be removed
during the gasification process. The various forms of gasifiers
are shown in figures 2a and 2b.

Il is estimated that SRC can provide an annual production
equivaknt to 6 tonnes of oil per hectacre per year. In this form
the fuel can deliver far higher conversion efficiencies. In a more
distant future - will cars run on trees? In terms of present
economics, the cost of production of SRC material is
estimated at L14 - L24 per oven dried tonne.

Miscanthus ,
Miscanthus is a ‘woody’ perennial - a type of elephant grass
that is currently being investigated in the UK as a biomass
product. It can grow to around 4 metres high in one year and
is more readily grown in the warmer parts of the country.
Whils more difficulty is being encountered in establishing
this crop, it can potentially provide yields as high as 20 tonnes
of dry matter per hectacre per year. Also, in its harvested state
it requires less drying - thus reducing post harvest costs. As a
relatively recent newcomer to biomass development, its chief
advantage is a more rapid ng cycle compared to short
rotation coppice. It may also alternative plants with
aven areater levels of productivity maiy be utilised in the future.

Straw

Each year the UK produces around 7 m nes of straw -
carresponding to an energy ¢  (tonnes coal
equivalant). The use of this byproduct as a elatively

limited - with around 200,000 tonnes or some 3% of tatal

being used as a farm based fuel.

With legislation now banning burning of straw in fields, it is
anticipated that utilisation could increase four-fold by the year
2000. Efforts are being directed to developing technology in
order to reduce the bulk of straw and render its transport
more economical.

BIOMASS IN

PYRO.YSIE ZONE

AIRIN COMBLSTION ZONE

REDUSTIOR ZONE

» GAS OUT
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A fresh delivery of biomass. (Courtesy ETSU)

There is also considerable interest in the use of

straw as a partial substitution for coal in industrial ' ] \
coal fired boilers. L S A y OILSEED STRAW
Suitably processed material can in fact be OILSEED PLANT
used up to levels of 50% substitution. (CRAE R CEANEIC) e
As a green bonus, the acid emissions at this MEAL
level of substitution are reduced substantially. This OIL EXTRACTION. = e (F?F?Iﬁ:ﬂff é’:é:[f)
in turn would be a factor minimising production of —UULLUL
acid rain. There appears less interest in converting METHANOL (OR ETHANOL) =) S = =
straw by gasification or pyrolysis since the g 1 i
combustion of straw is relatively well established ==
and there are problems with its low bulk density R it i | ] o dlemnd i

and small particle size of the material.

By comparison, the Danes make much more
use of straw than the UK.

This is largely explained by the widespread use
of community based heating schemes which
initially used conventional fuels such as coal and
oil but with the taxation of fossil fuels, have
migrated to using straw instead.

A 30 MW straw burning plant has been
operating for some time at Haslev. Another 70
MW plant co-fired by straw and coal has been

STORAGE BIO- >
DIESEL

GLYCERINE

' s 1

l

BIODIESEL

FUEL

built at Grena.
The UK's first large scale straw fired generating station is
due to be completed in Cambridgeshire in 1997.
On single farm instaliations, a typical Farm 2000 surner
system will provide 200 kW and consume 300 large round
- bales per year.

Biodiesel oil
The largest single crop for industrial use is rapeseed oil - with a
set aside value of 100,000 ha in 1994.

Table 3 indicates comparable rates of production within
Europe for 1993.

A limited amount of rapeseed oil is processed in Europe for
the production of biodiesel.

In Austria, encouragement of development of biodiesel has
led to a 5% uptaie of this fuel in the ‘diesel’ market.

Belgium
Denmark
Germany
Greece
France

Ireland ...

ltaly
LLuxembourg
Netherlands
United Kingdom
Spain
Portugal....

Table 3: Production of non-food oilseeds (principally rapeseed) in
Europe: 1993
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requires to be undertaken to better
investigate the environmental impact of
biodiesel.

At a time where there is particular
concern over the link between particulate
contamination and the rising incidence of

WELL CASE- {
CLAY CAP OVER REFUSE asthma, a more thorough review is perhaps
SCREWSED JOINT necessary. Studies are also being
- 10! — - undertaken of the use of vegetable oils for
{ e e offshore drilling.
{ — == : il |E = s Conventional oil drilling technology makes
———————— JBL S —— extensive use of mineral oils in water
- = | I SRR LR = suspension to lubricate the drill bit. Surplus
r— B | (N = fluid invariably contaminates the marine
' L [ AGGAESATE environment.
REFUSE

There is a specific interest in use of
rapeseed oil in formulation of drilling fluids to

Rape seed oil can be processed to produce biodiesel. The
process of its production can be described as: Rapeseed +
methanol = diester (RME) + glycerol oil where RME = Rapeseed
Oil Methyl Ester Studies are at present evaluating whether
ethanol from Biomass production, can be used to replace the
methanol in the conventional process. It is estimated that even if
the entire set aside land area of the UK (1/6 th of arable land or
600,000 hectacres) was used to produce rapeseed for biodiesel,
this would only produce some 6 % of the UK's current diesel
consumption. While Biodiesel is uniikely to supplant conventional
diesel, there are however, certain uses notably on inland
waterways where the use of Biodiesel would be beneficial to the
environment. Specific geographical areas include the Norfolk
Broads and the National Parks where in particular there is
considerable pollution due to spillage of marine diesel. Figure 3
summarises the process of production of biodiesel. Preliminary
studies conducted by the Centre for Aquatic Plant Management,
Sonning on Thames, have indicated that biodiesel produces less
severe effect on the environment than marine diesel. Studies
involved the effects on plankton, macrophytes and a range of
aquatic animals.

The Transport Research Laboratory has carried out a trial of
biodiesel in Reading where various factors were investigated with
the fuel used in buses. Table 4 indicates some of the initial
findings. While the biodiesel tended to produce less smoke, it at
the same time appeared to produce more particulate material. A
- sign indicates improved performance of biodiesel compared
with fossil diesel.

yon Monoxide Medium

Medium

High
High

Table 4 (Below Left): Comparison of fossil diesel with biodiesel in
tests undertaken by Transport Research Laboratory

Conventional literature on biodiesel normally highlights the
much lower levels of Sulphur Dioxide in biodiesel yet this study
apparently does not make any reference to this pollutant.
Other Biodiesel studies, however, have indicated reductions in
particulate emissions. it would appear that more research

reduce toxicity to benthal communities,
eliminate taint in fish and enhance recovery of sea bed
following periods of exploration.

Bioethanol

The USA and Brazil have established bioethanol industries
where ethanol is produced from agricultural feedstocks by
fermentation. The cost of bioethanol is approximately three
times that of chemical methods.

Ethanol can be used as a single fuet or it can be added to
petrol as a fuel oxygenate to improve its calorific value. In
addition, ethanol can be processed to form ethyl tertiary butyl
ether (ETBE) which is a preferred oxygenate agent for petrol.

In Brazil, all non-diesel vehicles run on either gasohol which
is 22% ethanol and 78 % petrol or neat hydrated ethanol
which consists of 95% ethanol and 5 % water.

In the USA, ethanol is produced from corn or maize which
is initially broken down by enzymes to produce sugars from
starch which can in turn be fermented.

There is considerable interest, however, in developing
processes which would allow low grade sources containing
cellulose such as crop residues to be processed to produce
ethanol. While methanol can also be used as a fuel, its prime
sources tend to be from fossil fuel sources such as methane.

There is considerable interest, however, in developing
gasification systems which use high concentration of oxygen
for the production of methanol.

Vegetable Oils

Biodiesel can be burnt in existing diesel engines. While
vegetable oils such as rapeseed can be burnt directly as a fuel,
this requires modification of existing engines.

A limited number of agricultural vehicles have been
converted in Germany to run on raw vegetable oil for a trial
period. While this has been demonstrated as a success in
terms of reduced emissions, and the fuel is considerably
cheaper to ‘produce’ than biodiesel, it is none the less more
expensive than fossil diesel as available on farms with duty
free fuel.

Pyrolysis Oils

Although at an earty stage in development, the pyrolysis
process where dry biomass such as wood or miscanthus is
processed by heat with limiting oxygen may offer the most
effective means of producing the biofuels of the future. In
addition to providing fuels, this process could also provide
useful chemical industry feedstocks.
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Algae

One of the more futuristic biomass candidates is algae. Algae
tend to make the news by reports of its infestation into nutrient
rich waterways. If algae could be reared and fed on, for
example, sewage effluent, the processed dried biomass would
produce a high yield of oil based substances.

Taxation on Biofuels

As ever, the financial framework within biomass production has
a critical effect on its development. The levels of taxation of
Member States in the EC on biofuels will have a significant
effect on the speed of developments.

While the environmental arguments against the spiralling
use of road transport are self evident, there would appear to
more than a little sense in lessening the impact of such an
expansion on the environment by taking steps to encourage
the use of biofuels in the future.

Growing raw materials

The recent changes in environmental perception and the
addition of new crops indicate that in some ways aspects of
agriculture are being re-integrated into industrialised society.
Progress is being made in identifying products used as raw
materials that can be provided as renewable commodities
rather than ones processed, for example, using non-
renewable products.

There is considerable interest in development of plant oils
as a substitute for some ranges of products derived from
mineral oils. The UK each year uses around 750,000 tonnes of
lubricating oils and greases so this is a large potential market
to investigate. Generally short molecular length chains tend to
be used in production of soaps and detergents with longer
molecular chains being used for lubricants and more specialist
applications.

Figure 4 indicates the summary of plant derived ails,
sources and uses.

Developments in plant breeding and also developments
from genetic engineering may on the one hand improve
existing crop efficiencies and also introduce wholly new
creations targeted to produce specific agro products.

The increase in land production in set aside is in turn a
reflection of the significantly increased efficiencies of food
production within the European Community.

Wastes

While there is a certain focus of attention on the role of
agriculture to grow energy crops, there is all the time a vast
supply of wastes from a modern industrialised society with a
high level of ‘development’ within agricufture. Among so-called
dry’ wastes can be considered domestic refuse, industrial and
agricultural wastes including straw and forest residues. The so-
called wet wastes can be included sewage, animal wastes and
industrial effluents.

The production of wastes continues relentlessly and in such
a way that the activity is in place almost uniformly across the
country. At a time when there is increasing anxiety from
environmental considerations about the disposal of wide
ranges of wastes, including slurry from agricultural sources, the
processing of such wastes for use as fuel may offer two main
advantages - provision of energy and reduction of pollution.

It is estimated, moreover, that an energy content of 21
million tonnes of coal equivalent (M tce) are discarded in the
UK each year through disposal of wastes.

Some key problems, however, in the processing of such
wastes lies in the relatively low energy density of the product
and the production of wastes at some distance from the
energy market.

Landfill gas

Anaerobic digestion is a process in which natural bacterial
decomposition takes place in the absence of oxygen. Such a
process can be used, for example, to break down sewage,
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animal wastes and plant residues in large tanks called
disgestors.

The gaseous products of such a process is a methane rich
biogas. Such a gas is also released in landfill sites that have
been filled with domestic waste. In the UK, several installations
have been constructed to tap into this gas byproduct to either
provide combustible gas for industrial processes such as kilns,
boilers or furnaces or also for generating of electricity.

The gas produced - landfill gas - typically contains equal
proportions of methane and carbon dioxide. While this can be
compressed to produce a liquid byproduct or cleaned for
supply to the gas utility network, these operations are both
complex and expensive.

From initial observations of London Brick's Stewartby Site, it
was realised that commercial guantities of landfill gas can be
produced from landfill sites. An array of simple wells is drilled
into the landfill volume and the gas collected by a pumping
system as indicated on figure 5. The collection of the gas has
also a positive environmental effect of minimising odour and
also reducing migration of gas from the landfill sites.

The present annual production of gas from such landfill sites
is of the order of 300,000 tce.

There are many such landfill sites in the UK - as many as
5000. Figure 6a shows the Rowley Regis Landfill site in the
West Midlands where municipal waste is still actively being
deposited as shown in figure 6b.

Some landfill schemes have been established on completed
landfill schemes where landscaping conceals the vast amount
of municipal waste that has been infilled.

Figure 7 shows the Ryton landfill site where the plant
instaflation for collection of gas and power generation occupies
a relatively small area. The production of landfill gas from such
systems has largely been achieved in an empirical way. It is
estimated, however, that only around a third of the availble
gas is in fact extracted. Various options are being investigated
for management of land fill sites in order to increase gas
collection efficiency. It is estimated that the UK potential for
such landfill gas schemes could with improved management
range between 1 to 3 M tce per year. The methane released by
landfill sites is a potent green house gas. Thus its collection
and burning does represent a positive effect for reduction of
global warming. The UK now has around 50 landfilt schemes

currently active and generating around 80 MW of power. A
further 177 projects with a potential capacity of 3568 MW are
being considered for the forthcoming NFFO-4.

Municipal waste

The composition of municipal waste is indicated in figure 8. This
poses a challenge to recycling schemes to sort relevant useful
material or for processes to concentrate fuel fraction.
Processing systems have already been developed to supply
what is termed Refuse Derived Fuel (RDF). In the UK, the landfill
of refuse is a preferred option - primarily due to its lower cost.
Elsewhere in Europe, the direct incineration of domestic waste
is widely adopted. The UK has developed demonstration
systems for the processing of domestic waste to produce a fuel
acceptable to many applications. So called coarse RDF, where
a modest degree of processing is undertaken, can find use in a
limited range of applications - such as cement kiln heating and
chain grate water tube boilers. With further processing of the
pellets, however, in which the fuel fraction of the rubbish is
mechanically separated and concentrated in the processed
product, it is possible to produce an RDF pellet with around
60% of the calorific value of typical British coal. A number of
RDF production installations are already in production although
the technical problems in using such RDF fuel have been
greater than anticipated.

While domestic waste is much the same between Lands
End and John O’ Groats, industrial waste can be considerably
more diverse, with each byproduct requiring its own potential
controls on processing and compaction.

Developments in this sector tend to focus on optimising the
function of combustion systems such as the cyclone
combustion unit with integral ash remover being developed at
University College, Cardiff. There are reservations, however, on
the widespread use of incineration plants in relation to the
production of dioxins. These highly toxic chemicals tend to be
released when products containing chlorine are incinerated.
High temperatures, around 1000 C are required to be
sustained to reduce emission levels to ‘safe’ levels.

Pig slurry

One of the largest anaerobic digestors in the UK is at
Piddlehinton in Dorset. A 750 cubic metre digester is capable of
handling 22,000 gallons of slurry a

WOOD GARDEN WASTE (6%)

PLASTICS (7%)

GLASS (8%)_

FERROUS METAL (8%)

MISCELLANEOUS
COMBUSTIBLE(3%)

MISCELLANEOUS
NON-COMBUSTIBLE (13%)

NON-FERROUS METAL (1%)

PAPER (29%)

day. The slurry is processed for
between 7 to 10 days at a
temperature of 37 to 40 C to
maintain stable conditions for
bacterial growth. The rate of
production of biogas can power
generators at around 90 kW. While
the system does operate at a
commercial profit under a NFFO
(Non Fossil Fuel Obligation) scheme
agreed in 1990, of more significant
benefit is the reduction in odour and
biological oxygen demand (BOD)
arising from the process of
anaerobic digestion. This term has
fallen by around 60% with
indications that further reductions
can be achieved. This in tum
reduces the impact of the intensive
agriculture on the local environment.
Perhaps the Berrybank Farm in

"~ PUTRESCIBLE (19%)
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Victoria, Australia was the inspiration for the gas production
system graphically displayed in Mad Max li. Raising 24,000 pigs
a year and producing 200,000 litres of slurry per year, slurry is
digested in a two stage process. Methane produced as a
byproduct is used to generate 160 kW of electricity with a small
amount being exported to the local electricity grid.

The main environmental benefit of the system, however, is
the safer processing of the large amount of organic material
thus produced. What will always remain a mystery in Mad Max
il is what the pigs were fed on.

Chicken litter

In a curious twist to the tale of biomass energy, the mere fact
that chicken litter is proving to be a major biomass fuel is an
indication of the chicken loving habits of the UK.

The Eye Power station in Suffolk, operational since June
1992, burns 130,000 tonnes of chicken litter per year - enough
to generate 12.7 MW of capacity to the grid.

A further 82 MW of capacity which plan to use chicken litter
have been subsequently awarded via NFFO (Non-Fossil Fuel
Obligation) -3 and the Scottish Renewable Obligation for
chicken litter schemes. As such, this must stili represent a
relatively small component of the available resource from this
specific biomass fuel.

Combined Heat and Power (CHP)

Combined heat and power can provide much better utilisation
of energy from biomass and other sources. A state of the art
combined heat and power system at Mabjervaerket in
Denmark. The first stage uses biomass fuel to produce steam
which in turn is superheated using natural gas prior to entry to
the turbine system.

