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NEW Library Packs Available!

1

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' Quickroute helps you
to get working quickly and efficiently
Quickroute is available in 4 different versions (see Table) all of which offer great value for money.
Quickroute is available with multi -sheet schematic capture, 1-8 layer auto -routing, copper fill,
engineering change, and a range of popular file import/export features allowing connection to
simulators and other software packages (details on request). Prices are Personal (£68). Designer
(£149). PRO (£249) and PRO+(£399). Please add P&P and V.A.T to total (see below').
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SMARTRoute 1.0 is a new 32 bit auto -router that offers

MExpress is a powerful tool that can be used
interactively to load, analyse and display data - or by
using its powerful BASIC -like scripting language - you

amazing flexibility & power at an affordable price!
Compatible with Windows 3.1/95/NT, SMARTRoute gives
you total control over routing strategies including
layers used, track & via sizes, design rules, etc.

can create technical applications with buttons, menus
2D & 3D graphics, and powerful numerical methods
(ask for details).

SMARTRoute is completely compatible with Quickroute
3.5 and offers improved
completion rates compared
with Quickroute' s built in auto router (ask for details)
SMARTRoute is available for
£149 plus P&P and V.A.T.

Special bundle pricing for
Quickroute and SMARTRoute

when purchased together.

RIM "The Engineering & Scientific

Software People"
QUICKROUTE

SYSTEMS

Quickroute Systems Ltd., 14 Ley Lane,
Marple Bridge, Stockport, SK6 5DD, U.K.

from

£99

MExpress is available in Standard
(£99) and Developers Editions
(£299). Prices exclude P&P and
V.A.T (see below'). The
Developers Edition includes tools
for turning MExpress script files
into C++ code. This can then be
compiled by an MExpress
compatible C++compiler into a
stand alone executable!

Tel/Fax 0161 449 7101

Pi

WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk
`Post & Packing

(UK), £8 (Europe), £12 (World). Please add V.A.T to total

Prices and specifications subject to change without notice. All trade marks are acknowledged
& respected. All products sold subject to our standard terms & conditions (available on request).

Contents
Volume 25 No.10

Features
Projects

11

Magnetic Levitation

Research continues in Japan, America and Europe into the "flying trains"
that use controlled electro-magnetism to skim at high speeds over specially designed guideways. Nick Hampshire reports on the state of the art, and
adds an outline circuit for experirrenter3.
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ETI "Camp Light"

Free this month with ETI, a PCB to build. This novel approach to portable
lighting incorporates a 12V - 250V DC converter and uses a low -power consumption mains lamp.
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"Squarer"

John Linsley Hood has designed a good quality square -wave generator that
can be used with his low distortion oscillator to give quick, accurate audio
test results.
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Data Bus Monitor

This ETI data monitor checks and digitally displays all 8 bits of binary data
on an output port in decimal or hexadecimal format. Add flexibility to your
system, and save hasty arithmetic. By Tim Parker.
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Simple Power Line Signal Controller

A straightforward circuit for device control through house wiring that can be
expanded or not as you need it. By Bart Trepak.

Process Timer and Controller (Part 3)

53

Tim Parker continue his PIC16C54 process timer project this month with a
use`ul board to enable programmers to test the code of their interface
software without having to connect up the controller.
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Off you go
A self -timing switch by Terry Balburnie, for lights, alarms, computer
monitors or anything where you need a quick time-out.

Pre-Hertzian Radio - the Needles and
Fastnet System - Part 2
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George Pickworth undertakes h.s own lake experiment to find out more
about the single -cable marine communications system once used by the
Needles lighthouse.
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POWER AMPLIFIER MODULES -TURNTABLES -DIMMERS LOUDSPEAKERS -19 INCH STEREO RACK AMPLIFIERS
OMP MOS-FET POWER AMPLIFIERS
HIGH POWER. TWO CHANNEL 19 INCH RACK

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

MP MOS-FET POWER AMPLIFIER MODULE

6

T
. STAMPED FOR CATALOGUE

SUPPLIED READY BUILT AND TESTED.

Thep modules now enjoy a world-wide reputation for quality. reliability and perlormance at realistic plias. Four
models are available to suit the reads of the professional and hobby market iv Industry. Leisure. Instrumental and HI-FI
etc. When comparing prices NOTE that all models include toroidal power supply. integral heat sink. glass fibre P C.B.and
drive circuits to pow., a compatible Vu meter All models are open and shod 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-Fat Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W
100W) MXF400 (200W
MXF600 (300W
300W) MXF900 (450W
450W)

-3dB, Damping Factor

200W)

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 064.35 - C4.00 P&P

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: *Independent power supplies with two toroidal transformers * Twin L E O Vu meters *
Level controls Illuminated on,oI1 switch * XLR connectors * Standard 775mV inputs * Open and short circuit
proof * Latest Mos-Fets for stress Tree power delivery into virtually any load * High slew rate * Very low

OMP/MF 300 Mos-Fist Output power 300 watts

distortion * Aluminium cases MXF600 8 MXF900 fan cooled with D C loudspeaker and thermal protection.

-3dB, Damping Factor

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

T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.

R.M.S. Into 4 ohms, frequency response 1Hz - 100KHz
-110 dB. Size 330 x 175 it 100mm.

SIZES:- MXF200 W19 x113.2 (2U)s1311"
MXF400 W19 x115'

300, Slew Rate 60V/uS,

PRICE 081.75 + CLEO P&P

(3U)s012"

MXF600 W19 kfl51 (3U)s1313"
MXF900 W19
(3U)s1314.."

OMP/MF 450 Mos-Fet Output power 450 watts

PRICES:-MXF200 C175.00 MXF400 C233.85
MXF600 C329.00 MXF900 C449.15

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.

SPECIALIST CARRIER DEL £12.50 EACH

,sTFXTTVNTTTTSTI!F7:VNT4-iIrlir4TiMriVTT:,

PRICE 0132.85 - C5.00 P&P
OMP/MF 1000 Mos-Fist Output power 1000 watts
R.M.S. Into 2 ohms, 725 watts R.M.S. into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
-300. Slew Rate 75V/uS. T.H.D. typical
Factor
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.

Advanced 3 -Way Stereo Active Cross -Over. housed in a 19" x 1U case. Each channel has three level controls:

bass, mid & lop. The removable front fascia allows access to the programmable OIL switches to adjust the
cross -over frequency. Bass -Mid 250/500/800Hz. Mid -Top 1.8/ 3/5KHz. 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 0259.00 - IC12.00 P&P

Price C117.44 + £5.00 P&P

NOTE. NOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS.
STANDARD -INPUT SENS SOOrnil, BAND WIDTH 100K Hz.
PEC (PROFESSIONAL EQUIP
COMPATIBLE) - INPUT SENS
775mV, BAND WIDTH SOHN, ORDER STANDARD OR PEC.

* ECHO & SOUND EFFECTS*

it 4 ;1 *I .11-11_01', I I:4 4:11./Ikt
STEREO DISCO MIXER with 2 r 7 band
L & R graphic equalisers with bar graph

IRelfl e_7'. f1,41

LED Vu meters.

MANY OUTSTANDING
FEATURES, including Echo with repeat &
speed control, DJ Mic with talk -over
switch, 6 Channels with individual faders

FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

Sound Effects. Useful combination of the

following inputs, 3 turntables (nag), 3

McKenzie and Fane Loudspeakers are also available.

mks, 5 Line for CD, Tape, Video etc.

Price C 144.99 + £5.00 P&P
.7.-q5ETTia-.-
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Sam 482 a 240 x 120mm

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

TYPE 'A' (KSN1036 A) 3

rYP*

ALL EMINENCE UNITS 8 OHMS IMPEDANCE
8" 100 WATT R.M.S. ME8-100 GEN. PURPOSE. LEAD GUITAR. EXCELLENT MID, DISCO.
RES. FREO. 72Hz, FRED. RESP. TO 4KHz. SENS 97dB.

PRICE C32.71

C2.00 P&P

10" 100 WATT R.M.S. ME10- 100 GUITAR. VOCAL. KEYBOARD. DISCO, EXCELLENT MID.
RES. FREO. 71Hz. FREO. RESP. TO 7KHz. SENS97dB.
PRICE 033.74
C2.50 PAP
10" 200 WATT R.M.S. MEI 0-200 GUITAR, KEYB'D. DISCO. VOCAL. EXCELLENT HIGH POWER MID.

round with protective wire mesh. Ideal for RES. FREO. 65Hz, FREO. RESP. TO 3.5KHz, SENS 99dB.

bookshelf and medium sized Hi-Fi apeakers. Price C4.90
50p PEP.
super horn for general purpose speakers,
disco and P.A. systems etc. Price C5.99
50p P&P.
TYPE 'C' (KSN1016A) 2 x5 wide dispersion horn for quality Hi-Fi systems and quality discos etc. Price C6.99
50p P&P.

TYPE 'B' (KSN 1005A) 3'
TYPE 'El

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER

GRILLES, CROSS-OVERS AND HIGH POWER, HIGH

PRICE C43.47

-

C2.50 P&P

12" 100 WATT R.M.S. MEI 2-100LE GEN. PURPOSE. LEAD GUITAR. DISCO. STAGE MONITOR.
RES.FREO. 49Hz. FREO. RESP. TO 6KHz, SENS 100dB.
PRICE 035.64
C3.50 PEP

12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL. STAGE
MONITOR. RES. FREO 42Hz, FR EQ. RESP. TO 10KHz. SENS 98dB.

PRICE 036.67
C3.50 P&P
12' 200 WATT R.M.S. MEI 2-200 GEN. PURPOSE, GUITAR. DISCO. VOCAL, EXCELLENT MID.

FREO. 58Hz, FRED. RESP. TO 6KHz, SENS 98dB
PRICE 046.71
C3.50 P&P
TYPE 'D' (KSN1025A) 2 x6 wide dispersion horn. Upper frequency RES.
12" 300 WATT R.M.S MEI 2-30043P HIGH POWER BASS, LEAD GUITAR. KEYBOARD. DISCO ETC.
TYPE C

response retained extending down to mid -range (2KHz( Suitable for high RES. FREQ. 47Hz. FREQ. RESP. TO 5KHz. SENS 103dB.
PRICE 070.19
quality Hi-Fi systems and quality discos. Price C9.99
50p P&P.
15" 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS. INCLUDING BASS GUITAR.
5KHz, SENS 99dB.
TYPE 'E' (KSN1038A) 31. horn tweeter with attractive silver finish trim. RES. FREO. 46Hz. FREO. RESP.
PRICE £50.72
15" 300 WATT R.M.S. ME1 5-300 HIGH POWER BASS, INCLUDING BASS GUITAR.
Suitable for Hi-Fi monitor systems etc. Price 05.99
50p P&P.
RES.
FREQ.
39Hz,
FREO.
3KHz,
SENS
103dB.
PRICE C73.34
LEVEL CONTROL Combines. on a recessed mounting plate. level control
and cabinet input jack socket. 85x85mm. Price £4.10
50p P&P.
1-7277-4-TFT-47Termiwi-iiiirmuywl;wio

TYPE E

C3.50 PAP

-

TYPE

-

'

C4.00 PAP
C4.00 PEP

ALL EARBENDER UNITS 8 OFEIAS (Except E963° a Ee10-50 which are dual impedance lapped it 4 4 8 ohm)

If illfr.71-fTVITiTiriTIT

B ASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
8" SOwatt EB8-50 DUAL IMPEDENCE. TAPPED 4/8 OHM BASS. HI-FI. IN -CAR.

A new range of quality loudspeakers. designed to lake advantage of the latest
speaker technology and enclosuredeSigns Both models utilize studio quality

RES. FREO. 40Hz. FREO. RESP. TO 7KHz SENS 97dB.
PRICE C13.90
10" SOWATT E1310-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS. HI -Fl. IN -CAR.
RES. FREO. 40Hz, FREO. RESP. 10 5KHz, SENS. 99dB.
PRICE C13.65

12" cast aluminium loudspeakers with factory fixed grilles, wide dispersion
constant directivity horns. extruded aluminium corner protection and stee.
ball corners, complimented with heavy duty black covering The enclosures
are fitted as standard with top nets for optional loudspeaker stands

12- 100WATT 0312-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREO. 26Hz, FREO. RESP. 10 3 KHz, SENS 93413.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

-

60WATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC

PRICE C10.99

C1.50 P&P

1.50 P&P

RES. FREO. 40Hz. FREO. RESP. TO 111KHz, SENS 89dB.

PRICE 012.99 - C1.60 PAP
10" 60WATT EB I 0-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
RES. FREO. 35Hz FRED. RESP.T312KHz, SENS 98413.
PRICE C16.49 - C2.00 P&P

OPTIONAL STANDS PRICE PER PAIR C49.00
Delivery 06.00 per pair

THREE SUPERB HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
ISO WATTS (75
75) Stereo. 150W
Bridged Mono
250 WATTS (125
125) Stereo, 250W
Bridged Mono
400 WATTS (200
200) Stereo, 400W
Bridged Mono
ALL POWERS INTO 4 OHMS

Features:
* Stereo. bridgable mono * Choice of

.

03.50 PEP

PRICE C9.99

RES. FREO. 38Hz, FREO. RESP. TO 20KHz, SENS 94dB.

Meer.

.

C3.50 PEP

PRICE 042.12

6'4" 60WATT Ell8-410TC (TWIN CONE) HI-FI. MULTI -ARRAY DISCO ETC.

C12 50 PER PAIR

PRICES: 150W C49.99 250W C99.99
400W C109.95 P&P C2.00 EACH

PRICE C30.39

FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND
5' . 6OWATT E135-60TC (TWIN CONE) HI -Fl. MULTI -ARRAY DISCO ETC.

Ibl FC 1 2-100WATTS (100dB) PRICE C159.00 PER PAIR
lb' FC 1 2-200WATTS (100dB) PRICE C175.00 PER PAIR

[1: E.111Li A 4:1461

C2.50 P&P

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

RES. FREQ. 35Hz, FREO. RESP. 10 3KHz, SENS 96dB.

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

SPECIALIST CARRIER DEt

C2.00 PAP

high & low level Inputs * L & R level

controls * Remote on -off * Speaker &

-OLLEC3EB 00 VT. BODIED, PLC. ETC.

PRICES INCLUSIVE OF V.A.T. EALSEI COUNTER. VISA AND

ACCESS ACCEPTED SY POST, PHONE OR FAX.

EARCUNCIMI

11E2Z111

irr1:11.
PROVEN TRANSMITTER DESIONS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND H GH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
80-1081.011
YAK IF CONTROLLED PROFESSIONAL

OV TRANSMITTER

PERFORMANCE. RANGE UP TO 3 MILES. SR 38 x 123mm SUPPLY 12V u 0.5AMP

PRICE C14.85

E1.00 PIP

FM MICRO TRANSMITTER 100-108MHz. 4ARICAP TUNED. COMPLETE WITH
VERY SENS FET 811C, RANGE 100-300m. SIZE 56 z 46mrn SUPPLY 97 BATTERY.

PHOTO+ 3W 14.171AN9AUTTIR

B.K. ELECTRONICS
UNITS 1 & 5 COMET WAY. SOUTHEND ON SEA.
ESSEX SS2 6TR

Tel 01 702 527572 Fax 01 702 420243

MOONSHINE BIBLE 270 page book covering the production of
alchohol from potatoes nce grains etc Drawings of simple home
made stills nght through to commeraal systems E15 ref MS1

NEW HIGH POWER MINI BUG With a range of 800 metres or
more and up to 100 hours use from a PP3 this will be popular' Bug
measures less than 1' square' E28 Ref LOT 102
SINCLAIR C6 MOTORS We have a new ones available without
gearboxes at E50 ref LOT25

BUILD YOU OWN WINDFARM FROM SCRAP New
publication gives step by step guide to building wind generators
Armed with this publication and a good local scrap yard could make
you self suftoent in electncityi E12 ref LOT81

PC KEYBOARDS PS2 connector top quality suitable for all 286/
386/486 etc E 10 ref PCKB 10 for £65

TRACKING TRANSMITTER range 1 5-5 miles, 5,000 hours on
AA battenes also transmits info on car direction and mosoniWorks
with any FM radio 1 5' square £65 ref LOT101

ELECTRIC DOOR LOCKS Complete lock with both Yale lock
and 12v operated deadlock (keys included) EIO ref L0T99

GALLIUM ARSENIDE FISHEYE PHOTO DIODESComptete
with suggested circuits for long range communications \switching
£12 complete

SURVEILLANCE TELESCOPE Superb Russian zoom
telescope adjustable from 15x to 6001 complete with metal tnpod
(mposible to use without this on the higher settings) 66mm tense
leather carrying case E149 ref BAR69

WIRELESS VIDEO BUG KIT Transmits video and audio
signals from a mi nature CCTV camera (included) to any standard
television' NI the components including a PP3 battery will fit into a
cigarette packet with the lens requinng a hole about 3rnm diameter
Supplied with telescopic aenal 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 E99 REF EP79 (probably not licensable')

CCTV CAMERA MODULES 46X70X29mm, 30 grams 12v
100mA auto electronic shutter 3 6mm F2 lens, CCIR. 512x492
pixels video output is 1v p -p (75 ohm) Works direct), into a start or
video input on a tv or video IR sensitive E79 95 ref EF 137
IR LAMP KIT Suitable for the above camera enables the camera
to be used in total darkness, E5 99 ref EF 138

REMOTE CONTROLTANDATA TD1400 MODEM/
VIEWDATA Complete system comprising 1200/75 modern. auto
dialler. infra red remote keyboard (could be adapted for PC use?)
psu, UHF and RGB output phone lead. RS232 output. composite

serious star partnW up to 169x inagneknetron Send or fax fry further

WOLVERHAMPTON BRANCH
NOW OPEN AT WORCESTER ST
N A kilritiN rki 1114112 1701Q

bulb Icodfights built in charger and auto switch Fully cased 6v 8AH
lead acid req'd (secondhand) E4 ref MAG4P11

YUASHA SEALED LEAD ACID BATTERIES Two sizes
currently available this month 12v 15AH at El8 ref LOTS and 6v 10AH
(sut:ible for emergency lights above) at lust E6 ref LOT7

ELECTRIC CAR WINDOW DE-ICERS Complete with cable.
plug etc SALE PRICE JUST E4.99 REF SA28

details E249 ref TAL-1

CENTRAL POINT PC TOOLS Award winning software 1.300
virus checker. memory optimiser, disc optimiser. file compression
low level formatting backup scheduler disk defragmenter, undelete
4 calculators D base. disc editor, over 40 viewers remote computing
password protection, encryption, comprehensive manual supplied
etc E25 ref lot 97 3 5' disks.
GOT AN EXPENSIVE BIKE? You need one of our bottle alarms.
they look like a standard water bottle, but open the top, insert a key to
activate a motion sensor alarm built inside Fits all standard bottle

AUTO SUNCHARGER 155x300mm solarpanel with diode and 3
mete lead fitted with a agar plug 12v 2watt E9.99 REF SA25

MICRODRIVE STRPPERS Small cased tape dnves ideal for
stnpping lots of useful goodies including a smart case and lots of
components SALE PRICE JUST E4.99 FOR FIVE REF SA26

SOLAR POWER LAB SPECIAL You get TWO 6'x6' 6v 130mA
sole cells 4 LED's wire, buzzer. switch plus 1 relay or motor Superb
value kit SALE PRICE JUST E4.99 REF SA27

RGEL/CGA/EGA/TTL COLOUR MONITORS 12' in good

tamers supplied with two keys SALE PRICE E7.99 REF SA32

condition Back anodised metal case SALE PRICE E49 REF SA16B

GOT AN EXPENSIVEANYTHING?You need one olourcased

PLL G IN ACORN PSU 19v AC 14w E2 99 REF MAG3P10
13.IV 1.9A PSU cased with leads Just E999 REF MAG1OP3
UNIVERSAL SPEED CONTROLLER KIT Designed by us for

vibration alarms keyswrtch operated. fully cased just fit it to
anything frorn videos to caravans, provides a years protection from 1
PP3 battery. UK made SALE PRICE E4.99 REF SA33

DAMAGED ANSWER PHONES These are probably beyond
repair so just E4 99 each BT response 200 machines REF SA30

the C5 motor but ok for any 12v motor up to 30A Complete with PCB

etc a heat sink may be required E17 00 REF: MAG17

PHONE CABLE AND COMPUTER COMMUNICATIONS

COMPUTER DISC CLEAROUTWeareietwan a lot of software

PACK Kit contains 100m of 6 core cable 100 cable clips 2 line

packs that need cleanng so we are selling at disc value only' 50 discs
for E4 thats lust 8p each' dour choice of discs) E4 ref E P66

dnve rs with RS232 interfaces and all connectors etc Ideal low cost
method of communicating between PCs over a long distance utilizing
the senal ports Complete kit E8 99 Ref comp 1

IBM PS2 MODEL 160Z CASE AND POWER SUPPLY
Complete with fan etc and 200 watt power supply E9.95 ref EP67

DELL PC POWER SUPPLIES 145 waft. .5.-5..12,-12.

VIEWDATA SYSTEMS made by Phillips. complete with internal
120(4/75 modem keyboard. psu etc RGB and composite outputs.

150x150x85mm complete with switch, ftyleads and IEC socket.
SALE PRICE E9.99 ref EP 55

menu dnven, autodialler etc SALE PRICE E12.99 REF SA18

1.44 DISC DRIVES Standard PC 3 5' dnves but returns so they

so there is a lot about' £39 95 Ref EF78 500 pellets E4 50 ref EF80

will need attention SALE PRICE E4.99 ref EP63

PLUG IN POWER SUPPLY SALE FROM E1.60 Plugs in to

1.2 DISC DRIVES Standard 5 25' dnves toot retums so they will

13Asocket with outputlead three typesavalable, 9vdc 150mAE1 50
ref ,A19 9vdc 200nAE2 00 ref SA20 6 5vdc 50OmA E2 ref SA21
VICE° SENDER UNIT. Transmits both audio and video signals

AIR RIFLES.22As used by theChinesearmytortramingpuposes.

need attention SALE PRICE NOW ONLY E3.50 ref E P69

PP3 NICADS Unused but some storage marks E4 99 ref EP52
DELL PC POWERSUPPLIES (Customer -etums) Standard PC
psu's complete with fly leads, case and fan .12v.-12v.+5v.-5v SALE
PRICE E1.99 EACH worth Ifor the bits alone' ref DL1 TRADE PACK.
OF 20 E29.95 Ref DL2
GAS HOBS AN D OVENS Brand new gas aopliances. perfect for
small flats etc Basic 3 burner hob SALE PRICE E24.99 ref EP72
Basic small built in oven SALE PRICE E79 ref EP73

RED EYE SECURITY PROTECTOR 1.000 watt outdoor PIP

frorr either a video camera. video recorder, TV or Computer etc to a ny
standard TV set in a 100' range (tune TV to a spare channel) 12v DC

op Pnce is E25 REF: MAG15 12v psu is E5 extra REF: MAG5P2

IMMATURE RADIO TRANSCEIVERSA pwr of walloe talkies
writhe range up to 2km in open country Uresmeasure 22x52x155mm

Including cases and earp'ces 2xPP3 read E30 00pr REF: MAG30

'FM TRANSMITTER KIT housed in a standard working 13A
adaDteril the bug runs directly off the mains solastsforeverl why pay
£703' or pnce is £15 REF E F62 (kit) Transmits to any FM radio

output Absolute baroain for Darts alOne'l£9 95 ref BAR33

switch SALE PRICE E9.99 ref EP57

9 WATT CHIEFTAN TANK LASERS

ENERGY BANK KIT 100 6N6' 6v 100mA panels, 100 diodes

FM BUG BUILT AN D TESTEDsupenor design to krt Supplied

connection details etc £69 95 ref EF 112

to Cmtective agencies 9v battery req d E14 REF MAG14

Double beam units designed to fit in the gun barrelof a tank, each unit
has two semi conductor lasers and motor dnve units for alignement

7 mile range, full circuit diagrams. new pnce £50.000? us? £349
Each unit has two gallium Arsenide injection lasers, 1 x 9 waft, 1 x
3 watt 900nm wavelength. 28vdc 600hz pulsefrequency The units
also contain an electronic receiver to detect reflected signals from
targets five or more units £299 ea £349 for one Ref LOT4

TWO WAYM IRROR KIT Indudesspeaal adhesive film to make
two way mirrors) up to 60N20' (glass not included) includes full
instructions E12 ref TVV1

NEW LOW PRICED COMP UTE R/WORKS HOP/H I.FI RCB
UNITS Complete prctecton from faulty equipment for everybody'
rime unitfitsin standard IEClead(extendsdby 750mm), stied in less
than 10 seconds. reset/test button. 10A rating E6 99 each ref LOTS
Or a pack of 10 at E49 90 ref LOT6 If you want a box of 100 you can
have one for £2501

PASTEL ACCOUNTS SOFTWARE, does everything for all

TA -KING COINBOX STRIPPER COMPLETE WITH

suesofbusinesses,indudeswordprocessor reoortwnter. windowing.
networkable up to 10 stations. multiple cash Docks etc 200 page

CCINSLOT MECHANISMS onginally made to retail atE79 each,
there units are designed to convert an ordinary phone into a
payphone The units have the locks missing and sometimes broken

comprehensive manual 90 days free technical support (01342326009 try before you buy') Current retail price is E129, SALE
PRICE E9 95 ref SA12 SAVE E120.

hinges However they can be adapted for their ongmal use or used for
something else?? SALE PRICE JUST E2.50 REF SA23

COMPLETE PC 200 WATT UPS SYSTEM Top of the range

GAT AIR PISTOL PACK Complete with pistol. darts and pellets

UPS system providing protection for your computer system and
valuable software against mains power flucteations and cuts New

£12 95 Ref EF82B extra pellets (500) E4 50 ref EF80

and boxed, UK made Provides up to 5 mins running time in the event

130mA SALE PRICE E4.99 REF SA24

of complete power failure to allow you to run your system dow

FIBRE OPTIC CABLE BUMPER PACK 10 metres for EA 99

correctly LAST FEW TO CLEAR AT E49 SAVE E30 ref LOT61
BIG BROTHER PSU Cased PSU. fiv 2Aoutout. 2m op lead. 1 5ri
input lead. UK made 220v SALE PRICE E4.99 REF EP7

3

types

available,

single

channel

MIXED GOODIES BOX OF
MIXED COMPONENTS WEIGHING 2 KILOS
YOURS FOR JUST E6.99

WEB SITE

4X28 TELESCOPIC SIGHTS Suitable for all air nfies, ground

http://www.pavilion.00.uk/bull-eleiotrloal

(left,right,forwards,backwards)£6 ref LOT1 . Two
channel with more features £12 ref LOT2.

RACALMODEM BONANZA! 1Racal MPS12231200/75modern
telephone lead mains lead. manual and comms software the

THOUSANDS AVAILABLE RING/FAX FOR DETAILS!
MAGNETIC CARD READERS (Swipes) £995 Cased with

4.6mw LASER POINTER. BRAND NEW MODEL NOW 114

flyleads. designed to read standard credit cards, they have 3 wires
coming out of the head so they may wnte as well? complete with
control elctronics PCB just E9 95 ref BAR31

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

PANORAMIC CAMERA OFFER Takes double width

ref v1AG5P13 ideal for expenmentersI30m for E12.99 ref MAG13P1

Check out our

RADIO CONTROLLED CARS FROM £6
EACH!!!! All returns from famous manufacturer,

6"::12" AMORPHOUS SOLAR PANEL 12v 155x3lOrnm

cheapest way onto the nett all this for just £12. ref DEC13

lenses, good light gathenng properties £19 95 ref R/7
GYROSCOPES RememberthesOwell we have found acompany
that still manufactures these popular scientific toys perfect gift or for
educational use etc £6 ref EP70

HYPOTHERMIA SPACE BLANKET 215x150cm aluminised
foilblanket reflects more than 90% of body heat. Also suitable for the
col ist ruction of two way mirrors' E3 99 each ref 0/L041

LE ASIATIC RANGER COMPASS Oil filled capsule. strong

STOCK!, supplied in fully built form (looks like a nice
pen) complete with handy pocket clip (which also acts
as the on/off switch.) About 60 metres range) Runs on

2 AAA batteries. Produces thin red beam ideal for
levels, gun sights, experiments etc. just E39.96

ref

DEC49 TRADE PRICE E28 MIN 10 PIECES
BULL TENS UNIT Fully built and tested TENS (Transcutaneous
Electncal Nerve Stimulation) unit, complete with electrodes and IJI
instructions TENS is used for the relief of pain etc in up to 70% of

photographs using standard 35mm film Use in honzontal or vertical
mode. Complete with strap E7 99 ref BARI

sufferers Drug free pain relief safe and easy to use, can be used in
conjunction with analgesics etc £49 Ref TEN/1

COIN OPERATED TIMER KIT Complete with coinslot

PC PAL VGA TO TV CONVERTER Converts a colour TV into

mechanism. adjustable time delay, relay output, put a coinslot on
anything you like' TV,s. videos. fndges, dnnks cupboards. HIFI

for laptops or a cheap upgrade Supplied

a bascVGA screen Complete withbwltin psu lead and sAvare Ideal
in

kit form for home

metal case large luminous points Sight line with magnifying viewer
5Ornm dia 86gm E10 99 ref 0/X604

RECHARGE ORDINARY BATTERIES UP TO 10 TRIESI
Wrh the Battery Wizard' Uses the latest pulse wave charge system
to charge all popular brands of ordinary batteries AAA. AA. C. D four
at a time Led system showsw hen battenes are cha rged automatically

relects unsuitable cells complete with mans adaptor BS approved
Price is £21 95 ref EP31
TALKING WATCH Yes. it actually tells you the time at the press of
a button Also features a voice alarm that wakes you up and tells you
what the time is' Lithium cell included E7 99 ref EP26

PHOTOGRAPHIC RADAR TRAPS CAN COST YOU
YOUR LICENCE! The new multiband 2000 radar detector can
present even the most responsible of deversfrom losing theulicencel
ACqustable audible alarm with 8 flashing leds gives instant warning of
ra jar zones Detects X. K, and Ka bands 3 mile range, 'over the hill'
'around bends' and 'reartrap facilites micro sizejust4 25N2 5'x 75'
n pay for itself in just one day' £79 95 ref E P3
3" DISCS As used on older Amstrad machines. Spectrum plus3's
etc E3 each ref BAR400

takes 5053.'5 and £1 coins DC operated. pnce just E7 99 ref BAR27

assembly SALE PRICE £25 REF SA34

ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom.

EMERGENCY LIGHTING UNIT Compete unit with 2 double

metal constructor. built in light, shnmp farm, group viewing screen.
lots of accessones E29 ref ANAYLT

SOME Or OUR PRODUCTS MAT SE UWL:CENSABLE IN THE US

STEREO MICROSOPES BACK IN STOCK Russian. 200x

BULL
ELECTRICAL
250 PORTLAND ROAD, HOVE. SUSSEX .

microscope that would normally be around the £700 mark. our pnce
is ust E299 (full money back guarantee) full details in catalogue

AA NICAD PACK Pack of 4 tagged AA mails E2 99 ref BAR34

PLASMA SCREENS 222x310mm, no data hence E4.99 ref
BAR67
N IGHTSIGHTS Model TZS4 with infra red illuminator. views up to
75 metres in full darkness in infrared mode. 150m range, 45mm lens,
13 deg angle of view, focussing range 1.5m to infinity 2 AA battenes
required 950g weight E199 ref BARBI 1 years warranty

LIQUID CRYSTAL DISPLAYS Bargain prices,
16 character 2 line, 99x24mm £2 99 ref SM 1623A
20 character 2 line, 83x19mm £399 ref SM2020A
16 character 4 line, 62x25mm £599 ref SMC1640A
TAL-1 110MM NEWTONIAN REFLECTORTELESCOPE
Russian Superb astronomical 'scope everything you need for some

BN3 SQT. (ESTABLISHED 50 YEARS).
MAIL ORDER TERMS: CASH, PO OR CHEQUE
WITH ORDER MIS £3 P&P PLUS VAT.
PLEASE ALL00. 7-10 DAYS FOR DELIVERYPHONE ORDER8
WELCOME (ACCESB.V18A, SW(FC7R, AMERICAN EXPREM1

TEL: 01273 203500
FAX 01273 323077
buttikpavilion.co.uk

complete with lenses. lights. filters etc etc very comprehensive

WE BUY SURPLUS STOCK
FOR CASH
BUYERS DIRECT LINE 0802 660377

FRF,ECATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE, 50P STAMP OR FREE
ON REQUEST WITH ORDER.

ELECTRONICS
TODAY INTERNATIONAL

Flexible

current
chaser

A flexible ac current probe specially
for irregular -shaped conductors
with difficult access is available
from all Professional Instrument
Distributor Association (PIDA)
members. The LEM-flex ac current
probe is compatible with any digital
multimeter, chart recorder or
oscilloscope. The compact,
portable probe has back -on -itself
flexibility with two standard current
ranges to each unit, a wide
bandwidth, 1% accuracy and
electrical isolation with rugged
durability. Standard models are available in lengths of 61, 91 and 122 cm, with dual rances of 0-30/30-300A, 0-300/.0C
3000A and 0-60/600-6000A. Flexible air -core toroidal current transformers have overcome he limitEtions of iron -core cu tent
transformers, particularly with regard to rigidity.
Apart from their ability to go around multiple ocd-shaped conductors in tight positions, vith ideal applicalcns are raid to
in large variable -speed drives, phase currents in rotor drives and UPS systems, output check of MG sets in standby doe/
supplied, power semiconductor failure, current measurement of diodes or SCRs in power p=ctifiers c n a test or perm art
basis, and as front-end probes for power monitoring, harmonic analysis and data logging.
For information Tel Fred Hutchinson at Quiswood Ltd. 01756 799737.

486 microcontroller
The compact, multi -function PCA-6144V CPU card in the photo is a fully featured 486DX2/DX4 industry -grade CPU card with on -board VGA display
capability.

The local bus VGA controller has a Windows accelerator and 1mB of
display memory. The card supports up to 64MB of on -board dram with a
secondary level cache of 128K.
Other on -board features include an enhanced IDE hard disk interface,
floppy disk controller, PC/104 interface bus connector allowing modular
expansion of the board, two high speed i6C550 buffered serial ports (one
RS232 and one RS -232/485), an enhanced bi-directional parallel port and a
PS/2 mouse connector.
The card also has on -board power management to the "green function"
standard, accessed via the BIOS, which provides three power -save modes:
doze, sleep and suspend.
There is a 63 -level on -board watchdog timer for fault -critical
applications, allowing automatic reset in the event of a software failure. The
board operates from a single 5V supply and is designed to run reliably
between 0 and 60 degrees C.
The PCA-6144V is available from Integrated Measurement Systems
(IMS), 305-308 Solent Business Centre, Millbrook Road West,
Southampton S015 OHW. Tel 01703 771143 Fax 017703 704301.
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Tinner is lead-free
Intertronics have a lead-free soldering -iron tip-tinner in
two sizes.
Modern self-cleaning solder does not entirely remove the
problem of oxide deposits clogging the soldering bit and
lowering its efficiency. IC lead-free tip tinner is designed to
prolong bit -life and increase soldering efficiency, and being
lead free helps to keep polluting by-products of soldering to
a minimum.
The Tip Tinner is packages in an ESD-safe metal
contained with an adhesive pad for fixing to the workbench.
The two packages are priced at £5.88 and £10.41.
Information from Intertronics, Unit 9, Station Field
Industrial Estate, Banbury Road, Kidlington, Oxon ONCE 1JD
Tel 01865 842842 Fax 01865 842172.

R & R LOTION
TEMPE. AZ U.S.A.

802-96 8_#'

National
Modern transformers for
Microelectronics ancient valves

Institute

Nine major semiconductor companies
have banded together to found the National
Microelectronics Institute (NMI) in the UK.
Motorola, NEC, National Semiconductor
(UK), Seagate Microelectronics, Siemens
Microelectronics, Fujitsu, Newport Wafer
Fab, Philips Semiconductors and GEC Plessey will own the Institute, based on the
campus of the Heriot-Watt University,
collectively and will be working in
partnership with the Department of Trade
and Industry, the Scottish and Welsh
Offices, and the Government Office for the
North East.
The NMI will aims to provide a focus for
coordinating the training, supply and
research infrastructure for the
semiconductor manufacturing industry in

the UK. An important initial priority will be to
focus on the availability of skilled technicians
and engineers for the industry.
Launching the new Institute on July 8th,
Ian Lang, President of the Board of Trade in
the UK, said:
"Semiconductors are a key enabling
technology for the creation of the
Information Society, providing the means for
the processing and storage of vast
quantities of data.
The growth rates in this sector during
1995 were amongst the most remarkable
on record for a major industry during
peacetime. I am glad to say that the UK has
secured a significant share of this expanding

A range of transformers specially designed to meet the needs of the regrowth
in the valve market has been launched, aimed especially at electronics and
amateJr radio enthusiasts. The new VTM ragne is made by Variable Voltage
Technology to traditional requirements bu tusing modern methods and materials,
including high grade annealed copper wire and high quality grain -oriented
lamination. VTM transformers have been designed to give a low flux density to
ensure reduced magnetic fields. The meet the requirements of the EMC and low
voltage directives. CE ma -king is available where appropriate. The transformers
can be specified for either frame or vertical mounting, and are designed
I, particularly for
mains transformers 'or HT circuits with or without filamert windings

fiament transformers
mains smoothing chokes
cutout transformers with triode or pentode connections, or for use in
ultralinear mode. EL34 and EL84 valve types are catered for, and various
loudspeaker impedance tappings are available.
grid coupling transformers, fully screened, single ended or push/pull.
VVT is a specialist transformer designer and manufacturer that can
customise its standard range transformers to meet non-stancard requirements.
Variable Voltage Technology Ltd., Uni- 24, Samuel Whites Estate, Medina Road,
Cowes, Isle of Wight P031 7LP Tel 01983 280592 Fax 01983 280593.

industry.

"This is an industry that requires ever closer links with educational institutions and
local agencies, and with its suppliers."
For information contact Sam McEwan Tel
0141 228 2299.
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THE ORIGINAL SURPLUS WONDERLAND!

Surplus always
wanted for cash!

Surplus always
wanted for cash!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS
IC's -TRANSISTORS - DIODES
19" RACK CABINETS

LOW COST PC's SPECIAL BUY

'AT 286'

WOO

OBSOLETE - SHORT SUPPLY - BULK

Superb quality 6 foot 40U

6,000,000 items EX STOCK

Virtually New, Ultra Smart

Less than Half Price!

For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST

40Mb HD + 3Mb Ram

MIllelissorowast
8I

LIMITED QUANTITY only of these 12Mhz HI GRADE 286 systems

Made in the USA to an industrial specification, the system was
designed for total reliability The compact case houses the motherboard. PSU and EGA video card with single 5%" 1.2 Mb floppy disk
drive & Integral 40Mb hard disk drive to 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 !

£29.00
£19.95
£22.50
£29.00

Optional Fitted extras: VGA graphics card
1.4Mb 31' floppy disk drive (instead of 1.2 Mb)
Wordperfect 6.0 for Dos - when 31f FDD option ordered
NE2000 Ethernet (thick, thin or twisted) network Card

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 expandable
Only

Many other options avalable - call for details.

£399.00 (E)

Optima Enclosures Ltd. Units feature

designer. smoked acrylic lockable front door,
full height lockable half louvered back door

and louvered removable side panels. Fully
adjustable internal fixing struts, ready punched

for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amp
socket switched mains distribution strip make
these racks some of the most versatile we
varety of inputs allows ccnnecticr to a host of comput- have ever sold. Racks may be stacked side by side and therefore

Mitsubishi FA3415ETKL 14" SVGA Muldsync colour monitor with fine
028 dot pitch tube and resolution of 1024 x 768. A

00 e)

Order as HIGRADE 286 onfi y

Top quality 19' rack cabinets made in UK by

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

ers ridudng IBM PCs n CGA. EGA VGA 8. SVGA require only two side panels to stand singly or in multiple bays.
modes, BBC, COMMODORE (including Amiga 1200),

ARCHIMEDES and APPLE Many features- Etched
faceplate, text switching and LOW RADIATION MPR
specification. Fully guaranteed, supplied in EXCELLENT !tie used condrtton

Tilt 8 Swivel I3ase 14.75
Only £119
VGA cable for IBM PC included
External cables for other types of computers CALL

(El

Order as
MRS -SVGA

As New - Used on film set for 1 week only!!
15" 0.28 SVGA 1024 x 768 res. colour monitors.
Swivel & tilt etc. Full 90 day guarantee. £145.00 (E)

FLOPPY DISK DRIVES 31/2" - 8"
51/4" or 31/2" from only f18.95 !

HARD DISK DRIVES
£59.95(C)
159.95(C)
169.00(C)
169.00(C)
1185.00(C)
149.95(C)
169.95(C)
169.95(C)
189.00(C)
1195.00(C)
1195.00(E)

31/2" FUJI FK-309-26 20mb MFM I/F RFE
31/2" CONNER CP3024 20 mb IDE I/F (or equiv )RFE

31e CONNER CP3044 40mb IDE I/F (or equiv )RFE
314' RODIME RO3057S 45mb SCSI I/F (Mac & Acorn)
31/2" WESTERN DIGITAL 850mb IDE I/F Brand New
51/4" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE
534" SEAGATE ST -238R 30 mb RLL I/F Ref urb
EA' CDC 94205-51 40mb HH MFM I/F RFE tested
514" HP 97548 850 Mb SCSI RFE tested
51/4" HP C3010 2 Gbyte SCSI differential RFE tested
8' FUJITSU M2322K 160Mb SMD I/F RFE tested
Hard disc controllers for MFM IDE, SCSI, RLL etc. from £16.95

THE AMAZING TELEBOX
Converts your colour monitor Into a QUALITY COLOUR TV!!

,issea

TV SOUND &
VIDEO TUNER

c

CABLE COMPATIBLE'

The TELEBOX is an attractive fully cased mains powered unit, containing all electronics ready to plug into a host of video monitors
made by makers such as MICROVITEC, ATARI, SANYO, SONY,
COMMODORE, PHIUPS, 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 television receivers' (TELEBOX MB). Push button controls on the front
panel allow reception of 8 fully tuneable 'off air 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 without sound - an integral 4 watt audio amplifier and low level Hi Fi
audio output are provided as standard.
£36.95
TELEBOX ST for composite video input type monitors
£39.50
TELEBOX STL as ST but fitted with integral speaker
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95
For overseas PAL versions state 5.5 or 6 mHz sound specification
'For cable / hyperband reception Telebox MB should be connected
to a cable type service. Shipping code on all Teleboxe's is (B)

DC POWER SUPPLIES

Virtually every type of power
supply you can imagine.Over

10.000 Power Supplies Ex Stock

Call for info / list.

side. front and back doors. Front and back doors are
hinged for easy access and all are lockable with

five secure 5 lever barrel locks. The front door

is constructec 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 fixing

members to take the heaviest of 19" rack ;
equipment. The two movable vertical fixing struts
(extras available) are pre punched for standard
'cage nuts'. A mains distribution panel internally mounted to the bottom rear, provides 8 x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched

j
/

utility socket. Overall ventilation is provided by

fully louvered back door and double skinned top section
with top and side louvres. The top panel may be removed for fitting
of integral fans to the sub plate etc. Other features include: fitted
PHIUPS HCS31 Ultra compact 9" colour video monitor with stan- castors and floor levelers, prepunched utility panel at lower rear for
dard composite 15.625 Khz video input via SCART socket. Ideal cable / connector access etc. Supplied in excellent, slightly used
for all monitoring / security applications. High quality, ex -equipment condition with keys. Colour Royal blue. External dimensions
fully tested & guaranteed (possible minor screen burns). In attrac- mme1625H x 635D x 603 W ( 64" H x 25" D x 2314" W )
Sold at LESS than a third of makers price !!
tive square black plastic case measuring W10' x H10" x 131/2" D.
240 V AC mains powered.
Only £79.00 (o)
used condition - fully tested guaranteed
Dimensions: W14" x H1244" x 151/2" D.