Around 28 MW of electrical power is exported and 67 MW
of heat provided to the local district heating system. As fuel,
the system is designed to burn 135,000 tonnes of municipal
waste, 50,000 tonnes of straw and 17,000 tonnes of wood
chips. This sensible extraction of energy can be contrasted
with the large quantities of heat blown off into the UK sunset
by giant concrete cooling towers at its numerous power
stations. Such vast quantities of heat could never be used by
the local ‘neighbourhood’. Are any Power Utility companies
diversifying into such schemes?

Summary

The initial reflection after the energy crisis of 1974 was based
on the risk to world economies from restricted supplies of fossil
fuels. With upward revisions on the levels of recoverable oil and
gas in the world, the anxiety in the energy equation has been
replaced by uncertainty in the context of global warming.

As the developing world struggles for rapid industrialisation
and in so doing risks further massive releases of carbon
dioxide, the developed world has if not a duty then an
obligation to provide a future ‘soft landing’ for these economies
in terms of developing responsible systems of energy
production. In rnany ways the largely agricultural based
economies of the developing world represent a good platform
from which to establish biomass derived sources of energy.

Points of Contact

TSU, Harwell, Oxfordshire, OX11 ORA.
Tel 01235 432450
Fax 01235 433066

MAFF Alternative Crops Room,
Room 401,

10 Whitehall Place,

London, SW1A 2HH.

Tel 0171 270 8323

Fax 0171 270 8607

The Centre for Alternative Energy, Machynlleth,
Powys, SY20 9AZ,
Tel 01654 702400
Fax 01654 702782

National Network for Alternative Technology and
Technology Assessment, c/o Faculty of Technology,
The Open University, Walton Hall,

Milton Keynes, Bucks.

Tel 01908 653272

Fax 01908 653744

Further Information

Power Plants: Biofuels made simpie, Brian Horne, CAT
Publications, New Futures number 16

Renewable Energy General Literature List: Agriculfure, ETSU.

Crops for Industry and Energy: Information Pack, MAFF
Alternative Crops Unit

Internet Sites
http://solstice.crest.org
The Center for Renewable Energy and Sustainable Technology

(Major Source)

The Bioenergy Mailing List at Solstice is:
<http://Avww.teleport.com/-tmiles/biolist. htm>

http://greenpeace,org
Greenpeace

http.//www.oneworid.org/
One World Online

http://EERU-www@open.ac.uk
Open University and Environment Unit

http://erg.ucd.ie.opethermie.html
EU Thermie Programme

http://www.demon.co.uk/ici
ICl's Environmental Performance information

http://www.iisd.c/linkages/consume/
Sustainable Production and Consumption dialogue

<http://asd.nrel.gov/projects/rredc/data/biomass>
National Renewable Energy Laboratory Biomass Resource

<http://web.ngdc.noaa.gov/dmps/ols-app-bio.html>
DMSP Biomass Burning {US Government Agency)
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Is your PCB design package not
quite as "professional” as you
thought? Substantial trade-in
discounts still available.

For futher information contact
Tsien (UK) Limited
Aylesby House
~ Wenny Road, Chatteris
Camobridge, PE15 6UT
Tel 01354 695959
Fax 01354 695957
E-mail Sales@tsien.demon.co.uk




£1 BARGAIN PACKS

- List 5

If you would llke to receive the other four £1 lists
and a lot of other lists, request these when you
order or send SAE.

TEST PRODS FOR MULTIMETERS with 4mm sockets. Good
length very flexible lead, Ret: D86.

8 OHM PM SPEAKERS, size 8" x 4", pack of two. These may be
lightly rusty and that is why they are so cheap but are
electrically OK, Ref:D102.

PAXOLIN PANELS, size 6" x 6", approximately 116’ thick, pack
of two, Ref: D103.

13A SOCKET, Virtuaily unbreakable, ideal for trailing lead,

Ref: D95.

PIEZO BUZZER with electronic sounder circuit, 3V to 9V D.C.
operated, Ref: D76.

DITTO but without internal electronics, pack of two, Ref.D75.
LUMINOUS ROCKER SWITCH, approximately 30mm sq, pack
of two, Ref: D64,

ROTARY SWITCH, 9-pole 6-way, small size and 1/4" spindle,
pack of two, Ref: D54.

FERRITE RODS, 7" with coils for Long and Medium waves, pack
of two, Ref: D52.

DITTO but without the coils, pack of three, Ref D:52

SLIDE SWITCHES, SPDT, pack of 20, Ref: D50.

MAINS DP ROTARY SWITCH with 14" control spindle, pack of
five, Ref: D49.

ELECTROLYTIC CAP, 800uF at 6.4V, pack of 20, Ref.D48.
ELECTROLYTIC CAP, 1000uF + 100uF 12V, pack of 10.
Ref: D47.

MINI RELAY with 5V coil, size only 26mm x 19mm x 1mm, has
two sets of changeover contacts, Ret: D42.

MAINS SUPRESSOR CAPS 0.1uf 250V A.C., pack of 10, Ref:

1050.

TELESCOPIC AERIAL, chrome plated, extendable and folds
over for improved F,M, reception, Ref:1051

MES LAMP HOLDERS, slide on to '/4" tag, pack of 10, Ref:
1054.

PAXOLIN TUBING, '4" Intemal diameter, pack of two, 12"
lengths, Ref: 1056.

ULTRA THIN DRILLS, 0.4mm, pack of 10, Ref. 1042.

20A TOGGLE SWITCHES, centre off, part spring controlled, will
stay on when pushed up but will spring back when pushed
down, pack of two, Ref: 1043.

HALL EFFECT DVICES, mounted on small heatsink, pack of
Iwo, Ref: 1022.

12V POLARISED RELAY, two changeover contacts, Ref: 1032.
PAXOLIN PANEL, 12" x 12" /16" thick, Ref: 1033.

MINI POTTED TRANSFORMER, only 1.5VA 15V-0V-15V or30V,
Ref: 964.

ELECTROLYTIC CAP, 32F at 350V and S0F section at 25V, in
aluminium can for upright mounting, pack of two, Ref: 995.
PRE-SET POTS, one megohm, pack of five, Ref: 998.

WHITE PROJECT BOX with rocker switch in top left-hand side,
size 78mm x 115mm x 35mm, unprinted, Ref: 1006.

6V SOLENOID, good strong pull but quite small, pack oftwo. Ref:
1012.

FIGURE-8 MAINS FLEX, also makes good speaker lead, 15m,
Ref: 1014.

HIGH CURRENT RELAY, 24V A.C. or 12V D.C., three
changeover contacts, Ref: 1016.

LOUDSPEAKER, 8 Ohm 5W, 3.7" round, Ref: 962.

NEON PILOT LIGHTS, oblong for front panel mounting, with
intemal resistor for normal mains operation, pack of four,
Ref: 970.

3.5MM JACK PLUGS, pack of 10, Ref:975.

WANDER PLUGS, pack of 10, Ref: 986.

PSU, malns operated, two outputs, one 9.5V at 550mA and the
other 15V at 150m A, Ref: 988.

ANOTHER PSU, mains operated, output 15V A.C. at 320mA,
Ref: 989.

PHOTOCELLS, silicon chip type, pack of four, Ref: 939.
LOUDSPEAKER, 5" 4 Ohm 5W rating, Ref-946.

230V ROD ELEMENTS, 500W terminal-ended, 10" long, pack of
two, Ref: 943,

LOUDSPEAKER, 7" x 5" 4 Ohm 5W, Ref: 949.
LOUDSPEAKER, 4° circular 6 Ohm 3W, pack of 2, Ref:951.
FERRITE POT CORES, 30mm x 15mm x 25mm, matching pair,
Ref: 901.

PAXOLIN PANEL, 812" x 3'2° with electrolytics 250pF
and100pF, Ref: 905.

CAR SOCKET PLUG with P.C.B. compartment, Ref: 917.
FOUR-CORE FLEX sultable for telephone extenslons, 10m,
Ref: 918.

VERO OFF-CUTS, approximately 30 square inches of use-ful
sizes, Ref: 927.

PROJECT CASE, 95mm x 66mm x 23mm with removabte lid,
held by four screws, pack of two, Ref: 876.

SOLENOIDS, 12V to 24V, will push or pull, pack of two, Ref: 877.
2M MAINS LEAD, 3-core with instrument plug moulded on,

Ref: 879.
TELESCOPIC AERIAL, chrome plated, extendable, pack of two,
Ref: 884.

MICROPHONE, dynamic with normal body for hand hold-ing.
Ref. 885.
CROCODILE CLIPS, superior quality flex, can be attached with-
out soldering, five each red and black, Ref:886.

BATTERY CONNECTOR FOR TP3, superior quality, pack of
four, Ret: 887.

LIGHTWEIGHT STEREO HEADPHONES, Ref: 898.
PRESETS, 470 Ohm and 220 kilohm, mounted on single panel,
pack of 10, Ref:849.
THERMOSTAT for ovens with 14" spindle fo take contro! knob.
Ret: 857.

12V-)V-12V 10W MAINS TRANSFORMER, RET: 811.
18V-OV-18V 10W MAINS TRANSFORMER Ref: 813.

AIR SPACED TRIMMER CAPS, 2pF to 20pF, pack of two,
Ref: 818.

AMPLIFIER, 9V or 12V operated Mullard 1153, Ref: 823.

2 CIRCUIT MICROSWITCHES, licon, pack of 4, Ref: 825.
LARGE SIZE MICROSWITCHES (20mm x 6mm x 10mm)
changeover contacts, pack of two, ref: 826.

MAINS VOLTAGE PUSHSWITCH with white dolly, through panel
mounting by hexagonal nut, Ref: 829.

POINTER KNOB for spindle which is just under 1/47, like most
thermostats, pack of four, ref: 833.

MAINTENANCE FREE BATTERIES
The YUASA batteries are sealed lead-acld
types and they can be used in any position and
are virtually maintenance free. We have two pop-
ular ones in stock at bargain prices, the 12V
15AH will cost you only £10 if you collect or
£12.50 Including carriage if we have to send,
Order Ref: 12.5P2. This battery would also stand
in as a car battery In an emergency.

The other one we have is much smaller, it is a
12V 2.3AH, regualr price £14, yours for €5, Order
Ref: 5P258. These batteries are in tip top condi-
tion, virtually unused and fully guaranteed.

DRY BATTERIES All high wattage, heavy duty
type. Four popular types in stock:-

112V HP7, sometimes known as the penlight bat-
tery, four for 60p, Order Ref: GT10.

112V HP2, sometimes known as the big torch bat-
tery, two for 60p, Order ref: GT11.

112V HP11, also a popular torch battery, two for
50p, Order Ref: GT12.

9V, ever popular PP3, 2 for £1, Order Ref: GT13.
35mm PANORAMIC CAMERA. Has super wide
lens, ideal for holiday viewing, is focus free and
has an extra bright and clear view finder. Brand
new and guaranteed, individually boxed, £6.50,
Order Ref: 6.5P2.

OV-20V D.C. PANEL METER. This is a nice size,
65mm sq. It is ideal if you are making a voltage
variable Instrument or battery charger. price £3,
Order Ref: 3P188.

FLASHING BEACON. {deal for putting on a van,
a tractor or any vehicle that should always be
seen. Uses a XENON tube and has an amber
coloured dome. Seperate fixing base is included
S0 unit can be put away if desirable. Price £7.50.
Order Ref: 7.5P13.

BIG BUYER
Please note if you order 10 of an item you
may deduct 10%. If you order 25, then
deduct 25% but add VAT. If you need 100
or more, you can usually deduct 40% but
please ring to confirm.

12V 2A TRANSFORMER , £2, Order Ref: 2P337.
12V-0OV-12V TRANSFORMER, 35VA, £2.50,
Order Ref: 2.5P13.

HIGH RESOLUTION MONITOR. 9" by Phillips, in
metal frame for easy mounting. Brand new,
offered at less than the price of the tube alone,
£15,0rder Ref: 15P1.

15W 8" OHM SPEAKER AND 3" TWEETER
Amstrad, made for thelr high quality music centre,
£4 per pair, Order Ref: 4P57.

INSULATION TESTER WITH MULTIMETER.
Internally generates voltages which enables you
to read insulation directly in Megohms. The multi-
meter has four ranges: A.C/D.C. volts; 3 ranges
mifliamps; 3 ranges resistance and 5 amp range.
Ex-British Telecom, tested and guaranteed OK,
yours for only £7.50 with leads, carrying case £2
extra, Order Ref: 7.5P4.

We have some of the above testers not working
on all ranges, should be repairable, we supply
diagram £3, Order Ref: 3P176.

LCD 31/2 DIGIT PANEL METER. This is a multi-
range volt meter/ammeter using the A-D convert-
er chip 7106 to provide five ranges each of volts
and amps. Supplied with full data sheet. Special
snip price of £11.50 Order Ref: 11.5P2.

MINI BLOW HEATER. 1KW, IDEAL FOR
UNDER DESK OR AIRING CUPBOARD, ETC.
Needs only a simple mounting frame, £5, Order
Ref: 5P23.

MEDICINE CUPBOARD ALARM. Or it could be
used to warn when any cupboard door is opened.
the light shining on the unit makes the bell ring.
Completely buift and neatly cased, requires only
a battery, £3. Order Ref: 3P155.

DON'T LET IT OVERFLOW! Be it bath, sink,
celar, sump or any other thing that could flood.
This device will tell you when the water has risen
to the pre-set level. Adjustable over quite a useful
range. Neatly cased for wall mounting, ready to
work when battery fitted, £3. Order Ref. 3P156.

£1.50 BARGAIN PACKS

NiCad BATTERY 3.6V with P.C.B. mounting prongs, Order
Ref: 1.5P2.

6-DIGIT COUNTER 12V, Order Ref. 1.5P3.

PAIR OF ULTRASONIC MODULES, one sender, one
receiver, Order Ref: 1.5P4.

100-CORE CABLE, any length, Order Ref: 1.5P6 per metre.
KEY SWITCH, two-position, complete with two Yale type
keys, Order Ref:1.5P12,

CASSETTE MOTOR, 9V brushless, Order Ref: 1.5P14.

80 gHM COAX TV CABLE, extra thin, 10m, Order Ref:
1.5P14.

WATERPROOF SPEAKER, 312" round, 8 Ohm 11W, Order
Ref: 1.5P27.

6V 1A ENCASED POWER SUPPPLY with input and output
leads, Order Ref: 1.5P22.

FLUORESCENT CHOKE for 60W tube, Order REf: 1.5P23.
3" TWEETER 8 Ohms 15W, Order Ref. 1.5P28.

13A SWITCH SOCKET, white, Order Ref: 1.5P29,

RELAY, flash-proof, 12V coil, SPCO, Order ret: 1.5P31.
ENCASED PSU, twin outputs, 15V 850mA and 9V 550mA,
both A.C. output, Order Ref: 1.5P32.

12V MOTOR, mini but quite powerful, 32mm diameter,
25mm long, Order Ret: 1.5P33.

£2 BARGAIN PACKS

Zgw TWEETER 4" x 4" 8 Ohm by Goodmans, Order Ref:
2P403.

MOVING COIL CHARGER METER, 0-3A, Order Ref:
2P366.

LIGHT-OPERATED SWITCH, kit of parts, Order Ref:
2P369.

W-SHAPED 30W FLUORESCENT TUBE by Philips. Ideal
name plate illuminator, Order Ref: 2P372.

DIMMER SWITCH, standard size plate, colours - red, yellow,
green, blue. Order Ref: 2P380.

TOROIDAL TRANSFORMER 7V 5A. Order Ref: 2P390.
TELEPHONE EXTENSION LEAD, flat plug one end, socket
the other, 12m, Order Ref: 2P338.

INTERNAL TELEPHONE EXTENSION, 4-core cable, 25m,
Order Ref: 2P339.

FIGURE-8 FLEX, mains voltage, 50m, Order Ref; 2P345.
INFRA-RED RECEIVER, has fitted TV receiver, Order
Ref:2P304.

LCD CLOCK MODULE with details on other uses, Order
Ref: 2P307.

AM/FM RADIO RECEIVER with speaker but not cased,
Order Ret: 2P308

12V 200mA PSU on 13A base, Order Ref: 2P313.

2A MAINS FILTER AND PEAK SUPPRESSOR, Order Ref:
2P315.

45A DP 250V SWITCH on 6" x 3" goid plate, Order Ref: 2P316.
D.C. VOLT REDUCER, 12V-6V, fits into car lighter socket,
Order Ref: 2P318.

SOLAR CELL 3V, five of these in series would make you a
12V battery charger, £1 each, Order Ref: 2P374.
PERMANENT MAGNET SOLENOID, opposite action, core
is released when voltage Is applied, Order REf: 2P327.
HEATER PAD, not waterproof, Order Ref: 2P329.

DISK DRIVE, complete less stepper motor, has all the elec-
tronics to control stepper motor, Order ref:; 2P280.