Only £95

lEl

KME 10" 15M10009 high definition colour monitors with 0.28' dot

pitch. Superb clarity and modern styling..
Operates from any 15.625 khz sync RGB video
source, with RGB analog and composite sync

such as Atari, Commodore Amiga, Acorn

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

32U - High Quality - All steel RakCab
Made by Eurocratt Enclosures Ltd to the highest possible spec,
rack features all steel construction with removable

Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors.
Good SH condition - from 1299 - CALL for Info
PHILIPS HCS35 (same style as CM8833) attractively styled 14"
colour monitor with both RGB and standard composite 15.625
Massive purchases of standard 51/4' and 31/2" drives enables us to Khz video inputs via SCART socket and separate phono jacks.
present prime product at industry beating low prices! All units (unless Integral audio power amp and speaker for all audio visual uses.
stated) are BRAND NEW or removed from often brand new equip- Will connect direct to Amiga and Atari BBC computers. Ideal for all
ment and are fully tested, aligned and shipped to you with a 90 day video monitoring / security applications with direct connection
guarantee and operate from standard voltages and are of standard to most colour cameras. High quality with many features such as
size. All are IBM-PC compatible (if 31' supported on your PC).
front concealed flap controls, VCR correction button etc. Good
31/2" Panasonic JU363/4 720K or equivalent RFE
£24.95(B)
31/2" Mitsubishi MF355C-L. 1.4 Meg. Laptops only
£25.95(B)
£18.95(B)
31/2" Mitsubishi MF355C-D 1.4 Meg. Non laptop
118.95(B)
5%" Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE
5%" Teac FD -55F -03-U 720K 40/80 (for BBC's etc) RFE £29.95(B)
£22.95(B)
5%" BRAND NEW Mitsubishi MF501 B 360K
Table top case with integral PSU for HH 5%' Flopp or HD 129.95(8)
1195.00(E)
8" Shugart 800/801 8' SS refurbished & tested
£195.00(E)
8" Shugart 810 8" SS HH Brand New
£250.00(E)
8" Shugart 851 tir double sided refurbished 8 tested
£275.00(E)
Mitsubishi M2894-63 8" double sided NEW
Mitsubishi M2896 -63-02U 8" DS slimline NEW
£285.00(E)
£499.00(E)
Dual 8" cased drives with integral power supply 2 Mb

Overall dimensions are: 771" H x 321" 0 x 22' W. Order as:
OPT Rack 1 Complete with removable side panels. £335.00 (G)
£225.00 (G)
OPT Rack 2 Rack, Less side panels

Archimedes & BBC. Measures only 131' x 12' x
11". Good used condition

A superb buy at only £195.00

(G)

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

Only £125 (E)

TOUCH SCREEN SYSTEM

20" 22" and 26" AV SPECIALS

The ultimate in 'Touch Screen Technology' made by the experts Superbly made UK manufacture. PIL all solid state colour monitors, MicroTouch - but sold at a price below cost It System consists of
complete with composite video & optional sound input. Attractive a flat translucent glass laminated panel measuring 29.5 x 23.5 cm
teak style case. Perfect for Schools. Shops, Disco, Clubs, etc.In connected to an electronic controller PCB. The controller produces
a standard serial RS232 or TTL output which continuously gives
EXCELLENT little used condition with full 90 day guarantee.
simple serial data containing positional X & Y co-ordinates as to
where a finger is touching the panel - as the finger moves. the data
26"....£185
(F)
22"....£155
20"....£135
instantly changes. The X & Y information is given at an incredible
matrix resolution of 1024 x 1024 positions over the entire screen
size !! A host of available translation software enables direct conMITS.). FA3445ETKL 14" Industrial spec SVGA monitors £245 nection to a PC for a myriad of applications including: control pan1POA els, pointing devices, POS systems, controllers for the disabled or
2kW to 400 kW - 400 Hz 3 phase power sources - ex stock
£950 computer untrained etc etc. Imagine using your finger with
IBM 8230 Type 1, Token ring base unit driver
£750 'Windows', instead of a mouse !! (a driver is indeed available !) The
IBM 53F5501 Token Ring ICS 20 port lobe modules
195 applications for this amazing product are only limited by your
IBM MAU Token ring distribution panel 8228-23-5050N
1550 imagination!! Complete system including Controller, Power Supply
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE
£POA and Data supplied at an incredible price of only Trend DSA 274 Data Analyser with G703(2M) 64 i/o
£145.00 (B)
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500 Full MICROTOUCH software support pack
£3750 and manuals for IBM compatible PC's E29.95 RFE - Tasted
HP1650B Logic Analyser
1POA
HP3781A Pattern generator & HP3782A Error Detector
£950
HP APOLLO RX700 system units
HP6621A Dual Programmable GPIB PSU 0-7 V 160 watts £1800
1175 INTEL 'ABOVE' Memory Expansion Board. Full. length PC -XT
HP3081A Industrila workstation c\w Barcode swipe reader
£675 and PC -AT compatible card with 2 Mbytes of memory on board.
HP6264 Rack mount variable 0-20V @ 20A metered PSU
£POA Card is fully selectable for Expanded or Extended (286 processor
HP54121A DC to 22 GHz four channel test set
£1850 and above) memory. Full data and driver disks supplied. RFE.
HP7580A Al 8 pen HPGL high speed drum plotter
£59.95(A1)
£650 Fully tested and guaranteed. Windows compatible.
EG+G Brookdeal 95035C Precision lock in amp
EPOA Half length 8 bit memory upgrade cards for PC AT XT expands
View Eng. Mod 1200 computerised inspection system
Ling Dynamics 2kW programmable vibration test system
£POA memory either 256k or 512k in 64k steps. May also be used to fill
Computer controlled 1056 x 560 mm X Y table 8 controller £1425 in RAM above 640k DOS limit Complete with data
1POA Order as: XT RAM UG. 256k. £34.95 or 512k £39.95 (A1)
Keithley 590 CV capacitor / voltage analyser
£3750
SIMM SPECIALS
Racal ICR40 dual 40 channel voice recorder system
£9500 1 MB x 9 SIMM 9 chip 120ns
Only £16.50 (A1)
Fiskers 45KVA 3 ph On Line UPS - New baits Dec.1995
£22.95 (Al)
or 7Ons
£POA 1 MB a 9 SIMM 3 chip 80 ns £19.50
ICI R5030UV34 Cleanline ultrasonic cleaning system
£23.75 (A1)
or 7Ons
£2200 1 MB x 9 SIMM 9 chip 80 ns £21.50
Mann Tally MT645 High speed line printer
Only £95.00 (At)
£1200 4 MB 70 ns 72 pin SIMM -with parityIntel SBC 486/133SE Multibus 486 system. 8Mb Ram
£1150 INTEL 486-DX33 CPU £55.00 INTEL 486-0X66 CPU £69.00 (Al)
Zeta 3220-05 AO 4 pen HPGL last drum plotters
FULL RANGE OF CO -PROCESSOR'S EX STOCK - CALL FOR £££
£1450
Nikon HFX-11 (Ephiphot) exposure control unit
Motorola VME Bus Boards 8 Components List. SAE / CALL £POA
£550
Trio 0-18 vdc linear, metered 30 amp bench PSU. New
11950
Fujitsu M3041R 600 LPM band printer
£7.95 10 / £65
£1250 EPSON D0412 40x40x20 mm 12v DC
Fujitsu M3041 D 600 LPM printer with network interface
£8.95 10 / £75
EPOA PAPST TYPE 612 60x60x25 mm 12v DC
Perkin Elmer 2998 Infrared spectrophotometer
MITSUBISHI
MMF-D6D12DL
60x60x25
mm
12v
DC
£4.95
10 / £42
VG Electronics 1035 TELETEXT Decoding Margin Meter £3750
Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager') £950 MITSUBISHI MMF-08C12DM130x80x25 mm 12v DC £5.25 10 / £49
MITSUBISHI
MMF-09B12DH
92x92x25
mm
12v
DC
£5.95
10
/ £53
Sekonic SD 150H 19 channel digital Hybrid chart recorder 11995
£7.95 10 / £69
£750 PANCAKE 12-3.5 92x92x10 mm 12v DC
TAYLOR HOBSON Tallysurf amplifier / recorder
EX
-EQUIP
AC
fans.
ALL
TESTED
120
x
120
x
38
mm
specify
110
£485
System Video 1152 PAL waveform monitor
1300 or 240 v £6.95. 80 x 80 x 38 mm - specify 110 or 240 v £5.95
Test Lab - 2 mtr square quietised acoustic test cabinets
1650 IMHOF B26 1900 rack mnt 3U x 19" Blower 110/240v NEW £79.95
Kenwood 9601 PAL Vectorscope - NEW
Shipping on all fans (A) Blowers (B). 50,000 Fans Ex Stock CALL
Please call for further details on the above items

SPECIAL INTEREST ITEMS

LOW COST RAM & CPU'S

FANS & BLOWERS

Issue 13 of 'Display News now available - send large SAE - PACKED with bargains!
4.00.
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ALL MAIL & OFFICES
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000.

Open Mon -Fri 9.00-5:30

:

:

Dept ET. 32 Biggin Way
Upper Norwood
LONDON SE19 3XF

-ELECTRONICSEST

25

YE ARS

LONDON SHOP
Open Mon- Sat 9:00 - 5:30
215 Whitehorse Lane
South Norwood
On 613A Bus Route

hk.Thornton Heath &
Selhurst Park SR Rail Stations

DISTE LC)
The Original
REE On line Database
Info on 20,000

stock items!

RETURNING SOON !

ALL IT ENQUIRIES

0181 679 4414
FAX 0181 679 1927

All prices for UK Mainland. UK customers arid 17.5% VAT to TOTAL order amount. Mnmum order £10. Bona Fde arrriunt orders accepted from Government, Gcliuota.,
Unrversites and Local Authorities - minimum account order £50 Cheques over £100 are subject to 10 workilg days clearance. Carnage charges (A)=£3.00. (A1)=E4.00,
(B)==£5.50. (C)=£8.50. (D)=£12.00. (E)=£15.00, (F)=£18.03, (G)ALL Allow approx 6 days for shyping - faster CALL Scotland surcharge CALL All goods suppled to our
Standard Conditions of Sale and unless stated guaranteed for 90 days. Al guarantees on a return to base basis. All rights reserved to change prices/ specifications without prior
notice Orders subject to stock. Div -mints for volume. Top CASH prices pad for surplus wads. All trademarks etc acknowledged © Display Electronics 19%. E & 0 E. 06/6

Attention all old
Keithley instruments!

Shorts
The following statement about the Trafficmate navigation
system on 433.92MHz has been issued by the
Radiocommunications Agency: "Trafficmaster are operating the
Trafficmate system on 433.92MHz at present and the system is
required to comply wits the spectrum management parameters
of MPT 1340. This is a temporary frequency allocation and an
alternative frequency has now been found for the Trafficmaster
network. All Trafficmaster transmitters and receivers will be
required to operate or the new alternative frequency after the
3' st December 1998. ' The Radio Society of Great Britain has
been in discussion about the overlap of certain new allocations
in the traffic area with amateur radio bands (in this case in the
70 cm band) for much of the last year. The
Radiocommunioations Agency has also launched a new
scheme to simplify application for a foreign radio licence for UK
radio amateurs who wish to operate abroad for more than
three months. Countres that have implemented the appropriate
CEPT Recommendation will issue on request mutually
recognised HARECs to those who have passed a relevant
national exam. In the UK, Class B HARECs will be issued to
anyone who has passed the RAE, and Class A HARECs to
anyone who has passed the RAE and the RSGB's 12 wpm
Morse test. Any indiv.dual who currently holds or has ever held
a full UK licence will be eligible to apply, whatever their original
qualifications. Requests for a HAREC should be addressed to
the RA accompanied by a current UK licence or proof of an
RAE pass (and Morse test pass where appropriate). Foreign or
British citizens who have equivalent foreign qualifications can
obtain a full UK licence on presenting a HAREC issued by
another recognised CEPT administration. Enquiries to RA
general enquiry point 0171 211 0211 or your national radio
will continue
organisation. CEPT Recommendation
for stays under three months, where amateurs can operate
under the authority of their UK licence.

TO celebrate its 50th anniversary. Keithley Instruments is
sponsoring a conest to find the "oldest Keithley instrument" still in
working order. A new Keithley Model 2000 digital muttimeter will be
awarded as first prize to the organisation (or, presumably, to
individual owners, if there are such) that can locate the oldest
working Keithley instrument. The winner must be able tc
demonstrate that the instrument can still collect data as it was
originally designed to do. Keithley Instruments was founded in 1946
by Jospeh F Keithley in Cleveland, Ohio, USA and the company's
first product was the Phantom Repeater. This was an amplifier with
hihg input impedance and low output impedance, used to boost
signals from low-level transducers and circuits so that they could be
measured by the oscilloscopes and voltmeters available at the time.
In the 1950s, the Phantom Repeater was followed by
electrometers, piooammeters and DC voltmeters that used many of
the vital design features of the Phantom. Today, Keithley products,
hardware and software, are used all over the world for electronic
test and measurement, data acquisition and semiconductor
characterisation. Anyone who works in an industrial research
laboratory, engineering development department, quality control
area, university or production line should start looking to see if they
are using or simply storing a vintage Keithley instrument that is still
working as ft was designed to do. "They are second to none in
providing highly accurate and relaible data related to the electrical,
temperature and periodic phenomena they test and measure", say
Keithley of their instruments, and some were second to none in
getting there first, too. If you know one of these instruments, send
details of the model and serial number with a photograph of the
working unit to Mr. Nick Challacombe, MD, Keithley Instruments
Ltd., The Minster, 58 Portman Road, Reading, Berks RG30 1 EA,
UK, before 15th October 1996. We gather that the winner will be
treated to a winner's welcome sometime in November.

MODS MODS MODS MODS

Adapt to 73kHz

ETI August 1996 Simple Distribution Amp:
The component layout on page 33 shows D1, D2, D3 and D4
reversed. The circuit diagram on page 32 is correct.

Following the Radiocommunications Agency':
proclamation of a new amateur radio frequency (71.6 to
74.4 kHz), Cambridge Kits have put together the
information to enable constructors to adapt the Cambridge
60 kHz Receiver for 73 kHz. Adding a variable capacitor
(which can be re -used from an old broadcast receiver) to
the superheterodyne receiver and retuning it enables it to
tune to 70 to 75 kHz. The internal antenna can receive time
signals from HBG in Switzerland on 75kHz. The receiver
also has provision for an external antenna. The 60 kHz
receiver (which is also part of Cambridge Kits' AISF clock kit
) is £35.30 including case, decoding details, Basic listings,
modification details and P&P. The new amateur band was
issued by the Radiocommunications agency in response to
requests from amateurs who wish to experiment with
propagation through the ground by transmitting from
underground caves, and is available for transmiling to 'A'
licence holders investigating LF propagation. Transmitting
on the band needs a licence variation, and app 'cations
should be made to the LF Allocation, The Chairman, RSGB
HF Committee, Radio Society of Great Britain, Lambda
House, Cranborne Road, Potters Bar, Herts EN6 3JE.
Receiving authorised public signals needs no licence.
For information on the 60 kHz receiver and
modifications, Tel Cambridge Kits 01223 860150.

Overseas Readers
Tel To call UK teler hone numbers. replace the initial 0 with

-mil Ll7J

STEVENAGE

Professional Sub -Contract Manutacturinc & Suppliers to the
Electronics Industry
Do you have a requirement for any of the fo lowing services:
PCB Assembly (Comentional and
Surface Mount)
Wave & Hand Solder ng
Complete Eqt.ipment
Manufacture
Device Programming from hand
written shts or PC 31/2" disc
Cable Harness Assembly/loom
Manufacture
Card Cage and Module Wiring

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

Rates
Full Inspectiol
Phone Steve on (01438)360406 or fax details of your requirements to us

on (01438) 352742
DDT LTD. Crcmer House, Caxton way, STEVENAGE, HERTS, SG1 2DF

ELECTRONICS TODAY INTERNATIONAL
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T
rural

8 CAVANS WAY,
BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF
Tel: 01203 650702
Fax: 01203 650773

Mobile: 0860 400683

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

OSCILLOSCOPES
Cossor 3102 60MHz Dual Channel
Gould OS 255 - 15MHz Dual Channel
Gould OS 3351 - 40MHz Dual Channel
Gould 5110 100MHz Intelligent oscilloscope
Gould 1602 - 20 MHz D.S.O. with printer (cursors)
Hameg 203/203-4/203-5/203-6 - 20 MHz Dual Channel
Hewlett Packard 1740A, 1741A, 17744A, 100MHz dual ch.
Hewlett Packard 1707A, 1707B - 75MHz 2ch
Hewlett Packard 54200A 50MHz - 2 Ch Digitizing
Hewlett Packard 54201A - 300MHz Digitizing
Hewlett Packard 54501A - 100MHz - Digitizing 4 channel
Hewlett Packard 54100D - 1GHz Digitizing...
Hewlett Packard 182C -4 channel - 100 MHz
Hitachi V650F - 60 MHz Dual Channel
Hitachi VC6265 - 100 MHz Digital Storage (AS NEW) GPIB
Intron 2020 20 MHz Digital Storage (NEW)
Iwatsu SS 5702 - 20MHz Dual Channel
Iwatsu SS 5121 - 100MHz Dual Channel
Iwatsu SS 5710 - 60MHz Dual Channel
Kikusui COS 6100 - 100MHz, 5 Channel. 12 Trace
Kikusui DSS 6522 20MHz Digital Storage
Kikusui DSS 6522 100MHz Dual Channel
Meguro MSO 1270A - 20 MHz Digital Storage (NEW)

0250
£150

5220
£850
E1150

from 0175
from £350
from 0275
C1000
01 750
C1950

£4500
£350
C350

£2250
C750

£175
£425
£375
0475
£475
0425
C1100

Panasonic VP5741A - 100 MHz D S.0. with Digital readout - waveform analysis - TV Signal Analysis
Function - G.P.I.B
£2500
Phillips 3211, 3217, 3240, 3243. 3244. 3261.
from C125
3262 (2ch a 4ch)
Philips 3219 50MHz with analogue storage
0100
Philips PM 3295A - 400MHz Dual Channel
01 950
C1500
Philips PM 3295 - 350MHz Dual Channel
£750
Philips PM 3315 - 60MHz - D.S.O.
£400
Philips 3263 - 100MHz Dual Channel with Microprocessor Controlled Timing
Philips 3540 - Logic Scope (25MHz Scope 8 Logic Analyser)
£350
Tektronix 434 - 25MHz - 2 Channel. Analogue Storage
0250
Tektronix 454 - 150MHz - 2 Channel
Tektronix 468 - 100MHz - D.S.O.
0750
0425
Tektronix 2213 - 60MHz Dual Channel
Tektronix 2215 60MHz dual trace
£450
C9',7
Tektronix 2236 - 100MHz Dual Channel with Counter/Timer
0750
Tektronix 2335 Dual trace 100MHz (portable)
Tektronix 2445 150 MHz - 4 Channel
01 250
Tektronix 2445A - 150MHz - 4 Channel
£165
£450
Tektronix 2225 - 50MHz dual ch
Tektronix 455 - 50MHz Dual Channel
C350
from £350
Tektronix 464/466 100MHz An storage
from 0350
Tektronix 465/4658 - 100MHz dual ch
Tektronix 475475A - 200MHz/250MHz Dual Channel
from C475
from £300
Tektronix 7313, 7603, 7613, 7623, 7633, 100MHz 4 ch
Tektronix 7704 - 250MHz 4 ch
from 0650
from £850
Tektronix 7904 500MHz
Tektronix 7934 LOOMHZ with storage
from £1000
Telequipment D83 - 50MHz Dual Channel
£200
Telequipment DM63 - 20MHz - 4 Channel
£150

Other scopes available too

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

£180
£200

SPECTRUM ANALYSERS
Advantest 4133A - 100KHz - 20 GHz
£6995
Eaton/Ailtech 757 - 10KHz - 22 GHz
C2750
Hewlett Packard 3580A - -5Hz-5OKHz
£995
Hewlett Packard 3709B - Constellation Analyser with 15709A High Impedance Interlace (As New)....
05750

Hewlett Packard 182T with 8559A (10MHz - 21GHz)

E3750

HP 3582A - 25KHz Analyser. dual channel
Hewlett Packard 35601A - Spectrum Analyser Interface
Hewlett Packard 1417 8552B + 8555A - (10MHz - 18GHz)

C2500

Hewlett Packard 8505A - Network Analyser (500KHz - 1 3GHzi
Hewlett Packard 3562A Dual Channel Dynamic Sig. Analyser.
Hewlett Packard 8590A 15 10KHz-1.5 GHZ
Hewlett Packard 8592A - 50KHz - 22GHz Portable..
Marconi 2370 -- 110MHz
Marconi 2371 - 30KHz - 200MHz
Meguro MSA 4901 - 1-300 GHz (AS NEW)
Meguro MSA 4912 - 1-1 GHz (AS NEW)
Polrad 641-1
10MHz - 18GHz
Rohde 8 Schwarz - SWOB 5 Polyskop 0.1 - 1300MHz
Tektronix 2710 9 Khz - 1.8 GHz
Tektronix 7L18 with 7603 mainframe (1.5-60GHz with external mixers)

£1000
E1600
£4000
07500
£4250
C10.000
£995
C1250
£1995
£3000
E1500
12
E4255000

£2000

MISCELLANEOUS
AVO RM215 - L/2 - AC/DC Breakdown. Leakage x Ionisation Tester
ANRITSU ME 4628 DF/3 Transmission Analyser
Anritsu MG642A Pulse Pattern Generator
California 751TC AC variable Power Source
Datalab DL 1080 Programmable Transient Recorder
Dyanpert TP20 Intelliplace - Tape peel Tester - immacualte condition
E.I.P. 548A - Frequency Counter (26.5 GHz)
EIP 331 - Frequency counter 18GHz
Farnell AP70-30 Power Supply (0-70v/30A) Auto Ranging .
Farnell SSG -520 Signal Generator (520 MHZ)
Parnell TSV 70 Mk11 Power Supply (70V -5A or 35V -10A)....

Flure 5100A - Calibrator
Flure 51018 Calibrator with Tape Deck
Flure 5100B - Calibrator
Heiden 1107 30V -10A Programmable Power Supply (IEEE)
Hewlett Packard 3437A System voltmeter
Hewlett Packard 3456A Digital voltmeter
Hewlett Packard 3438A Digital multimeter
Hewlett Packard 3711A/3712A/379113/3793B Microwave Link Analyser
Hewlett Packard 3776A - PCM Terminal Test Set
Hewlett Packard 3325A 21MHz Synthesiser/Function Gen
Hewlett Packard 3488A - I IP - 18 Switch control unit

(vacs,.

Hewlett Packard 334A
Hewlett Packard 339A Distortion Measuring Set
Hewlett Packard 3581A Wave Analyser
Hewlett Packard 3455A 61/2 Digit /Meter (Autocal)
Hewlett Packard 3776A - PCM erminal Test Set
Hewlett Packard 3779 A/C - Primary Multiplex Analyser
Hewlett Packard 3779A/3779C - Primary Mux Analyser
Hewlett Packard 4275A - LCR Meter (Multi -Frequency)
Hewlett Packard 4342A -O' Meter

£400
£3000
£1500
C1200

0350
£1950
02995
0700
C750

£400
0200
C3500

£5000
C4500
C650

0350
0850
0200
C3500
CPOA
C1500
C650
£300
E1500
0750
C750

CP.O.A.

from C1000
from £600
£4250
0995

Hewlett Packard 4954A Protocol Analyser
Hewlett Packard 4953A Protocol Analyser
Hewlett Packard 432A - Power Meter (with 478A Sensor)
Hewlett Packard 435A or B Power Meter (with 8481A/8484A)
Hewlett Packard 4948A (TIMS) Transmission anpaiiment SA/Set
Hewlett Packard 47298 - Carrier Noise Test Set
Hewlett Packard 4261A L.C.R. Meter (Digital)
Hewlett Packard 4271B - L.C.R. Meter (Digital)
Hewlett Packard 5420A Digital Signal Analyser
Hewlett Packard 5335A 200MHz High Performance Systems Counter
Hewlett Packard 5342A Frequency ounter 18 GHZ
Hewlett Packard 5342A Microwave Frequency Counter (18GHz)
Hewlett Packard 5314A (NEW) 100MHZ Universal Counter
Hewlett Packard 5183 Waveform Recorder
Hewlett Packard 5238A Frequency Counter 100MHz
Hewlett Packard 5370A 100MHz Universal Timer/Counter
Hewlett Packard 5385A Frequency Counter - 1GHz - (HP1B)
with OPTS 001 003.004/005
Hewlett Packard 6034 - 60v -10a System Power Supply
Hewlett Packard 6623A Triple output system power supply
Hewlett Packard 6652A - System P.S.U. 20v -25a
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 6271 6 Power Supply 60V -3A
Hewlett Packard 6002A Autoranging P.S.U. 50V - 10A
Hewlett Packard 6034A - 0.60V -10A System P S U
Hewlett Packard 7475A - 6 Pen Plotter
Hewlett Packard 7550A 8 Pen Plotter A3/A4

£2995
£2750
£275

from £750
£2000
£2000
£500
£900
£350
0600
£1500
01500
£250
C2250

£250
£450
E995
C1500

£1950
£1950
£200
£150
£200
£220
£225
£650
£1500
£250
£450

HEWLETT PACKARD 6261 B

Power Supply 20v -50A £450 Discount for Quantities
Hewlett Packard 8403A Modulator
Hewlett Packard 8660D - Synthesised Sig Gen 10 61-1/ fi Ghi
Hewlett Packard 83498 - Microwave Broadband 'Aril)
Hewlett Packard 8165A - 50 MHZ Programmable Sigr al Source

£500
C4500
£4250
C1650
02650
C1750
02750

20(

Hewlett Packard 83508 - Sweep Oscillator Mainframe roam us Plug Ins

Hewlett Packard 8656A - Synthesised Signal Gen (100KHz - 990MH/)
Hewlett Packard 8683A Microwave Signal Gen (2.3 6 5GHz)
Hewlett Packard 8152A - Optical Average Power Meter
Hewlett Packard 81588 - Optical Attenuator (OPTS 002 . 011)
Hewlett Packard 83554A - Wave Source Module 26 5 to 40 GHt
Hewlett Packard 8444A Tracking Generator
Hewlett Packard 8011A Pulse gen. 0.1Hz-20MHz
Hewlett Packard 8620C Sweep oscillator 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 - 1300MHz

01 250

01100
£3500
£775
0500
£400
0375
£2750
£500
I rom C250
£375
£2950
£4250
£3750
£3500
£2600
C4000
03400
0250

Hewlett Packard 853A with 8559A - (0.01 -21GHz)
Hewlett Packard 8565A - (0.01 - 22GHz)
Hewlett Packard 8684A 5 4GHz to 12.5GHz Sig -Gen
Hewlett Packard 89036 - Audio Analyser (20Hz - 100KHz)
Hewlett Packard 8958A - Cellular Radio Interface
Hewlett Packard 8901 A - Modulation Analyser
Hewlett Packard P382A Variable Attenuator
Hewlett Packard 117298 - Carner Noise Test Set
Krohn Hite 2200 Lin/Log Sweep Generator
Krohn -Hite 4024A Oscillator
Krohn -Hite 6500 Phase Meter
Marconi 2432A 500MHz digital freq. meter
Marconi - 2019A 80KHz - 1040MHz - Synthesised Signal Generator..
Marconi 2871 Data Comms Analyser
Marconi 6500 Automatic Amplitude Analyser
Marconi 6960 (8 6910 Head) - Microwave Power Meter..........
Marconi 2018 - 80KHz - 520MHz SynthesisedAM/FM Signal Generator
Philips PM 5167 10MHz function gen
Phillips 5190 L.F. Synthesiser (G.P.I.B.)
Phillips 5390 Programmable R/F Signal Gen (1020 MHZ)
Philips (5518 -TX) - TV Pattern Generator
Prema 4000 - 6 1/2 Digit Multimeter (NEW)
Raca Dana 9242D Programmable PSU 25V -2A
Raca Dana 9246S Programmable PSU 25V -10A
Raca Dana 3100 40-130MHz synthesiser
Raca 1992 1 3GHz Frequency Counter
Raca Dana 9081 Synth sig. gen. 520MHz
Raca Dana 9084 Synth. sig. gen. 104MHz
Raca Dana 9303 True RMS/RFevel meter
Raca Dana 9303 R/F Level Meter & Head
Raca Dana 9917 UHF frequency meter 560MHz
Raca Dana 9302A R/F millivoltmeter (new version)
Raca Dana 9082 Synthesised am/fm sig gen (520MHz)
Raca 9085 Low Distortion Oscillator
Raca 9301 A - True RMS R/F Millivoltmeter
Raca 9921 - 3GHz Frequency Counter
Rohde & Schwarz AMF 2 - TV Demodulator
Rohde & Schwarz LFM 2 - 60 Mhz Group Delay Sweep Gen
Rohde 8 Schwarz UPSF 2 Video Noise Meter
Rohde 8 Schwarz - Scud Radio Code Test Set
Rohde 8 Schwarz SUF 2 Noise Generator
Rohde 8 Schwarz UPGS - Psophometer
Schaffner NSG 203A Line Voltage Vanation Simulator
Schaffner NSG 222A Interference Simulator
Schaffner NSG 223 Interterance Generator
Schlumberger S.I. 4040 Stabdock - High accuracy 1GHz Radio Test Set....
Schlumberger 4923 Radio Code Test Set
Schlumberger 4031 - 1GHz Radio Comms Test Set
Schlumberger 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
Tektronix TM5003 v AFG 5101 Arbltrary Function Gen
Tektronix 1240 Logic Analyser
Tektronix 651 HR Monitor
.

E2000
0995
£250

0250
C1950
f£2:702050000

Tektronix DAS9100 - Senes Logic Analyser
Tektronix - Plug -ins - many available such as SC504. SW503. SG502,
PG508. FC504. FG503. TG501. TR503 v many more
Tektronix 577 Curve Tracer
Tektronix AM503 + TIA501 + P6302 - Current Probe Amplifier
Tektronix PG506 a TG501 + SG503 a TM503 - Oscilloscope Calibrator
Tektronix CG5001 - Programmable Oscilloscope Calibrator Generator
Tektronix AA5001 & TM 5006 WF - Programmable Distortion Analyser
Tektronix 577 - Curve Tracer
Time 9811 Programmable Resistance
Time 9814 Voltage Calibrator
Toellner7720 Programmable 10 MHz Function Gen (AS NEW)
Wavetek 1728 Programmable Sig Source (0.0001HZ-13MHZ)
Wavetek 3010 1- 1GHz Signal Generator
Wiltron 560 Scalar Network Analyser
Wiltron 6620S Programmable Sweep Generator (3.6 - 6.5GMZ)

MANY MORE ITEMS AVAILABLE SEND LARGE S.A.E. FOR LIST OF EQUIPMENT
ALL EQUIPMENT IS USED WITH 30 DAYS GUARANTEE.
PLEASE CHECK FOR AVAILABILITY BEFORE
ORDERING - CARRIAGE & VAT TO BE ADDED
TO ALL GOODS
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Nick Hampshire takes a
look at how magnetism is
being used to enable a
transport system of the
future to whisk along at
500km per hour barely
10cm from the ground

nd the

trains of
the future
Transverse turnout on test track
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Figure 1: superconducting magnet levitation
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Figure 2: superconducting magnet based guidence

Figure 3: superconducting magnet based propulsion
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e have probably all had those dreams where
one floats effortlessly across the surface of
the earth. Some mystics even claim to be
able to do it, although no-one has actually
seen them floating through the countryside,
and their techniques seem to rely more upon the effects of
excessive ascetic zeal or drug taking than on science. But then
we all know that gravity ensures that, barring the use of a great
deal of energy, or of helium -filled balloons, or various
aerodynamic effects, we will always be firmly placed upon the
earth's surface. And, as we all know from painful experience of
falling down, gravity is a force to be reckoned with. Anti -gravity
devices may be beloved of science fiction writers and film
makers, but they are totally outside the range of our current
knowledge. So how is it that at various experimental sites
across the world there are devices weighing many tons that can
float a few centimetres above the ground without the aid of jet
engines, helium, or aerodynamic surfaces? The answer lies in
the use of magnetic fields to generate repulsive forces to create
levitation. It is the well known effect that we discovered as kids
playing with a couple of magnets, the fact that like poles repel

Figure 4: circuit diagram
for single magnetic
levitator unit

and opposite poles attract. The force of this repulsion and
attraction is sometimes so strong that it is virtually impossible to
push two like poles together.

Floating on magnets
The forces of repulsion and attraction between two magnets or
between a magnet and a piece of iron can be enormous,
capable of lifting many times the weight of the magnet itself.
We only have to thick of the electromagnetic grabs used in
scrap yards to lift and move tons of scrap iron. In a reverse
manner it is therefo-e reasonable to think of using magnetic
repulsive force to lit or, in other words, float quite heavy
objects. You can prove this in a simple experiment: if you place
two bar magnets w th like poles together in a tube of
sufficiently small dimensions to keep their ends in alignment
the top magnet will 'float' above the bottom magnet. You car
then add a considerable weight to the top magnet before the
'float' gap is closed completely.
This type of observation goes back hundreds of years, long
before electricity was discovered, and it is not surprising
therefore that the concept of using magnetic repulsion in some
form of transport system is equally old. However, any attempts
to put these ideas ir to practice using conventional permanent
magnets were doomed because of the inherent instability of
magnetic fields. Note that in the above experiment we had to
keep the two magnets in alignment using a tube (see Box 1 for
an explanation of the instability problem). This means that
without severely cortstraining movement it is impossible to
build, say a "maglev' - the term used by magnetic levitation
researchers all over the world for many years now - train, using
conventional permar ent magnets.
With the discovery of electromagnetism there was renewed
interest in the concept, but all attempts were again doomed to
failure by the same problems of instability. Nevertheless, at the
same time, engineers and scientists managed to harness the
forces of magnetic repulsion/attraction in the electric motor.
Here, a number of electromagnets built into the rotor are
alternately switched in polarity using a commutator, so that the
rotor electromagnets alternately repel and attract the poles of a
fixed permanent macnet, the resultant forces generating a
rotation of the rotor. In an electric motor the instability problem
does not arise because the entire structure is fixed in position
using bearings on the rotor shaft.
The development of electronics meant that the mechanical
assembly of commutator and brushes used in conventional
electric motors could be replaced by electronic switching
techniques. An example of this is the stepper motor. But, for
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Artists impression of the new Yamanashi train

BAR MAGNET

other direction. This was the first practical step towards a
maglev train, it demonstrated all the key requirements for such
a system: levitation above a track, and motion along the track
with controllable direction and speed.

HALL EFFECT
SWITCHES

CONTROI_

CIRCUIT

The Japanese approach

Figures 5a & 5b: construction of a magnetic levitation track using
multiple levitator
BAR MAGNET

the developers of
maglev transport
systems, this also
meant that it was
possible to use the
electric motor principle
to generate linear
motion. Linear motion
systems were
developed in the early 1960s (primarily in the UK) by simply
opening out the electromagnetic coils in a motor to produce a
linear sequence of magnets, forming what was called a linear
motor By electronically switching these coils in the same type
of sequence used in an electric motor it was possible to move
a magnetic object along the line of coils, floating just above
them. Reverse the sequence and the object would move in the

The British pioneered the technology in the 60s and early 70s,
but all funding was cut off in an ill-judged bout of Government
cost-cutting during the early 70s. But, despite this setback,
there has been ongoing research in both Japan and Germany
for the last 30 years as we said before isee Table 1 for a
history of Japanese maglev development). Of these two
countries Japan has made by far the biggest commitment to
research and development of a full commercial maglev train.
Japanese engineers working on this project at RTRI have
developed a system which uses a combination of
superconducting magnets and the old British developed linear
motor technology. Using this combination they have built and
designed a series of prototype maglev vehicles that fulfil the
designers' aims of super high-speed, nigh safety factors, high
reliability, low environmental impact and minimum maintenance.
The research and development prog:.am for Maglev (the
name given to the project which combines superconducting
technology and linear motors) has been underway at RTRI since
1970. The first few years were spent or laboratory tests to verify
the feasibility of running such a train at speeds of up to
500km/h. The success cf these early tests led in 1975 to
commencement of the construction of a 7 -km test track. This
facility was opened in April 1977 and has subsequently enabled
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the engineers to test full sized prototypes. The Miyazaki test
track is located in Miyazaki Prefecture. It has a length of 7km
and minimum radius curvature of 10,000m. On this test track
in 1979, an early prototype model, the ML -500, attained
517km/h using an inverted -T shape guideway. The guideway
was modified to U shape in the next year. A manned two -car
vehicle, the MLU001, first ran in November 1981, and
registered a speed of 400.8km/h in 1987.
The latest vehicle, the MLU002N, was unveiled in 1993 and
is running on the Miyazaki test track today. It reached a speed
of 431km/h last January. One of the main aims behind the
current development work being conducted by RTRI is
enhancement of the reliability and durability of the
superconducting magnet (SCM). The SCM suffers from
external magnetic disturbances caused by the presence of the
ground coils and from mechanical vibrations generated by
vehicle dynamics. These disturbances cause quenching
troubles, or the sudden disappearance of magnetomotive force
of the SCM. RTRI's engineers have been studying these
problems with a comprehensive range of test studies, and
have, as a result, developed countermeasures such as
stiffening the SCM and decreasing the total current density of
superconducting coils. Besides the problems associated with
the SCM the designers are also working on a whole range of
developments, such as aerodynamic brakes that use the
aerodynamic drag of panels on the car roof; disc brakes for
high-speed running; ground coils which consist of sidewall
levitation coils and double -layer propulsion coils; a high -power
supply system for pulse width modulation (PWM) inverters
using gate turn-off (GTO) thyristors, and turnouts for high- or
low -speed passing.
The success of the Maglev project prompted the Japanese
Government to increase funding in 1990, and at the same time
authorise the construction of a new test line which should
allow the designers to take development right up to the final
design of the first Maglev systems for public use. The new test
line named Yamanashi Maglev Test Line is now under
construction. The Yamanashi test line is being built in the
Yamanashi Prefecture and it is expected that the first test run
will start in spring, 1997. Two trains will be able to run at a
speed of about 500km/h (the target speed is over 550km/h) on
the Yamanashi test line which has a curve section (minimum
radius curvature of 8,000m), a steep -slope section (maximum
gradient of 4%), a tunnel section, and double -track section
(5.8m between track centres). In addition, the track site will
incorporate a planned facility for performing operational
simulation tests that involve vehicles, power conversion
stations, train control systems, guideways, and environmental
considerations.

train and the guiceway side walls, and as we have already
seen the design speed for the system is up to 550Km/hr.
These are design tolerances and speeds that have pushed the
technology to the limit (we will be looking at some of these
design problems later on in this article).
Magnetic levitation (figure 1) depends upon the interaction
of the coils mounted on the guideway walls and the bogie
mounted superconducting magnets. The figure -eight shaped
levitation coils are installed on both the side walls of the
guideway in a position so that when the on -board
superconducting magnets pass at high-speed they are several
centimetres under the axes of these coils. The result of having
a superconducting magnet passing each pair of coils is that an
electric current is nduced within the coils, which then
temporarily act as electromagnets.
The coils thus generate two magnetic forces which act at
the same time, on the one hand pushing the superconducting
magnets upwards, and on the other hand pulling them
upwards, thereby levitating the maglev bogie. With such a
small gap between the guideway side walls and the maglev
vehicle lateral guidance is extremely important. At very high
speeds even a slight scraping of the vehicle against one wall
due to, say, the pressure of a side wind, could be catastrophic.
This means that it is important that the control system is as
foolproof, simple, and completely automatic as possible. The
technique which the Japanese team have employed certainly
meets these criteria. What the designers have done is to
connect the two levitation coils facing each other (figure 2),
forming a circuit loop. When a maglev vehicle with its
superconducting magnets is displaced laterally, an electric
current is induced in this loop, with the result that a repulsive
force acts on the levitation coil near the bogie and an
attractive force acts on the other levitation coil that is farther
apart from the bogie. The two forces thus automatically pull
the train back towards the centre of the track.
Forward or reverse propulsion of a maglev train is achieved
by using the linear motor technique (figure 3). This means that
a repulsive force and an attractive force induced between the
bogie mounted superconducting magnets are used to propel
the vehicle in the desired direction. To provide the required
magnetic repulsion and attraction the propulsion coils located
on the guideway side walls are energised by the three-phase
alternating current from a trackside substation.
These propulsion coils create a shifting pattern of magnetic
fields on the guideway, the control of which can determine not
only direction but speed. Faced with this shifting pattern of
magnetic fields, the bogie mounted superconducting magnets
are both attracted and pushed by the shifting field, thus
propelling the maglev train.

How does a Superconducting Maglev
actually work?

Design considerations for a commercial
maglev system - Aerodynamic Issues

The current Japanese development work on a maglev train is
based upon the use of both linear motor technology and
superconducting magnet technology. These are combined into
a very complex system which has some components mounted
in the track and others in the moving train. Mounted in the train
bogie units are the superconducting magnets, and in the walls
of the U-shaped track is a sequence of figure eight shaped
electromagnetic coils that are linked under the track, or
guideway, as it is more commonly called.
We can divide the operation of the system into three distinct
areas: magnetic levitation, lateral guidance and propulsion. The
levitation height is about 10cms, with similar gaps between the

High-speed (500Km/h) trains using magnetic levitation have a
whole host of unique design problems which must be
overcome prior to the development and use of commercial
systems. One of the most important of these is the
aerodynamics of the vehicle.
The technological success of high speed maglev vehicles,
like most aerospace systems, hinges upon a good
aerodynamic design - a very large part of the design process is
influenced by aerodynamic considerations. Such
considerations have a major role in determining propulsion
techniques, structural design, and control system
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DC TO DC CONVERTERS
DRM58 input 10-40vdc output 5v 8A £15
DRM128 input 17-40vdc output 12v BA £50
DRM158 input 20-40vdc output 15v 8A £50
DRM248 input 29-4Ovdc output 24v 8A £40
DRS123 input 17-40vdc output 12v 3A £20
DRS153 input 20-40vdc output 15v 3A £20
DRS243 input 29-40vdc output 24v 3A £15
SOLID STATE RELAYS
CMP-DC-200P 3-32vdc operation. 0-200vdc 1A £2.50
SMT20000/3 3-24vdc operation. 28-280vac 3A E4 50
SMT20000/4 3-24vdc operation. 28-280vac 4A £5 CO
ZRA6025F 28-280vd/ac operation. 28-280vac 25A E7 00

WOLVERHAMPTON BRANCH
NOW OPEN AT WORCESTER ST
WHAMPTON TEL 01902 22039
interference Detects low. high and UHF frequenoes E5/set Ref F/
BD1

ELECTROMAGNETIC GUN PLANS Proiects a metal object a
considerable dl stance -requires adult supervision E5 ref F/EM L2

ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE
TOUCH OF YOUR HAN DI E5/set Ref F/E0,1A1

PARABOLIC DISH MICROPHONE PLANS Listen to Olsten,

output 150watt continuous, 200 max £49 ref LOT62

sounds and voices open windows sound sources in 'hard to get' o hostile premises Uses satellite technology to rather distant sounds
and focus them '.0 our ultra sensitive electronics Plans also show an
optional wireless link system ES/set ref F/PM5

6.13MW HELIUM NEON LASERS New units, E65 ref LOT33
COINSLOT TOKENS You may have a use for these? mixed bag
of 100 tokens El° ref LOT20

2 FOR 1 MILTIFUNCTiONAL HIGH FREQUENCY AND
HIGH DC VC LTAGE, SOLID STATE TESLA COIL AND
VARIABLE 130,000 VDC OUTPUT GENERATOR PLANS

PORTABLE X RAY MACHINE PLANS Easy to construct

Operates on 9- '2vdc. many possible experiments £10 Ref F11-1VM7/
TCL4

200 WATT INVERTERS Nicely cased units 12v input 240v

plans on a simple and cheap way to build a home X-ray machine'

Effective device. X-ray sealed assemblies can be used for
experimental purposes Not a toy or for minors' E6/set Ref F/XP1

TELEKINETIC ENHANCER PLANS Mystify and amaze your
fnends by creating motion with no known apparent means or cause
Uses no electncal or mechanical connections. no speaal gimmicks
yetprodu cesp oat; ve motion and effect Excellent br science p roi eds,

magic shows, party demonstrations or serious research &
development of this strange and amazing phychic phenomenon
E4/set Ref F/TKE1

ELECTRONIC HYPNOSIS PLANS & DATA This data shows
several ways to put subjects under your control Included is a fill
volume reference text and several construction plans that when
assembled can produce highly effective stimuli This matenal must
be used cautiously It is for use as entertainment at parties etc only.
by those expenenced in its use E15/set Ref F/EH2

GRAVITY GENERATOR PLANS This unique plan
demonstrates a simple electncal phenomena that produces an ant gravity effect You can actually build a small mock spaceship out of
simple matenals and without any visible means- cause it to levitate
E10/set Ref F/GRA1

INFINITY TRANSMITTERS The ultimate 'bug' fits to an',
phone or line. undetectable. listen to the conversations in the room
Fran anywhere in the world' 24 hours a day 7 days a week' just call
the number and press a button on the mint controller (supplied) an)
you can hear everything' Monitor conversations for as long as you

choose £249 each. complete with leads an) mini controller, Ref
LOT9 Undetectable with normal RF detectors, fitted in seconds. no
battenes required. lasts forever,

SWITCHED MODE PSU'S 244 watt. +5 22A, +12 6A. -5 0 2A. 12 0 2A There is also an optional 3 3v 25A rai avelable 120/240v I/
P Cased, 175:90x 145mm IEC inlet Sutable for PC use (6 WOnve
connectors 1 m/ooard) E10 ref PSU1

VIDEO PROCESSOR UNITS?/6v 10AH BATTS/12V 8A
TX Not too sure what the function of these units is but they certain y
make good strippers' Measures 390X320X12Ornm. on the front are
controls for scan speed. scan delay. scan mod a, loads of connections
on the rear I nsde 2 x 6v 10AH sealed lead acid baits. pcb's and a 8A?