15V 3320mA A,C, POWER SUPPLY, in case with 13A base,
igeal for bell or chime controller, Order Ref: 2P281.
POWERFUL MAINS MOTOR with 4" spindle. Order Ref: 2P262.
20M 80 OHM TV COAX, Order Ref: 2P270.

LOCTITE METAL ADHESIVE, tube and some accessories,
Order Ref: 2P215.

6-DIGIT COUNTER, mains operated, Order Ref: 2P235.
2-GANG 0.0 005 TUNING CAPACITOR, standard size,
made by Jacksons, Order Ref: 2P240.

13A ADAPTORS, takes two 13A plugs, pack of 5 - £2, Order
Ref: 2P187.

3-CORE 5A PVC FLEX, 15m, Order Ref: 2P189.

MAINS TRANSFORMER, 15V 1A, Order Ref: 2P 198.
FLIP-OVER CLOCK, mains operated, only requires a simple
case, Order ref: 2P205.

THERMOSTAT with calibrated knob, oven temperatures,
Order Ref: 2P158.

7-SEGMENT NEON DISPLAYS, pack of 8, Order Ref: 2P126.
MODERN TELEPHONE HANDSET, ideal office extension,
Order Ref: 2P94

500 STAPLES, hardened pin, suit burglar alarm or telephone
wire, Order Ret: 2P99.

PAD SWITCH for under carpets, Order Ref: 2P119.

612" FAN AND MAINS MOTOR, Order Ref: 2P64.

24V STEREO POWER SUPPLY, Mullard, Order Ref: 2P80.
UP TO 90 MIN 25A SWITCH, clockwork, Order Ref: 2P90.
POWERFUL MAINS MOTOR, 172" stack, double spindie,
Order Ref: 2P55.

POWER SUPPLY FOR MODELS, 6V to 12V variable and
reversible, Order Ref: 2P3.

MAINS TO 115V AUTO TRANSFORMER 100W, ex-GPO,
Order Ref: 2P6.

MAINS TIME AND SET SWITCH 25A, up to nine hours
delay, Order Ref: 2P9.

MOTORISED SIX MICROSWITCHES but motor 50V A.C.
Order Ref: 2P19.

TWIN EXTENSION LEAD, ideal lead lamp, Black & Decker
tools, etc, 20m. Order ref: 2P20.

MAINS COUNTER, resettable, 3 digit, Order Ref: 2P26.

Prices include VAT and carriage cost it order over £25
otherwise add £3. Send cash, uncrossed postal orders,
cheque or quote credit card number.

J & N FACTORS
Pilgrim Works (Dept. ETI)
Stairbridge Lane, Bolney,

Sussex RH17 5PA
Telephone: 01444 881965
(Also fax but phone first)
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PROFESSIONAL CIRCUIT AND PCB DESIGN AIDS FOR WINDOWS |

VN

CADFAK for Windows

EE

CADPAK Is especlally suited to educational,
hobby and small scale schematic and PCB
design. CADPAK Includes both schematic
drawing and 32-bit PCB drafting tools but as
an entry level product, there is no netlist link
between them.

[=] PROFAK for Windows |4 S

| 1515 RLUSTRATOR
e Edt Yiew Jools Sheet Configure fielp

<

L

The schematic drawing module of CADPAK,
ISIS llustrator, enables you to create circult
diagrams like the ones in the magazines.

8 Runs under Windows 3.1 making full use

of Windows features such as on-line help.
B Full control of appearance including line

widths, fill styles, fonts, colours.

Automatic wire routing & dot placement.

Fully automatic annotator.

Complete with device and
comprehenslve package libraries for
both through hole and SMT parts.

Advanced route editing allows deletion
or modification of any section of frack.

Gerber, Excelion and DXF outputs as well

as output via Windows drivers. Also
Includes Gerber viewer.

Exports diagrams to other applications
via the clipboard.

CADPAK Is also avallable for DOS.

CADPAK FOR WINDOWS ........ £ 149
CADPAK FOR DOS ................ £ 79

Call or fax us today for a

demo pack. Please state

whether you would like a
DOS or Windows pack.

Prices exclude postage (£5 for UK) and VAT. ISIS
ILLUSTRATOR and ARES for Windows are also avallable
separately. All manufacturers trademarks acknowledged.

PROPAK has all of the features in CADPAK plus
netllst based Integration, automatic power
plane generation and a powerful auto-router.
PROPAK includes enough schematic capture
and PCB design functionality for all but the
most demanding applications.

L _ARES for Wedows
fie Quipit Drpiay £ Jools System Help

PROPAK's schematic drawing editor ISIS
ILLUSTRATOR+ includes even more features than
ISIS ILLUSTRATOR. PROPAK's 32-bit PCB design
tool, ARES for Windows, Is our most powerful
and easy to use yet.

B Multi-sheet and hierarchical designs.

m Netlist link between modules guarentees
consistency between schematic and PCB.

B Netlists are also compatible with SPICE-AGE
and most other electronics CAD packages.

B Generates a full blll of materials.

m ASCIl data import facility.

B Flectrical rules and connectivity checkers.
]

Ratsnest display with autormatic update
during placement and routing.

B Multi-strategy autorouter gives high
completion raftes.

B Power plane generator creates ground
planes with ease.

B PROPAK Is also available for DOS.
PROPAK FOR WINDOWS ........... £ 495
PROPAK FORDOS ............... ....£395

apbcencer

E I e ¢ct r o n i c s
53-55 Main St. Grassington, N. Yorks. BD23 5AA
Tel: 01756 753440 Fax: 01756 752857
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he title ‘Process Timer/Controller’ is perhaps a
bit of an understatement, since you will discover
later that the potential applications for this project
are limited only by your own imagination and PIC
programming capabilities. In this initial application

it functions as a countdown darkroom timer with its own
dedicated power supply, which also provides a single channel
input, and a single channel output interface. The input channel
will accept an ORP 12 or equivalent Light Dependent Resistor
(LDR) to detect the light, and the output channel provides a
SPCO mains relay for connection to the exposure lamp itself.
To complement this project a range of PCBs will be available
for software development and further expansion of the main
controller. This process timer provides a very good example of
how to multiplex numerous devices onto the 12 I/Q port lines
available on the low-end PIC16C54 Microcontroller, and
demonstrates just how powerful this device can be made to
appear simply by adding a few extra components and some
good controliing software.

For example, the Process Timer has its own on-board
regulator, four 7-segment LED displays, eight on-board
pushbutton controls., a piezo transducer (not a buzzer) which
allows an infinite range of audible tone outputs, an expansion
interface bus with seven independent buffered TTL inputs, and
seven independent latched and buffered TTL level outputs, all
of which can be tri-stated and accessed via direct connection
to a separate computer’s data bus.

Output channet 1 of the expansion interface bus has its
own on-board LED status indicator. And all of this is connected
to a PIC16C54, and built on a PCB which will fit into a pocket-
sized enclosure, no bigger than your average digital multimeter.

Given all these features, this provides for an extremely
versatile unit. It follows then, that the board does not have to
be dedicated to one task. By ‘plugging’ in a different program
and adding an external interface board, it can become the
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basis for a whole range of other applications in domestic,
commercial and industrial environments.

Main timer/controller

If all of the inputs and outputs that are built into this project
were to be controlled individually, you would need a processor
with at least 52 1/O lines available. Although this is possible, it
is by no means practical, for two main reasons.

The first is that the processor would be very expensive, and
the second is that if static driving of the LED displays was
used, that is, each one permanently lit - such is the case when
using ICs similar to the MM5450/51, the current consumption
would increase enormously. To overcome these, we use what
is known as multiplexing. This is where numerous devices are
connected to the same port, but only one at a time is
accessed, scanned or updated.

Once all of the devices have been attended to, the whole
process starts again, and must keep repeating indefinitely.
Because this happens at a very high speed, it gives the
appearance that many things are happening at a the same
time - almost simultaneously. The displays, for instance, will all

of multiplexing techniques, and incorporates a good example
of interfacing and expanding the available port lines available
on the PIC16C54. In order to obtain sufficient strobe lines for
all of the devices, three output bits - RAO to RA2 of IC1 are
decoded by IC2 into one-of-eight active low (negative going)
signals. IC2 is actually a 4-to-10 line decoder, but address line
‘D’ is forced to logic ‘0" by tying it to ground since it is not
required. Just as a matter of caution, if this line is left floating
then all manner of unpredictably weird and wonderful things
might happen with the scan lines when running software on
the board. | know, I've done itl.

It might be worth mentioning here that IC2 as listed (7445)
has open collector outputs. This is ideal for the purpose of
display strobing because it can easily handle the current
consumption of the displays, particularly when all seven
segments on all four of the displays are lit at the same time -
“88:88". Unfortunately, however, there are a couple of minor
drawbacks with the 7445 device.

One is that it requires pull-up resistors on its outputs to
function as TTL level strobe lines. The other is that -
presumably because of a decreasing ‘supply & demand’ - it is

now being stocked

by fewer suppliers,
TABLE OF SIGNALS PROVIDED BY IC2 AND THEIR USAGE ponds
ADDRESS CODE STROBE LINE OUTPUT SIGNAL STATES SIGNAL USED FOR you can get hold of
it, use it, because it is
the best device for
the job, although you
0101010 HIH!HIHIH|H|H|H|H | Display 1 plus 2 buttons may find the price is
; ' : a little expensive. All
110 0]0]|1 L|/H H|H|H H|H | H|H |Display 2 plus 2 buttons is not lost, however,
= p if you can’t get it,
J0]0f1]0 H|L|H|H|{H H H | H|H |Display 3 plus 2 buttons there is an alternative
2 device - the 7442 or
0]0]1 1 H|{H|L|H|H|H|H|H|H | Display 4 plus 2 buttons 741842 - which
. provides standard
O(1]0:0 H|H|H|L |H|H|H|H|H | Input buffer strobe line TTL outputs and is a
doi1fof1 H|H|H|H|L|H|H|H|H |Outputiachswobeline | | Prio-eh
compatible direct
{0|1|1]0 HIHIHIHI{HIL |H|H|H |Piezo transducer driver replacement for the
E 7445. By applying a
0111171 HIH|{H!H|H|H|L |H|H | Used as 'all off' output positive logic code
between 00h and
0,010 HI{H|H|H|H|H|H|L |H |Notavailable* - 'D'=0 07h to address lines
A, B and C of IC2,
01011 H|H|H|H H H|H|H|L | Notavailable* - D'=0 the corresponding
) output line will go
* Codes 8 and 9 are not available because address 'D' is tied to ground (low) low. Output 7 is left
unconnected, since

appear to be continuously lit, whereas in reality, at any given
time only one of them contains any information at all, and even
then, for the majority of the time the display is actually blank,
but the persistence of vision of the human eye means that we
don’t see all the blank periods in between. Multiplexing the
displays is probably the largest single contribution to reducing
the current consumption of the board.

The circuit

As with nearly all microcontroller designs, the circuit diagram is
fairly simple, so there isn't an awful lot to explain about it,
because all of the donkey work is done by the program stored
inside the PIC. However, the circuit does demonstrate the use

code 07h is used by
the software as an ‘all off’ code, where outputs O to 6 can all
be turned off. Outputs 0 to 4 are connected to display digits 1
to 4 respectively. These four outputs have been used
purposely for the displays because it makes software writing
much easier, and also allows small routines to be more
powerful, since a program loop can be implemented to scan
each display in sequence, rather than having a routine for
each digit.

Displays and pushbuttons

The data for any particular display digit is placed on RB1 to
RB7. The relevant common cathode (CC) strobe fine is then
pulled lew to light up the display for a predetermined length of
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time - known as the light-up period. The strobe line is then
turned off again (high) and the next digit is processed in the
same way. Connetted to each of the four display strobe lines
are two pushbuttons (by the way, the buttons are given names
simply to correspond to the software listing used for this
project). At some stage during the light- up period (whilst the
strobe line is low), these buttons are scanned in pairs using
RBO and RA3, and a file register (RAM) byte is built up two bits
at a time with the status of the buttons until all eight of them
have been read, in other words all displays have been
refreshed. This byte then represents the status - pressed or
released - of all eight buttons. Being able to scan for any
combination of pushbuttons in this way enables the program to
detect various sequences and adjust certain parameters
accordingly.

As an example, if certain buttons were held down on
power-up, the program could be made to sense this and carry
out timing in hours and minutes, rather than minutes and
seconds as used here.

The diodes D1 to D8 prevent any back-feed that could
occur between the pushbuttons, which would cause ‘bleeding’
of display data from one digit to ancther; and erroneous button
status information if more than one pushbutton on any
opposing axis is held down simultaneously. This probably
sounds as clear as mud, so I'll explain:

Let's assume that the diodes were not fitted and that the
pushbuttons were connected directly between the strobe lines
and the button sensing input lines RBO and RA3. We wiill also
assume that display digit 1 is being refreshed (updated). Strobe
line O will be low (digit 1 light-up period).

If both the reset and enter buttons are now held down at
the same time, this low strobe line will be transferred via the
buttons along the RA3 line to digit 4, which will now produce
the same reading as digit 1 because it too will be enabled by
the same strobe line.

This will also happen in reverse when digit 4 is being
refreshed, where digit 1 produces the same reading. What
makes matters worse is that because the displays are
refreshed so rapidly, this ‘illegal’ code will appear to be
superimposed on top of the valid information for that digit. |
hope you're following all this, because it now gets even worse!
Furthermore, if (say) the set1s button is added to the two
already being pressed, not only will the displays remain
corrupted, but false readings will now be generated when
building up the status byte for the ‘button pressed’
information, because although the software will register the
reset, enter and set1s buttons correctly as being pressed,
when digit 4 is strobed it will also register the set1Ks button
as being pressed when it isn't.

This is because the low strobe line for digit 4 will be
transferred via the enter button, along the RA3 line, through
the reset and set1s buttons back onto the RBO line, and
when the software samples the RBO line, it will get a low
signal and therefore register the set1Ks button as being
pressed, simply because this is the only one which should be
connected across the digit 4 strobe line and RBO. Phew!.
Confusing, or what!.

Piezo transducer

Output strobe line 6 from IC2 is used to drive a piezo
transducer - PZ1. You cannot connect these devices alone
between a supply and open collector output, because they
don't do anything that way, so resistor R12 is fitted across it
so as to produce a DC voltage with enough current for it to

make a sound. Note that this is not one of the buzzer types
with a built-in oscillator, it is the transducer alone.

These are available in ‘cased’ and ‘uncased’ versions. |t
doesn't matter which is used, although the cased ones are
perhaps easier to use, since they require little effort for
installation.

The prototype project was fitted with the uncased
version, which was super-glued to the inside of the finished
enclosure, which in turn acted as the resonant surface for
the sound output. The nice thing about using a piezo
transducer instead of a buzzer is that you can connect them
directly to TTL outputs, and generate a whole variety of
bleeps, clicks and tonal sounds - quite sufficient for the
purposes of this project - without having to resort to
expensive sounders.

The only pitfall is that you can’t make a noise with it
simply by turning it on, you will have to generate every single
sound yourself through software, but at least it's only a
matter of turning it on and off at a reasonable speed. The
programmed PIC16C54 available for this project uses
various pitched sounds to indicate certain actions during the
use of the timer. For instance, the ‘time up’ sound is an
ascending ramp tone.

The expansion bus

To make this project more powerful and versatile it is fitted with
a 14-bit I/O expansion bus. This facilitates the connection of
external devices to the Process Timer, and provides a means
for this application to interface to the dedicated power supply
which accompanies this project.

The power supply incorporates a single channel I/O
interface and makes specific use of I/P 1 and O/P 1 of the
expansion bus. Because this application for the Process Timer
is a darkroom timer, O/P 1 is used to drive a SPCQ relay to
which the exposure lamp can be connected, and I/P 1 is used
to detect when the lamp is actually on. This will be explained in
depth at a later date.

Expansion bus input port

Port lines RB1 to RB7 of the PIC are also connected to the
outputs of IC4. This is an 8-bit buffer with tri-state outputs.
Information present on its inputs - pins 2 to 9 - is allowed
through to the outputs when pins 1 and 19 are low. Only seven
of the eight buffers are used by the controller board, and the
inputs to these are pulled up to +5V via resistor network RN2.

This allows them to be driven by open collector outputs
from remote devices, which means that with no inputs present
on IC4, all seven bits will read as 1s.

The unused eighth input is tied to OV to prevent instability of
IC4. Resistor R15 ensures that the enable lines to IC4 are
pulled up to +5V when the strobe signal is removed. The main
function of port lines RB1 to RB7 is as an output port to
supply digit data for the displays. However, to read the
information present at the inputs to IC4, port B must be
programmed for input, in fact, this is the only occasion when
RB1 to RB7 need to be inputs.