SOUND EFFECTSGENERATOR KrTProducessoundsranging
from ord chips to sirens Complete with speaker. add sound effects
to yoer projects for just E9 ref 1045

16 WATT FM TRANSMITTER (BUILT) 4 stage high power,
prearrp required 12-18vdc, can use ground plane. yagi or open
dipole E69 ref 1021

HUMIDITY METER KIT Builds into a precision LCD humidity
meter 9,c design. pcb, lcd display and all components included. E29

PC TIIAER KR Four channel output controlled by your PC. will
medal high current mains with relays (supplied) Software supplied
so you can program the channels to do w hat you want whenever you
want Minimum system configeration is 286, VGA, 4.1.640k. sepal
port. hard dnve with min 100k free E24 99

FMCORDLESSMICROPHONE This unrtls an FM broadcastng
station in minature, 3 transistor transmitter with electret condenser
miccfetarnp design resultin maximum sensitivrtyandbroadfrequency
response 90-105mhz. 50- 1500hz. 500 toot range in open country,
PP3 battery required. E15.00 ref 15P42A

MA3NETIC MARBLES They have been around for a number of
yeas but still gvense to cunosity and amazement A pack of 12 isjust
E3 99 ref GI/R20

NICKEL PLATING KIT Proffesonal electroplating kit that will
transform rusting parts into showpieces in 3 hours! Will plate onto
stee iron. bronze. gunmetal. copper, w elded.sber sd dered orb razed
joints Kit includes enough to plate 1,000 sq inches You will also need
a 125 supply a container and 2 12v light bulbs E39 99 ref NIK39

Mir ature adjustable timers, 4 pole c/o output 3A 240v,

HY1230S, 12vDC adjustable from 0-30 secs £499
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 actvated recorder.
uses m icro cassette complete with headphones £28 99 ref MAR29P1

POWER SUPPLY fully cased with mains and o/p leads 17v DC
900mA output Bargain pnce E5 99 ref MAG6P9
9v DC POWER SUPPLY Standard plug in type 150ma 9v DC with
lead and DC power plug pnce for two is £2 99 ref AUG3P4

COMPOSITE VIDEO KIT. Converts composite video into sepa-

discharge. expenment with extraordinary HV effects. 'Plasma in a

12v torrodial hansforrner (mains in) Conditon not known, may have
one or two broken knobs due to poor storage £17 50 ref VP2
RETRON NIGHT SIGHT Recognition of a standing man at 30Crn
in 1/4 moonlig it. hermetically sealed. runs or 2 AA batteries 80mm
E 1 5 lens, 20mw infrared laser included E325 ref RET RON

rate H sync. V sync. and video 12v DC E8 00 REF: MAG8P2.
FUTURE PC POWER SUPPLIES These are 295x 135x6Omm.
4 dive connectors 1 mother board connector 150watt, 12v fan, leo
inlet and on/off switch E12 Ref EF6
VENUS FLYTRAP KIT Grow your ow n carnivorous plant with this

jar', St Elmo's fire, Corona. excellent science project or conversation
piece E5/set Ref F/BTC1/LG5

MINI FM TRANSMITTER KIT Very high gam preamp, supplied
complete with FET electret microphone Deagned to cover 88-108

ricir

COPPER VAPOUR LASER PLANS Produces 100mw of

Mhz but easily changed to cover 63-130 Mhz Works with a comm on
9v (PP3) battery 0 2W RF £7 Ref 1001

130mA Bargain once just E599 ea REF MAGEP 12

3-30V POWER SUPPLY KIT Venable, stabilized power supply

ref MAG5P13 ideal for expenmenters' 30 m for £12.99 ref MAG13P1

for lab use S rod circuit protected. suitable for profesional or amateur
use 24v 3A transformer is needed to complete the kit E14 Ref 1007

ROCK LIGHTS Unusual things these two pieces of rock that glow
when rubbed together, Delved to cause rainiE3 a pair Ref EF29

VOICE SCRAMBLER PLANS Minature solid state system
turns speech sound into indecipherable noise that cannot be

1 WATT Flit' TRANSMITTER KIT Supplied with piezo electnc

3' by 1' AMORPHOUS SOLAR PANELS 145v. 70CrnA 10

mic 8- 30vdc At 25-30+ you will get nearly 2 watts' E12 ref 1009

watts aluminium frame. screw terminals. £44 95 ref MAG45

understood without a second matching unit Use on telephone to
prevent third party listening and bugging E6/set Ref ENS9

FM/AM SCANNER KIT Well not quite, ycu have to turn the knob

ELECTRONIC ACCUPUNCTURE KIT Buldsintoan electronic

your self but you will hear things on this radiothat you would not hear
on an ordinary radio (even TV) Covers 50-160mhz on both AM and
FM Bult in 5 watt amplifier, Inc speaker £15 ref 1013

version instead of needles' good to expenment with E7 ref 7P30
SHOCKING COIL KIT Build this little battery operated device into
all sorts of thongs, also gets worms out of the ground' E7 ref 7P36
FLYING PARROTS Easily assembled let that builds a parrot that
actually flaps its wings and flies' 50 m range E6 ref EF2

WORLDS SMALLEST TESLA COIL/LIGHTENING
DISPLAY GLOBE PLANS Produces up to 750,000 volts of

visible green light High coherency and spectral quality similar to
Argon laser but easier and less costly to build yet far more efficient
T his pa rt cula rd ea gn was developed at the Atomic Energy Commimon

of NEGEV in Israel E10/set Ref F/CVL 1

PULSED TV JOKER PLANS Lithe hand held device utilises
pulse techniques that will completely disrupt TV picture and sound,
works on FM tool DISCRETION ADVISED E8/set Ref F/TJ5

BODYHEAT TELESCOPE PLANS Highly directional long
range device uses recent technology to detect t he p resence of live ng
bodies, warm and hotspots. heat leaks etc Intended for secunty. law

3 CHANNEL SOUND TO LIGHT KIT Wireless system. mans
operated separate sensitivity adjustment for each channel 1 200 w
power handling. microphone included E14 Ref 1014

4 WATT FM TRANSMITTER KIT Small but powerful =SI

simple kit E3 ref EF34

AMORPHOUS SOLAR PANEL 12v 155x310mm

Ft3RE OPTIC CABLE BUMPER PACK 10 metres for E4 99

HIGH POWER CATAPULTS Hinged arm brace for stability.

enforcement research and development. etc Excellent secunty

transmitter. 3 RF stages microphone and audio preamp included

tempered steel yoke. super strength latex power bands Departure
speedo! ammuniton is in excess of 200miles per hour' Rangeof over

device or very interesting science project E8/set Ref F/BHT 1

E20 Ref 102E.

200 metres] E7 99 ref R/9

BURNING, CUTTING CO2 LASER PLANS Projects an

STROBE LIGHT KIT Ac'eustable Iron 160 hz (a lot faster than

BA LLON MANUFACTURING KIT Bnfish made. small blob

invisible beam of heat capable of burning and melting matenals over

conventional strobes) Mains operated £16 Ref 1037
COMBINATION LOCK KIT 9 key. programmable. complete with
keypad. will switch 2A mains 9v dc operation £10 ref 1114

blows into a large. longlastng balloon. hours of fun, E3 99 ref Gl/E99R

a considerable distance This laser is one of the most efficient
converting 10% input power into useful output Not only mins device
a workhorse in welding. cutting and heat processing matenals but it

IS also a likely candidate as an effective directed energy beam
weapon against missiles. aircraft ground -to -ground etc Particle
beams may very well utilize a laser of this type to blast a channel in

PHONE BJG DETECTOR KIT This device will warn you if
somebody is eavesdropping on your line. E5 ref 1130

ROBOT VOICE KIT Interesting circuit that distorts your voice!

the atmosphere for a high energy stream of neutrons or other
particles The device is easily applicable to burning and etching

adjustable. answerthephonewith a differentvoicel 12vdcE9 ref 1131

wood, cutting, plastics. textles etc E12/set Ref F/LC7

starts transmitting as soon as the phone is picked up' E8 Ref 1135

MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple

3 CHANNEL LIGHT CHASER KIT 800 watts per channel,

concept Objects float in air and move to the touch Defies gravity,
amazing gift conversation piece. magic tndr or science project E6/

speed and drection controrssupplied with 12 LEDS (you can fittnacs
instead to make kit mains, not supplied) 9-'2vdc E17 ref 1026

set Ref F/ANT 1K

12V FLOURESCENT LAMP DRIVER KITUght up 4 foottLbes

ULTRASONIC BLASTER PLANS Laboratory source of sonic
shock waves Blow holes in metal. produce 'cold' steam atomize
liquides Many cleaning uses for PC boards, lechery. corns small

I rorn your car battery, 9v 2a transformer also required E8 ref 1069

TELEPHONE BUG KR Small bug powered by the 'phone I-ne.

VOXSWITCH KfTSoundactrvatedsvenclidealbrmaiungbugging
tape recorders etc. adjustable sensitivity E8 ref 1073

parts etc £6/set Ref F/ULB1

ULTRA HIGH GAIN AMP/STETHOSCOPICMIKEJSOUND
AND VIBRATION DETECTOR PLANS Ultrasenstve 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 E6/set Ref F/HGA7

ANTI DOG FORCE FIELD PLANS Highly effectve circuit
produces time vanable pulses of accoustical energy that dogs
cannot tolerate E6/set Ref F/DOG2

Check out our

WEB SITE
http://www.pavIllon.00.uk/bull-eleotrloal

LASER BOUNCE LISTENER SYSTEM PLANS Allows you
to hear sounds from a premises without gaining access 02/set Ref
F/LLIST1

LASER LIGHT SHOW PLANS Dort yourself plans show three
methods. E6 Ref F/LLS1

PHASOR BLAST WAVE PISTOL SERIES PLANS
Handheld, has large transducer and battery capacity with external
controls E6/set Ref F/PSP4

INFINITY TRANSMITTER PLANS Telephone line grabber/
room monitor The ultmatem home/office secunty and safety, simple
to user Call your home or office phone, push a secret tone on your
telephone to access either A) On premises sound and voices or B)

Existing conversation with break-in capability for emergency
messages E7 Ref F/TELEGRAB
BUG DETECTOR PLANS Isthat someone getting the goods on
your Easy to construct device locates any hidden source of radio
energy! Sniffs out and finds bugs and other sources of bothersome

PREAMP MIXER KIT 3 input mono mixer. sep bass and table
controls plus individual level controls. 18vcc, input sens 100mA £15
ref 1052
SOPZE OP OUR PRODUCTS MAT BE UPILICENSABLE TM THE UK

BULL
ELECTRICAL
250 PORTLAND ROAD, IIOVE, SUSSEX .
SQT. (ESTABLISHIO) 50 YEARS).
MAIL ORDER TERMS: CASK, PO OR CHEQUE
WITH ORDER PLUS /3 P&P PLUS VAT.
PLEASE ALLOW 7-10 DAYS FOR DE 1,1VERYPIIONE ORDERS

WEI,CONLE (ACCEnVISA. SWITCH, AMERJCAN EXPRESS)

TEL: 01273 203500
FAX 01273 323077

E-mail bulWpasilion.co.uk

90-9V 4A TRANSFORMERS. chassis mount E7 ref LOT 19A

2.6 KILOWATT INVERTERS, Packed with batteries etc
but as they weigh about 100kg CALLERS ONLYI E120.
EGA LED DISPLAYS Build your selfa clock or something with
these mega 7 seg displays 55mm high. 38mm wide Son a pcb forjust

Eh 99 ref LOT 16 or a bumper pack of 50 displays for just E29 ref
LOT 17

CLEARANCE SECTION, MINIMUM ORDER
£15, NO TECHNICAL DETAILS AVAILABLE,
MO 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 99P REF BAR333
CIRCUIT BREAKERS. OUR CHOICE TO CLEAR 99P REF BAR335
MICROWAVE CONTROL PANELS TO CLEAR E2 REF BAR 329
: TUBES OF CHIPS(2 TYPES OUR CHOICE) 90P REF BAR305
LOTTERY PREDICTOR MACHINE!! JUST E1.50 REF BAR313
NELLAUROVER ELECTRIC HILAMP LEVELLERE2 REF BAR311
SINCLAIR CS 18" TYRES TO CLEAR AT JUST 75P REF BAR318
LARGE MAINS MOTORS (NEW)TO CLEAR AT 75P REF BAR310
MODEMS ETC FOR STRIPPING E2.50 EACH REF BAR324
10V LARGE MOTORS (NEW) TO CLEAR AT SOP REF BAR332
iA OOULATOR UNITS UNKNOWN SPEC JUST 50P REF BAR323
3X4000 GAMES COSOLES JUST E4 REF BAR320
SMART CASED MEMORY STORAGE DEVICE, LOADS OF BITS

NSIDE, PCB, MOTOR, CASE ETC. BUMPER PACK OF 5
COMPLETE UNITS TO CLEAR AT E250(FOR 5) REF BAR 330.
2 CORE MAINS CABLE 2M LENGTHS PACK OF 4 Et REF BAR337
PC USER/BASIC MANUALS, LOADS OF INFO. E1 REF BAR304
PCB STRIPPERS TO CLEAR AT 2 FOR 99P REF BAR341
3 M SCORE MAINS CABLE AND 13A PLUG. 60P REF BAR325

WE BUY SURPLUS STOCK
FOR CASH
BUYERS DIRECT LINE 0802 660377

FREE CATALOGUE
100 PAGE CATALOGUE NOW
AVAILABLE. 45P STAMPS.

Continued from P 14

requirements, not to mention the manufacture of the vehicle, its
unit cost, and its life cycle cost. The aerodynamic problems
involved in the design of maglev vehicles differ greatly from that
of aircraft and conventional trains. The most important of these
problems is the need to minimise the aerodynamic drag. At
proposed speeds of 500Km/hr or more, which in aircraft terms
is the same as 0.4 times the speed of sound (Mach 0.4)
aerodynamic drag will be the largest component of drag. At
lower speeds it is magnetic drag which is predominant. Of
course aerodynamic drag on a maglev vehicle will not affect
vehicle range (as is the case for aircraft) since power is derived
through the guideway. However, lower drag will means less
energy expended and therefore lower operating cost.
Unlike an aircraft, the suspension and control on a maglev
vehicle is performed using magnetic and not aerodynamic
forces. This means that at cruise conditions the vehicle weight
is primarily supported by magnetic lift. From the design point of
view this means that there is no need to try and maximise the
value for aerodynamic lift. Instead, the aerodynamic design
must ensure that ground effect forces do NOT create any
conditions which will degrade system performance. Ground
effect is a very important force in high speed vehicles travelling
on, or very close to the ground.
It can produce a suction force (negative lift) due to the
higher velocity underbody airflow. On Formula 1 racing cars, for
example, maximisation of this suction force is one of the
aerodynamic deSign goals, as it gives them greater stability.
However, ground effect will degrade the performance of a
maglev system because it will decrease the levitation effect of
the magnetic field and increase the levitation requirements, and
the energy used.
The reverse type of aerodynamic force is the positive lift that
is used by aircraft to achieve flight. This could be used to
augment the magnetic levitation system, but at just a few
centimetres above the ground it is too unreliable.

The designers of maglev transport systems are therefore
aiming to counterbalance lift and ground effect to create a
vehicle with zero lift. A zero lift design will minimise induced
drag and therefore ease magnetic propulsion requirements. On
aircraft, aerodynamic moments are used to reorient the lift
vector thereby manoeuvring the plane, however, maglev
vehicles simply follow their guideway. This means that on
maglev vehicles aerodynamic moments will need to be
counteracted with magnetic coupling forces and minimised in
order to lessen magnetic control requirements. As far as
aerodynamic shape is concerned it is very important that
maglev vehicles are insensitive to crosswinds. It should be
remembered that a 30m long vehicle with 5cm lateral guideway
clearance can sustain only a 0.2 degree yawing angle with the
guideway before making contact. Since yawing moment
diverges with side slip angle, crosswinds will make the maglev
vehicle highly susceptible to excessive lateral displacements. A
good aerodynamic design will minimise this sensitivity, and thus
reduce the cost for lateral directional control.

Design considerations for a commercial
maglev system - The environment
The fact that the gu deway used by maglev vehicles will be on
average no more than 10m above the ground brings with it
additional aerodynamic design problems. Along most of the
guideway's length the vehicle will be travelling at 500Km/hr,
with the guideway going through urban and residential areas.
This means that the vehicle must also be designed to minimise
its aerodynamic disturbance on the surroundings. A maglev
train travelling at high speed has the potential to generate a lot
of noise.
Noise is derived from strong vortices and pressure waves
produced by the airflow over the vehicle and through the
vehicle/guideway clearance gap. This means that poor
aerodynamic design could cause maglev to be an unwelcome
environmental intrusion in many locations.
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Noise also becomes an issue as a result of the close
proximity to the ground. Aerodynamic noise is generatec from
the vehicle's turbulent boundary layer, trailing vortices, and
wake. In the US a noise limit of 73 dB at 15 meters frorr the
vehicle centreline was set by the US Federal Railroad
Administration. In addition to this, the design must avoid
pooling of rain water, dirt, and debris in undesirable areas such
as the air intake for the ventilation system. The shape of the
vehicle and, to a greater degree, that of the track and The
region of interaction, must be laid out to avoid susceptibility to
snow accumulation.

Design considerations for a commercial
maglev system - Manufacture and
economics
Because of the high technology involved, the enormous
importance of aerodynamics, and the necessary tight
manufacturing tolerances, maglev transportation systems are
increasingly being viewed as a good business opportunity by
aerospace companies looking to broaden their activities into
other areas of commercial transportation, a factor which will
undoubtedly give the newly revitalised US work on maglev a
considerable advantage. Only the aerospace companies have
the capability to handle the requirements for complex
aerodynamic surfaces with their curvature continuity ar d
smooth transitions, surfaces which tend to be very difficult to
manufacture.
The expertise of such companies in the use of diffe-ent
manufacturing processes ranging from riveted aluminium to
advanced composite materials will be very important. These
requirements will affect the cost of production. More expensive
materials will be needed, and surface smoothness and tighter
tolerances will be more difficult to produce, and theref pre also
increase costs. However, high unit costs should be
counterbalanced by low running costs and by the efficiency
exhibited by such systems in moving people and goods rapidly
over long distances.

Is there a future for maglev?
The great advantage of using magnetic levitation to 'float'
something, such as a train, is that it virtually eliminates all the
problems arising from friction in any system where surfaces are
in contact with each other, like wheels on a track. This means
much higher speeds, at lower energy consumption, lower
mechanical wear, and fewer problems with heat derived from
friction - indeed the virtual elimination of most moving parts.
In theory, a maglev train which has no physical contact with
the ground should be capable of very high speeds, weeds
which rival those of aircraft. Indeed, aerodynamics are a very
important consideration in the design of maglev transport
systems. Current developments in Japan, now the \A orld's
leaders in maglev research, have demonstrated speeds of up
to 500km/hr with a full sized prototype. Besides a capability to
travel at high speed, a maglev train should be extremely energy
efficient since losses due to friction, heating etc are minimised.
With research currently concentrating on the use of
superconducting magnets the efficiency should be Even
greater. Furthermore, compared with aircraft there \Ain be no
consumption of energy in order to climb to a cruising altitude.
The operational efficiency and economic potential o. maglev
transportation systems in an era of impending energy shortage
and concern about the environment has meant that the
technology has started to attract a lot of attention in the last
year or so.

The British may have pioneered the technology in the 6Js
and early 70s, however, the newest en:rants, aid probably the
most important are the Americans. With the backing of the US
Dept of Defence, the involvement of NASA, ar d some of The
other heavyweight US research organisations, .tve can look
forward to some interes-ing developments before the end of
the century. Who -mows, in a decade or two penaps we will all
be able to float across t he countryside on a m3c netic cushion.

Why not use a permanent magnet
suspension system?
The difficulties involved in achieving stable aspensioi olevkation are delved f-om an inverse square Ian/ that relates
force and distance.
This was firs-. examined oy the Victorian E-c'entist Will am
Earnshaw in his classic paper published in 1842, he shows
mathematically that it is impossible for a pole placed in a
static field of force to nave a position of stable equilibrim
wren an inverse square law operates. This tindamenta
caculation is known as Earnshaw's theorerr.
In the late 1930s tie German scientist Bra inbeck
performed a similar aialysis on unvarying magnetic anc
electric fields, and deduced that suspensior or levitatioi is
or ly possible when materials have a relative permeability,
ni.r_r <1 or epsilom----.1.
(To prove this, suspenson has been acheved using
diamagnetic materials, and as a result of the effect of
currents in the suspended objects.)
It thus follows from boti Earnshaw's theorem and
B-aunbeck's analysis, that stable suspensic n or levitation is
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impossible with a system of permanent magnets (or fixed
current electromagnets) unless, of course, part of the
system contains either a diamagnetic material (mu_r<l) or a
superconductor (mu_r=0). It also follows that it is completely
impossible to achieve levitation in electrostatic fields since
there are no known materials with epsilon_r<1.
For more information on the theory behind magle
systen-s see: "Electromagnetic Levitation and Suspension
Systems", B.V. Jayawant, Publishers: Edward Arnold,
London, 1981,

Magnetic levitation circuitry - of the DIY
type
The problem, from an amateur experimenter's point of view,
with superconductivity projects is the requirement for
buckets of liquid helium. Pretty nasty stuff, and not that
easy to obtain, not to mention the fact that it evaporates
faster than you can use it. So, by and large,
superccriductivity experiments are a no-go area until we can
all get cheap samples of high temperature superconductors
that onto need cooling in liquid nitrogen. This means, of
course, that constructing a superconductivity maglev train in
your back garden is out of the question.
However, do not despair, for there is a way in which we
can achieve this type of levitation effect without
superconductivity. It involves the use of an ingenious
feedback system to create an electromagnetic system that
behaves in much the same way as a superconducting
magnet, a magnet that will repel BOTH ends of any bar
magnet and can thus be used to 'float' such a magnet.
Such a device is actually quite simple to build, and it
works at room temperature. The main component is an
electromagnet. You could use a surplus one, but it is
generally far easier to make your own. For the core use
some 0.25 -inch iron rod (a bolt will do) at least an inch long.
To make the coil you need to first of all construct a suitable
former anund the iron core and of sufficient dimensions to
hold the wire coil in place. Use two 1in diameter discs of
thick cardboard with a 0.25 -in hole in the middle as the
former erds, and some thin card wrapped into a tube
around the rod as the centrepiece of the former.
Glue it all firmly in place before winding the coil. For this
size of electromagnet the coil needs about 300 turns of 30
swg wire use good quality enamelled copper wire, or even
coated wire -wrap wire). Such an electromagnet will
generate a fairly strong magnetic field given a supply voltage
of around 9 to 12V.
For a circuit (see figure 4 for example) you will need two
power supplies, one with +9V and GND, and the other with
-9V and GND. Both share a common ground (batteries
could be Lsed if operated for very short periods). The two
power supplies are needed to generate the polarity reversal
within the electromagnet. The electronics are fairly
straightforward, though make sure that the transistors arid
diodes are capable of handling the voltage as well as the
current through the coil.
The Hat effect switch is the sort that is widely used in
alarm systems (they are available from Maplin). The Hall
effect switch is not mounted with the rest of the
componerrs but is positioned on one end of the
electromagnet's core (hold it in position with some tape or
Blu-Tak).

When the unit has been assembled and the power
applied, the end of the iron core on which the Hall effect

switch is mounted should repel any bar magnet, irrespective
of polarity, that is brought close to it - the basis of any
magnetic levitation system. Instability means that a single
unit cannot be used to levitate a bar magnet. To do that you
will probably need about six units mounted with their core
ends (and attached Hall effect switches) at about 45
degrees to the horizontal and pointing towards each other,
creating a magnetic 'trough' in which the bar magnet can
'float'. Two parallel rows of these coils and circuits will act
as a simple maglev railroad track allowing a tar magnet to
float along above them if it is gently pushed between the
rows (figure 5). A circuit of this type operates in the following
manner: when power is applied to the circuit :he Hall switch
is on and voltage is applied to the col in a particular
direction so that the tip of the coil's iron core to which the
Hall switch is attached becomes a north pole. However, the
Hall switch is positioned on the core so that this polarity of
magnetic field turns the switch off. When the switch is off,
the direction of voltage is reversed. This means that the tip
of the core becomes a south pole, and as a result the Hall
switch turns back on. Of course this results in polarity
switching back again. The result is that when this circuit is
running the Hall switch turns on and off very rapidly, and the
magnetic field rapidly switches back and forth.
This means that effectively each pole of the
electromagnet exhibits an average zero magnetic polarity.
But if we bring another magnet close to the Hall sensor then
the situation changes, with feedback tying to keep the zero
polarity. This means that when no magnet is near the coil,
the coil's average polarity is zero. but when a magnet is
placed near the sensor the Hall switch adjusts the magnetic
field to keep the sensor at zero polarity. This is exactly what
happens in a superconductive magnet. it creates zero
magnetic field inside itself and thus repels eithe" pole of a
permanent magnet. In other words our circuit is replicating
the behaviour of a superconducting magnet, and not a drop
of liquid helium in sight! In this circuit the coil -assemblies will
therefore repel a bar magnet regardless of whether ft is an N
or an S pole. Wher an N pole approaches the Hall sensor,
the circuit will send a current through the coil more in one
direction than the other, which makes the coil's Dole
become "N" rather than zero, and it repels the magnet. The
two opposing magnetic fields thus cancel each other to
zero between the magnet and the coil. the position of the
Hall effect switch. Lrfortunately the circuit exhib is slightly
negative stability. This means that small movements in the
suspended bar magnet trigger the compensating magnetic
field after a small time delay, which in turn will trigger slightly
larger movements. The resulting oscillations will magnify and
eventually get so severe that they will throw the magnet out
of the device after a few seconds The only way to stop this
problem is to make sure that the magnet is not moving
initially. Oscillations will then build up very slowly or not at all.
Oscillations in the magnet can also be damped down by
putting a thick copper bar just below the bar magnet. The
induced current and electrical resistance of the bar will
generate a small amount of mechanical damping to the
changing magnetic fields. The result is a dampening of the
magnet's motion, and the oscillations should dec ine in
magnitude. However the only real way to overcome the
problems of instability and oscillation is to use a more
complex form of feedback circuitry which will eliminate the
loop delay which causes the oscillation.
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TRANSISTORS
PART

PRICE

BU105
BU108
BU109
BU110

80P
100P
80P
90P
100P
60P
100P
65P
125P
150P
100P
100P
65P
70P
100P
150P
70P
75P
200P
130P
90P
120P
120P
90P
55P
75P
60P
85P
55P
75P
60P

BU111

BU124
BU125
BU126
BU133
BU137
BU1SO

BU184
BU204
BU205
BU206
BU207
BU208
BU208A
BU208AT
BU208D
BU209
BU225
BU226
BU312
BU325
BU326A
BU406
BU406D
BU407
BU407D
BU408

PART

BU408D
BU409
BU426A
BU506DF
BU508APH
BU508AF
BU508APH
BU508D
BU508DF
BU508DR
BU508V
BU508VF
BU801

BU806

PRICE
75P
85P
70P
120P
80P
95P
80P
90P
115P
130P
110P
100P

70P
70P
60P
130P
130P
130P
150P

8U807
BU2508A
BU2508AAF
BU2508D
BU2508DF
BU2520AF
BU2520DF
BU2525AF
BUH315
BUH515
BUH517
BUH715

225P
225P
325P
200P
200P
275P
425P

BUT11AF
BUT12
BUT13
BUT18

55P
80P
310P
80P

PART

BUT18AF
BUT3OV

BUT56A
RF450
RF520
RF530
RF540
RF610
RF630
RF640
RF730
RF740
RF820
RF830
RF840
RF9530
RF9540
RF9610
RF9620
RF9630
RF9640
RFBC30
RFC40
MJ2501
MJ2955

MJ15003
MJ15004
MJ15015
MJ15016
MJ15022
MJ15023

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

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

PRICE

PART

MJ15024
MJ15025
MJE13004
MJE 13005
MJE 13007

MJE13009
MJE15028
MJE15029
MJE15030
MJE15031
MJE18004

0C28
0C29
0C35
0C36
S2000A3
S2000AF
S2055A
S2055AF
2N3053
2N3054
2N3055
2N3055H
2N3440

400P

CURRENT RATING

700P
100P
60P
100P
100P
200P
200P
250P
400P
125P
350P
250P
350P
250P
175P
175P
175P

100mA
160mA
250mA
315mA
400mA
500mA
630mA
800mA

2N3772
2N3773

SATELLITE PSU REPAIR KITS

CODE

VIDEO HEAD CLEANER
VIDEO HEAD CLEANER
SWITCH CLEANER
SUPER 40
SILICONE GEASE
FREEZE IT
FREEZE IT
FOAM CLEANER
ANTI STATIC
AEROKLEANE
AERO DUSTER
AERO DUSTER
PLASTIC SEAL
GLASS CLEANER
COLDKLENE
EXCEL POLISH 80
ADHESIVE 120
LABEL REMOVER 130
REFURB 140
TUBE SILICON GREASE
TUBE SILICON SEALANT WHITE
TUBE SILICON SEALANT CLEAR
TUBE HEAT SINK COMPOUND
DRIVE CLEANER
SCREEN CLEANER
COMPUTER CARE KIT
ANTI STATIC FOAM CLEANER
AIR DUSTER

75 ML
200 ML
176 ML
400 Mt
200 ML
170 ML
400 ML
400 ML
150 ML
200 ML
150 Mt
400 ML
200 ML
250 MI
250 MI
250 ML
400 ML
200 ML
400ML
50 GRAMMES
75ML
75 ML
25 GRAMMES
200ML
200 ML

SPOI
SP27

400 ML
400 ML

CURRENT RATING

PRICE
140P

250P

SPO2

150P

SP15

250P

SPO3
SPO4

170P

220P
550P

SP16
SP05

170P
170P

SPO6
SPO7
SPO8

200P
220P
550P
200P

SP17
SPO9

SP10
SP13
SP18
SP19

160P

200P
150P
190P

SPA)

240P
240P
200P
280P
280P

SP21
SP11

SP22
SP23
SP12
SP24
SP25
SP26
SP28
SP29

150p
150p
150P
2100P
175p
450P

ALL THE ABOVE ITEMS ARE MANUFACTURED BY SERVISOL
IF YOU PURCHASE MORE THAN ONE SERVISOL PRODUCT POSTAGE 8 FACKAGE WILL BE
450p FOR MORE THAN 5 CANS
CHARGED AS FOLLOWS: 300p FOR 5 CANS

GRANDATA LTD

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
SOUTHWAY, WEMBLY, MIDDLESEX, ENGLAND HA9 OHB
Telephone: 0181-900 2329 Fax: 0181-903 6126
OPEN Monday to Saturday.
Times: Mon -Fri 9.00-5.30 Sat 9.00-2.00

FUSE21

FUSE22
FUSE23
FUSE24
FUSE25
FUSE26
FUSE27
FUSE28
FUSE29
FUSE30
FUSE31
FUSE32

ORDER CODE
FUSE33
FUSE34
FUSE35

3A
5A
13A

CURRENT RATING

ORDER
CODE

I

FUSE38
FUSE39
FUSE40
FUSE41
FUSE42
FUSE43

6.3A
8A

4A
5A

I

PRICE
100P
100P
100P

32mm CERAMIC SLOW BLOW

20mm CERAMIC TIME LAG
PRICE

CURRENT RATING

ORDER
CODE

8A

FUSE44
FUSE45
FUSE46
FUSE47

10A
15A

100P
100P
100P
85P
85P
85P

20A

I_ PRICE
185P
185P
185P

210P

38mm CERAMIC TIME LAG
CURRENT RATING
10A

ORDER COCE
,

I

,,sf

PRICE
825P

ALL THE ABOVE PRICES ARE ARE FOR PACKS OF 10 FUSES**
NB. ALL FUSES ARE MADE IN THE UK AND FULLY MEET BS4265 & BS1362 SAFETY
STANDARDS AND SHOULD NCT BE COMPARED WITH CHEAP IMPORTED TYPES.

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

CODE

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

S102
S103
S104

CODE
S108
S109

PRICE
350p
55p

CODE
SI10

PRICE
500P
650P
700P

S111

SI12

DESOLDERING AIDS
DESCRIPTION
SOLDER MOP S1ANDAR GJAGE 1.2mm x 1.5 ME I HE
SOLDER MOP 1.2mm x 10 METRE
DESOLDERING PUMP
SPARE NOZZLE

8 way PREPROGRAMMED

Universal remote Control
A single remote control to operate
Televisions. Videos and Satellite
Receivers. Plus Auxilary Options!!
Replaces up to 8 remotes with one
Simple 4 digit setup routine
Controls 1000'5 of models
Teletext functions with Fastest
Clear (large key) layout
Code Search Facility
Stylish and easy to operate
' Replace broken or lost remotes
' Original Remote not required
Order Code: 8 WAY Price: 1450P .. VAT

PRICE
900P
900P
450p
450p

S101

SOLDERING STAND & SPCNGES
DESCRIPTION
SOLDERING STAND (MADE BY ANTEX)
SPARE SPONGE

SERVICE AIDS

PRICE
60P
60P
60P
60P
60P
60P
60P
60P
60P
60P
60P
60P
60P
50P
50P
50P
50P

CERAMIC PLUG TOP

3.15A

PACE 9000 SWITCH MODE TRANSFORMER
ORDER CODE PACE9000 PRICE 800p

VOLUME

FUSE12
FUSE13
FUSE14
FUSE15
FUSE16

10A

Experience shows that 50% of all receiver power supplies 'bounce' unless the
correct precautionary measures are taken when being serviced. A kit of all the
recommended parts is supplied for the most popular models, which when fitted
should overcome this.
MAKE & MODELS
PRICE
ORDER CODE
SATPSU 1
PACE PRD800, PRD900
650P
PACE SS900, 9200, 9010,9210. 9020, 9220 SATPSU2
650P
AMSTRAD SRD510, SRD520
SATPSU3
650P
SATPSU4
AMSTRAD SRD500
650P
AMSTRAD SRX340, SRX345, SRX350
SATPSU5
650P
PACE D100/150
650P
SATPSU6
SATPSU7
CHURCHILL D2MAC
650P
PACE MSS100
SATPSU8
730P
SATSPU9
650P
PACE MSS200/300 APPOLLO
PACE MSS500/1000
SATPSU10
1230P
FERGUSON SRD4
SATPSU11
835P
SATPSUI2
1735P
ECHOSTAR SR5500
SARPSU13
3125P
ECHOSTAR 6500/7700/8700
AMSTRAD SRD600
SATPSU14
3125P
775P
MIMTEC (Surensen)
SATPSU15
AMSTRAD SRD700/SR950/SRX100/302
SATPSU16
SRX501/502/1002/2001/SRD2000 SAT250
730P

DESCRIPTION

FUSE11

(20mm)

QUICK BLOW
ORDER CODE
FUSE37
FUSE17
FUSE18
FUSE19
FUSE20

75P
75P
75P
75P
75P
75P
75P
60P
60P
60P
60P
50P
50P
55P
55P
60P
60P

FUSE02
FUSE 03
FUSE04
FUSE05
FUSE06
FUSE07
FUSE08
FUSE09
FUSE10

1.25A
1.6A
2A
2.5A
3.15A
4A
5A
6.3A

18P

2N3441
2N3442
2N3T71

(20mm)
PRICE

FUSE01

1A

200P
40P
38P
50P
45P
175P
85P
85P
90P
100P

TIME LAG
ORDER CODE
FUSE36

CODE
SIO7

SI13
S105
5106

PRICE
80P
400P
320P
60P

8 way PREPROGRAMMED

Universal remote Control
The Optimum 8 way universal remote control
preprogrammed to operate up to 8 other
remote controls for Televisions, Videos and
Satellite Receivers. Plus Auxilary Optins',
Pre-p-ogrammed with learning capability
Replaces up to 8 remotes with one
Jog/Shuttle thumb control

Illuminated key pad
Clear key layout
Easy access secondary keypad
Teletext & Fast text function.
Stylish and easy to operate
Replace broken or lost remotes
Original Remote not required
' Freefone Helpline (UK Only)

(Order Code: OPTIMUM 8

Price: 2100P * VATI

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 30,000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES
Please send El 1.8 P and VAT at 17.5°.0. Govt, Colleges, etc.
Orders accepted. Please allow 7 days for delivery. Prices quoted are subject
to stock availability and may be changed without notice.
TV and video parts sold are replacement parts.

Access & Visa Card accepted
WE STOCK TV AND VIDE? SPARES, JAPANESE TRANSISTORS AND TDA
SERIES. PLEASE RING US FOR FURTHER INFORMATION.
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History of maglev R&D in Japan

This can be done by using an analogue Hall sensor
connected to an amplifier, and the signal from the Hall
sensor can then be used to generate the required damping.

1962 - Research for linear motor propulsion and non contact run started

The US starts to take an interest

1970 - Study on electrodynamic levitation system using
superconducting magnet started formally

The Federal Railroad Administration (FRA) and the US Air
Force USAF) have announced an agreement to develop
magnetic levitation technologies for use in missile defence
warhead testing as well as high-speed ground
transportation. The Federal Railroad Administrator Jolene M
Molitors said: "We are excited about the prospect of
working with the Air Force on the development of
multipurpose applications of this new technology. Thi
partnership is an excellent example of the Clinton
Administration's commitment to develop high technology
projects that will yield maximum benefits, with both military
end civilian applications. Magnetic levitation (maglev) trains
have the real potential to help relieve congestion along our
nation's already overcrowded highways and airways.
"A rnaglev passenger train could cut the travel time from
Adowntown Los Angeles to downtown San Francisco to

1972 - LSM-propulsion experimental superconducting
maglev test vehicle (LSM200) succeeded in levitated run
and LIM-propulsion experimental(ML100) succeeded in
levitated run
1975 - LSM-propulsion experimental superconducting
magnet test vehicle(ML100A) succeeded in perfect non contact run
1977 April - Miyazaki Maglev Test Center opened
1977 July - Test run of ML -500 inverted -T guideway started
at Miyazaki Test Track 1979 Jan. Simulated tunnel run
tested

1979 May - Run with helium refrigerator on board
tested(ML-500R)

about 1 hour and 30 minutes - today, it takes nearly 10
hours travelling by traditional rail service", she added.
Maj. Gen. Stewart E. Cranston, commander of the USAF

1979 December - 517km/h run attained
1980 November - Test run of MLU001 on U -type guideway
started on Miyazaki Maglev Test Track

:Development Test Center, said: "Magnetic levitation
technology will give the Department of Defence a capability
to conduct realistic, hypersonic testing of warhead lethality
and propulsion systems at an affordable price. We are
pleased to work with the Federal Railroad Administration to
develop commercial applications for this technology."
The =RA's Deputy Administrator Donald M. Itzkoff has
met with USAF officials at Holloman Air Force Base in New
Mexico to discuss the construction of a maglev upgrade to
the existing Holloman High -Speed Test Track. 'By working
4,/ith the Air Force to develop very high-speed maglev
Fs vehicle control capabilities, we believe we will also derive
technology benefits applicable to future high-speed
passencer train service", ltzkoff added. Maglev is part of the
Department of Transportation's forthcoming assessment of
high-speed ground transportation commercial feasibility. A
demons:ration of electromagnetic propulsion capability will
.also be developed and tested.
The USAF will use the track's guideway to test the
cf high-speed payload velocities and the FRA will
'determir e potential safety and performance applications for
:high-speed trains. The project, as funded by the USAF, will
test superconducting magnet design and fabrication,
verification of computer codes which predict dynamic
l,effects
magnetic fields, effects of track irregularities and
'aerodynamic impact of velocities up to 300 mph on test
vehicles. Maglev technology uses magnetic forces to levitate
the vehicle and to either attract or repel for propulsion, for
;both suspension and guidance.
Maglev trains have the potential to travel at speeds in
excess of 250 mph. Currently, Congress has provided the
i,FRA with limited funding for maglev safety -related work. The
FRA was. however, the lead agency in an interagency cooperative effort in 1991 with the Department of Energy and
the US A -my Corps of Engineers, concerning the viability of
a US maglev transportation system. The results were
published in the National Maglev Initiative (NMI) report. The
NMI and the FRA's expertise in maglev will be utilised by the
USAF as a resource as they further develop their research.