Next, strobe line 4 must be pulled low (i.e. cods 04h on
port A), followed by a read operation from port B 10 obtain the
value. The strobe line must then be taken high again, and port
B re-programmed for output. Remember that all eight bits of
port B will be read, but since only bits 1 to 7 are connected to
the expansion port, bit 0 will be un-defined, except for the fact
that it will read the internal value held in its own output latch.
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Expansion bus output port

Port lines RB1 to RB7 are also connected to the inputs of IC3.
This is an octal (8-bit) edge triggered flip-flop with tri-state
outputs. Information data for this is placed on port B of IC1
and is ‘clocked’ into the latches by pulling strobe line 5 low
then high again. The code on the inputs is ‘latched’ onto the
outputs of IC3 on the rising edge of the strobe signal, and will
remain there irrespective of any activity on port B, until another
strobe signal is applied. Resistor R16 ensures the ‘clk’ control
input to IC3 is pulled high, and not just left floating, when the
strobe line is released.

Remember that IC2 has open collector outputs, and without
R16 strange things will happen on the outputs of IC3, and
therefore on the expansion bus too.

As can be seen from the circuit diagram, RB1 is connected
to two inputs of IC3. This is to allow LED 2 to act as a status
indicator for O/P1 without loading the output which is used for
the expansion bus itself. In this particular application as a
darkroom timer, this LED provides an indication of the lamp
driver output bit.

Computer compatibility

Associated with the output latch is the ‘output enable’ jumper
link JP1. If this is set to the internal (INT) position, then pin 1
(OF) of IC3 is held. permanently low and it's outputs will always
be at a TTL level ‘0’ or *1'. With JP1 set to the external (EXT)
position, then pin 1 of IC3 is pulled up to supply via part of the
resistor network RN2, and also linked to the expansion bus
connector via JP1. The outputs of IC3 will now be in tri-state
mode or ‘floating’. This allows the outputs to be connected
directly to the data bus of a computer without presenting any
load to the data lines.

The computer can then, via suitable decoding, read the
value of the outputs of IC3 by strobing the OE line and
sampling its own data bus.

Note that the link MUST be fitted in one or other position; if
it is left out then pin 1 of IC3 will be left floating, which results
in very erratic operation of it's outputs.

Having JP1 fitted in the EXT position therefore allows
control of the board from a remote computer. If, for instance,
the PIC controller board was programmed to perform various
specific tasks, these could be invoked from the computer by
supplying particular codes to the expansion bus input port,
and the PIC could be programmed to report its status back to
the computer via the expansion bus output port.

This form of external control does not in any way change
the method used to latch information into IC3 by the PIC
controller, but it does remove the ability to see the outputs of
IC3 switching on and off if, say, the software development
board is connected (to be described at a later date).

Power supply

The Process Timer has been designed for use either as a
stand-alone unit, or for connection to the power supply
outlined previously.

To this end it has its own on-board regulator, so it can be
powered from a suitably smoothed DC source capable of
providing about 200mA continuously at 7 - 15V. Above this
voltage it is wise to fit a heatsink to IC5 otherwise it's going to
get a little too hot.

LED1 indicates there is-power to the board, and LEDs 3
and 4 act as a ‘colon* it between the left and right hand pairs
of display digits. With all three connected in series the voltage
drop across them is sufficient to enable them to be wired

directly across +5V and 0V, but the inclusion of R13 allows
compensation for various types of LEDs, and the overall
brightness to be reduced if necessary. This is useful for
dimming the ‘colon’ so that it doesn’t cause a distraction from
the data present in the LED displays, or at worst obliterate it.

Construction

The Process Timer is built onto a conventional double-sided
(non PTH) PCB. These require a little more attention than
single-sided ones, but basically it's a case of where there's a
pad on the top (component) side of the board, solder to it. IC
sockets can only be used for the PIC16C54 and the displays (if
required), because the remaining ICs all require various pins to
be soldered on both sides of the board.

There is a particular order in which to solder the
components in place, so that you don’t end up with any
inaccessible joints on the topside soldering points. You are
wise to adhere to the following order and, as you go, solder to
both sides of the board where the components require you to
do so. Start with the seven pin-through points marked * ‘.

These just require a short length of wire inserting and
soldering top and bottomn.

Next, solder in ICs 2, 3, 4 & 5, followed by the crystal,
diodes and resistors - including the SIL networks - in that
order. Ensure the SIL networks are soldered in the right
orientation; pin 1 of these is identified by a dot at one end,
which should line up with the corresponding dot on the topside
of the PCB (right facing). Bolt down the tab of IC5 to the
ground plane.

There is a hole available in the copper ground plane to the
left of where the crystal lies to accept a short length of wire for
soldering to the top edge of the crystal case for screening
purposes, and to secure the crystal in place.

The ‘colon’ LEDs 3 & 4 should be soldered next. These
should be set at a height corresponding to that of the 7-
segment displays, which will differ depending on whether
sockets are used for them or not. The remainder of the
components - displays, socket for IC1, capacitors, switches,
JP1, LEDs 1 & 2 and the 4-way terminal block (if used) can
now be added at will.

The electrolytic capacitors may have to be the lower profile
sub-miniature versions to prevent them protruding above the
pushbuttons. This won't become a problem until you try to fit
the board into an enclosure.

Don’t miss this bit...

If the Process Timer is to be used as a stand-alone board
without the aforementioned power supply (like now, so that
you can test it), then it's not going to work 100% correctly,
because when the start button is pressed the timer won't start
counting down until it detects the presence of a low signal on
I/P 1 of the expansion bus. In other words, it's going to
assume that the lamp hasn’t come on, and won't start timing
until it does.

This is NOT a fault, it is a feature of the program to ensure
that accurate timing is achieved by only timing the period that
the lamp is actually alight.

This will not be a problem if the associated power supply is
used - even if the feature is not required - because it can be
disabled very easily. Full details will be given next month in the
power supply article.

To overcome this minor obstacle for now, simply apply a
small ‘blob’ of solder between pins 9 & 10 of IC4 on the
underside of the board, so as to bridge them together.
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This will tie I/P 1 of the expansion bus to OV and allow the
timer to function normally.

Don't forget though, to remove the solder bridge when the
power supply is connected (you will be reminded of this in the
relevant article). When construction is complete, make a very
close inspection of the board for solder bridges (particularly
between the soldered IC pads on the topside of the board),
missed or dry joints etc.

Plug in the programmed PIC16C54, solder the piezo
transducer between the +5V OUT and PZ1 points, and fit a
jumper link to the INT position of JP1, DON'T just leave the
link off the board. Solder a couple of lengths of wire to the +V
IN and OV points and apply a smoothed DC voltage between
7 - 15V.

How to use the timer

As mentioned, the task of the program is to operate as a
darkroom timer, so the following information will be specific to
that task. The operation of the darkroom timer can be split into
two basic ‘Modes’, which are; ‘Command’ mode and ‘Run’
mode. When the board is first powered up, a couple of bleeps
will be heard and 00:00 will appear in the display. This is now
in ‘Command’ mode.

Each display digit can be incremented individually with its
associated pushbutton, up to a maximum 99:59 (1 hour 40
minutes - all but 1 second). Whilst in Command mode, the
focus button can be pressed to turn on the lamp, which allows
you to work on the focus and composition of the image in the
exposure unit. Pressing the focus button once more will turn
off the lamp. Further button depressions will toggle the lamp
on and off etc..

The focus button is not operative in Run mode because the
lamp is then under control of the program, which, incidentally
makes no restrictions on the state of the lamp before the
timing sequence can begin, so the lamp can be turned on with
the focus button and then the start button pressed to begin
timing. Once the required time period has been set up in the
displays you have one of two options:

1 Press the enter button. This will store the displayed
value in memory to allow it to be recalled and used again at a
later stage.

2 Press the start/stop button. This will enter the Run mode,
turn on the lamp output and begin the timing sequence
without storing the displayed value.

For obvious reasons the program will not allow timing to
begin with 00:00 in the display. Pressing the reset button whilst
in Command mode will recall the stored value set up using the
enter button - assuming a value has been previously entered of
course.

If not, then pressing the reset button will reset the display to
00:00. Whenever the start/stop button is pressed from
Command mode the timer will always use the time shcwn in
the display, imrespective of any value stored with the enter
button. From this it will be apparent that a time period can be
set up and stored in memory, yet still make temporary use of a
different time period.

During the timing period the start/stop button can be
pressed to halt the timing sequence.

This will exit the Run mode and put the timer back into
Command mode. At this point the start/stop button can be
pressed once more to continue timing with the remaining value
in the display, or, the display can be adjusted and the timer
started again from that value, or, the reset button can be
pressed to recall the value previously set up with the enter

button (or 00:00 if no value is stored), and the timer started
from there. At the end of the timing period, the lamp output is
turned off, all four of the displays will flash rapidly and the
program produces an audible ramped tone output on the
transducer until the reset button is pressed to return the timer
to the Command mode.

Software

A fully documented source code listing for this project is
available on disk from the author, but because this listing is so
large, space does not permit the entire software listing to be
reproduced here.

However, it is helpful to have some of the basic routines
used in the program explained briefly, so here goes. By the
way, any constants and variables used in the following listings
are assumed to have been pre-defined earlier in the program,
all of which are given & full explanation in the complete source
code listing.

Command mode

The following listing is the initial ‘program entry point’ as used
on the Process Timer. This sets up the port lines, DDRs, RTCC
prescaler, and defauit display reading etc.

PIC16C54 PROCESS TIMER/CONTROLLER V1.00

; FOR USE ON THE DTE PROCESS TIMER/CONTROLLER
BOARD.

; (c) 1996 TIM PARKER / DTE MICRO SYSTEMS.

; BEGINNING OF THE MAIN PROGRAM (PROGRAM ENTRY

POINT)

START

CLRF PORTB ; PRESET THE PORT LINES
MOVLW OFF ; BEFORE SETTING THE DDRs
MOVWF PORTA ; PUT 'OFF’ CODE ON PORT
A

MOVLW B’00001000° ; SET RA3 FOR I/P

TRIS PORTA ; DO IT

MOVLW B‘00000001° ; SET RBO FOR 1/P

TRIS PORTB ; DO IT

MOVLW 06

OPTION ; PRESCALER = 1:128
(40mS)

CLRF DIG4BK ; CLEAR 1000s DIGIT
BACKUP

CLRF DIG3BK ; CLEAR 100s DIGIT BACKUP
CLRF DIG2BK ; CLEAR 10s DIGIT BACKUP
CLRF DIGI1BK ; CLEAR 1ls DIGIT BACKUP
CLRF FLAG ; CLEAR PROGRAM STATUS
BYTE

CLRF OPBUFF ; CLEAR OUTPUT BUFFER
BYTE

; RESTCORE DIGIT DATA FROM BACKUP STORAGE

DEFAULT

MOVF [DIGI1BK,W ; GET 1s DIGIT BACKUP
MOVWF CIGIT1 ; PUT IT IN DISPLAY
BUFFER

MOVF DIG2BK,W ; GET 10s DIGIT BACKUP
MOVWF DIGIT2 ; PUT IT IN DISPLAY
BUFFER

MOVF DIG3BK,W ; GET 100s DIGIT BACKUP
MOVWF DIGIT3 ; PUT IT IN DISPLAY
BUFFER

MOVF DIG4BK,W ; GET 1000s DIGIT BACKUP
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MOVWF DIGIT4
BUFFER
COMMAND

CALL BLEEP
CALL DISPLAY
CALL BLEEP
LOOP

INCF BUTTON,W
BTFSS STATUS, ZERO
CALL BLEEP
MOVF BUTTON,W

PUT IT IN DISPLAY

MAKE A NOISE
SCAN PUSHBUTTONS
MAKE ANOTHER NOISE

ALL BUTTONS RELEASED ?
YES - DON’T BLEEP
MAKE A NOISE

UPDATE “LASKEY” WITH
CURRENT INFORMATION

MOVWF LASKEY
LOOP2
CALL

DISPLAY
MOVF BUTTON,W
XORWF LASKEY,W

REFRESH THE DISPLAY
GET BUTTON DATA IN ‘W’
ANY BUTTON ACTIVITY 2
BTFSC STATUS, ZERO ; YES - FIND OUT WHICH
GOTO LOOP2 ; NO - GO ROUND AGAIN

i A BUTTON HAS BEEN PRESSED OR RELEASED BUT WHICH

ND WHAT DO WE DO ABOUT IT ANYWAY ?

SKIP IF NOT ‘SET1’

ELSE ADD 1 TO DIGIT1
SKIP IF NOT ‘SET10s’
ELSE ADD 1 TO DIGIT2
SKIP IF NOT ’SET1008°
i?p_se ADD 1 TO DIGIT3
'kklf IF NOT *SET1Ks’
Eﬂ’E1RDD 1 TO DIGIT4

, E;;ﬂ F NOT RESqu

3 . ';: i-ﬂu_ |'

; ACCEPT THE CURRENTLXY DISPLAYED READING BY
COPYING IT INTO THE

; BAGK-UP STORAGE. AREA
BUTS

MOVF DIGITL1,W

MOVWF DIG1BK

MOVF DIGIT2,W

MOVWF DIG2BK

MOVF DIGIT3,W

MOVWF DIG3BK

MOVF DIGIT4,W

MOVWF DIG4BEK

GOTO DEFAULT

LOT

;tt'*tt**'trt*'****'*ﬁ*****ttt**'*'t******t*'*'***'

GET DIGIT 1
STORE IT IN
GET DIGIT 2
STORE IT 1IN
GET DIGIT 3
STORE IT IN
GET DIGIT 4 DATA
STORE IT IN BACKUP
NOW UPDATE THE WHOLE

DATA
BACKUP
DATA
BACKUP
DATA
BACKUP

Khhhkhhkhhkhkhkrhhkrkrhhhbhhhh i

Displays, buttons and expansion bus control
Whenever LED displays are multiplexed onto an MPU, a
software routine must exist to refresh them.

No matter what else is going on in the system, this routine
must be callec often enough to prevent erratic (and very
annoying) display flickering. It makes sense then, to use this
routine to carrv out various other repetitive tasks which are
essential to the operation ww ST il

The followir g routine is used to refresh the ﬁ:-;\-iw
and record the state of the eight pushbuttons, upc
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AND SETS THE APPROPRIATE ‘DZERO’ BIT IN THE *FLAG”

REGISTER.

; FIRST OF ALL UPDATE THE EXPANSION BUS OUTPUT
PORT

DISPLAY

MOVF OPBUFF,W ; GET “OPBUFF” DATA
MOVWF PORTB ; PUT IT ON PORT B
MOVLW OPB s+ GET IC3 STROBE LINE
MOVWF PORTA ; AND PULL IT LOW

MOVLW OFF ; GET ’'ALL OFF' CODE
MOVWF PORTA ; AND APPLY IT TO POKTA

; NOW READ THE VALUE ON THE EXPANSION BUS INPUT
PORT

MOVLW B‘11111111°

TRIS PORTB ; SET PORT B AS ALL
INPUTS

MOVLW IPB ; GET IC4 STROBE LINE
MOVWF PORTA ; AND PULL IT LOW
MOVF PQORTB,W { GET DATA ON PORT B
MOVWF IPBUFF ; AND STORE IT IN
*IPBUFF"

MOVLW OFF ; GET 'ALL OFF’ CODE
MOVWF PORTA ; SET ALL STROBE LINES
HIGH

MOVLW Bf00000001°

TRIS PORTB ; AND RESTORE RBO FOR
INPUT

; NOW SORT OUT THE DISPLAYS AND READ THE STATUS OF
THE PUSHBUTTONS

MOVLW 03 ; START WITH LEFT DIGIT
MOVWF STROBE ; SET “STROBE” TO 3
DISP2

CALL CONVERT ; GET DIGIT CHARACTER
MOVWF PORTB ; PUT IT ON O/P PORT

; CALL LIGHTUP ; LIGHT UP THE DIGIT
DECF STROBE ; PREPARE FOR NEXT
DISPLAY

MOVLW 255 ; Don’t use 'OFF’ code
here

MOVWF PORTA ; TURN OFF ALL DISPLAYS
XORWF STROBE, W ; DONE ALL 4 LINES *
BTFSS STATUS, ZERO ; YES - SKIP NEXT BIT
GOTO DISP2 ; NO - GO ROUND AGAIN

; NOW CHECK IF THE DISPLAY IS SHOWING A ZERQ
READING - ‘0000

BCF FLAG, DZERO ; CLEAR ’‘DISPLAY ZERO’
BIT

MOVF DIGIT1,W ; DIGIT1 = 0 ?

BTFSS STATUS, ZERO ; YES - NOW TEST DIGIT 2
RETLW 0 ; NO - LEAVE “FLAG” ALONE
MOVF DIGIT2,W ; DIGIT 2 = 0 2

BTFSS STATUS, ZERO ; YES - NOW TEST DIGIT 3
RETLW @ ; NO - LEAVE “FLAG” ALONE
MOVF DIGIT3,W ; DIGIT 3 = 0 ?

BTFSS STATUS, ZERO ; YES - FINALLY TEST
DIGIT 4

RETLW 0 ; NO - LEAVE "“FLAG"” ALONE
MOVF DIGIT4,W ; DIGIT 4 = 0 »

BTFSC STATUS, ZERO ; NO - LEAVE "FLAG" ALONE

BSF FLAG, DZERO ; YES - SET ’'DISPLAY
ZERO’ BIT

RETLW 0 ; EXIT DISPLAY ROUTINE

; LIGHT UP THE SELECTED DISPLAY DIGIT, AND AT THE
SAME TIME, BUILD

; UP THE “BUTTON’ BYTE BY SCANNING THE PUSHBUTTONS
WHILST THE

; STROBE LINES ARE LOW. SINCE THIS ‘LIGHTUP’
ROUTINE IS CALLED

; FOUR TIMES BY THE °‘DISPLAY’ ROUTINE, THE
“BUTTON” BYTE IS BUILT

; UP 2 BITS AT A TIME CORRESPONDING TO THE STATES
OF RBO AND RA3

; AT THE TIME OF EACH LOW STROBE SIGNAL

LIGHTUP

MOVF STROBE,W ; GET CURRENT STROBE
VALUE

MOVWF PORTA ; LIGHT UP THE DIGIT

BCF STATUS, CARRY ; INITIALLY CLEAR CARRY
BIT

BTFSC PORTB, RB0 ; LEAVE IT CLEARED IF
RB0=0

BSF STATUS, CARRY ; OTHERWISE SET CARRY BIT
RRF BUTTON ; TRANSFER TO D7 IN
“BUTTON"

BCF STATUS, CARRY ; CLEAR THE CARRY BIT
BTFSC PORTA, RA3 ; LEAVE IT CLEARED IF
RA3=0

BSF STATUS, CARRY ; OTHERWISE SET CARRY BIT
RRF BUTTON ; TRANSFER TO D7 IN
“BUTTON"

; NOW TIME OUT THE LIGHT-UP PERIOD FOR THE
SELECTED DIGIT

MOVLW 128

MOVWF ‘COUNT1

MOVLW 1 ; SET COUNTER FOR 128
LOOPS

MOVWF COUNT2 ; AND FALL THROUGH TO
'DELAY’

; GENERAL PURPOSE DELAY ROUTINE. THE VALUES OF
“COUNT1" & *COUNT2"

5 MUST HAVE BEEN SET UP BEFORE CALLING THIS
ROUTINE.

; WARNING: THE ‘LIGHTUP’ ROUTINE FALLS THROUGH
'DELAY” .

; DO NOT MOVE THIS ROUTINE RELATIVE TO THE
'LIGHTUP’ ROUTINE

DELAY

DECFSZ COUNT1

GOTO DELAY ; WAIT

DECFSZ COUNT2

GOTO DELAY ; AND WAIT

RETLW 0 ; OK FINISHED - RETURN

; GET THE REQUIRED DISPLAY CHARACTER DEFENDING ON
THE
; CURRENT VALUE HELD IN “STROBE” BYTE

CONVERT

MOVF STROBE,W ; PUT “STROBE" VALUE IN
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ADDWF PC,F ; USE AS OFFSET FOR ‘PC’
GOTO CONVO ; IF ‘W'=0 USE 1s DIGIT
GOTO CONV1 ; IF ‘W'=1 USE 10s DIGIT
GOTO CONV2 ; IF 'W'=2 USE 100s DIGIT
MOVF DIGIT4,W ; ELSE GET 1000s DATA
GOTO CONV3 ; AND CONVERT IT

CONVO

MOVF DIGIT1,W ; GET 1s DIGIT DATA
GOTO CONV3 ; AND CONVERT IT

CONV1

MOVF DIGIT2,W ; GET 10s DIGIT DATA
GOTO CONV3 ; AND CONVERT IT

CONV2

MOVF DIGIT3,W ; GET 100s DIGIT DATA
CONV3

ADDWF PC,F ; USE 'W' AS OFFSET
RETLW DCO ; RETURN WITH “0“ CODE
RETLW DC1 ; RETURN WITH “1” CODE
RETLW DC2 ; RETURN WITH “2” CODE
RETLW DC3 ; RETURN WITH “3“ CODE
RETLW DC4 ; RETURN WITH “4“ CODE
RETLW DC5 ; RETURN WITH *5” CODE
RETLW DC6 ; RETURN WITH “6“ CODE
RETLW DC7 ; RETURN WITH *7” CODE
RETLW DC8 ; RETURN WITH *8“ CODE
RETLW DC9 ; RETURN WITH “9* CODE
RETLW DCA ; RETURN WITH "A“ CODE
RETLW DCB ; RETURN WITH "b” CODE
RETLW DCC ; RETURN WITH “C” CODE
RETLW DCD ; RETURN WITH ~d” CODE
RETLW DCE ; RETURN WITH “E” CODE
RETLW DCF ; RETURN WITH “F“ CODE

RTCC and Timing

Because the PIC16C54 does not have an interrupt available
from the RTCC, in applications such as this, where the PIC has
to keep control of multiple input and output devices AND
perform accurate timing periods at the same time, some ciever
software is called for in order to keep things running smoothly.

Take, for instance, the timing process itself. Not only does
the program have to take care of the displays (this alone takes
up a lot of processing time due to the light-up periods
required), pushbuttons and expansion port continuously, but it
also has to keep an accurate track of the elapsed time. OK,
so we can set the prescaler to slow down the output of the
RTCC to a more manageable speed, but it's no good just
checking for RTCC rollover to zero, because there’s a very
high possibility that by the time we manage to read it, it's
rolled over by quite a few counts, so catching it at exactly zero
is very hit and miss, and of no use at all.

This is overcome in the Timer/Controller software by using
a very simple mathematical function. When the Run mode is
first entered, a copy of the RTCC is stored in a file register,
and, after sorting out all of the devices, instead of checking the
RTCC for zero, the contents of this file register are subtracted
from the current RTCC value.

If the result is positive then the RTCC must contain a value
greater than the file register, so the register is updated with the
new RTCC value and the timing continues. If the result is
negative then the RTCC must have rolled over to a value less
than that of the file register. It makes no difference by how
much it has rolled over, just so long as we know that it has,
which means that a very large time margin is available to us for

system control functions. From this result, we can adjust the
necessary file registers and displays etc.

The file register is still updated afterwards with the current
RTCC value, and the timing process continues. Because the
RTCC is left free running and never interfered with during the
timing process, this is all we ever need to do to keep accurate
time. Incidentally, a 3.276800MHz crystal is used because the
speed is divisible in binary format and produces accurate time
divisions from the RTCC prescaler.

This reduces the amount of program space required to
achieve accurate time periods. Anyone who has tried to
produce accurate time periods without considering the crystal
frequency will be aware of the extra software involved, by
having to continuously compensate the RTCC value.

The clock speed to the PIC is internally divided by 4,
resulting in an internal clocking speed of 819,200Hz or
819.2KHz, producing a time period fractionally more than
1.22u8. Actually 1.220703125u8S to be precise. With the
prescaler set to +/-128 the time period to the RTCC is
156.25uS. The RTCC itself is left free running at 256 counts,
which means that a roli over to zero occurs every 40mS. In
simple calculation terms this is;

1/(3276800 / 4) x 128 x 256 = 0.04 (seconds).
By using a file register to count 25 of these, the final period
is 1 second (25 x 0.04 = 1).

; TIMING ROUTINE AS USED ON THE PIC16C54 PROCESS
TIMER/CONTROLLER

; FOR USE ON THE DTE PROCESS TIMER/CONTROLLER
BOARD.

; (c) 1996 TIM PARKER / DTE MICRO SYSTEMS,

; THE
TIMING
; AND TURN ON THE OUTPUT BIT FOR THE LAMP (BIT
RB1).

; THE TIME PERIOD IS THAT WHICH IS BEING DISPLAYED
; WHEN THE '‘START/STOP" BUTTON WAS PRESSED, WHICH
; MAY NOT BE THE VALUE HELD IN THE BACKUP STORAGE.
; THE BACKUP WILL REMAIN INTACT FOR FUTURE USE AND
; CAN BE RECALLED BY PRESSING THE ‘RESET’ BUTTON.

‘START" BUTTON HAS BEEN PRESSED, SQ BEGIN

; BECAUSE THERE IS NO INTERRUPT ON THE PIC16C54 WE
NEED

; TO KNOW EACH TIME THE RTCC ROLLS OVER TO ZERO.
; LOCATION “TIMER1” IS USED AS A REFERENCE VALUE
; TO THE RTCC, AND MOST OF THE TIME CONTAINS THE
; SAME VALUE AS THE RTCC. A VERY SIMPLE METHOD OF
; DETECTING RTCC ROLLOVER IS USED, BY SUBTRACTING
; “TIMER1” CONTENTS FROM THE CURRENT RTCC VALUE
AND

; CHECKING FOR A NEGATIVE RESULT. WHEN RTCC ROLLS
; OVER TO ZERO (OR EVEN IF IT OVER-RUNS BY A FEW
; COUNTS) AN ATTEMPT WILL BE MADE TO SUBTRACT A
LARGE

; VALUE FROM THE LOW RTCC VALUE, THE RESULT IS
NEGATIVE.

; WHEN RTCC=00h AND *TIMER1”=FFh THEN A TIME
PERIOD
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; OF 40mS HAS ELAPSED,

SO THE “MSEC40“ REGISTER

; (WHICH STARTS WITH A VALUE OF 25 TO MAKE 1000mS)
; IS DECREMENTED BY ONE AND THE TIMER CONTINUES.

; WHEN

“MSEC40%=0 THEN A TIME PERIOD VERY CLOSE TO

; ONE SECOND HAS ELAPSED, SO THE DISPLAY IS
REDUCED
; BY ONE COUNT AND CHECKED FOR ZERO IN ALL DIGITS.

TIMER

BTFSC FLAG, DZERO ONLY START IF VALID
TIME

GOTO TIMES OTHERWISE FORGET IT !
CALL BLEEP QUICK NOISE FIRST
MOVF BUTTON,W UPDATE “LASKEY” WITH
MOVWF LASKEY CURRENT *BUTTON" INFO
BSF OPBUFF, LAMP SET LAMP O/P BIT TO 1
CLRF RTCC RESET RTCC & PRESCALER
CLRF TIMER2 RESET “TIMER2"”

TIMEO

MOVLW 25

MOVWF MSEC40 SET “MSEC40” TO 1000mS
TIME1

MOVF TIMER2,W

MOVWF TIMER1 COPY *TIMER2” TQ
“TIMERL"

; CHECK TO SEE IF THE INPUT BIT IS LOW BEFORE
CONTINUING

; WITH THE TIMER ROUTINE. THIS ALLOWS BETTER
TIMING OF

; THE LAMP BY ONLY TIMING THE PERIOD THAT IT IS
ACTUALLY ON.
; IF THE TIMER DOESN’T CONTINUE BECAUSE THE INPUT
BIT NEVER

; GOES LOW, THEN ALLOW THE

TIMING.

CHKIP

BTFSS IPBUFF, LAMP

GOTO
CALL

BTFSS BUTTON, RESET

?

CHKIP2
DISPLAY

'‘RESET’ BUTTON TO ABORT

SKIP IF I/P 1S HIGH
ELSE CONTINUE TIMING
REFRESH DISPLAY ETC...
NO - IS ’‘RESET’ PRESSED

PRESSED

GOTO TIME2
BTFSC LASKEY, STRT
BEFORE

GOTO TIMES
INTACT

TIME2

MOVF BUTTON,W
MOVWF LASKEY
CALL DISPLAY
BTFSC FLAG, DZERO
ZERO

GOTO TIME3
©0000°

MOVF RTCC.W

MOVWF TIMER2

MOVF TIMER1,W
SUBWF TIMER2,W
BTFSC STATUS, CARRY
GOTO TIME1
DECFSZMSEC40

GOTO TIMEl

BACK

CALL SUB1

BTFSC STATUS, CARRY
?

GOTO TIMEO

AGAIN

CALL SUBLO

DIGIT

BTFSC STATUS, CARRY
ADJUSTING ?

GOTO TIMEO

AGAIN

CALL SUB100

DIGIT

BTFSS STATUS, CARRY
ADJUSTING ?

CALL SUBI1K

DIGIT

GOTO TIMEO

AGAIN

ELSE CONTINUE TIMING
SKIP IF PRESSED FROM

EXIT WITH DISPLAY

UPDATE “LASKEY”"” WITH

CURRENT “BUTTON" INFO

REFRESH DISPLAY

SKIP IF DISPLAY NOT

TIME UP. DISPLAY

GET CURRENT RTCC VALUE

COPY IT TO "TIMER2"

GET OLD RTCC VALUE

HAS RTCC ROLLED OVER ?

YES - ADJUST *MSEC40"

NO - GO ROUND» AGAIN

*MSEC40" = “MSEC40" 1

"MSEC40” NOT ZERO - GO

DECRIMENT THE 1s DIGIT
DOES 10s NEED ADJUSTING

NO - START ALL OVER

YES - DECRIMENT 10s

DOES 100s NEED

NO - START ALL OVER

YES - DECRIMENT 100s

DOES 1000s NEED

YES - DECRIMENT 1000s

NO - START ALL OVER

GOTO TIMES ; YES - QUIT
GOTO GCHKIP ; NO - KEEP TRYING
CHKIP2

; NOW TO CHECK THE °‘START/STOP’ BUTTON AND THE
RTCC ETC...

; THE 'START/STOP’ BUTTON MAY STILL BE PRESSED
FROM THE

; INITIAL COMMAND ROUTINE OR AFTER BEING PUT ON
*STOR’, SO

; WE NEED TO MAKE SURE THAT IT HAS BEEN RELEASED
FIRST,

; BEFORE TAKING THE DECISION TO STOP THE TIMER
ONCE MORE.

BTFSC BUTTON, STRT ; SKIP IF ‘START/STOP’

; TIMER HAS COMPLETED. SOUND THE BUZZER UNTIL
'RESET’ IS PRESSED.

; THE TONE GENERATED IS A DESTINCTIVE STEPPED
ASCENDING PITCH-RAMF.

TIME3

BCF OPBUFF , LAMP ; TURN OFF THE LAMP BIT
MOVLW 80

MOVWF TEMP ; INITIAL NOTE PITCH
TIME4

MOVLW 110

MOVWF TEMP2 ; NUMBER OF PULSES PER
NOTE

TIMES

MOVLW BUZ

MOVWF PORTA ; TURN PIEZC ON
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CALL TIME6 LEAVE FOR A WHILE BCF  FLAG, PTTCH : SET LOW PITCH
MOVLW OFF MOVLW 130

MOVWF PORTA TURN PIEZO OFF MOVWF COUNT1 ; NUMBER OF PULSES=130
CALL TIME6 LEAVE FOR A WHILE GOTO BLEEP2 ; MAKE THE SOUND
DECFS ZTEMP2 DONE ALL PULSES ? ; GENERATE A SHORT, HIGH PITCHED TONE THROUGH
GOTO TIMES NO - DO ANOTHER TRRNETI S

CALL DISPLAY SCAN BUTTONS — )

- e BSF  FLAG, PITCH ; SET HIGH PITCH
BTFSS BUTTON, RESET NO - IS 'RESET’ PRESSED CEEF  EemmT i “WIEENS, Gf DLSECE2N
) ; NOW GENERATE THE SOUND REQUIRED BASED ON THE
: SETTING OF

GOTO COMMAND YES - QUIT

MOVLW 5 NO... T

SUBWF TEMP INCREASE PITCH OF NOTE ~

MOVLW 50 CHECK IF HIGHEST NOTE :

REACHED -

XORWF TEMP,W “TEMP” = 50 ?

BTFSC STATUS, ZERO NO - SELECT NEXT NOTE

GOTO TIME3 YES - START AGAIN

GOTO TIME4 DO THE NEXT NOTE ‘

TIME6 I

MOVF TEMP,W

MOVWF COUNT?2

TIME7

DECFSZ COUNT2

GOTO TIME7

RETLW 0

; INVALID START TIME (DISPLAY ='0000’) OR ’‘STOP’

SELECTED SO QUIT.

TIMES

BCF  OPBUFF, LAMP TURN OFF THE LAMP BIT

CALL DISPLAY AND DO IT NOW !

CALL BURP MAKE LOW PITCH NOISE

CALL BURP AND AGAIN...

CALL BURP ; AND AGAIN

GOTO LOOP ; RETURN TO COMMAND MODE

Sound

The following two routines are used by the Process Timer to
generate audible tones through the piezo transducer PZ1. By
adjusting the on and off times of the pulses sent to the
transducer, it is possible to generate various sounds, but these
are just two examples.

BASIC TONE GENERATION FOR THE PIC16C54 PROCESS
TIMER/CONTROLLER.