1981 November - 2 -car unit test run started
1982 September - Manned 2 -car unit test run started
1986 December - 3 -car unit registered 352.4km/h run
1987 January - Unmanned 2 -car unit attained 405.3km/h
1987 February - 400.8km/h run of manned 2 -car unit
attained
1987 April - Railway Technical Research Institute
reorganised as a foundation, taking over the R&D work so
far pursued by JNR

1987 May - Test run of MLU002 started
1988 December - Substation cross -over test carried out
1989 March - Aerodynamic brake system tested(MLU001)
1989 November - 394km/h run attained(MLU002)
1990 March - Test on traverser type turn out started

1990 November - Start of initial phase in construction of the
Yamanashi Maglev Test Line celebrated
1991 June - Test run on sidewall levitation system started
1991 June - Test run energized by inverts started

1993 January - Test run of MLU002N started

1994 February - MLU002N attained 431km/h run

Note:

LSM: - Linear Synchronous Motor
LIM: - Linear Induction Motor
Pictures courtesy of RTRI, Japan
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Elecrnofalue

Tel: 01784 442253
Fax: 01784 460320
78005 .5v
78S09 +9,

0.31

4061!-'-'15.19

0.55

4001

10.04

78510 +10v

74LS293
7415295
7410298

021

0.26

78512+12v

741_0366

0.18
0.18

4002
4006
4007

0.36
0.64
0,05
0.99
1.77
2.07
4.36

788200
188206G.SMD 619
1293E

U97

2.40

175
027

1M301AN
TCA305A
2.81
DG308
2.25
0.65
LM308N
LM311N
0.30
LM324N
0.29
3.00
LM335Z
LM339N
0.31
0.38
LM348N
TCA355B
2.73
TCA355G.SMD 2.52
0.31
LM358N
1M380N
1.26
1.31
LM380N8
LM381N
2.52
LM382N
2.52
120
ZN4142
ZN416E
1.50
1.16
ZN423
4.75
ZN425E
10.50
ZN427E
ZN428E
8.30
1.85
TCA440
71.497

1.35

555
556
NE566
NE567N

0.17
0.26
0.45
0.26
2.00

SL80587
SAB0600
LM710N
741C8 BOIL
747C14 14DIL.
748C8 8 OIL
TCA785
TBA800
TBA8105
TBA820
TBA820M
TCA965B
TCA991
ZN1034E

491

012
021
0.45
0.31

3.74
0.84
0.45

004
0.50

367
1.40
2.45

TAE1453G.SMD1.49
1458
1488
1489

0.32
0.25
0.25

TDA2002
060
TDA2003
0.60
0.40
ULN2003
ULN2004
0.40
TDA2030
oas
TAE2453A
1.47
1AE2453G.SMD2 .03
S0A2506/5
3.70
SDA2516/5
1.53
0.89
CA3046
CA3080E
0.78
CA3130E
0.94
0.47
CA3140E
MC3340
2.20
1.00
SG3524
LM3900N
0.45
1.42
LM3909N
1.90
LM3914N
LM3915N
1.25
SA84209
404
TLE4214
262
RC4558P
0.40
TDA4601
1.73

1DA46010
TDA4605
TDA4700A
T0A4718A
7106
7107
ICM7555
1C17611

190
166
9.58
4.73
2.35
2.35
0.51

125

Voltage
Regulators
Positive 100ma TO92
78L05 .5v
027
78106 +6+
027
78108 .8v
0.27
78110 +10v
0.27
78112 +12v
0.27
78115 +15v
0.27
781_24 +24v

mpg swipe

047

24.42
4.21

028

027

Positive 1Amp 10220
7805 +5.
026
7806 +6.
0.27
7808 +8v
027
7810 +10v
027
7812 +12v
026
7815 +15v
0.27
7818 +18v
0.27
7820 +20v
0.27
7824 +24v
027

0.78
0.97
0 97
0.78
0.97

78S24 +24v
7415367
Positive Variable
7410368
0 35 7410373
723C14 14011
LM317T
0.45 7410374
1.58 74LS375
LM317K
5.50 7410390
LM338K
1.20 7415393
12000V
Negative 100maT092 741S541
79105 .5v
0.26 I 7410670
79112 -12v
026
74HC
79115 -15v
0.26 74HC00:
79L24 -24v 0.50
74HCO2
Negative1AmpT0220
74HCO3
026 74HCO4
7905 -5v
0.32 74HC08
7906 -6v
0.32 74HC10
7908 -8+
0.26 74HC 11
7912 -12v
7915 -15v
0.32 74HC 14
0.32 74HC20
7918 -18v
7820 -20v
0.32 72HC21
7924 .24v
0.32 74HC27
ILN:493a3t7re Venable
74HC30
100 74HC32
Digital ICs 74LS 74HC42
741500
0.13 74HC51
741S02
0.13 74HC73
741003
0.22 74HC74
711004
022 74HC75
741605
0.13 74HC85
741508
0.13 74HC86
741S10
0.13 74HC93
741011
0.13 74HC107
741013
0.13 74HC109
741014
0.15 74HC 112
741020
0.13 74HC113
741.621
0.13 74HC123
741022
0.13 74HC125
741027
0.13 74HC126
774411
3302
0.13 74HC131
0.13 74HC133
741537
0.13 74HC137
741038
0.13 74HC138
741040
0.13 74HC139
741S42
0.21
74HC147
74LS47
0.62 74HC148
741051
0.13 74HC151
74LS54
0.23 7444C153
74LS73
0.30 74HC154
74LS74
0.15 741-4C157
741075
0.17 74HC161
741576
0.30 74HC164
74LS83
0 26 74HC166

741::

0.35

7414C174

74L

017

741090
741092
741693
741S96
7410107
7410109
7410112
7410113
7410122
7415123
7410125
741S126
7415132
7410136
741S138
7415139
7410145
7410148
7410151
7410153
7410154
7410156
7410157
7410158
7410161
7410163
7410164
7410165
741S166
7410169
7410173
7410174

0.25
0.26

74HC175
74HC192

0 31

0.42
0.21

0.18
0.23
0.18
0.26
0.26
0.24

741-4C193

74HC194
74HC221
74HC240
74HC241
74HC244
74HC245
74HC259

0 30
0 25
0.16
0.36

74HC45I5
74HC4516
74HC4518
74HC4520
74HC4538

0 31

741-4C4543

028
0.28
0.28
0.28
0.46
0.28
0.36
0.21

0 28
0.28
0.31
0 31
0 31
0 31

0.30
7410221
7410240
7410241
7410242
7410243
7410244

7410245

7410253
7410256
7410257
7415259
7410266
7410273
74LS279

0.31

0 31

021

4011

4012

0.15
0.15

BC516
BC517
BC5468
BC54713

0:35
0
21
0.66

40
4°1143

0.21
0.31

0.34

BC549C
BC550C

0.21

4017

021
021
021
021
021

4018
4019
4020
4022
4023

0.21

4024

0.24
0.22
0.22

4025
4026
4027
4028
4029
4030
4035
4040

022
0.22
0.22
0.36
0.24

028
0.25
0.32
0.36
0.24
0.39
0.24

026
025
0.27
0.36

e25
e36
0.38
0.20
0.32
0.24

4015
4016

4041
4042
4043
4044

4046
4047
4049
4050
4052
4053
4060
4066
4070

0.32
0.37
0.30
0.32

4071
4072
4075
4076
4077
4081
4082
4093
4502

(0).937

445511
10

0.36
0.36

4514

025

016
0.32
0.33
0.41
0.41
0.41

0.36
0.36
0.36
0.36
0.37
0.36

4516
4518
4519
4520
4522
4526
4528
4538
4541
4543

4555
4572
4585

00 4442

0.39
01 8

048
0.43

022
0.56

e54
0.54
0.54
0.31

0.23

e23

0.31
0.31

BDI32
BDI35

0.26

BD136

031

BDI39
80140

0.31
0.31

0.15
0.26
0.15
0.42

021
0.31
0.31

0.31

0.33
0.26
0.15
0.24
0.37
0.37
0.31
0.18
0.15
0.21
0.21
0.17
0.36
0.18
0.21
0.24
0.18

042
0.36
0.32
0.78
0.31
0.31
0.31
0.31

042
042
0.36
0.36
0.31

0.47
0.36
0.42

1.94
1.94
1.94

2N3904
2N3906
2N4036
2N4294

0.42
0.73
0.14
0.14
0.73
0.26

BC109C
BC126
BC160
BC161
BC168B

00..3857

:CC.178
177913

0.77
0.77

90182

ect82L

00I7757

:CC11883L
3

0.53

BC164

11I4477

r3CC213412 L

0.77
0.50
0.50
0.53
0.50

BC2121.

BC213
BC2131.

BC214
BC2141

BC55613

026
047

025

2N3771
2N3772
2N3773

C1
B
BC10813
BC1013C
BC10913

BC541361

BC557B
BC558C
BC559C
BC560C
BC639
BC640
BC877
BC879
BC880
BCY59
BCY70
BCY71
80131

2N37%0
2N3711

2N37N
2N3705
2N3786

2N4289BC7

0.32
135
0.32
0.54

0.31
0.31

6.38
0 42
0.26
0.60
0.14
0.14
0.14
0.14
0.14
0.18
0.14

00151

0.52
0.42
0.42
0.54

028

Transistors0.36

2N3702
2N3703

7744HHC4c45511

0.27
0.28

4:80

0.28
0.24

029

00 2311

028
063

00-.3128

2N697
2N930
2N3053
2N3055

741_5251

0.28
0.47
0.63
0.28

8C338

0.38
0-36
0.36
0.37

74LS247

77441105119075

38
18

014
028

0.15
0.21

027

0.36
0.38
0.28
0 28
0 28
0.28
0 28

7410193
7410194

00

0.31

4009

74HC273
741-IC279

e31

BC237B
BC239C
BC300
BC301
BC327
BC328
BC337

0.15
0.15

0.32

741.1C266

74HC280
74HC283
74HC367
74HC368
74HC373
74HC390
74HC393
74HC540
74HC541
74HC573
74HC4002
74HC4015
74HC4016
74HC4017
74HC4020
74HC4022
74HC4028
74HC4040
74HC4046A
74HC4049
74HC4050
74HC4051
74HC4052
74HC4053
74HC4060
74HC4066
74HC4075
74HC4078
74HC4094
74HC4316
74HC4351
74HC4352
74HC4353
75HC4510

741.0175
7410191

680 Burnage Lane,
Burnage, Manchester. M19
1NA

Tel: 0161 432 4945
Fax: 0161 432 4127
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Positive 2Amp T0220 1741S290

Analogue ICs
CGY40
CGY50
HKZ101
71071CP
71072CP
TL074CN
TBA120S
TBA120T
TBA120U
UAA170
UAA180

SHOP:

027
0.16
0.16
0.16
0.16
0.16
0.27
0.33
0.33
0.12
0.22
0.22
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

BD201
BD232
BD233
BD237
BD238
BD239C
BD681
BD682
BDX33C
ElF167
BF173
BF177
BF178

Thyristors

BFX88
BEY50
BFY51
BFY52
BSS84
BSS87
BSS89
BSS92
BSS98
BSS125
BSS135
BSS192
BTS41213

BU208A
BU326A
BU407
BU426A
BU508A
BU508AFI
BU5080
BU508DFI
BU526
BU806
BUT11AF
BUW84
BLABS
' BUZ11
BUZ11A
BUZ71
BUZ71A
BUZ73
BUZ74
BUZ80
BUZ80A
IRF520
IRF530
IRF540
IRF630
IRF640
IRF820
IRF822
IRF830
IRF840
MJE2955T
MJE3055T
MPS6534
MPSA12
TIP31A
TIP32A
TIP41A
TIP41C
TIP42A
TIP42C
TIP47
TIP110

Surface Mounted Transistors

2 82

BR303

01 227
3

TeliC°6°10
106

0 47

AAGu001j7

12 75
4.00

DB776064700661 1

gu9

4

TIC 106M

TICI26D

Ariacs

6 74

065
055

1 28

00 757E

0 63
1 10

BC807/25
BC817/25
BC818/40
BC846B
BC847B
BC856B
BC857B

0 13
0.18
0.15
0.15
0.15
0.15
0.15

El
BcCvV447

024 BF081

TRIGGER
TRANSFORMERS BCW6OD

0 80

BTA0
BTA16600B
TIC206D
TIC225D
TIC226D
TIC246D

I 36

BCW61D
BCW66G
BCW68G

1 46

:CCXX4421

PCB mounting.

ZSI052.11

BCX7OK

0.4mcd min@ 10mA 0.25
LYS260 YELLOW 0.4mcd min@ 10mA 0.25
LGS260 GREEN C 4mcd min@ 10mA 0.26
LSS260 RED

0.16
0.65
0.92

BFPI81
BFPI83
BFP193
BFP280

097
097

LEDs 3mm dia.
RL3 RED
YL3 YELLOW
01.3 GREEN

0.09
0.10
0.10

LEDs 5mm dia.
RL5 RED
GL5 GREEN
YL5 YELLOW

0.09
0.10
0.10

BFR35AP
BFR92P
BFRI81
BFR183
BFR193
BFR280
BFT92
BFT93

12-40mcd
200-350mod
2000-3000mcd

0.14
0.14

RX2OP D

INDUSTRIAL
RX14S C

0.14

2 0Ah
2 2Ah
5.1Ah

RXI4SP C
RX2OSP D

12rnm do

0.79

CX600 UNIVERSAL
CHARGER
6.43
CX550PX4 4 CELL QUICK
CHARGER (AA i AAA)
1173
CX1200P UNIVERSAL QUICK
CHARGER
14.45

We have the largest
Range of Siemens
Stock Items of any
U.K Distributor

PCB MOUNTING
MP2 4 2 4v
MP3.6 3 6v
GP700AA 3 x AA
GP280K3 3 x FLAT

007

10uF 63v
10uF 100v
22uF 35v
22uF 63v
47uF 25v
47uF 63v
100uF 16v

0.08
0.08
0.07

RE22025
RE22063
RE47010
RE47025
RE47050
RE47063
RE100010
RE100025
RE100063
RE220016
RE220025
RE470010
RE470016

220uF 25.
220uF 63.
470uF 10v

100uF 63v

470uF 25o
470+F 50v

470uF 63.
1000uF 11v

1000,1 Mr
1000,1 63v
2200+1 16v
2200uF 25v
4700uF '00.
4700uF 16v

100,1350v

0.24

4WA 4 WAY
WPTVA
enable gain

126
4.25
5.10

0e8
0e7
0.10
0.08
0.08
0.15
0.14
0.22
0.13
0.19
0.29
0.32
0.22
0.22
0.53
0.37
0.38
0 32

1.27
1 27

Camcorder Batteries
By Uniross. Compatible with most makes of Camera.
6v 1 4Ah

14.37

VPIO 6v I 7Ah

1665

VP66 6v 1.7Ah

16.65
17 80
24 34

VP22

VP77

6v 1.7A11

VP22H 6v 1.9Ah

VP522 9.6v 1.6Ah 43.77
VP752 9.6v 1.7Ah 24.34
VP520 12v 1 5Ah 43.77
VP30 12v 2.3Ah 29.00
EL300 Charger
16.99

VP73 9.6v 1.2Ah 28.70
VP962 9.6v 1.3Ah 24.15

VALVES
ECC81/12A17
ECC82/12AU7

5.50
5.50
5.50
ECC133/12AX7
6.00
ECF82
8.00
EL34/6CA7
EL84/6B05
4.50
ECL82
5-55
ECL86
5.85
1066
10.00
KT88
1100
EZ80
525
EZ81
3-75
GZ34
6.501
6L6GC
6.50

0.51

8.30
0.36
0.55
0.74

092

VALVE BASES

1 50
1.86

SOLDERING
IRONS

'8 IEX

ANCBP 15W

127

CR2016
CR2025
CR2032

HIGH VOLTAGE AXIAL
1uF 385,,
2 2uF 350v
4.7uF 350v
10uF 350v
22uF 350v
47uF 350v

2.05

LITHIUM

4 7uF 100.

1000 25.

0.1Ah
0.1Ah

TELEPHONE

ELECTROLYTIC
CAPACITORS

RE 10025
RE 10063

2.98
3.43
4 35

CHARGERS FOR ABOVE

SIEMENS

120G TWIN

0 76

0.65Ah 1.12
I 6Ah
2.15
1 6Ah
2.36

RX14PC

LDRs

AERIAL
- AMPLIFIERS

084

0.11Ah 468

RX6P AA

153-1D5V 5v RED
L53-GD5V 5v GREEN
L53 -1012V 12v RED
0.14
L53-GD12V 12v GREEN

634 7150
5010350
5022350
5047350
41100350

0.76

QUICK CHARGE

5v AND 12v LEDS

8322350

080
e68

1

RX2OU D
RX22 PP3

1.45

411385

0.72
0.69

0.18Ah
13
0.5Ah
0.96
1.2Als
2.06
1.2Ah
2 15

RX3U AAA
RX6U AA
RX14U C

0.17
0.34
1.10

BLUE LEDs
L53BT

RADIAL
RE4 7100
RE1063
RE10100
RE2235
RE2263
RE4725
RE4763
RE10016

0.81

NICAD Rechargeables

LEDs 10mm dia.

ORP12

0.87
1.14
0.90

Ceramic 8 tantalum capacitor,.
RF chokes
Ferntes
Hall -effect devices
Integrated circuits
LEDs 8 Octo-couplers
resistors
thermistors
varistors
temperature sensors

B9A PCB
B9A CHASSIS
OCTAL CHASSIS

0.19
0.28
0.32

socket,

DS9B 9 pin

0.20

DS158 15 pin
0S258 25 pin

026

DH9 9 way
DH15 15 way

0.34
0.43
0.44

6m19

DH25 25 way

0.33

SCART
CONNECTORS

1'95

7113F 1.5m Scart Scart lead
2.10

SR3A (ORYX) 9.50
LILO (ORB1TEC)5 40

or computers etc.
13A plug to IEC 6A
socket. 2 metre
677ML
150

rim

SOLDER
SUCKERS

HOW TO ORDER
Totalize your order / Add E1.00 pep Then V.A.T
Mail and telephone orders to Staines please

Visitors always we.come at the Manchester Shop or
By prior arrangement at Staines warehouse.

All Prices are exclusive of V.A.T and troCket\
may change without prior notice. EWE

DP9B 9 pin
DP15B 15 pin
DP25B 25 pin

PS2480 plug
063
mRs671J line socket

1100

1700 ANXSBP 25W 11.67
ANCSI2 12v
985
9.05 Al' ST4 STAND 150

D TYPE
CONNECTORS
Rm.,

1.50
1.50

T1P122
T1P127

TIP2955
TIP3055

BCX71K
BF722
BFP180

Other SMD products available'

SMD LEDs

181310 red
1813SRD red
L813SRC red

0.24
0.17
0.17
0.17
0.17
0.26
0.26
0.16

ZF iSping521eads

OPTO 'DEVICES

8E420
BF421
BF457
BFX29
BFX84
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Transform your PC
into a digital oscilloscope, spectrum
analyser, frequency meter, voltmeter,
data logger for as little as £49.00
Pico's Virtual Instrumentation enable you to use your
computer as a variety of useful test and measurement
instruments or as an advanced data logger.
Hardware and software are supplied together as a package
- no more worries about incompatibility and no programming required.
Pico Technology specialises only in the development of PC based data
acquisition instrumentation. We have the product range and experience
The ADC -10 supplied with
PicoScope gives your computer
to help solve your test and measurement problem.
a single channel of analog input,

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

,ire -/o £49
with PicoLog £59

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

TC-08 Thermocouple to PC Converter
Supplied with PicoLog data logging software for advanced
temperature processing, min/max detection and alarm.

plc

8 Thermocouple inputs

Tc

No power

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

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

Aire -1 CO Dual Channel 12 bit resolution
The ADC -100 offers both a high sampling rate 100kHz and a
high resolution. Flexible input ranges (±50mV to ±20V) make the
unit ideal for audio, automotive and education use.

"ire -/00 £199

71De-ioo with PicoLog £219

;417,e-200 Digital Storage Oscilloscope
50 MSPS Dual Channel Digital Storage Scope
25 MHz Spectrum Analyser
Windows or
DOS environment
CE
±50mV to ±20V
:1
Multimeter
20 MSPS also available

Arne 200-20 £359.00

.

Call for free demo disk and
product range catalogue

fire 2oo-so £499.00
Both units are supplied with cables,
power supply and manuals.

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

Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick,
Cambridge. CB3 7QJ UK Tel: + 44 (0)1954 211716

Fax: + 44 (0)1954 211880

E-mail: post@picotech.co.uk Web site: http://www. picotech.co.uk/
Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT
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You can build this circuit on our free
PCB on the cover of this issue of
Frac. EACy wrETR9NOANT,01NALS

Andrew Armstrong has developed a portable power 250 -volt DC generator that he uses
to power a low -consumption mains -voltage fluorescent lamp from a 12V car battery.
.RECTIFIED MAINS

Ficure 1: the principle of operation of lowcortsumption fluorescent lamps
DC BLOCKING

1=1

On a summer camping trip, I was given to reflect that my
trusted 12V fluorescent light of many years' service was not
only somewhat battered and lacking a cover, but also that it
didn't distribute the light where I wanted it. In its earlier days it
had been clipped to the ridgepole of a small tent and was fine
but now, in a larger tent with a vestibule, a light more like a
lantern seemed to be called -for.

I

4

FLUORESCENT LAMP

I normally work under a 3500K colour temperature low
consumption lamp of the type intended to replace a
conventional domestic lightbulb. The 18W model I use is
specif ed to give out slightly more light than a 100W
incandescent lamp. The colour temperature, being higher than
most, gives a light with enough blue in the spectrum to tell, for
instance, the difference between red and purple on a resistor
colour code easily. It also make most things look a little brighter
- in short, it is ideal for a situation in which there never seems
to be enough light because there are no walls and ceiling to
reflect it back to you. An interesting fact about the low
consumption lamps intended for use with this project is that
they contain all the necessary electronics to drive a fluorescent
lamp, but they are designed to work on 240V AC. However,
what they do is to rectify the mains when it is first fed in, so
they can run just as happily on DC. All that is needed is a DC
supply of the average level on the capacitor which follows the
rectifier in the fluorescent lamps. I found that 250V works well
on a range of lamps, so this project is to provide a nominally
250V DC supply to run a low consumption mains lamp.
Many of you will have seen designs for 12V to fluorescent
tube converters. Normally these use a blocking oscillator
driving a transformer made on a ferrite pot core. This
transformer steps the 12V supply up to a high enough level to
run a fluorescent tube. However, low consumption lamps
operate differently because of the higher supply voltage.
A normal mains fluorescent luminaire employs a choke in
series with the fluorescent tube to limit the current once it has
struck. When a fluorescent tube is conducting. the voltage
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Figure 2: the circuit of the 250V DC source
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Instead of
rectified mains
as shown in
figure 1, we
use a DC
supply
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the circuit
shown in figure
2. This design
employs a
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schematic

Linear
Technology
switched mode
converter chip,
the LT1170, in
a voltage -boosted flyback converter configuration.
Flyback conveners operate by storing energy in a magnetic
field, usually contaned in a defined airgap in a magnetic
component, and then discharging that energy into a load at a
different voltage from that at which it was fed in. The maximum
power output available from a given flyback converter is
limited by how much magnetic energy can be stored in the
magnetic component before it saturates, and how rapidly the
energy can be stored and transferred. This circuit works at
100kHz, which is a respectable though not technologically
difficult frequency for a flyback converter. The frequency is set
R4

T

I1.

mn 22u
350V

470R

JI

c=3C5

The

10

2ps C 1 /

0 Acqs EJ

00.00 VDC

36.6 V

Figure 3: switching waveform on ICI pin 4

across it does not rise significantly as current increases, so
without an external limiting component the current would rise to
a destructive level and the lamp would be useless.
The choke contains a substantial iron core, and is
inconveniently large and heavy.
Low consumption lamps use the same principle, but use a
much smaller choke in conjunction with a higher frequency to
give the required current (because the impedance of an

VtftmwmmmwirmAftm

inductor is 2 x pi x f x L where L is the inductance and f is
the frequency). What they do is to switch a DC supply at a
high frequency and use the result to drive the fluorescent
lamp. The principle, omitting the control circuitry, is shown in

B-2

2V

10 V 200ns

200ns C

1f

15.96 V

Figure 4: the switching waveform expanded to show a switching spike

by the on -chip oscillator of the LT1170.
The energy storage is provided by a ferrite E -core
transformer with a gap in the centre limb. The component
chosen is an EFD20, which is a 20mm-square "easy flat
design" transformer using a ferrite suitable for frequencies of
several hundred kilohertz.
At room temperature the 15mm-square transformer, which
can store about half the energy of the 20mm-square one, is
adequate for the job. However, allowance has to be made for
the fact that the transformer core material is ferrite. The
mechanism of magnetisation of ferrite is different from that of
iron, with pairs of opposed magnetic moments of unbalanced
strength, so that the difference between the two allows for a
net magnetisation. The practical upshot of this is that ferrite
saturates at lower flux densities than iron, its Curie point (the
temperature at which is ceases to be magnetic) is lower, and

figure 1.
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Figure 5: the switching waveform on ICI pin 4 but withcut the
ferrite bead

Figure 6: voltage across C2

its saturation flux density decreases as it warms up.
To allow for heat dissipation in the unit and still pe-mit
correct operation, the EFD20 is the smallest suitable

pole for the feedback loop, aiming more for absolute stability
than for rapid respcnse tc step changes of load (which are not
expected to occur). In this type of converter the switching
device will inevitably be subjected to some degree of switching
spike caused by the leakage reactance of the transformer. To
protect the chip from damage caused by such spikes, the
maximum voltage is clamped by zener diode D1, with D2
being provided to prevent D1 from conducting when the
switching device is on. The switching waveform is shown in
figure 3, with the spike being very apparent. As can be seen,
under the load conditions for which this trace was taken (21 watt lamp load) the switch is on for just over 4 microseconds,
and then the transformer transfers energy to C5 for
approximately 3 microseconds. After that there is
approximately 3 microseconds when both D3 and the
switching device are not conducting. Figure 4 shows an
oscilloscope printout of the detail of the spike on 101 pin 4. In
this trace it can be seen that the first ring has a flattened top,
where D1 conducts and limits the size of the spike. In the
absence of the zener diode, the spike would go to
approximately twice this voltage. One item not always seen in
flyback converters is the ferrite bead L2. This is necessary to
limit the rise of switch current during the first few tens of
nanoseconds if the switching device turns on at or near the
peak of one of the oscillatory cycles that occurs in the
transformer once it has finished discharging energy into C5. To
illustrate the effect of the ferrite bead, the waveform at the
junction between L2 and T1 is shown in figure 5. Here, there is
a -4V spike at the point of switch -on. With a slightly different
amount of load, so that the switch -on occurs at the peak of
the cycle rather than, as here, more than half way down, the
spike can exceed 10V In practice, what happens without L2 is
that at some specific levels of load the control chip switches
on for only about 100 nanoseconds on some cycles, when it
switches at the peak of a ring. This alters the phase of the
switching so that the next cycle can usually switch
successfully. The switching jitters, and the efficiency drops. You
will note that there is a significant period where the transformer
is ringing and not eithe- being charged or discharged with
magnetic energy This is necessary for two reasons: the control
law is different if the converter operates in continuous mode,
i.e. when either the swtching device or the diode are
conducting at all times. The second reason is that, if the
switching device turns on while the diode is still conducting,
then there is a s gnificant switching loss in the diode which
reduces the efficiency. Therefore, T1 has been designed so

transformer.

The structure of the circuit is largely conventional. Starting
at the power input, J1, there is a filter to stop interference
getting out down the input wire, and a diode to protect against
reverse battery connection. C2 provides local decoupliig. A
specially low esr (equivalent series resistance) capacitor is used
to minimise noise and maximise efficiency.
101 contains all the active electronics including the
switching device. R1 and C3 provide a fairly low frecuency
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primary connection pin. It
is desirable to scrape a
little of the insulation off
both wires at this point to
make sure that solder
contacts them both and
to avoid the possibility
that only one of the two
wires may end up
properly connected.
Then apply a further
layer of tape, and wind

T

4-

1_.............k.

FIRST

THIRD

SECOND
8 TURNS OF
2 WIRES IN
PARALLEL

the final 40 -turn
secondary, again making

200mV L

2jcs C 1 /

124MV

Fiigure 7: interference on the input terminals

that the converter will not run into continuous mode at any rate
of load. By the way, the effectiveness of the input filter is
illustrated by the waveforms of figures 6 and 7. Figure 6 shows
the interference waveform on the top of C2 at 1V per
centimetre, while figure 7 shows the interference on J1 at 200
mV per centimetre. The peak interference voltage is reduced to
approximately one -fifth by the addition of L1 and C1.

Figure 8: the order of the
transformer windings

sure to do it in the same
direction as the other two windings. Then solder the wires to
the pins, making sure that the solder contacts the wire
through the self -fluxing insulation. A hotter -than -normal
soldering iron temperature is desirable for this process. In
Figure 9: the layers of winding and insulation tape on the core
bobbin

1 LAYER OF TAPE
BETWEEN EACH
WINDING

Building the transformer
In order to make this project work well, the transformer must
be built just as shown. Any variation from the designs shown
here may result in unreliability. For example, one more tum on
the primary could send the system into continuous mode
conduction at higher load levels, which might cause the failure
of D3.
First of all, one of the 40 -turn secondaries must be wound (it
does not matter which one). It must be connected between the
two pins as shown in figure 8, the transformer pin diagram.
It is vital that all the windings are done in the same
direction, so that if you have started winding, say, clockwise at
one side of tne transformer, all subsequent windings must start
at the same edge and go in the same direction.
After the first winding has been put on, a layer of tape
should be placed over it. Ideally, thin Mylar tape should oe
used, but if this is not available, any thin non -conduct ng tape
may be used. The enamel insulation on the wire is supposed to
be adequate for the voltages in use, but the slightest scratch in
assembly can impair this quality, so a layer of tape is very
desirable as an extra protection.
The next layer to be wound is the 8 -turn primary. To keep
the windings as flat as possible, the same wire thickness is
used for the primary as for the secondaries, but, because of
the increased current in the primary, two wires are wound side
by side to make this winding. A length of wire at leas: twice as
long as required to go round the bobbin 8 times should be
folded in half and the folded end looped over one of the pins to
which the primary is connected. If necessary, because two
wires join this pin, a little of the insulation at the point in contact
with the pin should be scraped off to enable extra heat to get
through to the self -fluxing insulation.
A single twist should be put in the wire to hold it tightly
onto the pin, and then the paired wire should be wound
carefully 8 times round the bobbin in the same direction as the
winding already put on. It is preferable to space the turns
roughly evenly over the length of the bobbin. When 8 turns
have been applied, terminate the pairs of wires at the other
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00

00

00

00

00

- TAPE BETWEEN LAYERS

00

40 TURNS
OW

WO

00

WO

00

00

00

OW

8 TURNS OF 2 WIRES
IN PARALLEL

case of problems, carefully abrade the self -fluxing insulation on
the wire where it contacts the pin.
The 'ayering of the tape and windings is illustrated by the
cross-sectional view in figure 9.
When the winding has been done and its conductivity
checked with a meter, assemble the cores and clips as shown
in figure 10. The transformer is now made and is symmetrical,
so it can fit into the board either way round.

Assembly of the board
If the specified componen:s are used, they should all fit on the
pcb with no difficulty. Do NOT fit IC1 untl you have read the
sections on assembly. See the component overlay in figure 11.
The printed circuit board will be mounted, with only a
moderate clearance, to the inside -lid of the metal case, so it is
important that the
component legs
CORE HALF
are cut fairly short
CLIP
CLIP
and are soldered
neatly (figure 12,
shcwn board -up
with the lid
upturned).
When clipping
the resistor legs,
be sure to keep
one to thread
through the ferrite
CORE HALF
bead that forms
Figure 10: assembling the transformer
L2, and a second
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fast. The heatsink is the heat -spreader plate that will also be
part of the mounting for the pcb in the case, therefore it is best
to cut the heat -spreader plate, to drill it and the casework
accurately at this stage, and fit the captive bolts into the
spreader plate, so that once it is mounted on 101, it does not
have to be removed again for assembly.
A piece of aluminium 2mm thick by 20mm wide by 70mm
long is suitable as a heat -spreader plate with the case used
here. When the plate has been cut, clamp it to the inner side of
the case, so that it is also located against the base (NOT the
lip) of the case, and drill through it and the case two fixing
holes, one towards each end of the spreader plate (this is just
to keep the bolt -holes clear of 101, which will be bolted
separately to the centre part of the spreader plate). These
holes should be drilled with a 2.5mm drill, then the plate should
be unclamped from the case, and the holes in the case should
be drilled out to 3.5mm diameter, which will allow an M3 bolt
to pass through easily.
The heat -spreader plate needs captive bolts (bolts which do
not drop out when the nut is removed), so you must file out the
2.5mm holes in the plate until they are just large enough to
permit an M3 bot to be forced into the plate with a
screwdriver, cutting its own thread as it goes. When the bolt is
almost screwed home, a tiny drop of Superglue should be
placed on the inside of the head (do NOT get glue on the
remainder of the thread, which will be needed later) and then it
should be tightened down thoroughly. Once the Superglue has
set, the bolts will in effect be part of the spreader plate.
Now that the position of the heat spreader plate is known, it
is necessary to get an accurate measurement of where the
hole for the IC should be drilled in the plate. The next step,
therefore, is to mount the pcb onto the lid of the box,
temporarily, but using the correct bolts and spacers. Mark and
drill four holes to match the mounting holes in the pcb. Drill
these to a diameter of 3mm and countersink. Then bolt the
board into place using two of the bolts, diagonally placed, with
their spacing washers.
Temporarily hook a piece of clipped component leg into the
middle hole of the pcb where 101 is to fit. Align the side of the
lid with the side o' the box, and carefully mark the rim of the
box against where the component leg is. This marks the centre
of 101 when mounted, and is the vertical line on which the hole
for 101 needs to be drilled in the heat spreader plate. Locate
the heat spreader plate into its mounting -holes on the box, and
mark onto it a vertical line matching the position -mark on the
rim of the box.

one as a marker for use in the assembly process.
Mounting 101
The IC is mounted on a heat -spreader plate (figures 13 and
14) which has captive bolts that will be located through the
side of the case from inside and have the nuts put on from
outside (see the box assembly diagram, figure 15). This is quite
a fiddly process and, in the prototype, several of the legs broke
off the essential 101 after the lid had been :aken on and off
about a dozen times. I then clipped the legs of the IC
somewhat shorter and connected them up with flexible wires
that have shown no tendency to break. You may choose to do
it either way, depending on whether you articipate having to
remove the lid often once the unit has been built. It is useful to
figure out which way you prefer to connect the IC before
carrying out the testing in the next section.
To test the equipment, 101 needs to be connected up with
its heatsink mounted, to prevent it from getting too hot too

C5

T1

J2

Figure 11: the component overlay
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(ONE FOR EACH
CORNER)

UPTURNED LID
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Figure 12: assembly of the pcb into
the lid of the case
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CUT ALUMINIUM
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THESE ENGAGE WITH /
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ON INSIDE OF
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Figure 13 and 14: the heat -spreading plate mounted on IC1

COUNTERSUNK SCREW AND NUT
ATTACH HEATSINK TO IC1

ROUND HEADED SCREWS(2) __HOLD THE HEATSINK TO THE
CASE SIDE
NUTS(2) SECURE
HEATSINK SCREWS
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ROUND HEAD SCREWS
SECURE HEATSINK TO
CASE

NUT

NUT

IC1 SECURED TO HEATSINK
BY COUNTERSUNK SCREW
AND NUT

1C13

WIRES
TO

PCB MOUNTED
ON INSIDE OF
CASE LID

LAMP

Then, place 101 onto the heat spreader plate with its mounting -hole
centred on the line, and with the tab
downwards and almost lined up with
the BOTTOM EDGE of the heat
spreader plate (remembering that the
pcb hangs upside-down in relation
to the box). Mark the centre of the IC
hole, and drill the heat -spreader
plate at the marked point to a
diameter of 3mm. Countersink this
hole from the side away from the IC
and make sure it is countersunk to
sufficient depth that tne head of the
bolt does not protrude at all, as the
finished heat -spreader plate must lie
flush with the wall of the box to
spread the heat properly. Mount 101
to the heat spreader plate using a
countersunk bolt with, if possible, a
smear of heatsink compound
between the IC and the plate. An
insulating washer is not needed,
because the tab of the chip is
grounded. Now connect 101 to the
pc board, either by means of flexible
wires or by mounting it directly. If it is
to be mounted directly, then it may
be best to locate the IC to the board
without soldering it before the board
is unbolted from the lid, and line it up
so that the heat spreader plate bolts
locate with the holes in the case.
Then you may judge the position of
the chip and solder it in the best
angle to locate with the
mounting hole. If flexible
wires are used, the only
note of caution is to
make sure that all the
wires go to the right
holes. Whichever
connection method is
used, the pcb should be
WIRES
unbolted from the case
TO
12V SUPPLY
for 101 to be soldered.
The unit should then be
tested before fitting it
into its case.

Figura 15: layout of the pcb in the lid, and assembly into the box. Note that the pcb lies upside-down in the
box. Either tubular or flat grommets are suitable, so lorg as they protect the wires from fraying
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Testing and final
assembly
First of all test the item
using a dummy load
resistor - 3.3k 20 watt
would be ideal, but
working on the principle
that if it works properly
at a low power it would
normally be safe to try it
on its normal load, a
47k 2 -watt resistor
would serve. Connect
the load resistor,

connect a voltmeter to the output, and connect a 12V supply,
capable of giving at least 4 amps without hitting current limit,
to the input. The unit should give approximately 250V DC
output and show no signs of distress. If all is well so far,
connect a lamp -holder and plug in a low -consumption
fluorescent bulb of the electronic variety at a rating of up to 23
watts. The lamp should light within about 1 second.
Please note that lamps containing a mains -frequency ballast
choke, such as the Thorn 2D lamps, will not work with this,
and may be damaged by it. This unit can only just fit the
aluminium case chosen for it, but it is a neat and tidy case and
the next size up is clumsy and unnecessarily large.
The real problem is the height, but the cases in the
catalogues with a greater height also have about twice the
area. To make use of every millimetre of height, but pcb is
mounted on 3mm spacers in the lid. If it were to be mounted in
the main part of the box, the tab of 101 would stick up too far
and prevent the lid from fitting. When the unit has been tested,
the wires with which it will be used should be fitted to the
screw terminals, and suitable holes should be drilled in the
ends of the case for the wires to pass through. It is important
to fit grommets in these holes, otherwise the wires will
inevitably wear through and short-circuit after a period of use.
First of all, mount the pcb onto the lid of the case using all
four countersunk bolts and the 3mm spacers. Then, thread the
wires through the grommets leaving only a small amount of
slack. Then position the lid so that the bolts from the heat
spreader plate locate through the holes in the case.
Be careful, as the weight of the heat spreader plate
inevitably places some strain on the legs of 101 at this stage.
Screw the nuts a few turns onto the bolts so that they do not
pull out again, then bolt the lid onto the case with its corner screws. Then tighten up the nuts on the heat -spreader plate
bolts. Needless to say, if you want to open the unit again,
remember to remove the nuts that secure the spreader plate to
the case BEFORE before trying to remove the lid, or all the
hinging force will be borne by 101. For safety reasons, it is
desirable to fit an in -line fuse in the positive connection to the
unit. The unit may be turned on and off by clipping and
unclipping the wire to the battery terminals, but if it is preferred
to use a switch, either an in -line switch rated up to 3 amps
may be used or alternatively a switch may be mounted on the
case and attached in series with the positive connection. This
may necessitate the use of an in -line screw connector inside
the case. Clearly, it is not sensible to put a switch in the 250V
output connection to the lamp, so just connect the lampholder
securely to the end of wire.
Please not that this unit has been very carefully designed to
use the parts specified and is expected to work dependably if
built exactly to the design. However, this sort of design places
unusual demands on the components in use, and the use of
substitute components may cause failure, and destruction of
other parts of the circuitry.

that may be used with it should not be operated if it has been
subjected to significant amounts of rain or other source of
damp. Low consumption mains lamps are meant for use
indoors, and may tnerefore not be waterproof.

Suppliers of specified parts:
Electrovalue Ltd., Unit 3, Central Trading Estate, Staines
TW18 4UX. Tel 01784 442253.

Electrcmail (part of RS Components) P 0 Box 33, Corby,
Northants NN17 9EL Tel 01536 204555
Cirkit Distribution Ltd. Park Lane, Broxbourne, Hertfordshire
EN10 7NC) Tel 01992 471314
Maplin Electronics P 0 Box 3, Rayleigh, Essex SS6 8LR
01702 554161

Resistors
R1

470R

R2

220k

R3

220k

R4

2k2

Capacitors
100n
C2
C3
C4

100u 20V Electromail stock no. 188 3288
4u7 Electrovalue stock no. LL4.750
22u 350V Electrovalue stock no. 5022350

Semiconductors
D1

D2
D3

D4
IC1

T1 -

BZX79C56 Electromail stock no. 283-819
UF4006 Electromail stock no. 264-282
UF4006 Electromail stock no. 264-282
1N5820 Electromail stock no. 183-7667
LT1170CT Electromail stock no. 299-711
to be wound by hand. See separate parts
list below

Miscellaneous
L2

4.7uH Cirkit stock no. 34-62178
Ferrite bead

T1

8:z-0:40

J1,J2

2 pin 0.2" screw connectors
Aluminium case. This MUST BE aluminium
for proper heat dissipation. Plastic or steel
wit not work correctly. The case used in the
prototype is a DCM5003 from Maplin,

L1

no. GU62

Srr all piece of 2mm cut aluminium for the
heat -spreader plate
4 off 3mm spacers
5 off 3mm bolts, counter sunk, 10mm long
2 off 3mm bolts, panhead, 12mm long

Transformer Parts List

In use

All the parts are from Electrovalue

The unit generates a certain amount of heat in running, and the
box may be expected to get warm but not too hot to touch.
The electronics of the low -consumption lamp also generates a
certain amount of heat, but again this should not reach a
dangerous level.
Do be aware however that the wiring to the low consumption lamp should be regarded as mains wiring, and
treated with the caution accorded to any mains appliance
wiring. This unit, and particularly any low -consumption lamp

EFD CORE 866417 U100K187 EFD20
Stock code 417287K
EFD CORE B66417 GX187 EFD20
Stock code 417187G
l'ormer 866418 V1008D1 EFD20
Stock code 418100081D
2 off clip 13E6418 A2000 EFD20
182000A
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squarerCircuit
An add-on squarer circuit for the low d/t oscillator by John Linsley Hood
circuit for a very low distortion oscillator based on a
two -lag loop was shown in the Januav 1996 issue
of ETI. The major attrtions of this desicn are its
very low distortion - rather less than 0 001% at
1 KHz - and its ability to switch from one frequency
to another witout any amplitude 'bounce'. (This amplitude
unsteadiness is an unwanted claracteristic of most low distortion
signal genera:ors, and it can be rrraing if it is wanted to carry out
tests over a range of frequencies.;
However, cr the oscillator tc oe realy useful in an electronics
woriGhop invrIved, for example, in audio amplifier des,on, it is
desirable that tne instrument shiodd also offer a good quality
squa-e-waye output, with a ric, overshoot -free rise aid fall time
and a flat, Cropo-free, plateau between the high and lop level
hansitions, of :he kind shown n Fig a
The value of such a test wavorrr in audio work is :hat, used in
conjunction with an oscilloscope, preferably DC couple:, it :an give
a very rapid indcation of the Wormance of the circuit _nder test,
in fha-, for exa-nple, the waveforn dhow n in Fig. 1 b, would suggest
a relatively poor degree of stability in an amplifier using loop
negatve feeihank - a condition which could be explored using a
se,lecton of alternative output loads.

A more easily o4/ei1ooked fault of the same kind is shown it
1c, arid could be :LE to capacitative feedback between input and
output wiring in an amplifier with a wide frequency response
bandwidth. Whether such wide bandwdths are a good thing is
debatable, but the circuit permits them, it is equally necessary
that they don't leave he circuit prone to RF instability, which cculd
burn out expensive LE 'tweeter' units, the square wave generator
circuit should provide an output waveform which is droop -free
between the rise and =all transitions, so that waveforms of the type
shown in Figs. Id an: le - indicating respectively poor LF and
poor HF response - can be properly interpreted. Fortunately, this is
quite an easy requiement to meet.

Square -wave generator design
Quite a range of cirails exists which will convert an input sine wave into a flat-topped square -wave ouTbut, such as a CD4066
quad bilateral switcr, actuated by a squared off input waveform,
and used to switch an output between, say, a pair of +5V and -5V
supply rails. Altemarliety, a fast voltage comparator could be used,
effectively acting as an amplifier which is driven into overload by its
input signal, though .such an arrangement would not necessarily
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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 !

F.M Transmitter & Receiver Starter Kits
Construct quality F.M remote controls, data links, wire -free alarms "
Range dp to 200M with dipole, 5KM with RX Yagi
Available on UK 418M-tz to MPT1340. Export 433.92MHz, 403Hz.
SILRX- Receiver inch_des. audio, digital data, carrier detect o/p
RXM- as SILRX + signal strength RSSI, tamper and jamming det

Sandown Park, Esher, Surrey

* Kit Prices inclusive of VAT and UK 1st Class Postage:
TXM-418-A + SIL-418-A + Data/Application Sheets: Only £29.95'
TXM-418-A + RXM-418-A + Data/Application Sheets: Only £34.95
Decoder Board ft). RXM or SIL clw HT -12-D: Only £15.00

Ela

NEM
I

III

TXM-418-A/F Transmitter

SILRX-418-A/F Receiver

RXM-418-A Receiver

NEW ! High Data Rate (-F) 20,000 bps, 3V Version:
Same o/p Power but :vice as fast as the - A version, up to 20,000 bps
Drives directly from PIC port. reducing component count & size *

7 !JET

* TXM-418-F + SILRX-418-F + Manual: Only £29.95 *

Ifitintre of Ex

458MHz MPT1329 for UK Operation *
433 92MHz for European I-ETS-300-220
472MHz for Australia and NZ
462 - 465MHz for North America
Up to 500M range with Internal Antenna
Up to 5KM range with External Dipole
Prices 1 + £179.95 10 + £149.95 100 + £115.00

all woodworkers.
Expert advice
Stunning competition displays
Top quality trade stands
Demonstrations and Lectures
FRE car parking

for the UK, Australia and Beyond I

Long Range VHF

UK, 173MHz to MPT1344 & MPT1328 Licence Exempt
' Australia and South Afrca Licence Exempt
F.M Operation: With 1n -W, 10mW or 20mW Versions
Range up to 1 to 5 Km ine-of-site '
Low Cost or High Perfcrmance versions'
Transmitters, Receivers and Transceivers
' Starter Kits From £59.00 to [199 00 '

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

PCB mounting or D -Type Interfaced Options

2.45GHz Spread Spectrum with RS485 Interface
100mW Spread Spectrum Transceiver
Operates on the globally accepted 2 45GHz band
Complete with antenna diversity switch and RS485
serial interface Wan a data rate of between 250K bps
to 1M bps we challenge you to find a faster and more

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

secure wire free so ution

Starter kit: comprising 2 of TXR-2450.100M transceivers and 2 2 45GHz dipole antenna. Save nearly
20% on MLP at only 799.95 per pair.

Data Module Prices, Inclusive of UK Postage I

Computers for Woodworkers - experience
for yourself the late;A CAD technology.

Transmitters (1 + Price)

Sandown Exhibition Centre,
IMP!
Sandown Park Racecourse,
Esher, Surrey (10 min drive from M25)

26th - 29th September 1996
Opening Times: 9 30am - 5pm daily
Entrance Prices: Adults £7.50 (£6 advance),
Senior Citizens & Children £5.50 (£4 advance

it

.9 t.11\Ejlti

-

9

9

TXM-418-A 0 25mW
TXM-433-A 0 25mW
TXM-418-F 0 25mW
TXM-433-F 0 25mW
TXM-403-A 0 25mW
TXM-173-4689 1mW
TXM-173-4689 10mW
TXM-184-4689 10mW

£490

/4 Wave 418MHz
[lelical-173MHz
ipole 418M4z
E 12 75
HF Whip Antenna
E12 75
HF End Fed Dipole

El2 75

E12 75
E22 50

£24 50

4

J.

41

E29 95

Pnces unless otherwise stated exclude VAT Carnage free on ail non -

account monism UK orders
Insurance available at additonal cost

qic

Receivers (1+ oricel

Antennas (1+ price)

E 12 50

04 Wrap

E490
E23 50

£35 00
£35 00

al4111 OP,,.

SILRX-418-A £22 50
£29 05
RXM-4113-A
SILRX-433-A E23 95
SILRX-403-A E23 95
RXM-403-A £29 05
SILRX-418-F £23 95
SILRX-433-F £23 95
RXM-173-60 E3162
RXM-184-60 £31 62
Credit Card Payments Wel
come 214 day delivery by
DHL Service Available All
onces in Pounds Sterling

Corporate Web Site http:1/www.radio-tech.co.uk
Radio - Tech Limited, Overbrldge House, Weald Hall Lane
Thornwood Common, Epping, Essex CM16 GNB.
Sales +44 (0) 1992 57 6107 Fax +44 (0) 1992 56 1994
Technical Support +44 (0) 1992 57 6114

onnectors

sh Switches

Boxes & Cases
Many more sizes available

COMPONENTS
See Last or Neat Months

Advert for a full List.

Miniature Round

BNC Plug 5051 Solder

£0.93
£0.56
£0.96
£0.70
£0.80
£0.27
£0.30
£1.20
£0.78
£0.72
£0.62
£0.45
£0.58

BNC Plug 500 Crimp
BNC Plug 7551 Solder

BNC Plug 750 Crimp
BNC Chassis Socket

F Plug - Twist
F Plug - Crimp
TNC Plug Solder

INC Plug Crimp
UHF Plug 5mm Cable
UHF Plug I 1mm Cahle
UHF Chassis Skt- Sqr
UHF Chassis Skt- Rnd

Terminals

250mA I25V 28 x lOmm
7mm 0 Mounting Hole
Non Latching Push to Make
Black PTM
£0.25
Red PTM
L0.25
Yellow PTM
£0.25
Green PTM
£0.25
Blue PTM
£0.25
White PTM
£0.25
Non Latching Push to Break
Black PTFL

£0.25

Standard Square

DIL Sockets

D Type Connectors

Stamped Pin

8 Pin OIL 0.3"
14 Pin DIL 0.3"
16 Pin DIL 0.3"
18 Pin DIL 0.3"
20 Pin DIL 0.3"
24 Pin DIL 0.6"
28 Pin OIL 0.6"
40 Pin OIL 0.6"

£0.07
£0.11

£0.15
£0.15
£0.16
£0.13
£0.22
£0.25

Turned Pin

8 Pin OIL 0.3"
14 Pin DIL 0.3"
16 Pin OIL 0.3"
18 Pin OIL 0.3"
20 Pin DIL 0.3"
24 Pin OIL 0.6"
28 Pin D1L 0.6"
40 Pin DIL 0.6"

£0.15
£0.27
£0.31

£0.35
£0.39
£0.46
£0.55
£0.78

SIL Header Strip
x 36 Way Straight
2 x 36 Way Straight
I x 36 Way 90°
2 x 36 Way 90°
20 Way Socket Strip

£0.38
£0.72
£0.55
£0.78
£0.54

I

Transistor Sockets
TOI 8-4 Base Socket
T05 Base Socket

£0.24
£0.24

IDC Cable Sockets

10 Way Socket
14 Way Socket
16 Way Socket
20 Way Socket
26 Way Socket
34 Way Socket
40 Way Socket
50 Way Socket

£0.23
£0.34
£0.31

£0.26
£0.30
£0.42
£0.66
£0.75

PCB Box Headers

Solder Bucket
9 Way Male Plug
9 Way Female Socket
15 Way Male Plug
15 Way Female Socket
15 Way H.D. Plug
15 Way H.D. Socket
23 Way Male Plug
23 Way Female Socket
25 Way Male Plug
25 Way Female Plug

£0.30
£0.39
£0.39
£0.49
£0.96
£0.49
£0.49
£0.48

9 Way Male Plug
9 Way Female Socket
25 Way Male Plug
25 Way Female Socket

£1.20
£1.20
£1.26
£1.26

IDC Ribbon Mounting

Right Angled PCB
Mounting

0.27
£0.36
£0.36
£0.41

£0.49
£0.52
£0.63
£0.96

£0.36
£0.47
£0.53
£0.58
50.72
£0.83
£0.99

PCB Latch

9 Way Male Plug
9 Way Female Socket
25 Way Male Plug
25 Way Female Socket

Plastic D Covers

DIL Headers
4,140:04.a/

14 Way DIL
16 Way DIL
24 Way OIL
40 Way DII.

£0.54
£0.59
£0.90
£1.02

Translation Headers
10 Way Transistion
14 Way Transistion
16 Way Transistion
20 Way Transistion
26 Way Transistion
34 Way Transistion
40 Way Transistion
50 Way Transistion

£0.49
£0.47
£0.47
£0.54
£0.62
£0.67
50.90
£1.02

£0.37
£0.35
£0.53
£0.51

Audio Connectors

£0.57
£0.57
£0.57

latching
Black

f0.63

Red

£0.63
£0.63
£0.63

Blue
White

Miniature

6A 250V Solder Tags
SPST 21 x 14 x 16mm

DC Plug 0.7I0, 2.35013 £0.46
DC Plug 1.3ID, 3.400 £0.32
DC Plug 1.7113, 4.0013

£0.46

DC Plug 1.7113, 4.7500 £0.46
DC Plug 2.IID, 5.0013 £0.24
DC Plug 2.510, 5.000 £0.24

DC Plug 3.IID, 6.300 £0.46
DC Line Socket 2.Imm £0.50
DC Line Socket 2.5mm £0.50

£0.46
£0.46

f0.63
DPDT 21 x 24 x 22mm £0.96

Standard

15A 250V Push on Tags

SPST 30 x II x 22mm £0.50
DPDT 30 x 25 x 22mm £1.12

Illuminated

I5A 250V Push on Tags
SPST 30x14mm Red
£0.84
DPDT 30x25mm Rcd
£1.40
DPDT 30x25mm Amber £1.40
DPDT 30x25mm Green £1.40

Relays

3 Pin IEC Line Socket
3 Pin IEC line Plug

£0.96
£1.83
£0.56
£0.72

3 Pin Chassis Socket
3 Pin Chassis Plug

S Way Bulgin

IA 24Vdc DPDT 5V
IA 24Vdc DPDT 12V
3A 110V SPDT 6V
3A 110V SPDT 12V
5A 110V SPDT 6V
5A 110V SPOT 12V

5A 110y DPDT 6V
SA 110V DPDT 12V
5A 240V DPDT 6V
5A 240V DPDT 12V
10A 240V SPDT 6V
10A 240V SPDT 12V
IOA 240V SPDT 24V

£1.44
£1.44
£0.58
£0.58
£0.72
£0.72
£0.93
£0.93
£1.76
£1.76
£1.25
£1.44
£1.44

Computer Accessories
Adaptors
'551 £3.93
8 Pin Chassis Skt P552 £1.25

Toggle Switches

CCUE1111

£0.21

£0.16
£0.09
£0.24
3.5mm Mono Line Skt £0.30
3.5mm Mono Chassis Sk £0.14
3.5mm Stereo Plug
£0.33
3.5mm Stereo line Skt £0.37
3.5mm Stereo Chassis Sk£0.34
Mono Plug
£0.30
1/4" Mono line Socket
£0.35
1/4" Mono Chassis Socket £0.40
Vs" Stereo Plug
£0.40
Vs" Stereo Line Socket
£0.38
'1.." Stereo Chassis Skt
£0.38

DIN Series

2 Pin line Plug
2 Pin Chassis Socket
3 Pin Line Plug
3 Pin Chassis Socket

5 Pin line Plug 180°
5 Pin Chassis Skt 180'
5 Pin Line Plug 240°
£0.50
£0.70
£0.78
£1.00
£0.86
£1.56
£1.29
£0.58
£0.78
£0.82
£1.06
£1.14
£1.64
£1.74

Red PTM
Blue PTM
White PTM

Rocker Switches

DC Low Volta

DC Chassis Skt 2.Imm
DC Chassis Skt 2.5mm

9 Way Cover - Grey
£0.30
9 Way Cover - Black
£0.30
15 Way Cover - Grey
£0.33
23 Way Cover - Grey
£0.36
23 Way Cover - Black
£0.36
25 Way Cover - Grey
£0.36
25 Way D Cover - Black £0.36
9 to 9 Cover , Case
£0.96
25 to 25 Cover / Case
£0.86
9 to 25 Cover / Case
£0.96

4 Pin Chassis Socket

10 Way Straight
16 Way Straight
20 Way Straight
26 Way Straight
34 Way Straight
40 Way Straight
50 Way Straight
10 Way 90°
16 Way 90°
20 Way 90°
26 Way 90°
34 Way 90°
40 Way 90°
50 Way 90°

Power Connectors

12mm 0 Mounting Hole
Non Latching Push to Make
Black PTM

PCB Mounting

4 Pin Line Plug

Headers

£0.18
£0.20
L0.30
£0.40
£0.23
£0.54
£0.13

IEC Mains 6A 250Vac

2.5mm Jack Plug
2.5mm Line Socket
2.5mm Chassis Socket
3.5mm Mono Plug

10 Way Straight
14 Way Straight
16 Way Straight
20 Way Straight
26 Way Straight
34 Way Straight
40 Way Straight
50 Way Straight
10 Way 90°
16 Way 90°
20 Way 90°
26 Way 90°
34 Way 90°
40 Way 90°
50 Way 90°

f0.29

2mm Solder Plugs
2mm Chassis Sockets
4mm Solder Plugs
4mm Stackable Plugs
4mm Chassis Sockets
4mm Binding Posts
33mm Crocodile Clips

5 Pin Chassis Skt 240°
5 Pin Line Plug 360°
5 Pin Chassis Skt 360°
6 Pin Line Plug
6 Pin Chassis Socket

7 Pin line Plug
7 Pin Chassis Socket

8 Pin Line Plug
8 Pin Chassis Socket

Phono Series

£0.18
£0.15
£0.27
£0.28
£0.24
£0.26
£0.26
£0.32
£0.24
£0.32
£0.24
£0.32
£0.27
£0.32
£0.34
£0.34
£0.35
£0.36

Sub -Miniature
3A 125V IA 250V
5mm 0 Mounting Hole
SPST 5 a 10mm
£0.58
SPDT 5 x 10mm
£0.60
SPDT C/Off 5 x lOmm £0.86
DPDT 9.2 x lOrrun
£0.66

Miniature

6A I25V 3A 250V
6.2mm 0 Mounting Hole
SPST 8 x 13mm
£0.66
SPDT 8 x 13mm
£0.60
SPDT C/Off 8 x 13mm £0.64
SPDT C/O Biased 2 way £1.04
SPDT CYO Biased I way £1.04

DPDT 12 x 13mm
£0.72
DPDT C/Off 12 x 13mm £0.76

£2.71

£2.80
£2.51

£2.67
£2.55

9M - 6 Mini Din Male
9F - 6 Mini Din Female £2.55
5M Din - 6F Mini Din £3.02
5F Din - 6M Mini Din £2.28

Testers / Patch Boxes

Mini Tester 7 LEDs
£6.68
Check Tester 18 LEDs £7.11
Enhanced LED/Switches £15.53
25D Jumper Box M -F
£2.90
25D Patch Box M -F
£7.32
Anti -Static Wrist Strap E5.30
RS232 Surge Protector
Mains Surge Protector

£5.43
£11.99

I.5m Printer Lead
5m Printer lead
10m Printer lead
Serial Printer 25M -9F
Serial Printer 25M -25F
Null Modem 9F -9F
Null Modem 25F -25F

£3.40
£9.38
£12.38
£4.20
£4.45
£3.45
£4.63

Leads & Cables

Standard

IOA 250V Push on terminals
11mm 0 Mounting Hole
SPST 18 x 30mm
£1.14

SPDT 18 x 30mm
£1.28
SPDT 00ff 18 x 30mm £1.52
DPDT 21 x 30mm
£1.60
DPDT C/Off 21 x 30mm £1.78

Slide Switches

Null Modem 9&25-9&25 £5.54
300mA 125V
7 x 15mm Mounting Hole

Red Line Plug
Black Line Plug

£0.20
£0.20
Yellow Line Plug
£0.20
White Line Plug
£0.20
Red line Socket
£0.20
Black Line Socket
£0.20
Yellow Line Socket
£0.20
White Line Socket
£0.20
Red Chassis Socket
£0.20
Black Chassis Socket
£0.20
Gold Plated Plug - Red £0.64
Gold Plated Plug Black £0.64

DPDT 7 x 23mm

Standard

£0.15

IA 125V
5.5 x 12mm Mounting Hole
DPDT 12.5 a 35mm
£0.24
DPDT C/0 12.5 x 35mm £0.27

Rotary Switches

150mA 250V
Make before Break 22mm 0

9.8mm 0 Mounting Hole
£1.36
£1.64
£1.36
£1.70

Modem Lead 25M -9F
£4.08
Modem Lead 25M -25F £4.75
Interlink Lead 25F -9F
£6.50
Interlink Lead 25E -25F £6.50
Interlink Lead 25M -25M £6.50
Patch Lead 25M -25M
£4.66
Patch Lead 36M -36M
£5.90

Floppy Drive Cable A/B £4.50
Hard Disk Cable 2xIDE £2.90
Power Cable 3Y -i-2 x 3'h £1.88
Power Cable 51/4-2 a 51/4 £2.24
Power Cable 51/4-2 x 3'h £2.24
Power Cable 51/4-31/2,5% £2.24

Networking

XI.R Series - metal

3 Pin Chassis Socket

£2.33
£2.33

DPDT C/0 Biased 2 way £1.28
DPDT C/O Biased I way £1 .28

Miniature

3 Pin Line Plug
3 Pin Line Socket
3 Pin Chassis Plug

9M Gender Changer
9F Gender Changer
25M Gender Changer
25F Gender Changer
9 Male - 25 Female
9 Female - 25 Male

1 Pole 12 Way
2 Pole 6 Way
3 Pole 4 Way
4 Pole 3 Way

£0.84
£0.84
£0.84
£0.84

BNC T Piece FMF
BNC T Piece FFF
HNC Coupler F
BNC Coupler M
HNC Ratchet Crimper
R145 IDC Plug
Thinnet Cablc per m

General Purpose Plastic
75 x 56 x 25mm
75 x 51 x 22mm

III x 57 x 22mm
79 x 61 x 40mm
100 x 76 x 4Imm
118x 98 x 45mm

150x 100x 60rrim

£2.40
£2.40
£1.02
£1.65
£17.44
£0.39
£0.48

Please Phone for
items not Listed

£0.88
£0.88
£0.99
£1.47
£1.58
£1.83
£2.51

150 x BO x 50mm

£2.36

50 x 50 x 31 mm
100 x 50 x 25mm

£2.24
£2.98
£3.55
£4.02
£5.36
£5.99

Diecast Aluminium

IA 250V
39 x I5MM
All Available in - Red, Black,
Green, Blue, White or Yellow

)pto Electronics
LEDS

112 x 62 x 3Imm
120 x 65 x 40mm
150 x 80 x 50mm
121 x 95 x 61mm

Two Piece Aluminium
133 x 70 x 37mm
102 x 102 x 37mm
102 x 70 x 37mm
133 x 102 x 37mm
102 x 63 x 50mm
76 x 51 x 25mm
152 x 102 x 50mm
178 x 127 x 63mm
203 x 152 x 76mm
102 x 102 x 63mm
133 x 102 x 63mm
152 x 102 x 76mm

£2.08
£1.94
£1.76
£2.19
£1.86
£1.34

152 z 114 x 44mm
203 x 127 x SImm
229 x 127 x 63mm
114 x 63 x 57mm

£4.19
£4.68
£5.62
£3.04

E2.90
£3.62
£4.68
£2.15
£2.57
£3.23

Steel/Aluminium
Plastic coated steel top,
Aluminium base

0.51" Red C.Cathode
0.51" Red C.Anode
0.3" Red C.Cathode
0.3" Red C.Anode

£0.95
£0.95
£1.14
£1.14

3mm IR Emitter
5mm IR Emitter

£0.36
£0.25
£0.36
£0.45
£0.72
£0.38
£0.48
£0.48
£1.52
£1.52

7 Segment Displays

Infra Red / Misc Devices
3mm Photo -Transistor
5mm Photo -Transistor
Photo Diode

4N25 Opto-Coupler
4N26 Opto-Coupler
4N32
to -Coupler
6N135
oupler
6N136 Opto-Coupler
6N 137 Opto-Coupler
£ 1.27
6NI38 Opto-Coupler
£1.52
6N139 Opto-Coupler
£1.84
CNY17-1 Opto-Coupler £0.50

CNYI7-2 Opto-Coupler £0.64
CNY17-3 Opto Coupler £0.50
IS -74 Opto-Coupler

£0.11

£0.17
£0.22
£0.28
L0.36
£0.48
£0.53
£0.64

0.45V Cells, Screw Terminals
100mA 26 x 46mm
£0.85
200mA 35 x 56mm
£1.19
400mA 45 x 75min
£1.70
800mA 66 x 95mm
£2.96
1000mA 76 x 95mm
£3.52

Ribbon Cable

Enamelled Copper Wire
Per 513g (2oz) Reel

500g reels available
14 SWG Enamelled
16 SWG Enamelled
18 SWG Enamelled
20 SWG Enamelled
22 SWG Enamelled
24 SWG Enamelled
26 SWG Enamelled
28 SWG Enamelled

£0.08
£0.12
£0.13
£0.13
£0.09
£0.10
£0.10
£0.10
£0.44
£0.54
£0.62
£0.34
£0.48

£0.50
£1.08
£1.84
50.80
£1.10
SF:11628-3 Opto-Coupler £1.34
ORPI2 LDR
£0.89

Wire & Cable
Price per 300mm (I R)
10 Way Grey Ribbon
16 Way Grey Ribbon
20 Way Grey Ribbon
26 Way Grey Ribbon
34 Way Grey Ribbon
40 Way Grey Ribbon
50 Way Grey Ribbon
60 Way Grey Ribbon

3mm Red Led
3mm Green Led
3mm Yelow Led
3mm Orange Led
5mm Red Led
5mm Green Led
5mm Yelow Led
5mm Orange Led
5mm Red Flashing
5mm Green Flashing
5mm Yellow Flashing
5mm Bi-Colour Led
5mm Tn-Colour Led

32 SWG Enamelled
34 SWG Enamelled
36 SWG Enamelled
38 SWG Enamelled
40 SWG Enamelled

£0.68
£0.72
£0.78
£0.81
£0.83
£0.87
£0.97
£0.99
£1.02
£1.05
£1.10
£1.14
£1.20
E1.52

Per 508 (2oz) Reel
500g reels available
16 SWG Tinned
18 SWG Tinned
20 SWG Tinned
22 SWG Tinned
24 SWG Tinned

£0.72
£0.78
fA.81
£0.83
£0.87

ISD-74 Opto-Coupler
ISQ-74 Opto-Coupler
MOC3020 Opto-Triac
MOC304 I Opto-Triae

Solar Cells

DM9300A Digital
Multimeter
A 19 range 0.7" LCD, 3'h Digit

multimeter ideal for hobby or
professional use. DC Volts, AC
Volts, IX. Current, Resistance,

Diode Test & Transistor HIE.
Supplied complete with carrying case, battery, test leads &
operating instructions. CE Approved.

Tinned Copper Wire

Equipment Wire

Avaiable in Black, Brown, Red,
Orange, Yellow, Green, Blue,
Purple, Grey & White
Per 'Min Reel
Solid I 0.6rnm
Stranded 7 0 2mm

AC Volts
0-200-750V
DC Volts
0-200inV-2-20200-1000V
DC Current

0-200pA-2-20-200rnA-10A
Resistance

0 -200U -2 -20 -200W -2W/
Dimensions
188 x 87 x 33mm

DM9300A Digital
Multlmeter
£17.44
PCB Materials & Equipment
We Carry in stock the largest range of PCB Materials & Equipment required for small volume PCB
Production. For a FREE fully illustrated catalogue,
covering everything from Development to Tools and
Health & Safety, send an A4 SAE (49p of Stamps) or
FREE with any order over £730 when requested.
Development
Glass Fibre Photoresist
£2.33
£2.14

Matrix Board 95 a 127 £0.94 4 x 6" Single Sided
Matrix Board 100 x 160 £1.26 6 x 12" Single Sided
Stripboard 25 x64
£0.27 9 x 12 Single Sided
Stnpboard 64 x 95
£0.90 100 x 160mm Single
Stnpboard 95 x 127
£1.50 203 x 114nun Single
Stripboard 100 x 100
£1.50 233 x 160mm Single
Stnpboard 100 x 160
LIAO 4 x 6" Double Sided
Breadboard 81 x 60
£3.30 6 x 12" Double Sided
Breadboard 175 x 67
E5.96 9 x 12 Double Sided
Breadboard 203 x 75
57.80 100 x 160mm Double
140 Pcs Jumpwire Kit
£3.36 203 x I 14mm Double
350 Pcs Jumpwire Kit
£6.48 233 x 160mm Double

Drafting Materials
A4 Plotter Film 10pcs
A4 Laser Film 10pcs
Oslo Etch resist Pen
Fine Etch resist Pen

PCB Equipment

£1.68
£4.90
£7.35
£2.06
£2.67
£4.22
£1.90
E5.46
£8.23
£2.32
£2.95
£4.67

E1.76 PCB Processing Tray
£1.35
£2.96 UV Exposure units from£76.31
£2.21

Processing Tanks from £114.71

Scrub/Polishing Block
£1.84
large Range of PCB Transfers
stocked, full details available.

Spray Photoresist 100m1 £4.42
Developer 5
110
£0.88
Ferric C. 25
500m1)
£1.33
Ernie C. 5
110
£2.52
Tinning Powder
110£ 1 2.33

£0.78 PCB Chemicals

PCB Laminates
Plain Copper Clad

100 x 160mm Single
100 x 220mm Single
233 x 160mm Single
100 x 160mm Double
100 x 220rrim Double
233 a 160mm Double

£0.70
£1.00
£1.75
£0.74
£1.05
£1.89

PCB Flux Spray 2Wm1 £3.56
Lacquer Spray 110m1

£3.12

Stripboard Track Cutter
Fibre Glass Pen
Plastic Tweezers

£2.08
£3.37
£0.55

Tools

Paper Comp. Photoresist HSS Twist Drills (16 sizes)
4 x 6" Single Sided
6 x 12" Single Sided
9 a 12 Single Sided
4 x 6" Double Sided
6 a 12" Double Sided
9 x 12 Double Sided

£1.27
£3.85
£5.50
£1.55
£4.45
£6.73

0.5 to 2.0, 0.1 Ilan Steps
0.5-0.7 HSS Bits
£0.58
0.8-0.9 HSS Bits
£0.50
1.0-2.0 HSS Bits
£0.46
Also available Reduced Shank
HSS and Tungsten Carbide

ORDERING INFORMATION - Carriage LI.25+Vat, Prices Exclude Vat (171/2%), Add Carriage & Va to all orders. Payment with Order. PO/Cheques
ayable to ESR Electronic Components. ALL Credit Card Orders Accepted. NO Credit Card Surcharges. Trade discount for Schools & Colleges.

Continued from P. 32
provide the desirable glitch -free rise and fal characteristics desired.
Since the 'high level' output of the oscillator is 5V RMS, which is
quite adequate to drive CMOS logic elements fed from +/-5V rails,
the simplest, and most economical system would be to use a
CMOS Hex Schmitt Trigger, such as the CD40106 (74C14) for
which the circuitry and associated sine/square waveform switching
is shown in Fig. 2. Since the internal circuitry of the Schmitt trigger
causes it to 'latch' on one or the other of two states, in which its

a)

V--

output is either logic '1' (+5\/) or logic '0' (-5\/), the requirement for
a droop -free plateau between the rise and fall transitions is met,
while the internal circuitry of the device generates rise and fall times
which are typically 50nS in duration - which is less than 0.1% of the
duraton of the on- and off -times of a 10KHz squara-wave. The
input diodes, D1 and D2, and the input resistor R2, are included to
protect the IC chip from an excessive input voltage swing, and the
input bias resistor, R3, serves both to ensure that the input of the
IC is clamped to the logic '0' (-5\/) level when the circuit is switched
out of use, and also to equalise the output 'mark to space' ratio. A

c)

pair of low power C voltage regulators is used to provide low
impedance voltage reference levels, and the last two gates of the
CD40106 are also paralleled to reduce its output impedance.

d)

Output attenuator
This is a three step section of a constant impedance attenuator,
having a characteristic impedance, as seen at any point, of 600
ohms and an attenuation at each step (apart from the first which is
a divide -by -five) of ten times, to give outputs either of 0-5V, on the
high-level output socket, or a choice of four switched output

78L06

1

470R

DI. D2 1N4148
RI

SI a

330R

S'NEWAVE

0.15V in

R4

0OFF

OSC

to

R2

131

,k0

Cl
N M 100n

A

0 Ov
CD40106

-1-1-4:111:14-1 7-.R3D2
A
10k

OF

0SINLARE

mo C2

Sib

- 100n

0
7

791_05

0 1V
RV1

0-10(nV

2k2

fl

0 10mV

R8
6k8

R10
47k

R7

R9

R11

47k

47k

47k

R5

R6

2k7

6k8

OUTPUT

0 - 5V 0

00-f=1-4,--1=--1-HO
1.R12 1R13
820

6k8

R1'4 1R15 1R16 1R17 1.R78 1R19
820

6k8

820

6k8

820

6k8
Zout - 600U

OUTPUT

0- 10V 0
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15V In

T1

MAINS
INPUT

110V

D1 - D4

1N4002

7815

0 +15V
R1

15V

C3
470u

4k7

I C1

4, LED

0 OV
110V

o C4

15V

T

o C2
loou

470u

7915

0 -15V

7815

7915

maxima, on another output socket, covering the range 0-1mV
up to 0-1V The attenuator requires some rather awkward
resistance values, e.g. 733, 5940 and 660 ohms, and these are
provided, with quite a reasonable degree of accuracy, by the
parallel connection of 820//6k8, 6k8//47k and 1k5//1k2
resistors, respectively, as shown in Fig. 2.
At normal room temperatures the thermal noise associated
with the 600 ohm output impedance will be a shade lass than a
microvolt for a

AC

AC

MAINS
INPUT
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78 L05

+15V

C1
cc

CV

100KH-z measurement bandwidth - i.e. about -60dB, with respect
to 1 m'v - arid this should be allowed for in low signal level noise
measu-ements.

Range switching resistors and capacitors..
These are assembled, for convenience, between the lags of
the re3pective 3- and 4 -way switches.

Power supply unit

stabilised by 7815 and 7915 IC voltage regulators, as shown in
Fig. 3 The stabilised +/-5 volt lines for The squarer circuit are
proviced by a pair of 78L05 and 79L05 ICs malted on the
squarar unit PCR.

PCB layouts
These are shown ii Figs. 4 and 5 and the completed instrument,
enclosed for good screening in a 222mm x 146mm x 55mm
diecast box (Deltron type 459-0070), is shown in Fig. 6.

This is a conventional design with its output +/-15\i lines

o ;IC

PCB Designer

Runs on any PC running Windows 3.1, Windows 95 or
Windows NT with a minimum 2MB RAM
Will work with any Windows supported punter and monitor

VISA

AmexiAccessiDelta Visa

For Windows 3.1, '95 or NT
Id \pcb\somplel pcbI

PCB DelegfICI
text snap Window
al Fie La( !loud

05.nads

MIN

+5
Looking for the price?

1-i_elP

15

Ale1619.11e

ti

1

a &Lao. f_1+'CLH

irar .1101
Internet
Visit our WWW site at www.niche.co.uk for more informa-ion

and a working demo. The demo is also available via anonymous FTP
from ftp.demon.co.uk in the dir ipub/ibmpc/winNapps/pcbdemo/ as
pcbdemo.zip. Internet e-mail pcb@niche.demon.co.uk.

It's just £49.00 all inclusive.

400

e

o 14C.

no VAT...no postage...
...no additional charges for
overseas orders.

iProduce Single or Double sided PCBs.
./Print out to any Windows supported printer.
Toolbar for rapid access to commonly
used components.
.4 Helpful prompts on screen as you work.
.4Pad, :rack & IC sizes fully customisable.
1No charges for technical suppo-t.
,/Snap -to grid sizes 0.1", 0.05" 0.025"
and unrestricted.
SMT pads and other pad shapes.
Prints at the resolution of your printer, much
hi her than the screen shot shown here.

Dealers and distributors wanted.
'V

1 021°

ele.

10

Niche Software (UK)
12 Short Hedges Close, Northleach. Cheltenham GL54 3PD

yTo.loo

Phone (01432) 355 414

Available in South Africa from JANCA Enterprises, PO Box 32131, 9317 Fichardtpark at R299, 00
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EASY -PC Professional XM
Schematic and PCB CAD
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To Perfect PCB's

are, aohl 1,! I

Runs on:- PC/ 386/ 486 with
VGA display
Links to PULSAR (logic),
ANALYSER III (analogue)
& LAYAN (electromagnetic)
simulators.
Design:- Single sided,
Double sided and
Multi -layer boards.
Provides full Surface Mount
support.
Standard output includes
Dot Matrix / Laser / Ink -jet
Printer, Pen Plotter, Photoplotter and N.C. Drill.
Optional. powerful, 32 bit
Multi -pass, Shape based,
Shove Aside, Rip -up and
Re -try Autorouter.

Automatically links to Analog, Digital and
Electromagnetic Simulators
Digital Circuit Affordable Electronics CAD
EASY -PC Professional: Schematic
From $245
£145
Simulation - from only £98 Capture
and PCB CAD. Links directly to
PULSAR

-

Conf agora t ton
Generator
ArAlweer
!Fs le COUNTDCO NET 0/B/Nes 79FDF7
RESETO

Libraries

F1141p
i
Match

!DOS

Quit

Ta

I

INPUT

ENABLELOW

OUT 1
!

f

I

OUT 10

GUTH
OUT12
OUT 13

OUT14
OUT 15

Unzoon Abs 16 500 uS

Bel 10 000 uS

Div 250 000 nS

Snap

Simulate Directly from EASY -PC Pro' Schematic.
Check out designs quickly prior to prototyping.
Glitches and Race Hazards highlighted automatically.
Could easily pay for itself the first time it is used!
For full information, please write, phone, fax or email: -

Number One Systems
USA:

£495

From $175
From $175

£98
£98

From $245

£145

$245

£145

$135

£75

2 -MATCH : Windows based Smith -Chart From $245
program for RF Engineers.

£145

FILTECH: Active and Passive Filter
Design program

OUT6
OUT9

UK/EEC:

£295

$950

ANALYSER III: Analogue Linear Circuit
Simulator

1

OUTS
OUTS
OUT7

Pan

$475

LAYAN:Electro-MagnetIc PCB Layout

PULSAR: Digital Circuit Simulator

OUTO

Zoom

MultiRouter: 32bit Multi -pass Autorouter
Simulator. Include the board parasitics in
your Analogue simulations. Links with
and requires EASY -PC Professional XM
and ANALYSER III Professional

oe
oe
Se
eo

OUT2
OUT3
OUT4

ANALYSER III, LAYAN and PULSAR.

STOCKIT: New comprehensive Stock
control program for the small or medium
sized business
EASY -PC: Entry level PCB and
Schematic CAD.

USS prices include Post and Packing
Sterling Prices exclude P&P and VAT.

TECHNICAL SUPPORT FREE FOR LIFE
PROGRAMS NOT COPY PROTECTED.
SPECIAL PRICES FOR EDUCATION.

Ref. ETI, Harding Way. St.lves, Cambridgeshire., ENGLAND, PE17 4WR.
Telephone UK: 01480 461778 (7 lines) Fax: 01480 494042
Ref. ETI, 126 Smith Creek Drive, Los Gatos, CA 95030
Telephone/Fax: (415) 968-9306

e-mail: sales@numberone.com
International +44 1480 461778

Data Bus
Month),

Tim Parker's monitor displays 8 -bit binary data in decimal as well as hexadecimal formats
but only one is accessed at any time. The digit data for each
ow many times have you tried to check the bit
display is applied in turn to port C, and then the strobe line for
states of an 8 -bit output port using eithe- a
the currently selected display - RA1 to RA3 - is pulled low for a
multimeter, oscilloscope or even an LED soldered
predetermined length of time to light it up.
on two lengths of wire, and then had to work out
The display is then turned off again and the sequence is
the value, adding them up something like
repeated for the two remaining ones. A point to bear in mind is
1+2+4+8...etc.?
that each display must be turned off at the end of the light -up
Here's a project which should help to overcome all of these
period before mov ng on to the next digit, otherwise display
'pains in the neck' for you, by displaying digitally the wiole 8
'ghosting' will occur. This is a most irritating effect where the
bits in decimal or hexadecimal format. There are some display
previous digit data appears superimposed very dimly on the
driving ICs available which accept BCD (binary coded decimal)
currently active one. The unwanted data is only present for as
inputs and convert this to seven segment outputs. These are
many clock cycles that it takes to set up the next digit data on
fine if you only want to display a single number from 0 to 9, but
port C, but because the displays are refreshed so rapidly, and
how often is that? There was even an IC available some years
continuously, the 'ghosting' appears tc be occurring constantly,
ago which accepted 4 bit binary data and displayed this in
even thought it isn't. The jumper link JP1 and momentary
hexadecimal, so you could always have used two of these, but
switch SW1 can be closed to signal tc the program to display
these were expensive, and I don't know if they're still available.
the data on port B in decimal format, rather than the default
Even so, if they are, you would still be limited to hexadecimal
hexadecimal. The switch can be pressed or released at any
'eadout only. What is strange is that, even from the beginnings
time, for switching briefly between display formats, ideal for
of digital computers, no manufacturer has produced a readily
quick conversion references and educational uses.
available IC which will accept and convert 8 bit binary data, and
Continued on P. 41
certainly not one which gives a decimal readout as well.
For educational purposes this format is
Figure 1: The circuit diagram of the Data Bus Monitor: simple, but practical.
a must for demonstrating the differences
between the two codes. The circuit
C3
C2
diagram of figure 1 shows how simply this
1006F
100,F
OV
QVT
2
can be achieved using the PIC16C55
1D2
LD1
L03
VDD
microcontroller. Because speed is not an
coR 71,E,..."..".."7-1d9
RTCC
V..
RC1
important factor in this design, the lower
RC2 .32.........."
28 MCLR
RC3 21-.......".".
priced RC version of the PIC is used, and
RC4
RCS 4L......."...=
the oscillator frequency is set by the values
RCI3 2'.....".........=
...._.
of R1 and C1, which can be altered if you
RC7 ,....../...".t,
R1
R2 -R9
10K
wish, but. to stay within the manufacturers
22OR
RA3
recommendations, don't reduce C1 much
RA2 a
RA1 7
below 20pF or R1 below 2K2.
R...0 6
R10
As is usual with designs of this nature,
g .5V
27 OSC1
10K
RBO 10
0 DO
5
tnere is ittle to explain about the circuit
0 01
,_
RBI 11
0
02
RB2 12
NC a OSC2
diagram, since all of the work is carried
0
RB3 13
14
(:) 04
2
RE34
out by the program within the
RB5 16
0 05
microcontroller itself. The binary code is
0 06
RB6 18
0 07
RI37 17
applied to port B (which is programmed
VSS
RN1
0 OND it
NMI
4
for input only) and is converted to seven
22pF
It
HEX / DECIMAL
SW1 I
JP1
segment display codes. All of the
°VT
C'
corresponding segment connections of
the three displays are paralleled together,

T

1
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1
1
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PORTABLE PROGRAMMER 8 EMULATOR
PROGRAMS

PIC EEZE
This is the easiest wry to start using PIC microcontrollers. PIC EEZE is a
powerful and versatile development system that allows you to start at the level
you like and upgrade if needed whenever your ready. AC systems have ZIF
sockets, high quality PCBs (unlike similar priced systems). Fully featured
Assembler/Simulator Se Programming environment, designed to be software
upgra6e (All software upgrades are FREE).

EPROMS/FLASH TO 40
PINS WITHOUT ADAPTORS
EMULATES 8 & 16 BIT
SYSTEMS

Programs/
Features

PIC
EEZE

PIC
EEZE

1

16C54155/56/57/58
16C61/62/63/64/65
16C71/73/74
16C84
16C620/621/622

from

£465

its an easy touch
for anyone
Ideal for R&D or small volume production. ISO 9002

manufacture and strict use of manufacturers
algorithms guarantees reliable programming.

Lloyd Research Ltd.
7 & 7a Brook Lane, Warsash. Southampton,
Hampshire S031 9FH, England.
Tel: +44 (0)1489 574040.
Fax: +44 (0)1489 885853.
AMMIM11.

Serial Eeproms
In Circuit Emulation
Lpak (learning package)
Expansion Port
BASIC compiler
Price (built and tested
2M ram, expandable
to 8M - avoids multiple
dcwnloads and programming in blocks.
Set programming &
emulation for 16 bit
systems.
Tactile membrane
with individual keys
for all major functions.

PIC
EEZE

2

3

YES
YES

YES

YES
YES

YES
YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES
YES

YES

YES

YES

YES

£44.95

£52.95

£72.95

YES

Upgrading is
simple, just
order the
required
system
'firmware and
pay the
difference

YES

IN CIRCUIT EMULATION Target probe can be taken trom the expansion
port to application circuit. Your program can then be stepped/ run etc. wit):
results on screen and at prole.

BASIC COMPILER Allows you to make your own BASIC PICs anc
evaluate your program with Real Time Emulation through target probe.
(Please write/call for details/availability).
IXAK plugs into the expansion port and has coloured LEDs, 7 segs,

buttons and switches and minicore emulator to show ?IC programming
methods (includes examples). £28.00.

DV& stand alone demo boards (2). One is like LPAK and -.he other will

Supports sector
protect/ unprotect

accept 18/28 pin PIC, has oscillator and power sections ready built. Can be
used with breadboards or you own circuit etc. £28.00.
SUPPORT We will give ccntinuing support to our users and products. Future

feature on 29F010/040.
Fast download.
15 seconds for 1M
bit Intel file.

expansion planned - I7CYX Programmer - smart card reader^vriter and more.

Please write or telephone for further information iF recuired.

Lennart'

VISA

Fttttti

Please add £2.00 P&P and
make cheques paya 31e to

LENNARD RESEARCA

29 Lavender Gardens, Jesmond, Newcastle upon Tyne, NE2 3DD.
Telephone (0191) 281 8050.

,111111
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Figure 2: The components layout and pin connections to each of the LED displays.
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have a forward voltage drop across each
segment of about 2 Volts, so the
displays should be of the High Efficiency
(HE) type, otherwise they are not going
to be very bright.