; IN ORDER TO KEEP BOTH THE LOW AND HIGH TONES TO
ABOUT THE

; SAME DURATION, A LOWER NUMBER OF PULSES IS
REQUIRED FOR

; THE LOW TONE, OTHERWISE THE SOUND WOULD LAST FAR
TOO LONG.

; A COMMON ROUTINE IS USED TO GENERATE THE SOUND
ITSELF, BUT

; THE '‘PITCH’ BIT IN THE “FLAG" BYTE IS USED TO
INDICATE WHETHER

; A LOW TONE OR HIGH TONE IS CALLED FOR

; GENERATE A SHORT, LOW PITCHED TONE THROUGH
TRANSDUCER

BURP

EY
A
y
Y
c1,2 2pF
C35, F/35V Elect
C4,6,7,9 1&, Cerami
e
Semiconductors
D1 - D8 1N4148 (8 off) ‘ H.__
LED1,3,4 3mm Red LED (3 off) bl
LED2 3mm Yellow LED £ = =Tt #
DIGIT1-DIGIT4  7-Segment CC LED Dis "_r |
IC1 Programmed PIC16C -
I (available separately if required)
' 7445 or 7442 (see text) .
1 74LS574 Octal Latch
1c4 ) 7415541 Octal Buffer
' ' 7805 +5V Voltage Regulator
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; THE ‘PITCH’ BIT IN THE “FLAG” BYTE

BLEEP2

MOVLW BUZ ; GET STROBE LINE FOR PZ1
MOVWF PORTA ; TURN THE PIEZO ON

CALL WAIT i LEAVE FOR A WHILE
MOVLW OFF ;i GET ’'ALL STROBES OFF'
CODE

MOVWF PORTA ; TURN THE PIEZO OFF
CALL WAIT i WAIT A WHILE

DECFSZ COUNT1 ; DONE' ALL PULSES ?

GOTO BLEEP2 ;i NO -~ DO ANOTHER

WAIT

MOVLW 70 i SELECT HIGH PITCH DELAY
BTFSS FLAG, PITCH ; SKIP IF HIGH PITCH SEZT
MOVLW 110 i ELSE SWAP FOR LOW PITCH
MOVWF COUNT2 ; STORE PULSE DELAY TIME
WAIT2

DECFSZ COUNT2 ; TIME THE ‘QUIET’ PERIODS
GOTO  WAIT2 ; IN BETWEEN EACH CLICK
RETLW 0 ; AND RETURN (OR EXIT)

These listings give some idea of how the board is controlled,
but is by no means complete.

KITS and BITS available

Apart from a kit of components - which includes the PCB, displays,
pushbuttons, transducer and a programmed PIC16C54 (in fact,
virtually everything) - various other items are also available
separately from the author by mail order only at the following
address:

DTE MICRO SYSTEMS 112 SHOBNALL ROAD
BURTON ON TRENT, STAFFORDSHIRE. DE14 2BB

The price for the kit of necessary components is; £29.50
{Kit includes PCB and programmed PIC16C54)

The Double-Sided PCB is available separately at: £9.00
A programmed PIC16C54 is available separately at: £8.50
Fully documented Source Code text on 3.5 inch disk: £8.50
(The complete Source Code + various other files)

Fully documented Source Code listing - printed copy:  £8.50
(The complete Source Code printed out on paper)

A suitable smart (undrilled) sloping front enclosure: £8.00
(The PCB was designed specifically to fit this case)

1 Metre pre-assembled 34-way expansion bus cable: £4.00

(fitted with three 34-way expansion bus connectors)

All prices are inclusive, but please add £1.50 to the total order value
to cover carriage and handling charges. If ordering from overseas,
payment must be in Pounds Sterfing (£) and Cheques/Bank
Drafts/Money Orders etc. must be drawn on a British Bank. Goods
will normally be dispatched within five working days from receipt of
order, but please allow up to 28 days for delivery.

RADIO DATA MODULES

SYSTEMS & ACCESSORIES

UK, E.E.C, Scandinavia, Eastern Europe, North & South America,
Middle East, South Africa, New Zealand, Far East or Australia.
Wherever you are, we have a module on the right frequency for you 1
* Efficient 5V operation *
New !: TXR-XXX-DTR100 [P RIgrtvviyise
* Range up to 5Km *
* Compact Size ideal for Hand Helds *
* UK, North American, Australian *

* MPT, |-ETS & FCC Approval *

* Up or 64 selectable channels *
* 1+ £179.95, 10+ Price Oniy £149.95 *

Only 55 x 23 x 15mm
Special Starter kit: 2 x TXR-XXX--DTR100 +
User Manual + (UK) P&P Now Only £299.95

New 3V, 20,000bps Transmitters to Simplify Interfacing

* Same o/p Power but twice as fast as the - A version, up to 20,000 bps *
* Drives directly from PIC port, reducing component count & size *

-

TXM-418-F Transmitter SILRX-418-F Receiver

* Choice of UK Approved MPT1340 on 418MHz or Export on 433.92MHz *

* Special Starter Kit: TXM-F + SILRX-F + User
Manuals + (UK) P&P + VAT Only £29.95 *

South African Modules & Security Products on 403MHz

* 1mW ERP in to 50 Ohms, P.A’s Avallable | *

* Evaluation Kits and 100uA RX Decoder Available *

* TXM-403's £12.75, SILRX-403-A €22 50 RXM-403-A £29.05 *
* PEN-403-A £28.00, 1CH-403-A £29.98, 1CH-403-LP £32.50*

1CH-403-LP
Starter Kit: TXM-A ¢ SILRX-A ¢+ RXM-A + 1CH-403 + 1CH403-LP + ¢ Relay o/p

PEN-403-A + EVAL KIT + 2 x Antenna + Data Sheets: Only £149.95.

VHF Modules & Systems for the UK, Australia and Beyond !

PEN-403-A

* UK, 173MHz to MPT1344 & MPT¥328 Licence Exempt *

* Telemetry Systems: Digital, 12-bit Analogue & Pulse *

* Miniature Low Cost 1 & 10mW Tiansmitters & Receivers *

* Exclusive173.500MHz Modules and Telemetry for Australia *
* Meter reading modules and transmitters to MPT1601 *

* Custom Design Service Available * 4CH-Digital AX

40,000bps Modem Transceivers + RS232 Interface

Exclusive: The world leading BIM high speed transceiver is
now available with a RS232 interface and integral 2-wire
RS232 controller board. The BIM-RS232 automaticaily takes
care of rasks such as flow controi permitting the construction
of a simple but reliable radio mcdems capable of operation
over ranges of up to 200M. EMC approvals of finished prod-
ucts are simplified by the totally screened RF design and ESD
protected RS232 port. Ideal for PC-PC networks and EPOS
applications. Available on 418MHz and 433.92MHz. Prices 1+
£79.95 each. Combined 2M Interface & Power Cable £6.95 each.

New High Power 433.92MHz Transmitter
Offenng > 10mW o/p inio 50 Ohms
* Operates with Extisting Receivers * q

* 6-9V Operation, Range up to 1Km *
TXM-433-HP

BIM-XXX-RS232

* Intended for Export Markets *
* Prices 1+£16.50, 100+ £8.26 *

Data Module Prices, Inclusive of UK Postage 1-
Antennas (1+ price}

TXM-418 A 0.25mW . £12.50 | Helical-173MHz..........£.4.90 | [SILRX-418-A...£22.50
M-433-A 0.25mW _ £12.75 | [1/4 Wave 41 8MHZ..... £4.90 |[RXM-418-A.._£29.05
XM-418-F 0.25mW __£.12.75| [Pipole 418MHz. . £23.50 ||SILRX-433-A .£23.95
XM-433-F 0.25mW.___£12.75 | [VHF Whip Antenna.... £35.00 SILRX403-A,..£23.95
M403-A 0.25mw. . £1275| IJHF End Fed Dipole. £35.00] [RXM-403-A.....£29.05
XM-1734689 1mW. . £22.50 PILREAMET e85
== I SILRX-433-F.. £23.95

AM-173-4689 10MmW. .£24.50 | 174 wive &1 %M RXM-173-60._€31.62
XM-184-4689 10mW. £29.95 RXM-184-60 . £31 62

“Prices unless otherwise stateg ex-
clude VAT. Camiage free on al non-
account mainland UK orders
Insurance available at additional cost.

Credit Card Payments Wel-
come. 2/4 day delivery by
DHL Service Available. All
prices in Pounds Sterfing

Corporate Wsb Site http//www.radio-tech.co.uk
Radip - Tech Limited, Overbridge House, Weald Hall Lane

Thornwood Common, Epping, Essex CM16 6NB.
Sales +44 (0) 181 368 8277 Fax +44 (0) 181 361 3434
International +44 {0) 1992 57 6107 Fax +44 (0) 1992 56 1994
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HIGH QUALITY LOW COST
.C.1T.V. CAMERA

EXTREMELY LOW LIGHT LEVEL
AUTO ELECTRONIC SHUTTER.

COMPOSITE VIDEO OUT VIA

BNC PLUG.
SMALL DISCRETE SIZE.

CAN BE USED WITH PC DIGITISER.

This super quality CCD camera can be con-
nected into your existing TV or video using

the AV channel and can be used for discrete
surveillance or observing your property externally using a suitable weatherproof hous-
ing. Can accommodate lighting levels ranging from daylight to street lighting using its
built-in electronic shutter. Excellent when using with an infra red source. Built-in wide
angle fixed focus lens, the camera has a resolution of 380 TVL. Can be housed inside
an empty floodtight case, (extra). Camera size only 45Smm x 45mm.

Special offer price of only: £79.95 plus VAT (p&p £3.00)
For full range of CCTV products send SAE to:
DIRECT CCTV LTD., DEPT ETI, UNIT 6,

CARRICK COURT, FORREST GROVE BUSINESS

PARK, MIDDLESBROUGH TS2 1QE

ONNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX » 0131 667 2611

The supplier to use if you're looking for -
* A WIDE RANGE OF COMPONENTS AIMED AT
THE HOBBYIST %
* COMPETITIVE VAT INCLUSIVE PRICES *
* MAIL ORDER - generally by
RETURN OF POST
* FRIENDLY SERVICE *
* 1995/96 CATALOGUE NOW AVAILABLE

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

Price £2.00 %
X =

*% FOR SALE %%

DEFENCE & AEROSPACE INDUSTRY
ELECTRONIC EQUIPMENT & COMPO-
NENTS ALL HIGH QUALITY SURPLUS

MANY SPECIALS. WE STOCK 1000 +

ITEMS & IF WE DON'T STOCK IT WE MAY
BE ABLE TO GET IT FOR YOU

PLEASE WRITE OR PHONE FOR LISTS
OR REQUIREMENTS

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

VALVES, and CRTs AVAILABLE

ONE MILLION VALVES stocked for Audio, Receiving, Transmit-
ting & RF Heating. Rare brands such as Mullard & GEC available.
Also MAGNETRONS, KLYSTRONS, CRTs and SOCKETS.
Large stocks of Russian & Sovtek items.

Please ask for our free catalogues of valves or CRTs.

VALVES, etc. WANTED

Most types considered but especially KT88 (£48), PX4/PX25
(£50), KT66 (£35), KT77 (£15), EL34 (£10), EL37 (£9), ECC83 (£3).
Valves must be UK manufacture to achieve prices mentioned.
Also various valve-era equipment e.g. Garrard 301, (up to) £80.
Ask for a free copy of our wanted List.

BILLINGTON EXPORT LTD., Billingshurst, Sussex RH14 9EZ.
Tel: 01403 784961 Fax: 01403 783519
VISITORS STRICTLY 8Y APPOINTMENT. MINIMUM ORDER £50 plus VAT

WE HAVE A HUGE RANGE, MOST MAKES ALWAYS IN STOCK, RING US F

’:__Q"G

Ll

*eegsese &

OR YOUR REQUIREMENTS

\‘

——— »

"

f ot ; . 2
[TEMS BOUGHT FROM HM GOVERNMENT BEING SURPLUS. PRICE IS EX-WORKS. SAE FOR ENQUIRIES. PHONE FOR APPOINTMENT OR FOR DEMONSTRATION OF ANY (TEMS. SUBJE!

i,

, B _,‘Hfom,,ﬁ.n'm ;s_f_.n

.

¥ -
[l
i

»
-

CT TO AVAILABILITY OR

PRICE CHANGE, VAT AND CARRIAGE EXTRA, ITEMS MARKED TESTED HAVE A 30 DAY WARRANTY. WANTED: TEST EQUIPMENT-VALVES-PLUGS & SOCKETS-SYNCROS- TRANSMITTING AND RECEIVING EQUIPMENT ETC.
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TRANSISTORS FUSES

PART PRICE | PART PRICE | PART PRICE | PART PRICE TIME LAG (20mm) QUICK BLOW (20mm)
BU105 80P | BU408D 75P | BUT18AF 80P | MJ15024 200 | [CURRENT RATING | ORDEAR CODE ____ PRICE ORDER CODE PRICE
BU108 100P | BU409 85p | BUT30V  1700P | mJ15025 700P | [1oomA FUSE36 75P FUSE37 60P
BU109 80P | BU426A 70P | BUTS56A 100P { MJE13004 100P 160mA FUSEO1 75P FUSE17 60P
BU110 90P | BUS0BDF  120P | IRF450 65P | MUE13005 6o ||250mA FUSE02 75P FUSE18 60P
BU111 100P | BUsO8APH 80P | IRF520 150P | wE13007  100p |[315MA FUSE 03 75P FUSE19 60P
BU124 60P | BUS08AF gsp | IRF530 300P MJE13003  100P 400mA FUSEO4 75P FUSE20 60P
BU125 100P | BUSOBAPH 80P IRF540 300P MEVRED 200P 500mA FUSEOS 75P FUSE21 60P
s 65 |Busoso oop | IAFET0  150P f g, o |[300ma FUSE0Y sop | Fusess S0
Blgs 125P | gusosDF  115p [ IRFG30 e 0 = e FUSEO8 60P FUSE24 60P
BU137 150P | BysogpR ~ 130p | IRF640 agop | MUE1S030 280F 1,5 FUSE09 60P FUSE25 60P
BU180 100P [ gys0gy 110p | IRF730 1Z68RE4MIE1S031 i J00P:. | jggep FUSE10 60P FUSE26 60P
BU184 100P | gysogve  100p | IRF740 do0p | MJE18004  125P 54 FUSE11 50P FUSE27 60P
BU204 65P | Buso1 70P IRF820 150P | OC28 350P 25A FUSE12 S0P FUSE28 60P
BU205 70P | 2ig06 70p | 1RF830 225p | oC29 250P ||315A FUSE13 55p FUSE29 50P
BU206 100P { phans cop | IRF840 200P | OC35 350P | |4A FUSE 14 55p FUSE30 50P
BU207 150P | fioeosa 1a0p | IAF9530 400P | Oc36 250p |54 FUSE15 60P FUSE31 50P
BU208 70P | Boosennr shagp | RFE540 300P | s2000A3 175p | ]6.3A FUSE16 60P FUSE32 50P
BU208A 75P BU2508D 130P IRF9610 200P | $2000AF 175P
BU208AT  200P | SLERISH. (o | IRF9620 225P | coossA 175P CERAMIC PLUG TOP
BU208D 130P IRF9630 325P
BU2520AF  225P S2055AF  200P .
BU209 9oP IRF9640 375P 1 oN3053 18P CURRENT RATING ORDER CODE |  PRICE
BU225 120p | BU2520DF  225P 1 |RFBC30  200P f £0SCR -1 A FUSE33 7007
BU226 120p | BU2525AF  325P | |gEC4 400p |2 4 A FUSE34 100P
BU312 goP | BUH315 200P { p 2501 1o0p | 2N3055 38pP T8k FUSE3S 1000
N, ElEme lues e
BU326A 75P MJ15003  250P
BU406 60P | BUH715 425P | MJ15004 300P | 2N3441 175P 20mm CERAMIC TIME LAG 32mm CERAMIC SLOW BLOW
BU406D 8sp | BUTIAF 55P | MJ15015  250P | 2N3442 85P
BU407 55p | BUT12 80P | MJ15016 350P | 2N3771 asP CURRENT RATING | ORDER PRICE| | CURRENT RATING gggER PRICE
BU407D 75P | BUT13 310P | MJ15022 250P | oN3772 90P CODE E
BU408 60P | BUT18 80P | MJ15023 400P | 2n3773 100P 8a mgg:‘; :gg:
6.3A FUSE38 100P
8A FUSE3: 100P 154 FUSE46 185P
SATELLITE PSU REPAIR KITS 10a FuSEn  1oop | |20 FUSEST 2P
3.15A FUSE41 850
Experience shows that 50% of all recelver power supplies ‘bounce’ unless the A FUSE42 85p
. 5A FUSE43  85P
correct precautionary' measures are taken when being serviced. Ahkil of allﬁt:e
recommended parts Is supplied for the most popular models, which when fitted
should overcome this. 38mm CERAMIC TIME LAG
MAKE & MODELS ORDER CODE PRICE GURRENS BATING 23:5“ cooe | "“'EE
PACE PRDB00, PRDI00 SATPSU1 650P 104 Es8 —
PACE S$S900, 9200, 9010,9210, 9020, 9220 | SATPSU2 650P
AMSTRAD SRD510, SRD520 SﬁTPSU3 650P I **ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES** I
ﬁmggﬁg gg)?ggg SRX345. SRX350 g Amgb’g gggs NB. ALL FUSES ARE MADE IN THE UK AND FULLY MEET BSA265 & BS1362 SAFETY
PAGE D100/150 SATPSUB 650P STANDARDS AND SHOULD NOT BE COMPARED WITH CHEAP IMPORTED TYPES.
CHURCHILL D2MAC SATPSU7 650P
PACE MSS100 SATPSUS 730P N1 DER A OB
PACE MSS200/300 APPOLLO SATSEUQ 650P
PACE MSS500/1000 SATPSU10 1230P
FERGUSON SRD4 SATPSU11 835p | ANTEX SOLDERING IRONS
ECHOSTAR SR5500 SATPSU12 1735P DESCRIPTION CODE PRICE
ECHOSTAR 6500/7700/8700 SARPSU13 3125P 25 WATT 240 VAC (XS25W 240V) S101 900P
;\A';AMS{’I'ERCA?SSRDSOO) gﬁ#gg:g 3_1,7225 15 WATT 240 VAC (XS 15W 240V) S102 900P
urensen i 25 WATT SPARE ELEMENT $103 450
AMSTRAD SRD700/SR950/SRX100/302 15 WATT SPARE ELEMENT S104 450”;
SRX501/502/1002/2001/SRD2000 SAT250 | SATPSU16 730P
. = SOLDERING STAND & SPONGES
[ PACE 9000 SWITCH MODE TRANSFORMER J DESCRIPTION CODE PRICE
ORDER CODE; PACE9000 PRICE 800p SOLDERING STAND (MADE BY ANTEX) S108 350p
SPARE SPONGE S109 55p
SERVICE AIDS sarbln 1
DESCRIPTION VOLUME CODE PRICE | |[DESCRIPTION CODE PRICE
VIDEO HEAD CLEANER 75 ML SPO1 7a0P | |18 SWG 500 GRAMMES SOl 500P
\s/wﬁ_((): :%tg ENLSF»‘\NER %c;g RAAt gsz; ;zggg 20 SWG 500 GRAMMES Sin 650P
(0]
SUPER 40 200 ML SD1E 220P 22 SWG 500 GRAMMES Si12 700P
piIC JRE S gooke- - 170F | DESOLDERING AIDS
(0] 04 0l -
FREEZE IT 400 ML SP18 550P {|DESCRIPTION CODE__ PRICE
;8¢'Ms$k$|%NER «11(5)8 mt gsgg :;gg SOLDER MOP STANDAR GUAGE 1.2mm x 1.5 METRE  SI07 80P
oL zooid o 2o ||oesoiDerma pop Sos  so0p
éffgn%uggin 400 mt gp” 550; SPARE NOZZLE S106 60P
L 200 P09 200
g(lSAgSLCELEEANER 220 ML gmo 150; 8 way PRE PRFPROGRéMMED
LOKLEN 250 ML P13 200 niversal remote Contro I ersal remote Control
%SE.L?AF\,/%LS(’; = 338 mt gg}g :ggg A slngie remote control ta operate The Optimum 8 way universal remote control
LF_‘%E;%% gEMOVER 130 200 ML gpzo 240; Televisions, Videos and Satellite gm&ggf‘mg 'g%gfe"j:;;:s ‘Q/%gg;e;n =
140 400ML P21 240P | Receivers. Plus Auxllary Optionsf! ; f i ;
TUBE SILICON GREASE 50 GRAVIES st 200 | * Replaces up to 8 remotes with one =t i Bl A
TUBE SILIGON SEALANT CLEAR i Shoa 500p | - Simple 4 digit setup routine * Replaces up to 8 remotes with one
TUBE HEAT SINK COMPOUND 26 GRAMMES SP12 150p | © Controls 1000's of models : Jog/Shuttle thumb control
DRIVE CLEANER 200ML SP24 150p | * Teletext functions with Fastext " Muminated key pad
SCREEN CLEANER 200 ML SP25 150P | * Clear garge key) layout ,g'ear key layout I
COMPUTER CARE KIT SP26 2100P | - Code Search Facility  Tololoxt & Fast toxt function. -
i Y o ¢ - 2o | Stsn ndeasytosperate |1 SRtAT R bl
L= o Replace broken or lost remotes * Replace broken or lost remotes
ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL * Original Remote not required ; gn'gi'nal Rﬁmo}e n(()bre ui.‘e;‘l
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE & PACKAGE WILL BE * Freefone Helpline (UK Only]
CHARGED AS FOLLOWS: 300p FOR 5 CANS  450p FOR MORE THAN 5 CANS [Order Code: 8 wAY _Price: 1450P + VAT | [Orger Code: OPTIMUM 8 _Price: 2100P + VAT]

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
G RA N DATA L I D HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
SOUTHWAY, WEMBLY, MIDDLESEX, ENGLAND HA9 OHB

Please send £1 P&P and VAT at 17.5%. Govt, Colleges, etc.
Orders accepted. Please allow 7 days for delivery. Prices quoted are subject
to stock availability and may be changed without notice.
Telephone: 0181-900 2329 Fax: 0181-903 6126 TV and video parts sold are replacement parts.
OPEN Monday to Saturday. Access & Visa Card accepted
. L . WE STOCK TV AND VIDEO SPARES, JAPANESE TRANSISTORS AND TDA
Times: Mon-Fri 9.00-5.30 Sat 9.00-2.00 SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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NEW -- MultiRouter!

There are autorouters and AutoRouters....

Tile Fdit Vics Yools [ Sett i Outymt

& Uses the latest 32 bit,
Shape Based, Multi-pass

— ¥ Technology

=2 ToE= : e Extremely Fast -

g - = é_‘ Do in Minutes what would
O usually take days or weeks

O e AutoRoute very large and
complex boards
e User Controllable,
: User Configurable
EASY-PC-PXM | PL Rel 15.595, 19,905 IM Utr 45f ix 2no L STURPH.PCE ® 100% Comp|etion Where
other autorouters fail

> w |
X r am

"The Best Autorouter that | have

seen costing less than £10,0001" e Could Easily Pay For Itself
R.H. - (Willingham, UK) On The First Job

Integrated Electronics CAD Affordable Electronics CAD

IR

................ 3 . [EASY-PC Professional: Schematic |From $276|  £145
M I TH Capture and PCB CAD. Links directly to
rﬁl b/_\NALYSER H-LAYAN and PULSAR.
i : MultiRouter: 32bit Multi-pass Autorouter $476|  £296
Schematic Capture = =1  |forEASY-PC Professional XM -

—7 I .[:)_r ; ; o= ;r] LAYAN: New Electig-Magnetic layout $960  £496 |

Simulator. Include board parasitics in

your Analogue simulations. Links with
|and requires EASY-PC Professional XM

and ANALYSER Il Professional ]

PULSAR: Digital Circuit Simulator From $19§ £98

ANALYSER Ill: Analogue Linear Circuit | From $196 | €98 |
Simulator |

= FILTECH: Active and Passive Filter | From $276| €146

Design program |

4
[STOCKIT: New comprehensive Stock $276 £148
control program for the small or medium

&1
i
o 'E
i
il
y

N Analogue ;i
—_ ', .| & Digital |
-/Simulation_ £

i

il S

ci.asaas. ofi
Baanagaie il

é
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el

i
s011
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e e W T
. s

it
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S|zed busmess

'EASY-PC: Award Winning PCB and sus' €75
| Schematic CAD

—
Z-MATCH : Award Winning Smith-Chart | From 3276 £145 |
{based program for RF Engineers. | |

: _ !
Prices from UKE145 | US$275 W_ﬁé’!}‘iff.ﬁ’Sa’éi,’,’.Z"Z'fé’,ﬂﬁg’ﬁﬁﬁe’i°é%ub’fié’;’a"i‘ifd”\'/fa"#’"‘;

For full information, please write, phone or fax:- e TECHNICAL SUPPORT FREE FOR LIFE
e PROGRAMS NOT COPY PROTECTED.
Number One Systems « SPECIAL PRICES FOR EDUCATION.
UK/EEC: Ref: ETI, Harding Way, St.lves, Cambridgeshire, ENGLAND, PE17 4WR. Email: sales@numberone.com
Telephone UK: 01480 4614778 (7 lines) Fax: 01480 494042 International +44 1480 461778
USA: Ref: ET!, 126 Smith Creek Drive, Los Gatos, CA 96030 T
Telephone/Fax: (408) 395-0249 &

adadprmu



@gnms < D:\PIC\PICBAS\BAS _14\PICBASTA.PRJ

TR TR TR e YL Y

27 D:\PIC\PICBAS\BAS u\mcu_!.uAsu

ET- 1 B3

Comprehenswe PlC solutlons from FED |

T "‘-“““‘J

PIC BASIC _d

dosto| it
PI C DESI M Easy to Learn BASIC in a Windows development
PIC DE SIM is a fully integrated Windows PIC Simulator, to i Environment. No need for assembler or a UV eraser to
use with our Development Environment. It features: iig  get programming PICs. Modules operate from a serial
] Single step, skip over, and run link from your PC. The 16C74 module has these features:
cen Conditional breakpoints, watch variables, graphical interfaces 8k byte EEPROM - up to 2000 lines of BASIC
; rap. Up to 50 times faster than MPSIM 27 lines of programmable /O, 8 A/D inputs
b Trace any number of variables and display like a logic PWM D/A output. 3 timers and interrupt support
quiks| analyser Interrupt driven serial RS232 interface
L Wide range of simulator stimuli including asynch serial data Peripheral 12C bus interface, optional
il Integrates with our PIC Programmer external |12C static RAM.
quike
£30.00 including P&P and Handling, 16C57 Module Kit (2k, 4MHz) £27.00, Pre-built £33.00
£25.00 if purchased with our PIC Programmer. 16C57 Module Kit (8k, 4MHz) £30.00, Pre-built £36.00
—§o%6 GUINCIR - 16C74 Module Kit (8k, 4MHz £35.00, Pre-built £42.00
16C74 Module Kit (8k, 20MHz £40.00, Pre-built £46.00
¢ |
A PIC Programmer -
H Rur: Simutation x
i/dProgram 16C54/55/56/57/58, 16C62xx, 16C64, 16C71/73/74, 16C84. L e L
;7JUses a serial link to a PC running Windows or DOS software provided. Blank Chips
:74Includes PIC DE, the Windows based PIC Development Enavironment.
; 4On-line help, project management, editing, assembler. con, zuan  PIC16C74/JW Erasable 20MHz £24.00 -
| PIC16C74-04P OTP 4MHz £8.00 .
| Kit £40.00, Ready Bullt £50.00 PIC16C57-04P OTP 4MHz £5.00 bhdog
‘@ Serial Cable for Programmer or BASIC Modules £7.50 | PIC16C84-04P EEProm Erasable 4MHz £6.00
LI 24LC16 2Kx8 serial EEPROM £2.00  aid
g 15 \PlC\PICBﬁS\BnS -4 P —w 241.C65 8kx8 serial EEPROM £5.00
PSSJQ!S : 1 PR we— | 1 — . _J
1 Forest Electronic Developments

Telephone: 01425 275962, Technical 01425 274068
© Visit our Web page at http://www.ibmpcug.co. uk/~gmwamer/fed htm

Prices are inclusive, please add u(;ss
_ 10 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ £3.00 for P&P and Handling to VISA
| each order. All orders in stock

returned by 1st Class Post. ChequesIPOs payable to Forest 7 :
Electronic Developments ‘

e e e R ¥ = =

«  MICRO-PRO 51

> “Hardware/software upgradeable
programmer for the 8051 family”

o Accepts up to 40 pin DIL directly via
Aries ZIF socket

ONLY . Surface mount and PLCC package
£125 adaptors available as optional extras

o Atmel 8951/8952 ¢ 1051/2051 ICE

Programming support lor the following devices: . »
Generic 8751/8752 microcontroliers from Intel & Phiflips. Cables aua'lable as Op!l()ﬂa.l extras
Atmel o

e ME T IOl ¢ Field programmable hardware to
Amel 1051/2051 20-pim FLASH 8051 microcontroller allow future upgradeability

denvatives

Serial EEPROMS familles: 24Cxx, 830xx, 59Cx, 250 o Fast PC parallel port based design

KEIL C51 PK LITE

“The complete Ansi-C development
environment for the 8051”

. ' % ® Optimising Ansi-C compiler
o dscope-51-8051 software simulator
ONNLY ¢ source level debugger

€410 o uVision-Integrated Windows based
C51 project management system

(Restricted o 2K total program code.. o Gypport for most 8051 derivatives
AL model omy) eg. Atmel, Intel, Siemens etc.
=< ™ ® Numerous microcontroller language
D SOF%V,\RLE extensions for the fastest, tightest code

Embedded C51 Starter Systems for the 8051 family

Y “Everything you require to develop an
: embedded 8051-based project in C” L] e 1061 2051
13 N ) FLASH code ROM K &K 1K ’ |
3 ._._, ® MICRO-PRO 51 device programmer RAM 1228 23526 :‘»; 12:
10 3 1

i ® KEIL C51 PK LITE Timer/Coonler (16 bd) 7 3 1 2

: * Sample Atmel FLASH A s

§ microcontrollers Pins (DIL/PLCS) | 40/44 Wi 20 20

§ ® Full suite Of Cs1 Special festures Timer 2 | Comparaltor | Comparator

demonstration software 895X-ST (ONLY £215)

[ ]
e ° u I " o x Tel: (01204) 492010 Fax: (01204) 494883 Int. dialling code (UK +44 1204)
E-mail: sales@equintec.demon.co.uk Web Page: www.demon.co.uk/equintec E
T SIS SICoighiss Al prices excussive of VAT and camiage. m

Atmel 8051 FLASH Microcontroller Range

Comes complete with samples of Atmel 8951 and 8952 40 pin microcontrollers

X051-ST (ONLY £199)

Comes comgdlete with samples of Atmel 1051 and 2051 20 pin microcontrollers

Equinox Technologies, 229 Greenmount Lane Bolton BL1 5JB. Lancashire. ENGLAND
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SUPPLIER OF QUALITY USED
TEST INSTRUMENTS
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CONTACT

Cooke International

ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex, P022 OEB U.K.

Tel: (+44)01243 545111/2 Fax: (+44)01243 542457
CATALOGUE AVAILABLE
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CONTACT

Cooke International

ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex, PO22 OEB U.K.

Tel: (+44)01243 5451112 Fax: (+44)01243 542457
CATALOGUE AVAILABLE

FIELD ELECTRIC LTD

Sony new 1-44md 3-5” d/drive’s £14.50 ¢/p £2.50
Sony 9" super fine pitch Trinitron RGB VDU £35.00 cip £12.50
AT keyboards for IBM compatibles £7.00 c/p £3.50

IDE hard disk drives 40Mb upwards from £24.95

12" colour SVGA 800 x 600 NEC £45.95 c/p £14.00
Marconi Inst-2830 Multiplex Tester £300.00
Marconi Inst-Data Comms Tester £385.00
Marconi Inst-Digital Line Monitor £350.00
Marconi Inst-Digital Analyser £375.00
Farnell PSU 0-70V 0-5A/0-30V 0.10A £245.00
Siemens Data Line Analyser K1190 £375.00

Avo AC/DC Breakdown/lonisation Tester RM 215L1 £200.00

Tektronix DAS 9100 Digital Analysis System £175.00
Tektronix 7CT 1N Curve Tracer £295.00
Tektronix 7A 14A AMP £150.00
Tektronix 7511 DIFF-COMP- £100.00
Tektronix 7A13 £140.00
Tektronix 760.3 with DF2 + 7DOI LOGIC Analyser £350.00
Wandell & Golterman PMP20 Level Meter £90.00
IBM 486 SLC2-50 486 Computer C/with K/Board,

Mouse, 5Mb RAM, 1-44, 70Mb H/Disk £250.00
12 VAC 200 watt Transformer £15.00
27 VAC 130A Transformer NEW £18.00
7 VAC 130A Transformer NEW £18.00

Plotters ® Computers ® Communications ® PSU ® VDU's @ Video
® Fans @ Test ® Cable ® Network ® Printers ® Disk Drives always
in stock. Overseas Enq’ welcome. Telephone orders accepted.
C/P details please ring. All prices plus 17'/: VAT.