RI

.=.ci
-C=a-C=311:::=1-

I

I I

i i i

Construction

The FCB component layout is shown in
figure 2. Construction is easy and fairly
straight forward, and there aren't any
1
R2 R9
00
special handling precautions required.
a
a
0
To enable you to swap and change
a
LD1 ,--,
LD3
LD2
L.)
programs of your own, use an IC socket
01283 51-12229
OTE MICRO SYSTEMS
for 101. Obviously, if the board is to be
a fixed item, then IC1 can be soldered
A
directly to it. The LED displays will only
. Common CaModa
sawn. a A .
segment F .
IF
no pm
fit in one orientation, so there's no
. sagimant Et
Common Calhode .
G
. segment G
segment E .
chance of getting them the wrong way
.
servant
C
Common Cat..
. Common Calhoda
left hand DP . IE
round, unlike some other types which
. secrnant C
. noht hand DP
D
no pin
can easily be inserted upside down by
RDP
LOP
mistake. Be careful when soldering the
PUIOUT OF EACH DISPLAY
displays in place. There is only a fine
gap between the pads ana the copper
tracks which run in between them. If,
Continued from P. 39
when you power up the board, you get strange digits displayed
- particularly if they appear in all three of the displays - then the
The jumper link, on the other hand, when fitted, provides
chances
are that you've got an unintentional solder bridge
long term viewing in decimal format only, thereby removing the
across two or more adjacent tracks.
need to keep the switch pressed all the time. You will see from
Don't forget the single wire link at the top of 101, and take
the circuit diagram that the decimal point (dp) has been
care with the direction of the SIL resistor network RN1, as these
connected to RCO on IC1. This has been done for
are very easy to solaer the wrong way round. The pin 1 marker
completeness of connections to the LED displays, although
dot points towards tne top of the board. A regulated +5V
these segments are not driven by the listed software, but that's
power supply can be applied to the board either via the twonot to say they cannot be. In fact, these types of displays have
way terminal block, or via the binary input/output pin header.
pin connections to both left and right hand decimal points, but
Whichever you use, make sure it's connected in the correct
it's the rght nand one that has been used here. Althouch the
polarity If the board is to be used in educational
connections to port B are labelled 'Binary Input/Output', in our
establishments - schools and colleges etc. - it might be a good
applicaton they are only used for input. The reason for such
idea to apply power only b the terminal block, and to remove
labelling is because the port could be programmed for output,
the top pin from the pin header so as to prevent the possibility
and the program modified slightly to output binary codes at
of shorting out the power supply connections. Don't remove
timed intervals on this port which correspond to the digital
the bottom (OV) pin, as this will be required for a ground
displays, which is very useful for educational purposes.
reference to any other equipment to which the board is linked,
And due to the way the program has been written, these
and also for shorting to the other binary code input pins to
modifications do not require a complete re -write of the software,
alter the input code. Once you're satisfied with the
just so long as you have a basic understanding of PIC
construction, insert a programmed PIC16C55RC/P into the IC
assembler. This educational aspect was also the reason for
socket (pin 1 upwards) and power up the board. With no
using the larger 0.8" LED displays, as opposed to the more
inputs connected and with JP1 removed, the value 'FFH' will
usual 0.5" or 0.56" versions. It must be stressed though, these
appear in the display. The two left
hand digits are the value being read
Figure 3: The components as laid out on the PCB.
from the input port in hexadecimal.
The right hand digit will always
0 JP I
display the letter 'H' when
hexadecimal display format is
C31
LD
LD3
LD2
selected, in just the same way it is
written on paper to clarify that the
5v
+
value is in hex. This might seem
0 DO
unnecessary at first, especially since
0 D1
IC 1
0 D2
decimal
readouts don't contain
o Da
O D4
letters anyway. But it would not be
0 D5
so clear if the two hexadecimal
0 D6
0 07
digits happened to be numbers.
- 0 OV
Press and hold down SW1 to
display the value in decimal format.
The display now changes to '255'.
R10

o
o

RN1

iCi

i /

OV

i

0

I

1

nogi
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STATUS
EQU 03
FSR
EQU 04
address
PORTA EQU 05
bits only available)
PORTS EQU 06
available)
PORTC EQU 07
on PIC16C54/56)

A couple of display examples.

,14110

'A couple of display reading examples'

4?ck,

II

Status register address
File Select Register
I/O Port A (lower 4
I/O Port B (all 8 bits
I/O Port C

Assign labels to programming constants used in
PIC assembly language.
;

EQU 0
becomes 'W'
F
EQU 1
becomes 'F'
W

Binary - to - Decimal Conversion

Binary - to

Hexadecimal Conversion

This is the decimal equivalent to FF in hexadecimal. Releasing
SW1 will return once more to displaying the value in
hexadecimal format. Now try shorting some of the input lines DO to D7 - to OV. The display will adjust according to the
changing values being read. In decimal mode, leading zero
blanking is used to remove any unwanted 'O's in the left hand
displays. This means the value of (say) four is displayed as ' 4'
(with two leading blanks), rather than '004', which is the way it
would be written. In hexadecimal mode, the zero's are not
suppressed at all, and even the value of nought (usually
pronounced like 'zero zero hex') is displayed as 'OOH', which,
again is the way it would normally be written to prevent
confusion.

Software

;

Destination register

;

Destination register

;acc.)
(file)

Assign labels to the various bit values of the
STATUS register (03h)
;

CARRY
DCARRY
ZERO
PDOWN
WATDOG

EQU
EQU
EQU
EQU
EQU

0
1
2
3
4

carry bit
digit carry bit
Zero bit

;

;

;

power -down bit

;

watchdog time-out

;

bit

Assign basic pin labels to the bit numbers for
I/O port A.
;

RAO
RA1
RA2
RA3
;

EQU
EQU
EQU
EQU

00
01
02
03

Port
Port
Port
Port

;

;

;

;

A
A
A
A

I/O
I/O
I/O
I/O

bit
bit
bit
bit

0
1
2
3

Assign basic pin labels to the bit numbers for

I/O port B.

The listing as presented is the complete program, as blown
into the pre-programmed PIC16C55RC/P available for this
project. From the size of it you will realise there is more than
enough program memory remaining to include further routines
of your own.

RBO
RB1
RB2
RB3
RB4
RB5
RB6
RB7

LIST P=16C55, N=38, C=132, R=DEC
TITLE "ETI DATA BUS MONITOR"

;* DATA BUS MONITOR
;* Copyright 1996 DTE MICRO SYSTEMS
;* For use on the DTE DATA BUS MONITOR board

;* WARNING.

(not fitted

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

00
01
02
03
04
05
06
07

Port
Port
Port
Port
Port
Port
Port
Port

;

;

;

;

;

;

;

;

B
B
B
B
B
B
B
B

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

bit
bit
bit
bit
bit
bit
bit
bit

0
1
2
3
4
5
6
7

Assign basic pin labels to the bit numbers for
I/O port C.
;

RCO
RC1
RC2
RC3
RC4
RC5
RC6
RC7

THIS PROGRAM MAY NOT BE SOLD,

*

;* TRANSMITTED OR COPIED IN ANY WAY (INCLUDING
*

;* PROGRAMMING INTO EPROM) WITHOUT THE EXPRESS
*

;* PERMISSION OF THE COPYRIGHT HOLDER DTE MICRO
SYSTEMS.

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

00
01
02
03
04
05
06
07

Port
Port
Port
Port
Port
Port
Port
Port

C
C
C
C
C
C
C
C

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

bit
bit
bit
bit
bit
bit
bit
bit

0
1
2
3
4
5
6
7

Assign labels to the various (RAM) data file
registers used
;

;* ALL RIGHTS RESERVED. IT IS SUPPLIED SOLELY FOR
USE BY
;* PRIVATE INDIVIDUALS FOR THEIR OWN PURPOSES AND

ORG

*

;* WILL NOT BE USED FOR ANY FORM OF FINANCIAL GAIN
;* WHATSOEVER. VIOLATION OF THESE CONDITIONS IS
;* AN INFRINGEMENT OF COPYRIGHT LAW, AND MAY
RESULT
;* IN PROSECUTION OF THE OFFENDER BY THE COPYRIGHT
;* HOLDER.

********* * ******** * ******* *********** ********* ****
Define the general registers and I/O port
addresses
;

EQU 01
register address
PC
EQU 02

;

Real Time Clock/Counter

;

Program Counter address

;

Set base address for RAM

COUNT1
counter
DECIM1
for is digit
DECIM2
for lOs digit
DECIM3
for 100s digit
DIGIT1
display data
DIGIT2
display data
DIGIT3
display data
HEXLO
middle digit (LSB)

*

RTCC

08

RES

1

;

General purpose

RES

1

;

Decimal store

RES

1

;

Decimal store

RES

1

;

Decimal store

RES

1

;

Store for right

RES

1

;

Store for middle

RES

1

;

Store for left

RES

1

;

Hex store for

Continued on P. 44

ELECTRONICS TODAY INTERNATIONAL

42

10% DISCOUNT TO ALL ETI READERS
0-12" (300mm) Digital LCD Calipers

£99.95

HIGH QUALITY LOW COST

C.C.T.V. CAMERA

inc

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

0-6" (isomm) Digital LCD Calipers £49.95 inc
AUTO TURN OFF

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 housing. Can accommodate lighting levels ranging from daylight to street lighting using its
built-in electronic shutter. Excellent when using with an infra red source. Built-in wide
angle fixed focus lens, the camera has a resolution of 380 TV L. Can be housed inside
an empty floodlight case. (extra). Camera size only 45mm x 45mm.

MEASURE INSIDE, OUTSIDE AND DEPTF .
ZERO ANYWHERE ON THE SCALE, CONVERTS
METRIC TO IMPERIAL AND VICE VERSA
BOTH THE SE CALIPERS MEASURE TO A RESOLUTION AND REPEATABLITY OF
0.01mm/0.0005" AND ARE POWERED BY ONE STANDARD 1.5v SILVER OXIDE 3A-TERY.

THE PRICES INCLUDE A FOAM LINED CARRY CASE, VAT, POST AND PACKING
OF YOU ARE N JT COMPLETELY SATISFIED WITH YOUR PURCHASE SIMPLY RETURN IT TO US WITHN M DAYS
FOR AN IMPIEE IATE NO QUIBBLE REFUND THIS OFFER DOES NOT AFFECT YOUR STATUTORY RIGHTS1

From:

KPL, 226 WHITEHORSE ROAD,
CROYDON. SURREY. CRO 21B

OR CALL.
TO ORDER

0181 665 1041
FOR MORE DETAILS AND
OTHER SPECIAL OFFERS.

Special offer price of only: £79.95 plus VAT (P&P f3.001
For full range of CCTV products send SAE to:
DIRECT CCTV LIMITED, DIRECT HOUSE,
FLORENCE STREET, MIDDLESBROUGH,
CLEVELAND TS2 1DR

121=

r

KPL

KEYWARD PRODUCT S JIWTED

** FOR SALE **

OMNI ELECTRONICS

DEFENCE & AEROSPACE INDUSTRY
ELECTRONIC EQUIPMENT & COMPONENTS 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

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

PLEASE WRITE OR PHONE FOR LISTS
OR REQUIREMENTS
MAYFLOWER ELECTRONICS

Price £2.00 *

48 BRENDON ROAD,
WATCHET, SOMERSET, TA23 OHT

Atk

TEL (01984) 631825 FAX 634245

Open: Monday -Thursday 9.15-6.00
Friday 9.15-5.00 Saturday 9.30-5.00

y=

Your opportunity to talk to the experts,
learn from the demonstrations,
join clubs and societies and marvel at
the magnificent competition entries,
covering all aspects of woodworking.

flie National
NwnA/i?'

.

Exhibition

e latest equipment and materials are
available from :he wide range of traders,
with many opportunities to compare
and try before you buy.
plus
Unique turning demonstrations and lectures.

NEC BIRMINGHAM

4th - 6th October 1996

Specialist turning clubs and societies.
The UK's best turning displays.

The Naional Woodworking
and Turning Exhibition.
Hall 10, National Exhibition Centre,
Birmingham
4th - 6th October 1996
Opening Times: 9.30am - 5pm daily
Entrance Prices: Adults £7.50 (16 advance),
Senior Citizens & Children £5.50 (i4 advance)

DISCOUNT ADVANCE TICKET HOTLINE 01442 - 244321
ELECTRONICS TODAY INTERNATIONAL
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Continued from P. 42

LER()

REE

1

left digit (MSB)
RES
IPBUFF
status byte
end of Equates section

;

INCF
CONV4

illput, buffer

DECFSZ IPBUFF
REACHED ZERO
GOTO CONV3
AGAIN
RETLW
00

;

Start of Program Memory

;

0000

ORG

;

SET ORIGIN ADDRESS

General purpose delay routine. "COUNT1" starts
and ends at zero

;

COUNT1
DELAY
0

WAIT ...

;

FINISHED - RETURN

;

Get input value from port B and store in

"IPBUFF"

GETDATA
PORTB,W
MOVF
MOVWF
IPBUFF

GET DATA ON PORT B
STORE IT IN "IPBUFF"

;

;

Convert "IPBUFF" into Hexadecimal
values in "HEXLO" and "HEXHI",
and into Decimal values in
"DECIM1", "DECIM2" and "DECIM3"
CONVERT
CLRF
DECIMAL
CLRF
DECIMAL
CLRF
DECIMAL

DECIM1
STORE
DECIM2
STORE
DECIM3
STORE

CLEAR RIGHT DIGIT

;

;

CLEAR MIDDLE DIGIT

;

CLEAR LEFT DIGIT

Hexadecimal conversion routine
GET NIBBLE SWAPPED
SWAPF
IPBUFF,W
;

;

IN 'W'
H'OF'

"IPBUFF"

ANDLW
NIBBLE
MOVWF

HEXHI

MASK OFF THE LEFT

;

AND PUT IT IN 'HEXHI"

;

(MSB)

H'OF'

;

GET "IPBUFF" IN 'W'
MASK OFF THE LEFT

HEXLO

;

AND PUT IT IN "HEXLO"

IPBUFF,W

MOVF
ANDLW
NIBBLE
MOVWF

;

(LSB)

ADD 1 TO LEFT DIGIT

;

SKIP IF "IPBUFF" HAS

;

;

OTHERWISE GO ROUND

;

EXIT

Now convert the digit values into display codes

;

;

DELAY
DECFSZ
GOTO
RETLW

DECIA3

Tinx store for

MOVF
DIGIT DATA
CALL
DISPLAY CODE
MOVWF
BACK
MOVF
DIGIT DATA
CALL
DISPLAY CODE
MOVWF
BACK
MOVF
DIGIT DATA
CALL
DISPLAY CODE
MOVWF
BACK
RETLW

DIGIT1,W

;

GET RIGHT

GETCHAR

;

CONVERT TO

DIGIT1

;

AND PUT IT

DIGIT2,W

;

GET MIDDLE

GETCHAR

;

CONVERT TO

DIGIT2

;

AND PUT IT

DIGIT3,W

;

GET LEFT

GETCHAR

;

CONVERT TO

;

AND PUT IT

DIGIT3
00

;

EXIT

Get a display character bit
pattern by converting 'W' to display code
GETCHAR
ADDWF PC,F
FOR 'PC'
RETLW B'11101110'
B'0010)100'
RETLW
RETLW B'10111010'
RETLW B'10110110'
RETLW B'01110100'
RETLW B'11010110'
RETLW B'11011110'
RETLW B'10100100'
B'11111110'
RETLW
RETLW B'11110110'
RETLW B'11111100'
RETLW B'01011110'
RETLW B'11001010'
RETLW B'00111110'
RETLW 13'11011010'
RETLW B'11011000'

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN

USE

WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH
WITH

'W'

"0"
"1"
'2"
"3"
"4"
"5"
'6"
"7"
"8"
"9"
"A"
"b"
"C"
"d"
"E"
"F"

AS AN OFFSET
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY
DISPLAY

CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE
CODE

Decimal conversion routine
CONV2
MOVF
BTFSC
VALUE
RETLW
ZERO
CONV3
INCF
MOVLW
SUBWF
10

;

IS 'IPBUFF" ZERO ?
NO - THEN WORK OUT THE

00

;

YES - LEAVE 'DECIM's AT

DECIM1

;

ADD 1 TO RIGHT DIGIT

IPBUFF,W
STATUS,ZERO

;

Refresh the displays. The "DIGIT's
finally contain the bit patterns
ready for displaying the characters
require for 4ex or Decimal readout.
If display is Decimal then blank
out any leading zeros except right digit.
DISPLAY
BTFSC PORTA,RAC
SELECTED
GOTO DISP3
HEX FORMAT

10

DECIM1,W

;

HAS RIGHT DIGIT REACHED

;

YES - NOT ALLOWED, SO

;

NO - CONTINUE BUILDING

;

RESET RIGHT DIGIT TO

;

ADD 1 TO MIDDLE DIGIT

?

STATUS,ZERO
CORRECT IT
GOTO
CONV4
VALUE
CLRF
DECIM1
ZERO
INCF DECIM2
MOVLW
SUBWF DECIM2,W
REACHED 10 ?
BTFSS STATUS,ZERO
CORRECT IT
GOTO CONV4
VALUE
CLRF
DECIM2
BTFSS

;

SKIP IF DECIMAL MODE

;

ELSE DISPLAY DATA IN

Display data in Decimal format
GET RIGHT DIGIT DECIMAL
MOVF DECIM1,W
DATA
CONVERT TO DISPLAY CODE
CALL GETCHAR
PUT IT IN RIGHT DIGIT
MOVWF DIGIT1
GET MIDDLE DIGIT
MOVF DECIM2,W
DECIMAL DATA
CONVERT TO DISPLAY CODE
CALL GETCHAR
PUT IT IN MIDDLE DIGIT
MOVWF DIGIT2
GET LEFT DIGIT DECIMAL
MOVF DECIM3,W
DATA
CONVERT TO DISPLAY CODE
CALL GETCHAR
PUT IT IN LEFT DIGIT
MOVWF DIGIT3
Now blank off any leading zeros
;

;

;

;

;

10
;

HAS MIDDLE DIGIT

;

YES - NOT ALLOWED, SO

;

NO - CONTINUE BUILDING

;

RESET MIDDLE DIGIT TO

;
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MDVF DECIM3,W
DATA
BTFSS STATUS,ZERO
GOTO DISP4
ALONE
CLRF DIGIT3
DIGIT
MOVF DECIM2 W
DECIMAL DATA
BTFSC STATUS,ZERO
ZERO
CLRF DIGIT2
GOTO DISP4
ANYWAY

GET LEFT DIGIT DECIMAL

;

;

BLANK IT OUT IF ZERO - '0'
NOT ZERO - LEAVE IT

The DTE 'Data Bus Monitor' printed circuit board can be
purchased separately for £4.50.

;

CLEAR ALL BITS IN LEFT
;

GET MIDDLE DIGIT

;

tEAVE IT ALONE IF NOT
OTHERWISE BLANK IT OUT
LEAVE RIGHT DIGIT ALONE

;

;

Display data in Hexadecimal format

;

DISP3
MOVF
CALL
MOVWF
MOVE
CALL
MOVWF
MOVLW
MOVWF

HEXH:,W
GETCHAR
DIGIT3
HEXL0,W
GETCHAR
DIGIT2
B'01111100'
DIGIT1
PUT
;

GET MSB OF HEX VALUE
CONVERT TO DISPLAY 20DE
PUT IT IN LEFT DIGIT
GET LSB OF HEX VALUE
CONVERT TO DISPLAY CODE
PUT IT IN MIDDLE DIGIT
'H'

GET LEFT DIGIT DATA
PUT IT ON PORT C
LIGHT UP THE DISPLAY
WAIT FOR LIGHT -UP PERIOD
AND TURN IT OFF AGAIN
GET MIDDLE DIGIT DATA
PUT IT ON PORT C
LIGHT UP THE DISPLAY
WAIT FOR LIGHT -UP

;

AND TURN IT OFF AGAIN
GET RIGHT DIGIT DATA
PUT IT ON PORT C
LIGHT UP THE DISPLAY
WAIT FOR LIGHT -UP

;

AND TURN IT OFF AGAIN

;

;

;

;

;

The program now falls through
back to the 'START' routine

;

Beginning of the main program (entry point)

;

from:

DTE MICRO SYSTEMS
112 SHOBNALL ROAD
BURTON ON TRENT
STAFFORDSHIRE
DE14 2BB.

Complete kit of components as listed:
(includes PCB and PIC16C55RC/P)

£22.00

Pre -Programmed PIC16C5ERC/P only:

£10.00
£4.50

DTE Printed Circuit Board o

DISP4

MOVF DIGIT3,W
MOVWF PORTC
PORTA,RA3
BCF
CALL DELAY
PORTA,RA3
BSF
DIGIT2,W
MOVF
MOVWF PORTC
PORTA,RA2
BCF
DELAY
CALL
PERIOD
PORTA,RA2
BSF
MOVE DIGIT1,W
MOVWF PORTC
PORTA,RA1
BCF
DELAY
CALL
PERIOD
PORTA,RA1
BSF

A complete kit of parts for this project, \A hich INCLUDES
the PCB, a pre-programmd PIC16C55RC/P and everything
else listed above, is available from the author by mail order only

IN RIGHT DIGIT - "DIGIT1"

"DIGIT"s contain the required display
codes, now light up the displays

;

PCB

Prices are inclusive. Please add £1.50
value to .-;over carriage & handling.

the TOTAL order

Cheques and money orders etc. should be made payable
to 'DTE MICRO SYS7EMS', and must be in pounds sterling (E)
and drawn on a British bar -k.
Goods will normally be dispatched within five working days
from receipt of order (subject to availability and cheque
clearance), but please allow up to 28 days for delivery.

Resistors
R1, R1010K
R2 - R9 220R

(2 off)
(8 off)

RN1

47K x 8 SIL Network

Capacitors
*

Cl
C2

START
MOVLW 255
MOVWF PORTA
HIGH
PORTS
TRIS
MOVLW 01
PORTA
TRIS
CLRW
MOVWF PORTC
BITS OFF
TRIS PORTC
CALL GETDATA
ON PORT B
GOTO DISPLAY
ROUND FOREVER

C3
;

SET ALL PORT A OUTPUTS

;

SET PORT B FOR INPUT

;

SET RAO FOR INPUT

;

START WITH ALL DISPLAY

;

SET PORT C FOR OUTPUT

;

READ AND CONVERT DATA

Displays
LD1 - LD3

0.8" High Efficiency IHE) Red
7 -Segment LED Display (3 off)

emiconductors
IC1

PIC16C55RC/P (programmed) (can
be purchased separately for
£10.00)

;

DISPLAY IT AND 130

Miscellaneous

Set up the reset vector for the type of
processor used.
This varies between devices but is at 1FFh on
the 16C54

SW 6mm PCB Tactile Switch Socket
28 pin IC Socket Connectors
2 -way PCB Pin Header
0.1" Jumper Link to suit
10 -Way PCB Pin Header
2 -Way PCB Terminal Block

;

;

ORG H'1EF'
GOTO
ZZZ
END

100uF/16V Radial Electrolytic
22pF Ceramic
100nF Ceramic or Polyester 0

START
;END OF PROGRAM MARKER
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A SIMPLE
POWERLINE
SIGNAL REMOTE
CONTROL PART
By Bart Trepak
The advantages of being able to switch
appliances on and off anywhere in the house from
a central controller or computer are many and
apart from the convenience can be used to
improve energy usage and security. In the past,
the obvious way to do this would have been to lay contro
cables from the central controller to each appliance, but the
thought of running cables around the house to the various
units with the prospect of chasing out walls, re -plastering,
lifting carpets and floorboards etc. was enough to put anyone
off the idea of the computer controlled home.
Of the systems now available for remote control, infra -red
and ultrasonic controls are unsuitable as their range is limited
to the confines of a single room.
This leaves only radio and direct wiring. Of these, radio is of
course far more flexible allowing the positioning and repositioning of appliances anywhere in the building but suffers
from complexity of receivers and the necessity to use certain
frequencies usually in the UHF band which makes setting up or
fault finding extremely difficult without sophisticated (and
expensive) test equipment. On top of this, approval and a
licence is required for this form of communications as there is
the difficulty of restricting the transmission to a single flat,
house or building.
This leaves only the direct wiring method with all the
disadvantages mentioned above. To overcome these, many
designers have devised systems for utilising the existing mains
wiring for sending the control signals and since most
appliances will need to be mains powered and therefore sited
reasonably close to a mains outlet, this would not seriously
impair the flexibility of the system.
With all systems of this sort, there is always the temptation
on the part of the designer to add more and more "features" as
he thinks of them and a basically simple project grows and
grows until the cost and effort in building it and getting it to
work, let alone in teaching your granny how to use it almost
rivals the upheaval of the installation of separate control wires
to each appliance. With personal identification numbers, the
ability to control 32 different appliances, security codes in case

Mrs Jones in Ma da Vale has a similar system which may
interfere with the smooth running of your computerised house
and programming switches to identify each appliance, each
receiver now consists of five or six ICs which, together with the
power supply and coding switches, occupy a box about the
size of a toaster and almost certainly surpassing it in
complexity. As if this were not enough, an infra -red remote
control is often also incorporated into the system to remotely
control the remote controller!
All this may be necessary if one were designing a system to
run a factory or I-otel complex but in the home most people
would be hard pressed to find half a dozen appliances which
they needed to cc ntrol remotely let alone 32 or more.
There is little point, for example, in being able to switch the
TV on and off from another room (unless you just want to
annoy the other members of your family) or to control the
lighting in four or five rooms in the house independently to give
the impression that the house is occupied when one or
perhaps two lights would be enough.
This reasoning, together with many requests from people
who simply wanted say, to only switch an electric blanket on
early without having to go upstairs especially to do this, or
have the morning coffee ready when they come downstairs,
prompted this design. The circuit is however, easily modified to
provide a limited number of other extra "channels" if required.

Coding
The mains wiring is not a particularly good medium for the
transmission of signals. As well as having a 230V 50Hz sine
wave on it, there are also all sorts of pulses and transients,
caused by equipment being switched on and off,
superimposed on it. As well as this, any signals which are
transmitted along it tend to be attenuated to a greater or lesser
degree by the various appliances which are connected to it. To
enable the control s gnals to be distinguished from these much
larger amplitude signals, it is necessary to transmit them on a
relatively high frequency carrier (compared to 50Hz) but not so
high that losses due to capacitance of the cables or other
appliances cause a severe attenuation of the signal.
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Figure 1: Block diagram
of the power line
signaling system
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The best frequencies to use seem to be between about 80
and 150kHz and this system runs at approximately 100kHz.
The normal domestic supply consists of three wires: Line (or
Live), Neutral and Earth. In theory, the signals could be sent
between any two of these.
Neutral and Earth would appear to be the most attractive
since tne voltage between them is not usually very large and
certainly not the 230V ac which exists between L and N and
the reason for this is that the Neutral is earthed at the
substation and sometimes at the point at which the supply
enters the house. This can effectively "short out" the signal,
limiting its range and giving highly variable results. For this
reason, the signal in this system is connected between the Live
and Neutral. Obviously, any system with more than one
channel needs to be coded so that each receiver can be
switched on and off without affecting the status of the others.
In this circuit this is achieved by modulating the 100kHz
carrier with a tone or, more simply, by switching it on and off at
a lower frequency.
This makes both the transmitter and receiver very simple as
no fancy digital encoders and decoders are required. The use
of a tone sensitive integrated circuit in the receiver simplifies
the cesign considerably and removes the need for any
adjustments which makes the circuit particularly attractive to
the hobbyist who 'may not have access to an osci'loscope or
frequency meter.
The small number of parts also make it possible to make
the receiver unit very small enabling it in many cases to be built

into the appliance which you want to control. Alternatively, it
could be fitted into a "plug box" of the type used for calculator
power supplies so that the unit can also function as the mains
plug with the added advantage that it can be removed and
reconnected to other appliances as required.

Operation
The operation of the system is probably best understood by
referring to the block diagram. We will consider first the
receiver and in particular the operation of the tone decoder IC
used in this circuit as this is central to the system operation
and defines to a large extent the kinds of signals required and
hence the circuits used to produce them at the transmitter.
The tone decoder is is almost purpose made for this
application (although it was originally designed as a whistle
switch for use in those ''answer back" key fobs which were so
popular a few years ago) and contains an amplifier, tone
decoder and an output bistable stage.
The centre frequency is not set by the usual resistor capacitor network or a tuned circuit but by a single resistor
which in fact sets the frequency of an internal clock oscillator.
The circuit then responds to input frequencies of between 1/10
and 1/15 of this clock signal and produces an output by
changing the state of the bistable latch each time it receives
256 cycles of a signal in the required frequency range.
The receiver therefcre consists of a 100kHz input filter to
recover the carrier signal from the much larger amplitude 50Hz
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The schematic drawing module of CADPAK,
ISIS Illustrator, enables you to create circuit
diagrams like the ones in the magazines.

Runs under Windows 3,1 making full use
of Windows features such as on-line help.
Full control of appearance including line
widths, fill styles, fonts, colours.

Automatic wire routing & dot placement.
Fully automatic annotator.
Complete with device and
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both through hole and SMT parts.
III Advanced route editing allows deletion
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as output via Windows drivers. Also
includes Gerber viewer.
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whether you would like a
DOS or Windows pack.
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separately. All manufacturers trademarks acknowledged.
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mains voltage followed by an amplifier and demodulator to
reproduce the transmitted tone. This is fed to the tone decoder
- bistat le is - and is followed by an output stage which drives
a relay. A dc power supply block to provide a low voltage
supply to the circuit from tie mains voltage completes the
requirements for the receiver. On the transmitter side we
clearly require an oscillato- to produce the 100kHz carrier
signal which is coupled tc the mains. Since the carrier is to be
switched on and of, the oscillator is controlled, via an OR gate,
by twc further oscillators which produce the two tones.
Normally, these TWO oscillators would be connected directly
to the push button switches which would enable the relevant
oscillator causing it to sw tch the carrier oscillator on and off at
the required frequency.
If this were done in this case, the final state of the receiver
would depend on how loig the transmission lasted. If the
carrier oscillator was switched on and off less than 256 times,
the receiver would not switch at all, while if the transmission
lasted for more than 512 cycles, the receiver would change
state and then swi:ch back again giving effectively the same
end result.
Ore way around this would be to count the oscillator cycles
at the transmitter and disable it after 256 cycles had been
completed. In practice this did not prove to be necessary and
a simpler approaci of using a monostable was chosen. This is
arranged to enable the oscillator for a period long enough to
produce 256+ cycles NA less than 512 cycles irrespective of
how ong the push button is pressed.
The block diagram fc r the transmitter which is also shown
in fig are 1 therefo-e consists of a 100kHz oscillator together
with two low frequency tone generators which are enabled by
monostables triggered by two push button switches. A simple
mairts supply completes the requirements for the transmitter.

C

C
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>co
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The complete circuit to. a receiver is shown in figure 2, and as
can be seen it is quite a simple affair and the various stages
shown in the block diagram can easily be identified. The higtfrequency signal from tie transmitter is passed via C1 to the
transformer T1 which has its secondary tuned to the 100kHz
carrer by C2 and forms the input filter.
The circuit is arranged so that transistor TR3 is normally
turred on by base current flowing via R1 which ensures that
TR2 is turned of and so its collector remains at the supply
voltage which is about 5 Volts.
As soon as a signa is received at the base of TR3, this
transistor will be turned off and since the signal consists of
bursts of 100k142, TRC. switches on and off at 100kHz during
these bursts and remains on when the burst stops.
This causes TR2 tc switch on and off during each burst
quickly disharging C4 and as this capacitor can only charge up
relatively slowly via R3, the voltage at the collector of TR2
remains "low" for the duration of the burst.
When the 100kHz signal stops at the end of the burst, the
co lector voltage rises again to the supply rail resulting in the
original modula:ing waveform being reproduced at the collector
of TR2 while the 100kHz carrier is removed. This signal is then
fed via C5 to 101.
IC1 is the frequency selective circuit which switches the
oi.tput on and off alternately each time 256 cycles of a signal
of between f/10 and 1/15 are received where f is the oscillator
frequency set by resistor R4. Since this is quite a wide
frequency ranee no special tuning of the receiver or transmitter
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is required althouglit does mean that the
number of possible
N
channels is limited.
L
The output of IC1 is
L
used to switch the
relay RL1 via
transistor TR1 with
D2 protecting the
gym"
transistor against
C4 rjjfl
possible damage
Figure 3: The receiver PCB and
due to the back emf
component layout
generated by the
relay when it is switched off. The power for the circuit is
obtained by the low loss "dropper" C7 with resistor R7 being
included to prevent the capacitor from shorting the high
frequency carrier signal.
R8 discharges C7 when the plug is removed from the mains
socket to prevent any charge stored from giving anyone a
shocking experience! The ac voltage is rectified by the diode
bridge, limited to 12V by zener diode D3 and smoothed by C6
to provide a dc supply for the relay. 101 and the amplifier
require a 5 Volt supply and this is provided by R5 and the

zener diode Dl.

Construction
With so few components, construction should not cause any
problems provided reasonable care is taken. The use of a
printed circuit board is recommended as it will make the
construction easier, safer and the finished unit smaller. A
suitable layout is given in figure 3.
Remember that the circuit operates at mains voltage, so
make sure that components do not touch each other and that
there are no solder splashes between track which could cause
a lot of damage to the circuit when power is applied.
The ic is a MOS device and therefore sensitive to static.
Touching the pins should therefore be avoided and the device
mounted in a socket if possible. Take care also to insert the
diodes correctly especially the zeners which tend to have very
small markings to identify their voltage.
Testing the finished unit will obviously have to wait until the
transmitter has been constructed and this will be dealt with
next month.
For the sake of completeness, the mains connections to the
assembly are shown in figure 4.
The L and N are interchangeable as far as the circuit is
concerned although it is more usual to switch the L line (as
shown), with the load connected on the N side. If the unit is to
be mounted in a plJg box, a separate in -line fuse should be
fitted in the L line as shown but if the receiver is mounted in a
separate box with a socket for plugging the appliance into, t
fuse could be that fitted in the mains plug used with the
device. The final assembly of the circuit into its box should be
postponed until the complete system has been tested.
If required, two receivers could be built with different valu
resistors fitted in position R4. These should be chosen so that
the frequency of the receivers does not overlap, which could
result in both units switching together. If more channels are
required, further receivers with different R4 values can be built
but the transmitter would also need to be modified to enable
more tones to be generated.
In this case, R4 is best replaced by a preset and the value
determined by trial and error. Once this has been done, the
preset may be replaced by the nearest value fixed resistor.

Suibb e alternative values for other frequencies will be given
ne:x- month. Next month's article will deal with the construction
of the Tiansmitter and the testing of the complete sys-.em.
Prices nclude UK postage. Please add £2 for overseas orders.
Serd Festal Order or Cheque to:
B. TrepEk

20 The Avenue
Lor.-Jor W13 8PH
Mai' Orcb.- Only. Overseas Orders must include payment in
pounds Sterling with bankers' draft drawn on a British bank.

Resistors
R1

2M2

R2

47k

R3

33k

R4

1M5 or 2M2 (SEE TEXT)

R5

1k

R6

10k

R7

47R

R8

820k

Capacitors
C1

10nF/400V

C2

4n7

C3

100pF

C4

4n7

C5

100nF

C6

470uF/16V

.37

470nF/400V

38

100nF

Displays
RD7 transformer
D1

3V9/400mW zener

D2

1N4148 diode

D3

12V/400mW zener

I4 -D7

1N4148 diode

T131-TR2

2N3903 NPN transistor

TR3

BC548 NPN transistor

Semiconductors
IC1*

UM3763 tone decoder IC

R -Y1 12V/400R

coil contacts to suit load,
PCB, 3 -way terminal

block, 8 pin ic Socket
* These items are available from the author at the

fclowing prices:
R....17 Transformer

£0.50

UM3763 IC

£4.50

Pa:* contairing 2x UM3763 plus
3x RD7 transformers

£10.00

ELECTRONICS TODAY INTERNAT ONAL

50

RAI II TITGCTCO
,1.1111,....
I 1.-111

AIR SPACED TUNING CAPACITORS
If you would like 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. Ref: D86.
8 OHM PM SPEAKER, 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 1 16" thick,
pack of two. Ref. D103.
13A SOCKET, virtually 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, T with coils for long and medium waves.
pack of two. Ref: D52.
DITTO but without the coils, pack of three, Ref: D52.
SLIDE SWITCHES, SPOT, pack of 20. Ref: D50.
MAINS DP ROTARY SWITCH with 1 4" control spindle.
pack of five. Ref D49,
ELECTROLYTIC CAP, 800pF at 6.4V. pack of 20, Ref: D48.
100pF 12V, pack of 10. ref:
ELECTROLYTIC CAP, 100pF
D47

MINI RELAY with 5V coil, size only 26mm x 19mm x 1mm.
has two sets of changeover contacts. Ref- 042.
MAINS SUPPRESSOR CAPS 0.1pF 250V A.G.. 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 1 4" tag, pack of 10. Ref:
1054.

PAXOLIN TUBING, 1,4" internal 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 DEVICES, mounted on small heatsink, pack
of two. Ref. 1022.
12V POLARISED RELAY, two chageover contacts, Ref:
1032.

PAXOLIN PANEL, 12" x 12" 116" thick, Ref: 1033.
MINI POTTED TRANSFORMER, ONLY 1.5VA 15V -0V -15V
OR 30V. Ref: 964.
ELECTROLYTIC CAP, 32pF at 350V and 50pF 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. unpnnted Ref: 1006.
6V SOLENOID, good strong pull but quite small. pack of
two, Ref. 1012.
FIGURE -8 MAINS FLEX, also makes good speaker lead,
15m. Ref. 1014
HIGH CURRENT RELAY, 12V A.C. or 12V D.0 three
changeover contacts. Ref: 1016.
LOUDSPEAKER, 8 Ohm 5W, 3.T round, Ref: 962.
NEON PILOT LIGHTS, oblong for front panel mounting.
with internal 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, mains operated. two outputs, one 9.5V at 550mA and
the other 15V at 150mA.. 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, T a 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, 81 2' x 31 with electrolytics 250pF and
100mF. Ref: 905.
CAR SOCKET PLUG with PC. B. compartment. Ref: 917
FOUR -CORE FLEX suitable for telephone extensions. 10m.
Ref: 918.
VERO OFF -CUTS, approximately 30 square inches of
useful sizes. Ref: 927.
PROJECT BASE, 95mm a 66mm x 23mm with removable
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
holding, Ref. 885.
CROCODILE CLIPS, superior quality flex, can be attached
without soldering five each red and black, RefF 886
BATTERY CONNECTOR FOR PP3, superior quality, pack

of four, Ref 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 to take control
knob. Ref 857
12V -0V -12V lOW MAINS TRANSFORMER, Ref: 811.
18V -0V -18V 10W MAINS TRANSFORMER, Ref: 813.
AIR -SPACED TRIMMER CAPS, 2pF to2OpF. 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 lust under 4", like
most thermostats. pack of four. Ref: 833.

With the renewed interest in valve
equipment, particularly valve radios, we are
offering some very well made tuning
capacitors. All have 14" spindles:

Order Ref 3P214 is a 500pf + 500pf direct
drive with approximately 1" spindle, price £3.

Order ref 2P422 has a 250pf frcnt section
and a 350pf back section. approximately 1
112" of sp ncle with slow motion crive, price
£2.

Order Ref 3P215 is a section

all

with

trimmers. Front section is 150pf, second

section 250pf, then an FM section of 50pf, ,
fourth section is 190pf and the final FM

section is 50pf. Complete with drum drive
and 1" spindle, price £3.
Order Ref 2P425 is a 2 gang 5Opf, very wide

spaced ;or transmitter tuning, about 112"
spindle price £2.

PT160

AIM

size
Superior
pocket
multitester. 2000 ohm per
volt and mirrored scale. 14

ranges, AC and DC volts

up to 500. current up to
250mA. 2 ohm ranges and

2 very useful battery test
positicns. Complete with
prods and booklet, price
£6.95, Order Ref: 7P23.
INSULATION TESTER WITH MULTIMETER.
Internally generates voltages which enables you

to read insulation directly in Megohms. The
multimeter has four ranges: A.CJD.C. volts: 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 alt ranges, should be repairable, we supply
diagram, £3, Order Ref; 3P176.

SMART HIGH QUALITY ELECTRONIC KITS

All kits are complete with PCB and other components in a blister pack.
We feel that most readers will know these kits, but if you want more
information about them, then we have copies of the illustrated Smart
catalogue, this gives full details and circuit diagrams of each kit, price is
£1, deductable if you order kits to the value of £20.
CAT.

CAT.

DESCRIPTION

1002
1003

1004
1005
1007

1008
1010

1011

1012
1016

1023
1024
1025
1026
1027
1029
1030
1032

1033
1034
1035

1038
1039
1040
1041

1042
1043
1047
1048

1050
1051

1052

1053
1054

1056
1057

1058
1059
1060

DESCRIPTION

PRICE

No.

PRICE
No.

1062

4.60
VU Meter, with I.e.d. display
2.53
5W Electronic Siren
3.22
Lig'it Switch
2.87
Touch Switch
Stablized Power Supply:
6.90
3V to 30V at 2.5A
6.90
SF Function Generator
5 -input Stereo Mixer, with monitor
19.31
output
3.20
Motorbike Alam
5.52
Reverberation Unit
3.22
Loudspeaker Protection Unit
2.50
Dynamic head preamp
2.20
Microphone preamp
2.53
7W HiFi Power Amplifier
4.60
Running Lights
3.91
Nicad Battery Charger
3.00
4 sound electronic siren
2.53
Lght Dimmer
4.14
Stereo Tone Control
7.82
60W HiFi Power Amplifier
I.61
Car Battery Checker
2.30
Space Sound Effects
1.61
AM/FM Aerial Amplifier
4.60
Stereo VU Meter
2.76
13W HiFi Power Amplifier
4.60
25W HiFi Power Amplifier
1.70
AF Generator, 250Hz-16kHz
3.22
Loudness Stero Unit
5.29
Sound Switch
3.68
Electronic Thermostat
12.42
3 -input HIFi Stereo Pre -amplifier
4.60
Touch Dimmer. with mempry
6.21
3 -input Mono Mixer
3.22
Electronic Metronome
2.76
4 -input Instrument Mixer
8V -20V 9A Stabilized Power Supply 12.42
3.22
Cassette Head Pre -amplifier
7.82
Electronic Car Ignition
4.60
Telephone Amplifier
8.28
+40V 8A Power Supply

1063
1064

1067
1068
1070
1071

1074

1077
1080
1082

You Save £40

MOM
w.

-

1082
1084

1085

E

2.30
5V 0 5A Stabilized Supply for TTL
2.30
I2V 2A Power Supply
3.22
+12V 0.5A Stabilized Supply
9.20
Stereo VU Meter, with I.e.d.s
2.53
I8V 0.5A Stabilized Power Supply
7.47
HiFi Pre -amplifier
6.90
4 -input Selector
2.76
Drill Speed Controller
12.50
100W HiFi Amplifie
2.30
bold Level Sensor - Rain Alarm
7.36
Car Voltmeter, with I.e.d.s
2.76
Video Signal Amplifier
1.84
TV Line Amplifier
DC Converter, 12V to 6V or 7.5V or 9V

2.53
1086
1087

1088
1089
1090
1090
1094
1096
1098
1100

1103
1106
1107
1109
1112
1113
1115

1118

1123
1124

1125

1126
1127

11284
1130
1133

4.60
Music to light for your car
2.76
Thyristor/Triac Tester
10.12
Kitt Scanner
1.61
LED Flasher/555 Tester
3.22
Stress Meter
3.68
Windscreen Wiper Controller
12.42
Home Alarm System
2V -30V 5A Stabilized Variable PSU 11.04

Digital Termometer, with I.c.d. display 11.50
18.39
2 x I8W Integrated Amplifier
1.84
LED Power Meter
6.90
Thermometer, with I.c.d. display
3.68
Electronics to help win the pools
7.36
40W HiFi Amplifier
Loudspeaker protection, with delay 4.60
5.98
2 x 18W Power Amplifier
2.07
Courtesy Light Delay
4.14
Time Switch with tria 0-10mins
1.84
Morse Code Generator
2.76
Electronic Bell
3.68
Telephone Lock
4.60
Microphone Pre -amplifier
4.60
Microphone Tone Control
2.53
Power Fluster 12V d.c.
3.20
Telephone Bug Detector
5.26
Stereo Sound -to -Light

Prices include VAT and carriage if
order over £25 otherwise add £3.
Send cash, uncrossed postal orders,
cheque or quote credit card number.

j & N FACTORS

THE JAP MADE I2V 15AH SEALED LEAD ACID
BATTERY from regular suppliers costs £50. you
can have one from us for only £10 including VAT if
you collect or £12.50 it we have to send. Being

PILGRIM WORKS (DEPT ETI),
STAIRBRIDGE LANE, BOLNEY,

guaranteed, Order REf; I2.5P2. Or if you want a

Telephone: 01444 881965

seaieo it can be used in any position and is
maintenance free. All in tip top condition and fully

smaller one we have I2V 2.3AH, regular price £14,
yours for only £5. Order REf: 5P258.
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SUSSEX, RH17 5PA

(Also Fax but phone first)

UMW 14
_WAIN

NEW SPECIAL_ oFFen

New mini waterproof T7 camera 40x40x15mm
requires 10 to 20 volts at 120mA with composite video

output (to feed into a video or a TV with a SCART
plug) it has a high resolutk n of 450 TV lines Vertical

and 380 TV lines honzonte, electronic auto Ins Icr
nearly dark (1 LUX) to bngl t sunlight operation and a
pinhole lens with a 92 degne field of view, it focuses
down to a few CM. It is fitted with a 3 wire lead (12v
it
n51
VATdvideo
= El;aj.15 or ID. E89 32 VAT = £101.95.
High quality stepping motor kits (all including stepping
motors) Cornstep independent control of 2 stepping
motors by PC (Via the paralel port) with 2 motors and

software.

Kit

£67.00 ready built
£99.00
Software support and 4 dig al inputs kit
C27.00
power interlace 4A kit
[36.00
power interface 8A kit
£46.00
Stepper kit 4 (manual contrch includes 200 step
stepping motor and control circuit
£23.00
Hand held transistor anatysa it tells you which lead*.
the base, the collector and emitter and fit is NPN or
PNP or faulty
[33.45
LEDs 3mm or 5mm red or green
7p each
.

lip each

yecask'

leties
£HOEGE

L.250 WORTH Of %U

MU competition see

1p each £5.35

1000

£49.50
.per 10,000
nargeable Battenes
AA iHP7) 500 mAH
AA 500InAH with solder tags
AA 700 mAH
C (HP 11) 1 2AH
C 2AH with solder tags
D (HP2) 1 2AH
D 4AH with solder tags
PP3 8.4V 110mAH
1/2AA with solder tags
Sub C with solder tags
AAA (HP16) 180mAH

pegs 6 4..

C0.99
£1 .55
E1.75

£2.20
E2,60
£4.95E30

.

1/3 AA with tags (Miles CTV)
Standard charger charges 4 AA cells in 5 hours or
4Cs or Ds in 12-14 hours 1iiPP3 (1, 2. 3 or 4 cells
may be charged al a time)
£5 95
High power charger as above 3e1 charges the Cs and
Ds in 5 hours AAs Cs and Ds must be charged in 2s
or 4s
E10.95
Nickel Metal Hydryde AA cell, high capacity with no
memory. If charged at 100rsa and discharged at
250ma or less 1100mAH capacity (lower capacity for
high discharge rates)
£3.75
Special offers please check lot availability
stick of 4 42 x 16mm mead batteries 171mmil6rnm
dia with red & black leads 4.8v
£5.95

NEW IN IRIS ISSUE:
INTERNAL CD VIREO

f

£4.95
£1.55
£2.50
£1.75
C1.95

5 button cell 6V 280mAh batery with wires (Varta

AMATEUR RADIO

5,25013K)

EQUIPMENT

£2.45

.

Shaded pole motor 240Vac 5rt m x 20mm shah 80 x
60 x 55mm excluding the shah
£4.95 each
115v ac 80v de motor 4mm x 2; mm shaft 50mm die x
60 long body (excluding the shaft) it has replaCable
thermal fuse and brushes . £495 each 03.95 100,

COMPUTER BOONS AND
ACCESSORIES

and much mote...

liWke Terra': variable fled tria 12'm g::5L5
£1 44 100+
GaAs FET low leakage current 30873 £12 95 each
£1.96 10+ £7.95 100+
BS250 P channel mosfel 00.45. BC559 transistor
C3.95 per 100
BC547A transistor
20 for Et g0

The new Summer '96 edition has 280
pages packed with over 4000 products.

74LS05 hex inverter, £10.00 per

Microcontroller 03.50
SL952 UHF Limiting amplifier LC 1):

Even further additions to the Computer section
extending our range of PC components and accessories
at unbeatable prices.

I,'

package with data sheet
01.95
DC -DC convertor Reliability model V12P5 12v in 5v

200ma out 300v input to output Isolation with data
f4.95 each or pack of 10 £39.50
Hour counter used 7 digit 240v ac 50Hz
£1 45
(MEATY keyboard 58 key good quality switches new
C6 00

Aimee A82903 -C large stepping motor 14v 7 5' step
27ohm 68mm do body 6 3mm shalt C8.95 or £200.00
for a box of 30
Polyester capacitors box type 22.5mm lead pitch
0.901 250vc1c lap each 14p 100+ 9p 1000,
tot 250vdc 20p each. 15p 100+. 10p 1000.
lut 50v bipolar electrlyfic axial leads 15p each 7.Sp 100.
0 22ul 250v polyester axial leads 15p each. 7.5p 100.

Polypropylene tut 400vdc (Wane MKP10) 27 5mm
pitch 32x29x17rnm case 75p each 60p 100+
Philips 123 series solid aluminium axial leads
3301 10v & 2 2uf 40p each 25p 100.
Philips 108 series long life 2201 63v axial 30p each
15p 1000.
Multilayer AVX ceramic capacitors all 5mm pitch 100v
100pf, 150p1, 220pf 10.000pf (10n) 10p each, 5p

100., 3.5p 1000.

500p1 compression trimmer

60p

40 ul 370vac motor start capacitor (chalectrol type
containing no pcbs) C5.95 or E49.50 for 10

Sold carbon resistors very km inductance ideal for

RF circuits
27ohm 2W. 613ohm 2W 25p each 15p each 100+ we
have a range of 0 25w 0 5w 1w and 2w solid carbon
resistors please send SAE for list
PC 400W PSU (Intel pan 201035-001) with standard

motherboard and 5 disk dnve connectors. fan and
mains inlet/outlet connectors on back and switch 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
09.95
AMD 27256.3 Eproms £2.00 each. £1.25 100
DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p each
40p 100+

Disk dnve boxes for 5.25 disk drive with room for a
power supply light grey plastic 67x268x247mm 07.95
or £49.50 for 10
Hand held ultrasonic remote control
C3.95

CV2486 gas relay 30

x

tomm de with 3 wire

terminals will also work as a neon light 20p each or
£7.50 per 100
Verbatim R300NH Streamer tape commonly used on
nc machines and printing presses etc it looks like a
normal cassette with a slot cut out of the top £4.95
each M3.75 100.1
Heatsmk compound tube

95p

HV3-2405-E5 5-24v 50mA regulator is 18-264vac
input B pin OIL package £3.49 each (100. £2.25)
LM 555 timer lc 16p 8 pin DIL socket Op
All products advertised as new and unused unless
otherwise stated Wide range of CMOS TTL 74HC
74F Linear Transistors kits rechargeable banene,
capacitors tools etc always in stock.
Please add El 95 towards PAP. vat Inc in all prices

JPG ELECTRONICS
ETI 276-278 Chatsworth Road.
Chesterfield S40 2BH

w

Access Visa Orders (01246) 211202 fax 550959
Callers Welcome 9 30am-5 30pm Monday -Saturday

ROBOTICS!
44%.

WIN! £250 Voucher to spend on any Cirkit product

%re )5I

of your choice in our easy to enter competition.

0(0%
100's of new products including; Books, Connectors,
Inductors, Switches, Test Equipment and Tools.

L_=1

t2C223

RS232

111

LYNX ARM
ROBOTIC ARM

> New Multimedia CD ROM Titles.
> New Radio Amateur Equipment.

STAMP

STAMP BUG

> PIC Microcontroller Projects and
Modules.
280 Pages, 25 Sections and Over 4000 Products from
some of the Worlds Finest Manufactures.

MUSCLE WIRES
Available at WH Smith, John Menzies and most large
newsagents, from 25th April, or directly from Cirkit.

ONTRACT WHEN ELECTRICALLY HEATED

Get your copy today!
SERVO - IR - LCD CONTROLLERS
R/C ii
manc,_ !root you,

Cirldt,L

1,

LCD display drivers (A;

1. frK:.-v/1

IR programmable reCerVens

Access

output pet ctorluel-

I

Phase rail to !or

Cirkit Distribution Ltd

cwt wt chomp:.

r)(0/;',1,,,;),

,Iccept any 1V/HiFt controller- up to 25mA
MI)) ai 0,1
i

jr-7-hpr der,A,Is nn env of 'he ,Thrive nrodi;Cic

MILFORD INSTRUMENTS

Park Lane Broxbourne Hertfordshire EN10 7NQ

Creative Products for Enquiring Minds
01977 683665, Fax 01977 681465

Telephone: 01992 448899 Fax: 01992 471314
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PROCESS TIMER
and

CONTROLLER
WITH EXTERNAL I/O INTERFACE
By Tim Parker

PART 3A

Software Development Board

aving presented the main Process
Timer/Controller and its associated power
supply, we continue this month with a small but
useful board, which enables programmers who
are writing their own interface software for the
main board to test out their code without having to connect
the controller to their proposed target interface.
When writing programs for microcontrollers which will
eventually have control over a particular interface, whether it be
for automotive applications, light and motor control, or, dare
we say, the proverbial central heating controller (oh dear, how
those words have been worn thin over the years!), the resulting
code must be perfect in its operation if the microcontoller is to
perform the designated tasks correctly.
There's nothing worse than discovering that something's
wrong once the main controller is connected to the target
interface and powered up, and all manner of inexOcable things
start happening.
The art of programming is to write, test and debug small
sections of the program at a time, but as our confidence in
writing software grows, it's easy to get so engrossed in what
we're doing that we get "on a roll", and decide to carry on
regardless, writing more and more code, almost instinctively
believing that the program will work, and that we know exactly
what will happen once the controller is connected to the

outputs are interacting with various input conditions which
themselves, when applied, inaugurate further irrational
behaviour in perhaps both the controller board and the

interface.

here.

But it doesn't, and it's frustrating enough that the outputs
alone might not do what you thought you had programmed
them to do, but this becomes doubly frustrating when these

The circuit

H

programmer.
This is obviously no use at all if the interface is already

connected to various output devices, which by now each seem
to have a mind of their own, doing things that you didn't even
expect them to, let alone what you want them to.Even worse,
no matter which buttons you press, or what input signals you
try to simulate, you cannot override or significantly influence the
actions of the controller, and things usually go from bad to
worse. The most commonly used button in these situations is
marked ON/OFF.

Experienced programmers will know that all of this could be
the result of just one single incorrect instruction in the program
code - but which?
Perhaps not so strangely, at this point we return to the
program, split it up into 'chunks' and start testing the code in
sections to find out where it's going wrong, as we should have
done in the first place. In these situations it's useful to have
some means of testing the code prior to connecting the
devices you intend to control.Basically, all that is needed is
something that will visually indicate the state of each output bit,
and provide the means to simulate the required (or expected)
input signals.This is just the intention of the project presented

This must be one of the most simple circuit diagrams there is,
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LEDs connected to its outputs.These
provide high/low status indicator lights
ACTUATOR
ARM
for the expansion bus output port.When
RELAY I
an LED is lit the corresponding output
RELAY 2
(OPEN)
(CLOSE)
DC
bit is high, and when an LED is off the
MOTOR
PART OF ACTUATOR
O/P2 <
output bit is low. Rather than connecting
4
/CLOSE GATE
ARM
the LEDs directly to the outputs of the
0/P1 <
/OPEN GATE
74LS574 (103) on the main controller,
o GND
they are powered from the regulated
GATE OPEN \-7
GATE CLOSED`'
+5V supply, and 101 is used to minimise
I/P2 >
LIMIT SWITCH
/CLOSED
LIMIT SWITCH ....--0
the load on the expansion bus.
SOME ACTUATORS HAVE BUILT IN LIMIT SWITCHES
I/P1 >
This allows the Software
/OPEN
CODED SECURITY KEYPAD OR
Development Board to remain in place
MAGNETIC CARD READER (OR BOTH)
BURIED IN THE GROUND
while other interface boards are also
ON THE INTERNAL APROACH
connected to the expansion bus, which
CLOSE TO THE GATE
Ir
is extremely useful if your desired
EIDE ?
interface isn't doing what it should,
I7P3 >
/ENTRY
EEC]
because you can see what signals are
GROUND LOOP
being sent to it.An additional LED
provides a power on indicator (LED8)
and resistors R1 to R8 limit the current
through each LED. The expansion bus
GROUND LOOP l )
input port is connected to two sets of
DETECTOR
switches.
I/P4
/EXIT
The first set is formed by seven of
USUALLY A SECOND LOOP DETECTOR
Figure 1: the basic requirements IS USED BENEATH THE GATE OPENING
the 8 -way DIP switch SW1, the second
for access control using an
TO DETECT VEHICLES THAT MIGHT BE
set is made up of miniature PCB
IN THE WAY OF THE GATE SWING PATH
automatic gate controller
pushbutton switches PB1 to PB7.By
using both types it is possible to use the
but the usefulness of the board just goes to show how some
pushbuttons for simulating momentary input signals, whilst the
of the simplest designs can also be some of the best, and it
DIP switches provides long term or permanent input
could get more use than some of your final interface designs
signals.When a switch is closed or pressed, the
themselves. The seven bits available on the Process Timer
corresponding input bit on the expansion bus is pulled low to
expansion bus output port are fed to the inputs of a 7 -stage
OV.When a switch is open or released, the input bit is pulled
Darlington driver, 101, which in turn is used to drive the seven
high to +5V by the resistor network RN2 on the main
controller board.
The eighth
Figure 2: simplified flowchart for the automatic gate controller program. The main objective is to keep the
gate closed at all times when it is not required to be open, but priority is given to vehicles exiting the
pushbutton and DIP
driveway, even if the gate has started on the closing phase, but not yet shut
switch position
provides control of
START
the Output Enable
o*V

oao

'-

DEO

)

(

(OE) line of the
expansion bus.ln
most cases this will

AT THIS POINT THE
GATE MUST BE ON
THE CLOSING PHASE

IS LOOP
ACTIVE 9

KEYPAD
ACTIVE 9

STOP THE GATE MOTOR

OPEN THE GATE

WAIT FOR 2 SECONDS

STOP THE GATE MOTOR
STOP THE
GATE MOTOR

IS GATE
CLOSED 9

CLOSE THE GATE

WAIT FOR 10 SECONDS
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not be needed but
has been included
on this board for
completeness of
signal access.The
OE signal was
explained in part 1
of this series of
projects, so a full
explanation will not
be repeated here,
but basically, if you
want to
demonstrate the
switches related to
this signal (DIP
switch 8 and PB8),
together with their
effect on the output
status LEDs, then

Listing 1
+5V<

A simple test routine for the software development board

1

LED1

Iklks,

RI

A__144_1

0/P1 < 1

470R

R2 470R

0/P2 < 21

R8

"N-*N

R3 4708

411011.___A

0/P3 < 2

"'

ICI
ULN2003

0/P4 < 31

0/P5<29

4708

R4 4708

F_,

LEDE

R 5 470R
"-114F_I
c"

I

"N R6 4708

i

0/P6< 2

NN

R 7 4708

LED7

I/P2

13

-E;;L

PB1

IP2

r°3

IP3

PB3

0
IP4

r5

I/P5 <

IP5
_1=1_ PB5

5

IP6

0

I/P6 <
7

I/P7 < 9

PB4

0

I/P4 <

IP7

8

/OE < 17

0000

IN

PB6
PB7

O

I

ORG

TESTBUS
MOVLW B'11111111'
TRIS 06
INPUTS
MOVLW 04
LINE
MOVWF 05
MOVF 06,00

PB2
I

I/P3 < 11

P=16C54, R=DEC

MOVLW B'00001000'
TRIS 05
OUTPUTS

IP1

15

LIST
C1

100n or

10L44111_4

0/P7< 2

I/P1

;* SOFTWARE FOR USE ON THE DTE PROCESS
TIMER/CONTROLLER BOARD. *
1996TIM PARKER / DTE MICRO SYSTEMS. *
;*
(C)
;* TEST ROUTINE FOR THE SOFTWARE DEVELOPMENT BOARD

/OE
O

PB8

sw1

ov <

Figure 3: the
circuit of the
software
development
interface

This is very easy, very straightforward.No static sensitive
devices, no special handling precautions required.Make sure
101 faces the right way, and don't forget the five wire links.The
DIP switch can be fitted either way around, depending on
whether you want the switches to close on the dowrward or
upward stroke, but generally these types of switches are
numbered 1 to 8, and the PCB is designed to use these
numbers to correspond to the bit numbers of the input port, so
for this they should read left -to -right as normal.

SET ORIGIN ADDRESS

;

SET RAO TO RA2 AS

SET PORT B AS ALL

GET IC4 STROBE

AND PULL IT LOW
GET DATA ON PORT B

'W'

AND STORE IT IN f7

MOVWF 07
REGISTER
MOVLW 07
MOVWF 05
LINES HIGH
MOVLW B'00000001'
TRIS 06
AS OUTPUTS

GET 'ALL OFF' CODE
SET ALL STROBE

SET UP RB1 TO RB7

NOW LIGHT UP THE APPROPRIATE LEDs.
BECAUSE THE PUSHBUTTONS AND DIP SWITCHES
ARE ACTIVE LOW, AND THE LEDs ARE
ACTIVE HIGH, THEN REGISTER f7 MUST BE
INVERTED BEFORE WRITING IT TO THE
OUTPUT PORT

you must place the jumper link JP1 on the main controller in
the EXT (right hand) position.With the switch closed or pressed
the LED indicators are enabled. When the switch is open or
released the LEDs are disabled.

Construction

;

INVERT f7.

COMF 07,00
RESULT IN 'W'
MOVWF 06
ON PORT B
MOVLW 05
LINE
MOVWF 05
MOVLW 07
MOVWF 05
LINES HIGH
GOTO

TESTBUS

END

PUT

PUT 'W' CONTENTS

GET IC3 STROBE

AND PULL IT LOW
GET 'ALL OFF' CODE
SET ALL STROBE

;

DO IT FOREVER

;

END OF PROGRAM

Connection and testing
In common with all other boards in this series, this one plugs
directly into one of the board edge connectors of the
expansion bus ribbon cable.
If you are using non -polarised connectors on your ribbon
cable then ensure the board is plugged in the right way
around. Testing the board is simply a case of plugging it in and
writing some software to turn the LEDs on and off, and to read
the state of the pushbuttons or DIP switches.
The followingshort routine, while not doing anything
practical, will test the individual operation of each switch and
LED. The operation of the software is very simple; close a DIP
switch or press a button and the corresponding LED for that
bit will light up.
Remember though, if any of the DIP switches a'e closed
(ON) then its equivalent pushbuttons will have no effect.

Built-in test routine
Here's a well kept secret (up until now, that is).The
programmed (darkroom timer) PIC16C54 available for this
project has a built-in test routine of it's own, which is far more
comprehensive than the above Iisting.Not only does it provide
pushbutton, LED and OE line testing, but also makes use of all
four display digits to show what value is being read from the
expansion bus input port, and what value is being written to
the expansion bus output port.
To enter this test mode, first start with no power to the
board, all DIP switches open, all pushbuttons released and the
OE jumper on the process timer set to the EXT (external)
position.Now hold down the bottom left hand RESET button
on the process timer whilst powering up the board.
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DISPLAY READINGS
BUTTON

HEX

DEC EOVT.

NONE

FF : 00

PB1

Fd 02

PB2

Fb : 04

251

PB3

PB4

1

= ON

1

2

3

4

5

255 0

0

0

0

0

0

0

0

253 : 2

1

0

0

0

0

0

0

4

0

1

0

0

0

0

0

F7 : 08

247 : 8

0

0

1

0

0

0

0

EF : 10

239 : 16

0

0

0

1

0

0

0

PB5

dF : 20

223: 32

0

0

0

0

1

PB6

bF 40

191 : 64

0

0

0

0

PB7

7f

127 128

0

0

0

0

80

The development board together with the built-in test
routine could double up as an educational demonstration of
different types of code formats, since the pushbuttons produce
inverse binary codes, the status LEDs are driven using positive
binary codes and the digital displays on the Process Timer
show both these codes in hexadecimal format, which is one of
the most preferred types used by programmers in general.

LED STATUS INDICATORS
1

6

1

7

0

0

0

1

0

0

0

1

Application

NOTE: DIP SWITCH 8 OR PUSHBUTTON PB8 MUST BE
CLOSED IN ORDER FOR LED INDICATORS TO LIGHT

Table 1: single pushbutton results

There will be none of the usual 'bleeps' associated with the
normal operation of the board; instead, it will start up silently
with FF:00 shown in the display.lf not, then you've got
something wrong, so power down and check the boards for
faults or incorrect switch settings.
The RESET button can now be released, since the board
will remain in test mode until power is removed; none of the
pushbuttons on the process timer are operative once the builtin test mode has been initiated.
The two left hand (minutes) digits show in HEX the value
being read in from the expansion bus input port, and the two
right hand (seconds) digits show the value being sent out to
the expansion bus output port - again in HEX format.Pressing
the pushbuttons will alter these readings accordingly, but at the
moment will not result in the status LEDs lighting up.To enable
these, close DIP switch 8 or hold down PB8 whilst pressing
the other buttons.The LEDs should now light up in sympathy
with the corresponding button presses, which confirms the
correct operation of the expansion bus OE line (explained in
part 1).
Table 1 below shows what values should appear in the

displays and the state of the LEDs on the development board
when any one (and only one) of the pushbuttons is pressed.
Although only the codes corresponding to individual button
presses are listed in the table, all of the available input values
between 01 h and FFh will be displayed when multiple
combinations of the pushbuttons are held down
simultaneously.

The built-in test routine software actually reads all 8 bits of
the RB port on the PIC16C54, but the code 00h cannot be
obtained from the input port because RBO is not connected to
the expansion bus.This bit always reads as 1 due to pull up
resistor R10 on the process timer board.Equally, all 8 bits are
written to the output port, but again RBO has no effect on the
expansion bus, although this bit on the PIC device is still
turned on and off accordingly.
A word of caution here.Whenever 7 -segment displays are
used to display hexadecimal values, because of the limited
availability of typographical characters it's important not to
confuse the number '6' with the hex letter 'b', since they look
very similar.The '6' makes use of display segment 'a' (the very
top horizontal segment), whereas the letter 'b' has this
segment left blank (off), and if you're not used to viewing
hexadecimal digits in this way it's very easy to mistakenly read
it as '6'.So if you think your readings are wrong, then just
check the display again, it might just be that you have
misinterpreted the digit.

There is no pre -defined application for this board, since it will
serve the purpose of developing and checking the operation of
almost any interface software for just about any
application.However, for demonstration purposes an
application is presented here for an automatic gate controller,
where vehicular entry into (say) a private drive is restricted via a
coded keypad or card reader, but the exit is unrestricted via a
ground loop detector which automatically signals the gate to
open as you approach.lt is not the intention of this article to
explain how to actually construct a complete automatic gate
controller, but merely how to control it given the bare essentials
required by it.
For the time being these operations will be controlled by,
and visible on the software development board, but could be
transferred for operation on the expansion bus interface board
to be described next month.
At first sight, the function of an automatic gate (or barrier for
that matter) controller seems pretty straightforward; restriction
on entry, but with free exit. But these are far more complex in
operation than you think, particularly on a commercial basis
where a vast number of operational and public safety
considerations must be taken into account. The absolute bare
essentials together with some basic connections are shown in
figure 1.
The software for this is complete in its functionality, but is
very basic and by no means exhaustive.ln the real world there
are an awful lot of what if questions that must be answered
before you could even consider the final design for a working
version. For instance: what if the vehicle broke down within the
gate's path of swing? What if the limit switches fail? What if the
power failed?What if a person gets trapped under or behind
the gate? What if the emergency services have to force their
way in, etc? These are just a few of the questions, the list
could be endless.Fortunately, these and more have all been
taken into account by the manufacturers and professional
installers of this type of control equipment, where safety is
considered of paramount importance.
Nevertheless, this software could be put to practical use on
a scaled down model basis, and :f you're mechanically minded,
or already employed in this line of work, could even form the
basis of a portable working demonstration unit for the real
thing. The flowchart in figure 2 shows how the software must
operate, so as to take account of some of the most basic
situations that could arise.Priority is given to the entry keypad
and exit ground loop to ensure that even if the gate is on its
closing phase, it will stop, wait a couple of seconds and then
reverse the motor to open the gate.The motor must be
stopped before changing its direction of travel, otherwise too
much strain is put on the bolts and bearings, not to mention
the sudden power surge.ln a real application the actuator
could have a gate weighing upwards of 100kg bolted to it,
albeit the actuator for these would, more than likely, consist of
an electric pump driving a hydraulic arm, but the principle is
the same.
Continued on P. 58

ELECTRONICS TODAY INTERNATIONAL

56

omprehensive PIC solutions from FED+
PIC BASIC

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

£30.00, £25.00 if purchased with our PIC Programmer

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

PIC Programmer
Program 16C54/55/56/57/58, 16C62xx, 16C64, 16C71/73/74,
16C84. Uses serial link to a PC. Windows and DOS software
provided. Includes PICDE, the Windows based PIC
Development Environment with on-line help, project
management, editing, assembler
Kit £40.00, Ready Built £50.00

PIC BASIC Compiler
New! A PIC BASIC compiler for the 16C74. It
produces a hex code to program your 16C74 directly.
Compatible with the EEPROM versions of PIC 16C74
BASIC modules.
Compiler £50.00

PIC16C74/JW Erasable 20MHz £24.00
PIC 16C74-04 OTP 4MHz £8.00, 20MHz £11.00
PIC 16C57XT/P OTP 4MHz £5.00
PIC16C84-04P EEPROM erasable 4MHz £6.00
24LC65 8Ia8 serial EEPROM £5.00

Ser al Ca: e for Programmer or
Prices are inclusive, please add £3.00 for
P&P and handling to each order
Cheques/POs payable to Forest Electronic

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

TEKTRONIX TA5465 DM trace 10011/12 Deiey/Curs. v..
TEKTRONIX 2415 4.311 102442 Cholay/Cursom

01100
25500

HP Type 542000 DOWN Oedloecape 50442

L..

0104

PHILIPS RR/295 Duel Trade 35244/42 Dag Cams
TEKTPCNDI 405 DM Tram 100410 CUM %gip
TEKTRONIX 2213 OW Tram IMAM
Tram 5090. Daley Swap
PHIUPS P423 0.0
HITACHI W23 DM T.D. Ma* DM* Sweep
130IAD 0811030 Duel Tram 3051112
HITACHI/223 Duel Two 201112 Daley SeMeP
KIKUSUI 5630A Dral Twos MOB

F..

cm
2400
2350
1200

MO

....
MO

00IAD 09300 DM Rem 20111: TM Henri*
HITACHI 0209 Dula Tram 2111/40 Mane Maim

PHILIPS PM97 NW

WM

ewe 5042 ScOMMIer Dip Mime 25115

LEADER LCD100 OMNSCOPE 200104Z Dig Slaw LCD dingy
TEKTRONIX 468 DoM Trade 1G3/4112 Deley 61.4Did 916.0.
HITACHI VC6041 Dual Trace 40142 Dye. gongs
H P 17414 Dual Trace 10011041 AnNogus Mange
TEKTRONIX 434 Owl Woe 251111 Mabee Slccege
11416 IS JUST A SAMPLE MOM DRIERS AVAILABLE

0.850

orio
0250

0750

MARCONI 2019 Swam.. AAVFM Sg Gen 22605 10401.110
H P 6640E1 501:MHZ.51261/12

£100
2300
£750

Phseekodear ON Fre Read. Sag Gen MO

H P 6640A AM/FM Sp Oern 1024410

2760

ow

4H P 86200 Sweep Naar. 11.3 Frage only

0050
RACAL 9061 Sr A4F04 69 Gan 5. 52014Hr
£1500
wxmoN 66100 Progranweble Seam Cm 1-2004
WAG Sfileclive Level Meter SPM1 1 wah Kenna. ORM,. Arian,
CODA
PSE1t

MARCONI TF23354

b Wm KIN 20KN 0 OS, bused

MARCONI TOMB Addeo Pow Me* Snail

c,,,,
0 5 00

MARCONI TF21123 ANNAN°, 0C-10042

0500

R6S Moo Nom WM UPSF2 Mt UPSE2E2 IMIR Jr 404.400
H P 6113111PrtgverecteM Pm Pam Gen 50MHz
tr P 136A Pow Meeer 114 64410

PO4

MOPS PIA5131Se0.p Fury Gen 0 00112/ POW: Snago, etc
PHILIPS PIA5110 Syn Fun* Gen 0 00131/2M1.0 SawiSdirn
H P SOW Signal/4H irmakeera

M P 50044 SOW, NINON
H P 8411521 445* 00113014 2.70013 0
HATFIELD 2105 Arenalot Skew

0225

01263
2500

.

mo

"."
£100

050

1000 5160.

us
L.°

RACAL 91:09 MAO Mod WM 1 5 MN -2961
SCHWA BERGER STABILOCK 4201 Test Set

,iia.

ROBINS 01166 ORM UC WM - Unwed
tx LOG (Seswerg 19C-24 RD313 TM Um Unwed

273

000
CM

1)Lools......) ir221... Earn Log Te.1a110114

BRUEL 8 KJOER EQUIPMENT AVAILABLE
PLEASE ENQUIRE

24000
22500
02003

r

-

mARCON, 0021,030111 1' okl,
o P 35132A Crial Gunnel 25101/
ii P 35604 5110-501(140

SOME H P 14I7 Systems Av.,. Phase l nou re

HP
'GM GT.. 0....G.X12 - 4 eG.Z
P 8051A Vntareded Sa Oen 0 I . fliKelM12

22000

5342A CNN. 24042 WS
H P 5344 Cm.. 10/12.190111

[1750

[17.

OP

AN5521
AN5732
AN6327
AN6677
BA5114
BA6218
BAE219
HA11423
HA' 3119
KA6210
LA3220
LA4183
LA4445
LA4495
LA4588
LA7835

C750

MARCONI 2436 Reg Melat 10221331Z

000

RACAL ISM Fnumnor Come, 326. Mom GOB PriSri 5002
HP 19111 Umen. Caell. TM* 1110MHz 9 4V
MARCONI 2437 Unwind Coteler/liner DC IMH2 8 ra04
MARCONI 2424 Ftemerry Cowlet 101.4.11.13 Ma

0750
£500
0575
£125
£175

RACAL Gal 6 f egtaerm Cowart 10/40 - 5201.2
HP 3135A32 dial Mullecal. AC/DC/OhmaCuneni LEO

2 go

RACAL 2906A Umenal Cm.. Tea 10110 220/P0
MARCONI 2610 Trite RMS VcarteM MI GM
SOLARMON 7150 34 34 digit DMA MI IEEE '0 nanote,
THANDAR 1503 MA Awl 15/1.0. sl. Agog

2250

2.30

050
75
£700

Flub 621421 DMA 5'2 0311 true MS -,7T
RM. 51340A Dodul
G
Rum)", HanINN0
2
tan me

girr 41 GIPTrue ALIS
VIM 13650113encr000,0e4 00M 4 '2
7110/04* 70501 F.. G.' 'MG.

GOLAD J38 &WSW.. 00:4 or 10142
FEEDBACK 83600 SewSpIrl 0 I/1/ UHAOIM EP81AWO Amhara
PHILIPS PM5565 Waveform Mon.
PHILIPS P51.217 Video Led Seise.

c1100

£225
1225

etc

WAVETEK 1212A Ewa Gen 0.004.4442
11000/42
10015.10

.G.''''''.. "75
£150
Cho

050
2300

UM

D....

UN

BLACK STAR ORION Cobut Bat Geneneot
MARCCNI TF2700 llerwreal Bridge Balmy Cow OKI

EALTHKIT IS RC BNB*
MWEIJ. PS13520 Syramond IMAM SNUG treA(Z 520 MHZ

G.,

Trended NM Sal
ARNELL LEI Megdure Omar.. 10142
APP4EU. LEM SmiSome

10 -520

5,,

30Vor1s 0

M49BBI
M51393
M58655

M49113131

MOD

mg

M33730
MB3756
STK078
STK435

075

vo
2700

000
01000
2150
2150

/WELL 630/10 30 Voile 10 Amps Vrable
ARNELL L30.50 -000011s 03 Amos 2 Reim
ARNELL , 30 . 9

r,ou
EN

MHZ

ARR,ELL AR...5.9 0,0A. A......
300005 0 51m3 mmed

LM3177

5000

*EWELL TTS520

SORENSEN OCE1000-4512 0 503 %tote 0- 4 Mom
P 6268 0 40 Vote 0 30AmPe

AFINELL LVE 0

v.

.010 10750

WAVE KERR BAN Ogg Common. Mew L:0
S'T'

LM301

£150
£250

PHILIPS ruswe 0,,,,,, Rog., c.,,,g,g,

ARNE, ss0,20 t,....,gg Audr,,

LB1415

0250

FERROGRAPH RTS2 Recorder TeM Sal
KEMO Da Vander FON VBEr3 0 tHz 13(00
LEADER L60216

STK461
STK2250
STK4121/2
STK4141/2
STK4142/2
STK4162/2
STK4171/2
STK4191/2
STK4352
STK4372
STK4803
STK4843
STK5315
STK5332
STK5338
STK5361
STK5372
STK5372H
STK5412
STK5471
STK6732
STK7226
STK7308
STK7308
STK7348
STK7356
STK7004
STK73410

000

2ArNs Mr ter.

£80

OM
630 VoIls 0 Arno wee
065
*EWELL L30 1 0-30 Voila GI Amp WISH,
.1r 32V 2Am4 Terre GP10
MINELL I 30

THURLBYTHANOAR TSP3222 Program.
O.

£500

THURLBY P1.32f0AD 0-300 0-2A Twee Dery
000 1.5.1er.
BRAUDE NBunG Mode 5-7,7
MAW OTHER POWER SU*KticS AVAILABLE

[225

MO

NEW EQUIPMENT
HAMEG OSCILLOSCOPE 11141005 Top* Trace 1013112
DM r
00.Y1.....
HAIAEG OSCILLOSCOPE 1111004 Dual Two 6010. Drib Sm. 13153

RAMEO OSCILLOSCOPE 111033 Owl Two 301.1110 Camp War 0122
0153
WANES OSCALOSOOPE 112054 Da Trem2(MoDerer Steps

- 21 we
MOO
01000
02000

0180

BLACK BLAB EquiPMERT Mee am was ES)

APOLLO 1010040 Comm TN. Rello/PcnotirTme 00 etc
APOLLO 100 100511[ toe Mora

MI ma WM.*

1325 Ermuency ROM Cagle/ 110.22
JUPITOR 500 FUNCTION OEN 0100 500012 SneSd,

F222
0225
0149
£125

043

ORICN COLOUR BAR GENERATOR PairriNrdeo

AI Meer MO SW pupreent amiable
OSCILLOSCOPE MOMS With

I 010 cPAP 01

113

Used Equipment - Guaranteed Manuals supplied It possible.

This is a VERY SMALL SAMPLE OF STOCK SAE r telephone for lists. Please r.herk availablley before
ordering. CARRIAGE all units (16 VAT to be added to Total of Goods and Carnage

STEWART OF READING
AL111.

L

Visit our Web page at http:Neww.ibmpcug.co.uk/-gmwarnerfed htm

Mohr models eveakis el ceolacoms smiled ..2 mem

SPECTRUM ANALYSERS

/
VISA

Developments.

Phone/fax: 01425 270191, Technical 01425 274068

WE HAVE THE WIDEST CHOICE OF USED
OSCILLOSCOPES IN THE COUNTRY

Easy to learn BASIC in a Windows Development
Environment. No need fcr assembler or a UV eraser to
program PICs. Modules operate from a serial link to your
PC. The 16C74 module has these features:
8k EEPROM, up to 200C lines of BASIC, 27 lines of
programmable I/O, 8 ND inputs, Interrupt deriven serial
RS232 interface, Peripheral I2C bus interface. optional
exterr al ram.

=

110 WYKEHAM ROAD, READING, BERKS R36 1 PL
.
Tel: 01734 268041 Fax: 01734 351696
, 302g MON-FRI
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1.55
1.85

'.20
1.65

2.50
4.99
0.60
1.35
1.90
1.40
2.55
2.35
2.25
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3.30
1.70

8.00
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8.50
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5.65
7.05
7.05
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1.80
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4.15
2.85
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3.85
14.00
7.50
4.05
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4.05
4.75
6.50
5.15

HONE FOR OUR FREE 1436 CATALOGUE
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S7K73410/2
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5.95
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14.75
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11.15
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3.75
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4.75
4.50
10.00
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3.99
14.00
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2.35
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2.20
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3.00
0.71
1.40
1.00

ELECTROLYTIC
CAPACITORS
250V Working
1UF (5/pack)
4.7UF (5/pack)
10UF (5/pack)
22UF (each)
33UF (each)
47UF (each)
1000F (each)

1.00
1.50
1.70

0.40
0.56
0.65
1.28

400V Working
1LIF (5/pack)

4.7UF (5/pack)
10UF (each)
22UF (each)
4.7UF (each)

1.10
1.50
0.70
0.75
1.40

CERAMIC FILTERS
5.5MHZ SFE (5/pack) 2.40
6.0MHZ SFE (5/pack) 2.40
6.5MHZ SFE (5/pack) 2.40
10.7MHZ SFE (5/pack)2.40
5.5MHZ CDA (5/pack) 2.40
5.0MHZ CDA (5/pack) 2.40
6.5MHZ CDA (5/pack) 2.40
10MHZ CDA (5/pack) 2.40

Please phone us for the types nut 16 -led Please .0,10 0043 post 8
packing and then add 17.5". VAT to the total
Callers by appointment only

13/

1=1

J.J. COMPONENTS
63 THE CHASE. EDGEWARE.
MIDDX. HA8 5DN, ENGLAND
Hotlines No 081 381 1700/081 952 4641
Free Fax order Line only 0800 318498
General Fax 081 381 1700
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I/P4 (PB4)Normally Open (N/O) ground loop detector relay
output.For our purposes we will assume that this input is low
at any time there is a vehicle within the detection range of the
ground loop, but, as with the keypad, this is usually
programmable at the detector for different configurations by
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liffil00110117Figure 4: the component layout for the software test board

Continued from P 56

With programs that are very short, or at least with very
simple specific tasks, there is usually no need for a
flowchart.But with more ambitious designs it's almost a
necessity as the starting point to writing a reasonably
structured program, to ensure you don't take up valuable
memory space by writing masses of repeated code which
perform the same function. The program presented performs a
power -up test of the piezo transducer, the 7 -segment displays
and the two LEDs (6 and 7) used to indicate the status of the
limit switches.Plus, it carries out all of the tasks in the
flowchart, AND shows messages in the displays of the Process
Timer board relating to the status of the gate at any time
.When assembled, the whole program takes up a fraction
more than just half of the available program memory of a
PIC16C54 - 264 bytes to be precise, so there's plenty of room
left for adding your own modifications.
In order to drive the gate motor, detect the limit switches,
ground loop and keypad operations, 4 inputs and 2 outputs of
the expansion bus are used by the program.
The brackets below show which LEDs are used to indicate
the outputs, and which pushbuttons to press to simulate the
inputs, they are:
0/P1 (LED1)Output for driving the gate opening relay.Turn
on this relay to connect the +V power rail to the gate actuator
motor, at the same time, turn off the gate closing relay to
connect the power GND rail to the opposite motor pole.
O/P2 (LED2)Output for driving the gate closing relay.Turn on
this relay to connect the +V power rail to the gate actuator
motor, at the same time, turn off the gate opening relay to
connect the power GND rail to the opposite motor pole.
I/P1 (PB1)Normally Open (N/O) limit switch input for gate
open.This input goes low when the gate reaches the full travel
of its open limit.
I/P2 (PB2)Normally Open (N/O) limit switch input for gate
closed.This input goes low when the gate reaches the full
travel of its closed limit.
I/P3 (PB3)Normally Open (N/O) keypad relay output.This
input receives brief, low going pulses each time the code or
card swipe is accepted.
The duration of the pulse is usually programmable at the
keypad by the installer, and could be anything between 10
milliseconds and 20 seconds.

If both 0/P1 and O/P2 are in the same state - high or low the motor will not be driven, since the same voltage will be
present on both poles of the motor.
No damage will result to the motor, but it is always best to
keep the poles held to GND when no movement is required,
such would be the case in a power -fail situation when both of
the motor driving relays would de -energise and drop out.
With permanent magnet motors this actually has a strong
braking effect, because the magnetically induced current acts
upon the low resistance of the armature winding and feeds
the current back onto itself.
This, however, only works with motors which do not have a
pre -armature speed control, so most of the small cassette
player motors used these days won't be suitable, since they
generally have an adjustable speed control fitted inside the
motor housing, which renders them non -reversible. If you
want to use this type of motor you will have to dismantle it,
remove the speed control section and connect the supply
wires directly to the connectors of the armature brushes.

Method of operation
Obviously the Process Timer expansion bus cannot be
connected directly to relays and motors etc. without adding a
suitable interface board (see next part), but the explanation of
how it operates remains the same, and the functions do work
correctly when you simulate the various input conditions via the
pushbuttons or DIP switches on the software development
board.
The default objective of the program is to keep the gate
closed until such times that it is required to open.When a low
signal is detected from the keypad or ground loop detector,
caused by the correct code being entered or a vehicle entering
the detection range of the ground loop respectively, the gate
will open fully.
Once open, it is held there for a minimum of 10 seconds to
allow the vehicle to pass through the gateway.
As long as the ground loop is clear after the 10 second hold
time, the gate will attempt to close again.However, as a safety
measure, if the ground loop is still active after this period, the
gate will remain open and the Process Timer will emit a few
bleeps every second, until the vehicle moves out of the
detection range.
If the keypad or ground loop are activated during the gate's
closing phase, the gate will stop for 2 seconds, and then
reverse the motor to the opening phase.Once the gate has
begun opening, it must be allowed to open fully, until it hits the
open limit switch There is no way to override it in the same
way as the closing phase.The meanings of the various
messages which will appear in the displays are as follows:

SHUt The gate closed limit switch is made, so the gate is
assumed to be shut.
runO The gate motor is running in the Open direction (the
gate is opening).
runC The gate motor is running in the Close direction (the
gate is closing).
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StOP The gate was closing but either the ground loop
detector or keypad input was activated, signalling the gate to
Dpen, so to prevent excess strain or damage the gate motolas been stopped for 2 seconds prior to reversing its direction.
HOLd The gate open limit switch is made, so the gate is
assumed to be open, and is now on hold.ln order for the
vehicle to pass through the gateway it is now held open for at
least 10 seconds before any attempt is made to close it.

LOOPThe gate is attempting to close after being on HO_d,
but there is something on the ground loop preventing it from
doing so.
The gate will be held open until the obstruction is removed,
after which the gate will begin to close immediately.
When displayed, the LOOP message flashes every second,
and s accompanied by a two-tone bleep sound from the
transducer.

Using the program
With the software development board plugged into the riboon
cable, set all DIP switches to the off position, the OE jumper
link on the Process Timer to INT (left hand), and power
up.There will be a few bleeps, followed by 88:88 in the displays
and the two right hand LEDs lit on the software developrrent
board.This is the start up piezo, display and LED test routine.
From now on there is no need to touch the Process Timer,
as everything is controlled from the software developmen:
board. After a couple of seconds runC will appear in the
displays, and O/P2 LED will light.Because the processor
receives a high signal from the gate closed limit switch it
assumes the gate is open and is now trying to close it by
turning on the gate close relay output bit.
Simulate the action of the gate closed limit switch by
holding down pushbutton PB2. From the low input signal the
processor assumes the gate has now closed, so the relay
output bits are turned off, the limit switch indicator LED7 lights
and the message SHUt appears in the displays.Releasing PB2
will simply reinstate stage 1 once more.
Simulate a keypad entry or ground loop detector signal by
pressing PB3 or PB4 respectively.lf PB2 is still held down (gate
shut), the message runO is displayed and O/P1 LED lights.lf
not, then the message StOP appears for 2 seconds prior to
runO being displayed.
The gate open limit switch input is high and the processor
turns on the gate open relay output bit to open the gate.At this
point you can release PB2, because the processor is now only
looking for the gate open limit switch.
Press PB1 to simulate the action of the gate open limit
switch.The gate is now put on hold for 10 seconds to allow the
vehicle to pass through the gateway, and HOLd appears in the
display during this period.
Release all buttons and the gate will close after 10 seconds.
If, after the 10 second hold period, you still have PB4 pressed
(loop active) the gate will remain open and LOOP flashes in the
display, together with bleep sounds from the piezo.As soon as
you release PB4 the gate will close and the whole process
starts again.

Still to come...
As we mentioned in part 1 of this series, the Process Timer/
Controller does not have to be restricted to just t ming
applications. The ability to interface it via the expansior bus
makes it sutable for a wiole range of projects, and, as you may
now realise is not limited to small or simple designs just
because it uses the low -end P C16C54 device.
The next part of the project is a full blown I/O interface board
which prov des the meals to connect the Process Timer
expansion ous to the outside world.
On -boa -d features will include changeover relays, cpen
collector outputs and adjustable sensor inpu-s capable of
handling un 50V on each input channel.
Some software examples will be supplied, and we will look
at implementing a model of tre automatic gate controller
prograrr cn the board.