Field Electric Limited, Unit 2 Willows Link,
Stevenage, Herts SG2 8AB
Tel: 01438 353781 Fax: 01438 359397
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Andy Forder
01442 66551

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

5KVA I[SOLATION TRANSFORMER
As New Ex-equipment fuily shrouded Line Noise Suppression,
Ultra isolation Translormer with lerminal covers and Knock-out
cabie entries Pnmary 120/240V 120r24Qv 50/60
Hz. 005 pF Capacitance Size L.37 x W.19 x H.36cm Weight
42 Kilos PRI ICE £120.00 'VAT

VARIABLE VOLTAGE
TRANSFORMERS

ex-warehouse. Carmage on request.

“BOFFINS SPECIAL"- UNIQUE OFFER
£31,90 £6.00 | Surplus Precision Medical Unit, internally in excelient condiion.

ﬂ 44 53 VA Des:gned pnmanly 1o eject 8 precise controltable amount of fud

( inc T) from @ medical synnge {lafter not supphed) Cortains the

£7.0 'ollownggvemovable componants: Dual Micro Processor Boards
('::56 58 inc VAT) and EPROMS Escap Precision 12V DC Motor with 300:1 Gear
£8.5 Box and opueu onoooer coupied 0 a precision threatied drve

mechanism, with 6 x 1.5V NCad A.A. cells back-
up. LCD. Dbgnal read-out 17mm high with legends. Audibie
waming.
These are sold for the dismaniiing of the exceptioral quality

components, regret no Circuits available
Ridiculousty low pnce: £20.00 + £4.00 p&p
(£28.20 inc! VAT)

24V DC SIEMENS CONTACTOR
[ Type 3THB022 DB 2 x NO and 2 x NC 230V AC 104 contacts
Screw o Din Rail fang. Size H 120 x W 45 x (75mm, Brand
New Pnce £7.63 incl. P&P and VAT,
240V AC WESTOOL SOLENIODS

TT2 Mod 1 Hat 1 MAx stroke 1/4 n. Base mounting 1/2n.
stroke 5tbs pull approx. TT6 Mod 1 Ral. 2 Max stroke 1/8 in.
Front mounting 1/2in, Front mounting 172 in. stmke 15ibs pull
approx Prica incl p&p & VAT. TT2 £5 88, TT6 £B.81. SERIES
400 £7.54

0
OUTPUT 0—260V
Price P&P

0.5KVA 2.5 amp max

1KVA 5 amp max £41

2KVA 10 amp max £59.
(‘.‘79 78 inc VAT)
3KVA 15 amp max £78.65 £8.50
{£102.40 inc VAT)

5KVA 25 amp max 39.15
(Plus Carriage)
Buy direct trom the Importers. Keenest pices in the counlry

COMPREHENSIVE RANGE OF
TRANSFORMERS-LT-ISOLATION & AUTO

{110-240V Auto transfer elther cased with American socket and
mains lead of open frame type. Available for mmediate delvery

WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquires
ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES
4t 40 wart £14.00 (callers only)

AXIAL COOLING FAN
230V AC 120mm square x 38mm 3 blade 10 watt Low Norse
(E16.45 inc VAT) |1ay pnce £7,20 gl P&P and VAT. Other voltages and sizes

2ft 20 watt £9.00 (callers only] {£10.58 inc VA fabie from slock. Please telepho
12in 8 waht £4.80 + 75p p&p (pas2 mo VAT | *0 PR SRR R R
9in 8 watt £3.96 + 50p pAp (2524 Tnc val) | 8rana new Manut. by Imhot L3 x H1B x 19cm deep.
6in 4 watt £3.96 + 50p p&p ¢ .ig Removeable front and rear panel for easy assembly of
230V AC BALLAST KIT comy nts Grey finish ete with case teet
For either 6in, 9in or 12in tubes £6.05 ¢ £1.40 PRICE £16.45 INCL. P&P AVAT 2 off £28.20 inciusiv.

p&p (£8.75 inc VAT)
The above Tubes are sultable lor Forged Bank Nole
detection, security marking elc.
Other Wave Lengths of U.V, TUBE available please
lelephone your enquines

SEWING MACHINE MOTOR
Brand new 220/240v AC/DC SEW-TRIC 2 leac Brush Molor,
Size L. 100mm x H. 70mm x W S5mm. Spindie. ¥4in dia x i
tong. €14.10 inci. PAP & VAT
GEARED MOTORS

400 WATT UV LAMP & 71 RPM 20ib inch lorque reversable 115V AC mpy: including

Only £38.00 + £4.00 p&p (£49.35 inc VAT) capacitor and translormes lor 240V AC operation
160 WATTH§I_ELF EM.LRAVSTEEBBLACK Price Inc VAT & p&p
LIGHT MERCURY BUI SOLID STATE EHT UNIT
Available with BC or ES fiting. Pnice inc VAT Inpul 230240V AC, Output approx 15KV, Producirk Omm spark.
& pp and VAT £25.55 BiMtin 10’ $00 un’\erwéu B modblod itor Xome, % soe 1

continuous Designad for bosler igntion Dozens at uses in the
field of phgscs and elec!vonn: eg supplying neon of argon
ubes ew.

12V D.C. BILGE PUMPS £8.50 + £2.40 plp (:12 81 inc VAT) NMS
500 GPH 15 head 3 amy £19.98
1750 GPH 15#t head § amp £34 EPROM ERASURE KIT
Also now available 24V D.C. |7so GPN 15 heaq | Butd your own EPROM ERASURE for a fractior of the pnice of
oo s s nte {sveg (8D orecnamei g S ooy
submerged. PRICES INCLUDE "“' L VAT onioft swilch, satety microswitch and circult £15.00 + £2.00 p&p
(£19.98 inc VAT)

WASHING MACHINE WA'I’ER PUMP
Brand new 240V AC. tan cooled Can be used for & varety ot
Ypurposes. Iniet 1%in. outiet 1 in. dia. Price incluoes p&p & VAT.
11.20 eech or 2 for £20.50 inclusive,

SUPER HY-LIGHT STROBE KIT
Desiged for Disco, Theatrical uses etc.
Approx 16 joules. Adjusiable speed £50.00 4 £3.00 pap
(62.28 nc VAT)
Case and reflector £24.00 + £3.00 pdp (£31.73 inc VAT) Pye 15 amp chas
SAE for further delails including Hy-Light and in- | new price § for
dusinal Sirobe Kits.

MICROSWITCH
e lover microswitch, type St71. Brand
.05 inc VAT & p&p

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB
AX 0181-995 0549 0181-995 1560
ACCOUNT CUSTOMERS MIN, ORDER £10

Showroom open
Monday/Friday

Ample
Pariing Space

HicraPawenMeasurements

High-resolution Virtual Instrument System

WE PRESENT A STAND-ALONE
ANALOGUE PORT FOR THE PC WHICH
OFFERS A UNIQUE BLEND OF Buno
QuaLty ResOLUTION, aND PRICE. THE
MPM 22 Bir (ar 15sps) ADC  Has
PROGRAMMABLE SAMPLE RATE AND GAIN,
2 INPUT CHANNELS, SELF CALIBRATION,
EASY PARALLEL PORT  INTERFACING,
PROTECTED DIGITAL 1/O, A PROPER

WINDOWS CONTROL ENVIROMMEINT WITH
EXPERIMENT AUTOMATION AND DATA LOGGING, A RUGGED EXTRUDED CASE £7C... OuR
SYSTEM COSTS £295 BUILT AND CALIBRATED WITH SOFTWARE AND PSU, OrR YOU CAN BUY
THE BOARD FOR OEM use. FOR DETaILs, PHONE 01642 701786 or 342266,

LIVERPOOL

PROGRESSIVE RADIO

87/93 Dale Street
Tet: 0151 236 0982 0151 226 0154
47 Whitechapel
Tel: 0151 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS'
Open: Tues-Sat 9.30-5.30

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO
CASH immediate settiement.
We also welcome the opportunity to quote
for complete factory clearance
Contact:
COLES-HARDING & CO
Unit 58, Queens Road, Wisbech,
Cambs PE13 7PQ
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 20 YEARS
Tel: 01945 584188 Fax: 01945 475216

SMART CARD PRODUCTS
Smartcards, Readers/Encoders,
Evaluation & Development Kits...
http://www.gnld.neVusers/ct96/epsion.htm|
E-MAIL: epsilon @ powertech.no
EPSILON ELECTRONICS
Brynsengvn.1A,
0667 Oslo, Norway

TEL/FAX +4722640810

PRINTED CIRCUIT BOARDS
manufactured from your sche-
matics or layouts. No minimum
quantity. Phone 01232-473533
anytime or post details to P. Agar,
36 Woodcot Avenue, Belfast BTS
5JA.

ELECTRONIC PLANS, laser
designs, solar and  wind
generators, high voltage teslas,
surveillance devices, pyrotechnics
and com-puter graphics tablet. 150
projects. For catalogue, SAE to
Plancentre Publications, Unit 7, Old
Whart Industrial Estate, Dymock
Rogd, Ledbury, Herefordshire, HR8
2HS.
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TELEKINETICS
QUALITY PRODUCTS FOR YOUR IBM COMPATIBLE PC
CARD:

£50 BT INSTRUMENT
FOR ONLY £7.50

We refer to the 8T insulafion tester ond multi-meter with which
you con read insulation directly in megohms, AC volts up fo 230,
4 tanges of D( volts up to 500, 3 ranges of milliamps and one
5A range and 3 ranges of resktance. These are in perfect
condition, have had very litle use, i any, tested and fully
quoranteed. (omplete with leods cnd prods £7,50, Order Ref
7.5P4. Carrying case which will toke smofl tools o well £2 extra.
Postage £3 unless your arder & £25 and over.

J & N Foctors
Dept ET1, Pilgrim Works, Steirbridge Lane, Bolney,
Sussex, RRIT7 5PA
Telephone: (01444} 881965

LEN COOKE
ENTERPRISES
For the best value In Used
Electronic Test Instruments
We buy, sell and service oscilloscopes, signal
generators, frequency counters, spectrum
Analysers, Power meters, logic testers, etc.
Spare parts available for most Textronic
scopes.
Tel: 0181-813-9946
Fax: 0181-574-2339
Mobile: 0802 177752
Mall order address: Unit 5, Southall
Enterprise Centre, Bridge Road,
Southall, Middx. UB2 4Al
We engineer what we buy, we support
what we sell.

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 1HW

FAX 0181 559 1114

LEMON POWERED, DIGITAL
CLOCK KIT, Ail parts supplied
(Except Lemon!), Large Display,
High Educational Value, Great Fun.
Only £16.95 ea (Plus £1.50 P&P).
P.PS., 33B Rowlands Road,
Worthing, W Sussex, BN11 3JJ.



ELECTRONIC
VALVES

CHELMER VALVE
COMPANY
130 NEW LONDON ROAD,

CHELMSFORD

ESSEX CM2 ORG

Tel: 01245 355296

Fax: 01245 490064

For high quality audio valves

SOFTWARE

WSax® ASTRA Desk Top Accounting”

R- e Overture - wmang Soles. Rarchases, Nomenal VAT, ete

RRSE Premer - ps Suk job, EPOS, Baodes Serl %o, ec
ﬁa’f« Professional - plus Mul-Cumen Deptyucabon
S&S Systems Ltd, Bretion Court, Manor Road, Wales

Sheffic] dhnare dstrbuaon and Appk: deak
Tel: (01909) 773399 * Fax: (01909) 773645

PC ELECTRONIC, TECHNICAL
AND SCIENTIFIC PROGRAMS
LOW COST SPECIALIST LIBRARY
DESCRIPTIVE CATALOGUE AVAILABLE
PRICED AT £2.50. COMES WITH £2.00 OFF
MONEY VOUCHER TO PLACE AGAINST
YOUR FIRST ORDER.
PHONE/FAX FOR YOUR CATALOGUE FROM

PDSL, WINSCOMBE HOUSE, BEACON ROAD,
CROWBOROUGH, SUSSEX TN6 1UL

TEL 01892 663298 FAX 01892 667473

PRINTED CIRCUIT
BOARDS

SMART CARD PCB’S
Blanks for adult/D2mac etc
Season/eurocrypt int, pcb’s
D2MAC 14 ch cards £25 ea
Or made from your design.

Boards-r-us 0121-321 2436

PCB SCHEMATIC AND ART-
WORK LAYOUT, customised
product design, surface-mount
component sourcing and much
more... contact ULTRA-TECH.
Tel/Fax: 0181-472 8213 MOBILE:
0850 973555

TRANSFORMERS

T Variable Voltage
Technology Ltd

valves are back!

Mains transformers for HT circuits
Filament transformers
Smoothing chokes
Output transformers
Unit 24, Samuel Whites Estate, Medina
Road, Cowes, Isle of Wight PO31 7IP

Tel 01983 280592 Fax 01983 280593

To Advertise in the next issue of ETI please
write to ETI Classified advertising department,
Nexus Special Interests, Nexus House,
Boundary Way, Hemel Hempstead, Herts,
HP2 7ST, or Phone on 01442 66551

or Fax on 01442 66998

ETI

Name. ..........

Address

Signature .

ExpiryDate. .. ...... ..

PLEASE DEBIT MY ACCESS/BARCLAYCARD No.

ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED
ADVERTISEMENT DEPARTMENT, NEXUS HOUSE,
BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST.

Rates: Linage 75p per word + VAT minimum 15 words.

Semi-display £10.50 per single column cm plus VAT. No reimbursements for cancellations.
All ads must be pre-paid.

FOR SALE COMPONENTS PLANS OTHER — PLEASE STATE
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IGRO 2000

~ Get the best Universal
Diagnostic tool kit on the market

Our servicing

turnaround time has
been reduced by an
average of 32%. Of all
the diagnostic
packages tried this is
the first to live up to
its advertising.

We have been using
Microscope and
Postprobe for two

; il i months with great
Fully 0/S independent ; - success. It really is as

diagnostic software \ —uur ; good as you have said
H ' H I vl B R 0% in your publicity.
s e 1 have spoken to our

Use this Power-On-Self-test card to - . engineers about the Micro
debug any “dead” PC that won’t boot £ 2 2000 software/hardware
=Ll : package and received
favourable reports. They
say the best advantage
Micro 2000 has over
other packages is the
fact that it is operating
system independent.

A must-have
Remote
Diagnostics Tool

BURN-IN'
A proven way to

increase quality
control

To be truthful we at
Catalyst use Micro-
scope on every
machine when it
“walks” in or out of
the door of the office.

NEW RELEASES

Call about our Tutorial and

Troubleshooting Series on video lcno
§ cassettes! A wealth of technical
*§ help at your fngertips.

= == _ United r \ Netherlands & Germanv Spai
7/\ Kingdom France ’ ' sl

Lets you keep track of
hundreds or even
thousand of computers

Tel +44 1462 483483 Tel (+ 20 638 44 Tel (+4 420 OPEN JUNE/JULY
Fax +44 1462 481484 B Faxs(l.’)il())ozg 62(:)s §437 o4 e}=§x (+?3)26§99420 82780278 Call UK for details.



The new Maplin MPS catalogue is the essential Who said science had to be duil? Not us! The new .
electronic buyers’ guide. Featuring everything from combined Maplin MPS catalogue is bursting with
cables, tools and test equipment to capacitors, exciting ideas - from:a huge range of electronics
switches and optoelectronic components. And now kits, cycle"computers and navigation systems, o
combining the entire Maplin and MPS product range personal hi-fi, disco gear and home video editors.
under one cover, with volume price breaks, for the All at our best prices and with discounts for larger - —
first time ever. With over 2,000 N@W products to orders. Give your spare time a boost - reserve your~ _ |
choose from you won’t want to miss our new copy of the new Maplin MPS catalogue now. :

catalogue. Reserve your copy now.

The new Maplin MPS catalogue is out September 1996,
reserve your copy now

only £3.45 (free post & packing when you reserve your copy by 31 August)

Barnsley (Wombwell), Betfast, Birmingham, Bradford, Brighton, Bristol, Cardiff, Chatham, Coventry,

Phoneo1702 5& 1 61 ;
or visit your local Maplin store.
IN Dudley, Edinburgh, Glasgow, Leeds, Leicester, Liverpool, London (Edgware), London (Forest Hill),
London (Hammersmith), London (Iford), Manchester (Cheetham Hill), Manchester (Oxford Road),

Also available from September at WH Smith and John Menzies.
MAPLIN ELECTRONICS plc, Middlesborough, Mitton Keynes, Newcastie-Upon-Tyne, Northampton, Nottingham, Portsmouth, l

MAPLIN - 35 locations throughout the UK
PO Box 3, Rayleigh, Essex SS6 8LR Preston, Reading, Sheffield, Slough, Southampton, Southend, Stockport, Stoke-on-Trent

MAPLIN MONDO SUPERSTORE now open at 3 Regent Street, LEEDS. Look out for new stores opening in your area soon!