Kits and bits available
A complete kit of componen's for the Process Timer Software
Developrr ent Board, which includes everything in the parts list,
is available from the author ky mail order only at the following
address:

DTE M cro Systems
112 SI-obnall Road
Burton o Trent
Staffordshire DE14 2BB

Complete kit for the Software Development Board
(All components - inc.uding the PCB)

011.00

The PCB can be purchased separately if required

£5.50

The programmed PIC16C54 is available separately at

28.50

Fully documented scurce code text on 3.5 inch disk
(The complete source code + various other files)

£8.50

All prices are inclusive, but please add £2.50 to the total order
value to cover carriage and handling charges. If ordering from
overseas, payment must be in pounds Sterling (C). Cheques,
bank d-afts or money orders etc. must be drawn on a British
bank. Goods will normally be dispatched within five working
days from receipt or order (subject to cheque clearance and
availability), but please allow up to 28 days for delivery.

Resistors
R1 - R8 470R (8 off)

Capacitors
Cl

1001F Ceramic or Polyester

Semiconductors
LED1-8 5mm high efficiency red LED (8 off)
ULN2003 - 7 Stage Darlington driver
IC1

Miscellaneous
SW1

The 5 -page listing will appear next month if there is sufficent
demand; otherwise, this listing, together with the simple
Expansion Bus test routine and the main Darkroom Tamer
program of part 1 is on the software disk for this project, which
is available from the author.

8 -way SPST DIP Switch

PB1-8 6 x 6mm miniature PCB switch (8 off)
Links 1/C.6 tinned copper wire (6")
DTE Process Timer Software Development
PCB
Board
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OFF YOU GO!
Terry Balbimie's automatic shut -down switch

o you ever leave your computer switched on all
day so that you can return to it at odd times? Do
the children forget to switch it off after having
used it to play games? If the answer to either of
these questions is yes, then this project could be
useful to you.

Worthwhile savings
It may be inconvenient to shut down the computer itself
especially when several programs are running. However, there
would be no such problem if only the monitor were to be
switched off at the end of a session. Doing this would represent
a worthwhile saving. A typical monitor is rated at about 120
watts. If it was left switched on for 8 hours, it would consume
almost 1 kWh or electricity. Most people would not bother to
switch off the monitor themselves. The Off you go! circuit has
Figure 1: the block diagram of the shut -down switch
FAST
MONOSTABLE

BINARY
COUNTER

LOGIC
GATES

RELAY

therefore been designed to cut off its supply automatically when
there is no user present. It does this by interrupting the mains
feed after a preset time between 10 and 40 minutes unless a
push-button reset switch has been operated. Whenever the
button is pressed, the timing begins again. Towards the end of
the cycle, a buzzer beings to bleep. The button must now be
pressed within a few minutes or the supply will be disconnected.

Dozing off
This circuit should not be used to switch off the computer itself.
However it could be used to switch off the TV in a child's
bedroom or elsewhere. It could also be connected to a bedside
reading light or radio. This would be handy for anyone who
regularly goes to sleep with appliances left switched on. Note
that it should not be used where any memory would be lost due
to total disconnection of an appliance from the mains. Certain
TVs "lose" the stations and need to be re -tuned if they
are disconnected for more than a few hours. The
maximum load is 2A corresponding to about 500W on
240V mains. The circuit will therefore accommodate a
wide variety of low -power appliances. The unit may be
left plugged into the mains continuously. This is because
at the end of the timing period, the supply to the circuit
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itself is switched off so there is no current drain. The Off you go!
circuit is housed in a metal enclosure. There is the push-button
reset switch referred to above and a further mains on pushbutton switch on the frort panel. (see photograph). A flashing
LED indicator, also on the front, shows when the circuit is
operating. On the back there is a pair of 3 -pin mains connectors.
The lead which would normally carry the supply to the monitor is
connected to one of these. A new lead is then taken from the
other one to the monitor

Figure 2: The circuit of the shut -down switch

z
U)

How it works
A block diagram of the system is shown in figure 1. The circuit
comprises four sections in addition to the power supply: a fast
astable (pulse generator), a binary counter, a system of logic
gates and a relay which switches the mains supply to the load
(e.g. a computer monitor). A detailed circuit diagram is shown in
figure 2. The astable section consists of integrated circuit timer,
101, and associated components. Assuming a supply exists, a
continuous stream of pulses will be provided at the output, pin
3. The pulse repetition frequency is determined by the values of
fixed resistors R1 and R2, preset potentiometer RV1 and
capacitor 01. With the values specified, the preset may be used
to adjust the frequency between 2.5 and 10 Hz. approximately
(that is, 2.5 to 10 pulses per second).
The pulses from the astable are applied to the clock input,
pin 10, of binary counter, IC2. Thus, as successive pulses are
registered, the outputs ('twos', 'fours', 'eights', 'sixteens' and so
on) go high in various combinations to provide the binary count.
Most of the outputs are unconnected but the highest three
('1024s', '2048s' and '4096s') plus the '8s' are used. The final
two ('2048s' and '4096s' at pins 2 and 3 respectively) are
connected to IC3 pins 4 ano 5. IC3 is a triple 3 -input NAND gate
(that is, there are three separate 3 -input gates in one package)
and pins 4 and 5 are`wo of the inputs to one of the sections
(IC3a). The third input (pin 3) receives a signal direct from 101
output. Most readers will be familiar with a two -input NAND
gate. The characteristics of the 3 -input variant are simply an
extension of this. Here, there will be a high output (in this case,
pin 6) unless all three inputs are high, whereupon it will be low
(figure 3 shows the truth table with the inputs label!ed A, B and
C and the output labelled Xi.

O

>

>

(1)c) -

0

E

i3E
O

0

EI

Not there yet

0

Towards the beginning of the cycle, IC3 pins 4 and 5 will be
low because counting has not progressed sufficiently far. The
output of IC3a will therefore be high irrespective of the state of
pin 3. Pins 4 and 5 will botn go high when the count has
progressed sufficiently for the '2048s' and '4096s' outputs to be
high simultaneously - that is after counting 4096 + 2048 or 6144
pulses. Suppose the astable is set to its lowest rate of 2.5Hz. To
reach a count of 6144 would take about 40 minutes. At the
highes'. frequency of 10Hz it would take some 10 minutes. When
these pulses have been counted, the output of IC3a, pin 6, will
pulse high at the clock frequency reflecting the behaviour of pin
3. This is because as pin 3 becomes high, all three inputs will be
high so the output will be low. As pin 3 becomes low, the output
will be high. The output from IC3a is inverted by IC3c which is a
further 3 -input NAND gate. To understand how this comes
about. refer once again td the truth table. Since two of the inputs
- pins 11 and 12 - are connected together, they must have the
same logic state. Meanwhile, the other input (pin 13) is made
permanently high by connecting it direct to the positive supply

cc,

-o

Y
CE

e

-Y

cs,,, 0

Q

c,

>.- 2
cc

-

'- 0
N
N

C)

.--1)--.--ii-C1-1-1 I

line.

It will be seen that if the output from 103a is low, pins 11 and
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12 will also be low. The output of IC3c - pin 10 - will then be
high (shown by line 2). If IC3a output is high, pin 10 will be low
(shown by line 8). The pulses obtained from IC3c pin 10 then
operate buzzer, BUZZ. At the lower clock speed there will be a
rapid bleeping. At the higher one the pulsing will be so fast that
the buzzer will produce a warbling tone.

transformer will be switched off. Additionally, IC1 pin 4 is made
low and the astable disabled.
To summarise, at the slowest clock speed the buzzer will
begin to bleep after 40 minutes and the mains will be
disconnected after 48 minutes. At the highest clock frequency,
the buzzer will being to bleep after 10 minutes and the supply
will switch off after 12 minutes. Any time before the supply is cut
off, the sequence may be re -started by making IC2 reset input,
pin 11, high for an instant. This is the purpose of push -to -make
switch, SW1. Normally, pin 11 is maintained in a low state
through resistor R3 and this prevents false resetting due to
possible pick-up of random signals along the wiring. Capacitor
C2 holds pin 11 high for an instant on powering -up the circuit
and this ensures that the counter is reset (that is, begins from
zero). To show that the circuit is operating, IC2 '8's' output (pin
7) operates light -emitting diode, LED1 via current -limiting resistor,
R4. The LED will flash at one -eighth of the clock frequency and
this will be useful when checking the circuit since these pulses
are sufficiently slow to be counted.

Relay energised
Now look at the remaining 3 -input NAND gate, IC3b. While any
of its inputs are low, the output (pin 9) will be high. At the
beginning of the timing sequence, Darlington transistor 01 will
therefore receive base current via resistor R5. Consequently,
current will flow in the collector circuit and relay, RLA/1, will be
energised. The normally -open ('make') contacts will be closed
and the monitor and transformer, T1, will receive current. Diode
D1 bypasses the high voltage pulse which appears across the
relay coil when it switches off. Without it, semiconductor
components in the circuit could be destroyed. Note that the high
output state at IC3b pin 9 enables IC1 by making pin 4 (reset
input) high.
IC3b output, pin 9, will remain high until all three inputs (pins
1, 2 and 8) go high simultaneously and this will occur when IC2
outputs '4096s', '2048s' and '1024s' are all high. This
corresponds to a count of 4096 + 2048 + 1024 which is 7168
pulses (or 1024 pulses more than was needed for the buzzer to
sound). At the slowest clock speed this will take about 48
minutes and at the highest one, 12 minutes. When this happens,
the current flowing into the base of the Darlington transistor is
interrupted and there will no longer be any current in the relay
coil. The 'make' contacts will open and the appliance and

Power supply
The power supply is derived from the mains using a conventional
arrangement of transformer T1 having a centre -tapped
secondary, twin rectifier diodes, D2 and D3 and smoothing
capacitor C3. No stabilisation is required because the astable
frequency does not depend on the input voltage to any great
extent. Also small changes in frequency, and therefore in the
timing period, are not thought to be important
When the circuit has timed out, the relay 'make' contacts will
be left open. To activate the circuit, push -to -make switch SW2 is
.
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operated for an instant. This allows current to flow to the
transformer primary which establishes a supply to the circuit. IC2
then begins counting and the relay is immediately energised. The
'make' contacts now take over in maintaining the supply and
SW2 may be released. Note that since this switch also directs
current to the load until the relay contacts "make", it is important
for it to be suitable for mains use and have an adequate current
rating (see components list).

Construction
Construction is based on a single -sided printed circuit board
(PCB) and the component overlay is shown in figure 4. First drill
the four mounting holes (one is in the large copper area below
C3 position). Mount the is sockets and the two sections of
screw terminal block, TB1 and TB2, as indicated. Add the five
link wires and follow with the resistors (including preset, RV1)
and capacitors taking care over the polarity of C3.
Solder the three diodes, the Darlington transistor and tne
buzzer in position taking care over the polarity of these
components. The diodes have a grey band round the body to
denote the cathode (marked "k" in each case). The polarity of
the buzzer is also marked on the body. Solder the relay in place.
Adjust RV1 fully anti -clockwise as viewed from 101 position. This
will provide minimum timings which will be convenient for testing
purposes. Solder 15cm pieces of light -duty stranded connecting
wire to the free pads labelled "SW1" and "LED1".

Testing
The circuit panel should now be tested using a battery before
the mains power supply is constructed. In this way, basic checks
and setting -up may be carried out safely.
Attach the positive (red) PP9 connector to one of the
terminals labelled "ac" (it does not matter which) and the
negative (black) one to the terminal labelled "gnd". Insert the ics
into their sockets observing the orientation. Since these are
static -sensitive devices they could be damaged by cha-ge which
might exist on the body. It would therefore be wise to touch
something which is earthed (such as a water tap) before
handling the pins. Carefully twist the "LED" wires to the LED
indicator observing the polarity. Alternatively, use a plain LED.
The slightly shorter lead is the cathode (negative) one. Make sure
that these wires and those for SW1 are not left touching.
Connect the battery. The relay will be heard to click and the
LED should begin to flash at about once per second. After 10
minutes, the buzzer should begin to give a warbling sound and
after a further 2 minutes the relay should click off and the LED
go out. These timings are approximate but will act as a guide.
Touch the "SW1" wires together momentarily to reset the circuit.
Allow timing to proceed until the buzzer begins to sound. Touch
the wires together again. The buzzer should be silenced and the
timing should start again. Adjust RV1 for the required period
(although this will not be known exactly until after a few days of
use). I suggest that a short time is used for most purposes.

the box and drill them. Also drill the hole for the fusehoider and
attach it. Mount the transformer including a solder tag on its
upper fixing. Attach the mains plug and socket. Note that the
output socket should be mounted to the left of the input plug (as
viewed from inside the case) - see figure 5. The neutral pins will
then be adjacent to one another. Attach the circuit panel using
10 mm long plastic stand-off insulators on the bolt shanks.
Check that the underside copper tracks and joints on the PCB
remain several millimetres clear of the base of the box. Check
especially that the relay contact connections cannot, under any
circumstances, touch the metalwork. Provide additional
insulation as necessary. Attach the LED indicator. Refer to figure
5 and complete the internal wiring. All mains connections (shown
in bold type) must be made with mains type wire of 5A rating
minimum. Note the earth connection which is made to the
solder tag. This grounds the case and transformer and is an
essential safety requirement. The connections to the plug and
socket should be made using insulated spade receptacles. Do
not solder wires direct to the tags because the plastic body
easily melts. Note also that SW2 connections must be insulated
using heat shrinkable sleeving or an insulating boot. The
transformer secondary leads (blue in the prototype) are
connected to the term:nals labelled "ac in". The centre tap
(black) lead is connected to the terminal labelled "gnd" via fuse
FS1. Small cable ties were used in the prototype to keep the
wiring tidy. If the plug on the mains input lead is of the 13A UK
pattern, fit a 2A or 3A fuse. If the plug is not fused, a separate
one must be included in the live (L) mains feed inside the case.
Assemble the case and stick self-adhesive feet on the base to
protect the work surface. Make up a lead for the monitor and
connect it up. Plug the unit :nto the mains and check the circuit
under working conditions. Note that when the mains supply cuts
off, capacitor C3 keeos the timing circuit operating for a few
minutes until it discharges. To avoid any problems with the circuit
failing to trigger, make a habit of pressing SW1 (reset) before
operating the mains on switch when the unit has timed out.

Safety precaution:
If the timing needs to be -e-adjusted, unplug the unit from the
mains before removing the lid of the case. RV1 should then
be turned a little a1 a time and the lid replaced before
plugcing in. This procedure will avoid any possibility of
touching live mains connections.

Figure 3: truth table for the 3 -input NAND
gate
Inputs

Output

A BC
000
00
0
0

Getting prepared
If all is well, attention may be given to the enclosure and power
supply. Prepare the case by making holes in the real panel for
the input plug, output socket and transformer (see photographs).
It is vital to understand that the mains output (monitor feed)
appears at the socket so that it is impossible to touch the pins.
Drill holes for the two push-button switches and LED
indicator (or a mounting clip for a plain LED) in the front panel.
SW1 should be chosen to have a very light action. Hold the
circuit panel in position, mark the mounting holes on the base of
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Buylines
The buzzer must be loud enough for the purpose. The unit used
in the prototype was obtained from Maplin order code: KU56L.
The box and relay were also obtained from Maplin order codes:
XY43W and JM17T respectively. Other components are freely
available.
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Resistors

Figure 4: The component layout of the shutdown switch

R1, R5
R2
R3
R4

10k
220k
47k
1k

RV1

1M sub miniature vertical preset

All 3.6W 1% metal film.

Capacitors
Cl

220n min. metallised polyester 5mm pin
spacing
10n min. metallised polyester 5mm pin
spacing
470m radial electrolytic 16V

C2
C3

Semiconductors
IC1

ICM7555
4020
4023
C11
MPSA14
D1, D2, D31N4001
LED1
Red LED indicator (or plain LED and
IC2
IC3

S

S

mounting clip)

Miscellaneous
20mm chassis fuseholder and 200mA
fuse to fit.
BUZ1
3V to 24V dc buzzer - 90dB at 12V.
SW1
Push to make switch - see text.
SW2
Push to make switch with 3A mains
rated
contacts.
RLA
Relay with 6V 100W coil and 5A mains rated
contacts.
01...1/SK1
IEC (Euro-style) 3 -pin chassis plug
and socket
T1
Miniature mains transformer with
6-0-6V centre tapped secondary
rated at 250mA (3VA)
131
2 -way PCB mounting screw
terminal block - 5mm pin spacing
1B2
3 -way PCB mounting screw
terminal block - 5mm pin spacing
Circuit panel. 8 -pin dil socket, 14 -pin dil socket, 16FS1

TB2

gnd

ac

ac

TB1

INPUT L

1n dil socket. Plastic stand-off insulators, small
nits and bolts, heat shrinkable sleeving, solder tag.
1)09 battery and connectors (for testing). Metal box
is r project.

OUTPUT L

Figure 5: wiring up the unit
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Pre-Hertzian
Wireless:

The Needles and Fastnet Lighthouse System
PART 2
George Pickworth sets up an experiment to measure the success of Willoughby
Smith's cable -less telegraphy system of a hundred years ago
Blowing Willoughby Smith's small
Figure 3a: the Needles system showing
SHOE .E END
scale trials with a rowing boat on a
the position of the submarine cable.
ELECTRODE
lake as described in the first part of
TO SHORE
tiis article, and the granting of a
SUBMARINE
STATION
DISTANT
CABLE
patent for the single cable system,
ELECTRODE
the Telegraph Construction Company accepted
the invitation from Trinity House to go ahead
AL JM BAY
with the Needles project in 1892.
According to the writer J.J Fahie, the
THE
submarine cable entered the sea at Alum Bay,
NEF )1E
LIC H'HOUSE
ISLE OF WIGHT
but there is :acme evidence that it eventually
entered the sea near the pier at Totland, and
that the complementary electrode was
attached below low water mark to the legs of
had a simple adjustment to compensate for variations in
the pier; this would be logical (see figure 8a). The cable
Galvanic currents.
terminated at a mushroom shaped copper electrode lyng on
A further refinement was to install a call system employing a
the sea bed 60 yards from the rock. The electrode also served
relay wh ch rang a bell to attract attention, avoiding having to
as an anchor for the cable.
have someone constantly on duty watching the meter.
The secondary electrodes, aligned radially with the distant
primary eltrode, were securely anchored below low water
Fastnet lighthouse
mark on opposite sides of the rock, as in figures 8b and 9.
Standing on a rock 80 feet high, 360 feet long and 150 feet
However, my experiments showed that if iron-shea:hed
wide, situated about 6 miles from the south west corner of
submarine cable was used, the sheathing would have to be
Ireland, the Fastnet ighthouse was in one of the most exposed
insulated from the water, or else it would provide a low
and inaccessible sites in the British Isles. Like the Needles
resistance return path to the complementary electrode and
lighthouse, it had been impossible to maintain communications
virtually short-circuit the system. More about this later.
with a continuous cable, as the cable was frequently broken

F

Two-way communication
Despite the great difference in the spacing of the primay and
secondary electrodes, the system was used for two-way
communication. Operation proved entirely satisfactory and for
the first time reliable communication with the lighthouse was
maintained under all weather conditions. The lighthouse
equipment was essentially the same as that used or land (see

Figure 8b: the Needles showing the
alignment of the e'ectrodes.
SHORE
ELECTRODE

TO SHORE
STATION

DISTANT
ELECTRODE

figure 101.

Interestingly, the original sender chopped DC intc high
frequency pulses that produced a tone in the distan: receiver's
earpiece. The advantage of the tone system was that it was
almost immune to galvanic currents generated by the action of
sea water on the electrodes.
However, the lighthousemen, accustomed to signalling with
flags, preferred a mirror type galvanometer which deflected a
beam of light across a screen (speaking galvanometer) .This

CABLE

SECONDARY

_'ELECTRODES

NOT TO
SCALE

LIGHTHOUSE
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LEADS TO LIGHTHOUSE
SIGNALLING EQUIPMENT

SEA LEVEL (LOW TIDE)
PRIMARY
ELECTRODE

SECONDARY ELECTRODES
ANCHORED TO THE ROCK

Figure 9: the Needles lighthouse system, showing the distant primary electrode and secondary electrodes.

final 100 feet ana replaced by a thick covering of rubber
sheathed with copper wire and covered with more rubber. The
whole assembly was protected by glass rings. Fahie said that
these drastic measures were to prevent Galvanic effects
between the iron sheathing and the copper electrode, but I
believe the main reason was to avoid a low resistance path to
the complementary electrode.

where it came ashore. Poor visibility frequently prevented
signalling with lamps or flags, often at those times when
communication was most urgent, so, in 1892, the Needles
system was adopted. According to Fahie, the shore end of the
cable came ashore near Galley Cove, a few miles from
Crookhaven Post Office, while the distant end terminated at a
500 -pound mushroom -shaped copper electrode lying under
11 fathoms of water 100 feet from the rock.
The cable had a copper conductor weighing 107 pounds
per nautical mile and was covered with 150 pounds of gutta
percha per nautical mile. Its complementary electrode was
placed in the haven itself, as in figure 11a. The alignment of the
secondary electrodes is shown in figure 11b. Because heavy
seas periodically swept over the rock, the wires leading from
the electrodes to the lighthouse were placed in deep grooves
chased into the rock and filled with Portland cement.
The secondary electrodes consisted of a number of copper
rods inserted into 2.5 -inch diameter sloping holes drilled
through the rock so as to emerge into the water 20 feet below
low water mark where they were not subjected to wave
motion, as in figure 12. Installation was a difficult and costly
operation. The signalling equipment was essentially the same
as that used at the Needles lighthouse (figure 10). However,
according to Fahie, ten large Leclanche cells (15V***) were
used on the rock, and the current in the secondary circuit
when sending signals was I.5A, while the galvanomter at the
shore end of the primary circuit registered 150 microamps.

Willoughby Smith's lake experiment
The four electrodes in use each consisted of aluminium tubes
20mm in diameter and 1.25m long. Plastic -covered automotive
cable was used as the submersible cable to the distant primary
electrode, which was placed on the lake bed in 2 metres of
water 150 metres from the bank
The electrode was kept in a vertical position by means of a
weight and a plastic bottle. The vertical position of the primary
electrode corresponded with the secondary electrodes; the
plastic bottle served as a marker showing its precise position
(see figure 13). The complementary primary electrode was laid
in shallow water near the bank. The primary circuit was
energised with 6 vats, and the current was measured at
125mA. The secondary electrodes were suspended in the
water from the bow and the stern of a 2.5m GRP (fibreglass)
dinghy and were connected to a microammeter with a
resistance of 1500 ohms.

Bamboo cane
To enable the distarce separating the primary and secondary
electrodes to be maintained within close limits over 360
degrees, a bamboo cane with a plum -bob attached to the far

Iron sheathing
The iron sheathing round the cable was dispensed with for the
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Figure 10: the Needles
telegraphy equipment. The
same type c -f equipment was
used on the rock and on shore.

Figure 11 b: the Fastnet system,
showing the alignmerr. of the
electroces. Not tc scale.
MIRROR SPEAKING'
GALVANOMETER

SEND,RECEIVE

CABLE

SHORE

ELEC-RODE

crfSi

SECONDARY
ELECTRODES
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DISTANT
ELECTROCE

TO
ELECTRODE

3 LECLANCHE CELLS

TO
ELECTRODE

end was extended from the bcw of the
dinghy. During measurements, the
dinghy was manoeuvred so tit the
plum -bob was directly over the bottle
marking the position of the pl-nary

Figure 11a the Fastnet
system, showing the position
of the submarine cable.

THREE CASTLES HEAD

.31ectrcde.
CROOKHAVEN

MIZEN HEAD
SUBMARINE
CABLE

SHORE
ELECTRODE

CAPE CLEAR

DISTANT
ELECTRODE

FASTNET ROCK

When the distance separat ng the
primary and secondary elect -odes was
I.5m, the meter registered 130 to 150
microamps as the dinghy swung around
the pr mary electrode (figure 14).
However, the current fell rapicly as the
dinghy was incremeitally mowed away
from the primary electrode and was
neglicible at 10 met -es.

1'1

LEADS TO LIGHTHOUSE
/CEMENTED IN DEEP GROVES

VVATER LEVEL (LOW TIDE)

PRIMARY
ELECTRODE

SECONDARv ELECTRODES

ELECTRODES INSERTED
IN SLOP NG HOLES DRILLED
THROUGH THE ROCK

Figure 12: A sketch of Fastnet, showing how the electrodes were attached to the rock.
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High

Figure 13: Willoughby Smith's lake experiment reproduced by the author.

resistance
Because the meter
had a fairly high
resistance it behaved
as a voltmeter and
therefore indicated a
potential across the
secondary
electrodes.
A high resistance
valve -voltmeter would
have been more

PRIMARY ELECTRODES

CANE

FLOAT

DINGHY

NOT TO

SCALE

appropriate, but I
used the
microammeter to
150m
simulate a
galvanometer.
Similar results were
obtained when the secondary circuit was energised and the
meter connected to the lake -side end of the primary circuit;
this demonstrated that the system could be used for two
way communication.
The meter reading fell dramatically when a length of
galvanised iron wire, to simulate the elect of iron sheathing
of a submarine cable, was laid alongside the insulated wire
leading to the distant electrode; this substantiated my belief
that the cable's sheathing would either have to be remove
or be insulated from the water.
I wish to record my thanks to the proprietors of the Mill
Marina, Thrapston, Northants, for allowing me to conduct
these experiments on their lake.

1.5m
bk.

Figure 14: A plan view of the lake
experiment, showing microamps
generated through the secondary circuit
with electrodes aligned at 90, 180, 270
and 360 degrees to the base -line
TO COMPLEMENTARY
ELECTRODE
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The K-307 Module provides the features
required for most embedded applications
Analogue
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36 Digital in or out & Timers
Digital
Serial
RS -232 or RS -485 plus I2C
Display
LCD both text and graphics
Keyboard
Upto 8 x 8 matrix keyboard
Memory
> 2Mbytes available on board
Low Power
Many modes to choose from
Development
The PC Starter Pack provides the quickest method
to get your application up & running
Operating System
Real Time Multi Tasking
languages
' C , Modula-2 and Assembler
Expansion
Easy to expand to a wide range
of peripheral cards
Other Features
Real Time Calendar Clock, Battery Back Up,
Watch Dog, Power Fail Detect, STE I/O Bus,
8051 interface, 68000 and PC Interface
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ELECTRONICS
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VIDEO PROCESSORS

a slide -to -video copier. Comprises

/I/

-7.7.17.1...1...,1

ESR COMPONENTS
FOREST ELECTRONICS
GRANDATA
JJ COMPONENTS
JOHNS RADIO
JPG ELECTRONICS
J + N FACTORS
ELECTRONICS
KEEL
K

Viewneg kit 1 Buy this if you want to view

KEENE

..;.L. -..i.1,,

i
,74,orAA,6,,

for new products, special offers & more

negatives and you've already got

from scratch. Comprises
Viewneg kit 1 as above, plus
slide -to video copier. £114.99

I

Check out our Web site
http : //www . keene . co . uk

negatives direct on TV as video positives. It's
a great way to show your photos. Record
them on tape, too, for use later!

Viewneg kit 2 For starting

.

"0:

0,0

ADVERTISERS INDEX

I

Products ,
Quail Vi
Universal RF modulator N via

Viewneg, mains power adaptor,
negative strip carrier, blue
colour correction gel and lead

.00

CATALOGUE AVAILABLE

KEEP E ELECTR C

Viewneg For inverting video signals from
camcorder or VCR. Complete with mains
power adaptor £49.99
With viewneg, your camcorder and a slide
to video copier... view photographic

u...

w+r,..

Tel- (+44)01243 545111/2

Fax: (+44)01243 542457

video signal inverter

os-es

ELECTRONIC TEST & MEASURING INSTRUMENTS

CATALOGUE AVAILABLE

inewilM 44

...es

Cooke International

Cooke International

June 1996

sas

CONTACT

CONTACT

Camcorder User 'Gold Award'

"":?.

.t

.2

T.

Tel: (+44)01243 545111/2

..,..,
....:

to,

LIGHTS

SOUND MIXERS
Just some of the products
from our free catalogue.
Write or phone to,'
your copy now.

01332 830550
Fax 01332 830551

Unit 9 Old Hall Mills Business 'ark,

=
II-

Little Eaton, Derbyshire DE21 5DN ®

LA6CENTRE
LEN COOKE ENTERPRISES

LENNARD RESEACH
LLOYD RESEARCHR

MAJRITON
MAPLIN
MAYFLOWER ELECTRICAL
MCJ DESIGN
MENDASCOPE
MICRO 2000
MILFORD INSTRUMENTS
NICHE SOFTWARE
No1 SYSTEMS
OMNI ELECTRONICS
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ELECTRONICS
PLANCENTRE
PROGRESSIVE RADIO
PUBLIC DOMAIN SOFTWARE LIBRARY
PICO TECHNOLOGY
QUICK ROUTE SYSTEMS LTD (POWERWARE)
RADIO & TELECOMMUNICATIONS
RADIO TECH
SERVICE TRADING CO
SCI -WIRE

STEWART OF READING
S & S SYSTEMS
TELNET
TSIEN
VARIABLE VOLTAGE TECHNOLOGY LTD
VERONICA F.M
WILSON VALVES
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DATA BUS MONITOR
OFF YOU GO!
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SOFTWARE DEVELOPMENT BOARD
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POWERLINE SIGNAL GENERATOR
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CAMPLIGHT
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andy forth!.

01442 66551

Send your requirements to:
ETI Classified Department, Nexus, Nexus House,
Bounday Way, Hemel Hempstead, HP2 7ST
Lineage. 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).

Classified
FOR SALE

£50 BT INSTRUMENT
FOR ONLY £7.50

LIVERPOOL
SKVA ISOLATION TRANSFORMER

VARIABLE VOLTAGE
TRANSFORMERS
INPUT 220/240V AC 50/60
OUTPUT 0.260V
Price
P&P
£31.90
£6.00
(£44.53 inc VAT)
£41.15
£7.00
(£56.58 inc VAT)
£59.40
£8.50
(£79.78 inc VAT)
£78.65
£8.50
(£102.40 inc VAT)
£139.15
(Plus Carnage)

0 5KVA 2.5 amp max
1KVA 5 amp max

2KVA 10 amp max
3KVA 15 amp max
5KVA 25 amp max

Buy deed from the Importers Keenest prices in the country

COMPREHENSIVE RANGE OF
TRANSFORMERS -LT -ISOLATION & AUTO
(110-240V Auto transfer wher cased wei Amman sedum and
mains lead of open name type Angel,le for emaciate delivery

WIDE RANGE OF XENON FLASHTURES

Write/Phone your enquires
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES
411 40 wan E14 00 (callef. only)
211 20 wan £900 (caller
.

(El 6.45 etc VAT)
(El 0.58 Inc VAT)

)2in 6 watt £4 60 7fri .
(03.52 etc VAT
Lim 8 wag E3 96 . 50p is:
(E5.24 inc VAT)
fun 4 wan £3.96 50p p&p
(C5.24 tnc VAT)
230V AC BALLAST KIT
For either filn, 901or 1201tubes T6 05 £1.40
.

PgP (C8 75 ,rid VAT)

The above Tubes are suitable for Forged Bank Note
delectron, security marking err
Other Wave Lengths of U V TUBE asat
10(4010 11 your engulf".
400 WATT UV LAMP
(C49 35 rm VAT)
Only E38 00 £400 pap
160 WATT SELF BALLASTED BLACK
LIGHT MERCURY BULB
Avaelable won BC or ES fining. Pnce Inc VAT
p&p and VAT 05.55
r

PROGRESSIVE RADIO
87/93 Dale Street
Tel: 0151 236 0982 0151 236 0154

BOFFINS SPECIAL - UNIQUE OFFER

Box and .4,
mechanism Mains supplyvorh 6 ir 15VNrCad A A. ce
up LCD. DOW reed-oul I7mm high wan legands
er

*1

aWW

SII0wrporn opwn

Monolay/Frxd,

on.

,ea cod feii),

Ow:, Ref

-oil too- .3s weir E2 etIO

11 to c2) 3rd 3,11
Dept ETI, Pilgrim Works, Stoirbridge lone, llolney,
Sussex, 111117 SPA

Telephone: (014441881965

(C211.20 Ind VAT)

24V DC SIEMENS CONTACTOR
Type 3TH8022 DB 2 NO and 2 x NC 230V AC 10A
Screw o Don Rail Nang Size H 120 x W 45 x 0.75mm LI,'
New Pm* £7.63 an. P&P and VAT.

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO
CASH immediate settlement.

240V AC WESTOOL SOLENIOOS
1T2 Mod 1 gat. 1 MU Wee 1/4 in. Base nutting 12,1
stroke Ste pun approx. 170 Mod I Rat 2 Mu stroke 1/13
From niounang 1/2M. From rnoonling 1/2 M. stroke 1541$ our
approx. Pen redt p&p & VAT TT2 E5.88. TT6 08.81.SERIES

We also welcome the opportunity to quote
for complete factory clearance
Contact

400 £7.04.

AXIAL COOLING FAN
230V AC 126arn square x 38rem 3 blade 10 wan Low Noise

ten Pea 0729 rid. P&P and VAT Other voltages and 6000
available from Mack Please telephone your entwines

COLES-HARDING & CO

INSTRUMENT CASE
r,
Brand new Manul by Imhof
Removeable front and rear

,

Unit 58, Queens Road, Wisbech,
Cambs PE13 7P0
BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 20 YEARS
Tel: 01945 584188 Fax: 01945 475216

P*RTErrtra3Z.L. P&P 6VAI.,7,
SEWING MACHINE MOTOR
Brand new 220/2400 AC/DC SEWTRIC 2 lead Boon
Sue L 10Ornm x N. 701ran x W 55mrn Spindle 1/41$ It
long. C14.10 Ina PAP 6 VAT
GEARED MOTORS
I I RPM 200 .nch torque reverse:ea 115V AC input

a.' VAT 6 0,127.73

SWC SCIENTIFIC
WIRE COMPANY

SOUD STATE EHT UNIT
Input 230/240V AC. Output appro.15KV Produarrog Own spark

Boa. 10 sec tuner Eeen modrfied for 20sec. 30 sec lx
conenuous Dawned or baler craw Dozen of uses n the

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

tubes Mc Price less case
21.50 12.40 pip (C12.111 Inc VAT) MILS

EPROM ERASURE KIT
Build your own EPROM ERASURE fora tract.) of the pnce or
a made-up uerr lut or pads less case includes 12in 8 watt 25
Angst Tube Ballast und. paw ol Ppm leads neon indicator
Wolf swfich, safely microsentch and armor L15.00 £2.00 p&p

WASHING MACHINE WATER PUMP
Brand new 240V AC fan cooled Can be used to Maly 01
purposes Inn wn outlet .1 de Price includes p&p & VAT
1

1$1.20 each or 2 for 120.50 indoor.
MICROSWITCH
Pre 15 amp 0,argeover bvo mlcroswnch. type 5171 Brand
new price 5 for £7.05 Inc VAT & pip

SERVICE TRADING CO
57 BRIDGMAN ROAD, CH SWICK, LONDON W4 5BB
FAX 0181-995 0549 0181-995 1560
ACCOUNT CUSTOMERS MIN, ORDER £10

LEN COOKE
ENTERPRISES
For the best value in Used
Electronic Test Instruments
We buy. sell and service oscilloscopes
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
Mail order addresss. Unit 5, Southall

Enterprise Centre, Bridge Road.
Southall. Middx. UB2 4AI

,

and transformer for 240V AC operator)

(C19 9111vic VAT)

SUPER HY-UGHT STROBE KIT
Deeleed fee Diem,. Theatrical uses etc.
Appose 16 pules Adjustable speed C150.00 £3.00 p&p
(6229 inc VAT)
Case and reflector E24.00 £3.00 p&p (E31.73 inc VAT)
SAF for further details including HR -Light and in

";

xoe.

Open: Tues-Sat 9.30-5.30

.

TOO GPH 15M1 head 3 amp E 19 98

1150 GPH 1511 heed 9 amp C34.55
Also now averlable 24V D C 1750 Gl7k1191 head
5 4019 £35.55 Al designed lobe used
submerged PRICES INCLUDE P&P & VAT

Mimes and one
'.:":e rh,e,7 711.,pprfe(1

18 N Tutors

'THE ELECTRONICS SPECIALISTS

Waffling

These are sold nor
dismar=lhe escape:ma'
components. regret rid Circuits
Fhtliculotely tow once C20.00 C4.00 pip

and mbitr octet eth which
rolls up to 230

:

"
,OC

and E co

!r

'

r

`.!

47 Whitechapel
Tel: 0151 236 5489
Liverpool 2

togost

field of physics and eleceenKs. eg wipplyng neon or argon

12V D.C. BILGE PUMPS

'!,e 5'

'factt,'
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How to build a PCI Expansion Board
3.5 inch Disc contains dimensions. pin
outs, signal descriptions. information on
cheap programmable logics and a full
description of a simple prototype with
circuit diagrams, FPGA programming
list and C++ and assembler driving
software £20 Inc of VAT

Ample
Periong Space

ADVANCED MANAGEMENT
SYSTEMS LTD
TEL: 0181-689-3434

COURSES

We engineer what we buy, we support
what we sell.

SOFTWARE
spa ASTRA

Deck Top Accountin"

.11VS2*,,

rriL
Tel:101909)773399 Fax, (01909) 773645

PLANS
ELECTRONIC
PLANS,
designs,
solar
and

laser
wind

generators, high voltage teslas,
surveillance devices, pyrotechnics
and com-puter graphics tablet. 150
projects. For catalogue, SAE to
Plancentre Publications, Unit 7, Old

Wharf Industrial Estate, Dymock
Road, Ledbury, Herefordshire, HR8
2HS.

SOFTWARE

RADIO + TELECOMMUNICATIONS
CORRESPONDENCE SCHOOL

HARD TO FIND SPECIALISED &
UNUSUAL PC SOFTWARE

12 MOOR VIEW DRIVE, TEIGNMOUTH, DEVON, W14 9UN

We have the largest range of specialised
technical & scientific & rare programs for
DOS & Windows in Europe, on CD ROM or
Floppy disk.
1000s of programs in 250+ categories
including Electronics, Radio, Audio. Math.
Chemistry, Music. Education, Engineering.
etc. Send Stamped SAE for Free printed
catalogue of 4000-, items.
PIM, Dept Ell. Winscombe Hower. Hcacon

START training NOW with the SPECIALISTS for the following

Radio Amateur Licence C+G, Micro Processor,
Telecomms, Tech C+G and Introduction to Television.

courses,

For our FREE Brochures Call 01626 779398

Rd. tree borough, Sussex -rsr, Ill.
Id 01892 663298 Fax 01892 667473
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PIC-MICRO
CONTROLOLER
STAND ALONE PIC->PIC
COPIERS AND BUSTERS.
Copy/Deprotect PIC Smart Cards (D2mac.
adult etc) with the MAC2MAC copier. NO
PC REQ. £69 PIC2PIC Copier (84, 67, 71)
NO PC REQ. £67 Multi PIC programmer
1161051 £37

MCJ DESIGN
Tel: 01202 770121
Fax: 01202 770121
E-MAIL:MCJDESIGN@AOLCOM

TRANSFORMERS

ELECTRONIC
VALVES

valves are back!

CHELMER VALVE
COMPANY

WILSON VALVES
(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 412

In Tel: 01484 654650 / 420774 =
Fax: 01484 655699

Variable Voltage
Technology Ltd

130 NEW LONDON ROAD.
CHELMSFORD
ESSEX CM2 ORG
Tel: 01245 355296
Fax: 01245 490064

Mains transformers for HT circuits
Filament transformers
Smoothing chokes
Output transformers

PRINTED CIRCUIT
BOARDS
PRINTED CIRCUIT BOARDS
manufactured from your schematics or layouts. No minimum
quantity. Phone 01232-473533
anytime or post details to P. Agar,
36 Woodcot Avenue, Belfast BT5
5JA.

Unit 24. Samuel Whites Estate, Medina
Road, Cowes, Isle of Wight F031 71F
Tel 01983 280592 Fax 0198:3 280593

For high quality audio valves

FOR SALE

SMART CARDS
SMART CARD PRODUCTS

TELECOMMUNICATIONS

Smartcards, Readers/Encoders,
Evaluation 8 Development Kits.
http://www.gold.netlusers/ct96,epsilon.1-itm

DO YOU WISH TO LEGALLY
TRANSMIT AUDIO SIGNALS OVER
BRITISH TELECOM CIRCUITS!

E-MAIL epsilon

powerech.no

EPSILON ELECTRONICS
Brynsengvn.1A,
0667 Oslo, Norway
TEL/FAX +4722640810

Manufacturers of approved Interface
Equipment for use on public
switched telephone network, for
narrow or wide band private
circuits, also manufacturers of
telecom line safety barriers.

Veronica

under £10. Wide range Mono, Stereo
and Surveillance. Also professional FM
broadcasting transmitters.
18 Victoria St. Oueensbury. BRADFORD, BD13 1AR

Tel 01274 816200 Email ,:eronicaidlegend.co.uk

MENDA SCOPE

*MENDASCOPE
REPAIR & RECALIBRATE OSCILLOSCOPES
ALL MAk ES AND MODELS
NATIONWIDE COLLECTION & DELIVERY
FREE ESTIMATES
Llangollen, Clwyd, N. Wales LL20 7PB

PARTRIDGE ELECTRONICS
56 Fleet Road, Ben fleet, Essex SS7 5JN, England.

Tel: 01268 793256 Fax: 01268 565759

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.
Name

Address
Daytime Tel. No:

Date

Signature

PLEASE DEBIT MY ACCESS/BARCLAYCARD No.
Expiry Date

FOR SALE

FM

TRANSMITTERS
Full range of transmitter Kits from
FM

COMPONENTS PLANS

OTHER - PLEASE STATE
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Around the

141
here is a growing disparity
between what the electronics
hobbyist can do and what the
professional can manage. There
is always some difference
between facilities available to professionals
and amateurs in any field, but in electronics
in recent years it has been growing faster
than most.
Of course, I can still wire a few components
together to make a simple, useful circuit - a
simple preamplifier, for example, for my
sound card so that I don't have to get so
close to the microphone to generate
voicemail. This is a minimalist project, but
not something you can buy easily or
cheaply, and the ability to assemble it
rapidly as needed is a great advantage.
But - look at it from another angle: how
many amateur projects use surface mount
components? The few which do normally
use only the largest resistors and
capacitors (1206), while in industry, a straw
poll shows that half to three quarters of
pcbs now use smds (surface mount
devices) and that 0805 components are
beginning to give way to 0603 (which are
1.6mm by 0.8mm).
The designations refer to the size in
inches - 0805 is 0.08 in by 0.05 in. I find
0603 difficult but far from impossible to use
for prototypes - but these prototypes are
on a hot air levelled pcb with solder resist.
But I suspect that 0402 may prove a
stumbling block, while 0201, which is

already a reality in Japan, will only ever be
machine assembled.
There are compensations, though. For
instance, PIC programming is now well
within the reach of amateurs. It has
reached a stage when anything that need
not run too fast, and uses more than a few
standard logic devices, can be done
conveniently in a PIC. Board size is
reduced, and revisions do not normally
need cut tracks and wire links, but just a
few code changes. Perhaps PALs
(programmable array logic) and even
MACHs (an array of four PALs with extra
I/O) will soon be accessible to amateurs as

ELECTRONICS

TODAY INTERNATIONAL
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well.

But to return to traditional components:
even these can present problems. I could
only find the magnetic components for this
month's cover project with Farnell
Electronic Services, who have a minimum
order of £25. Even small production runs
face problems because, unless a distributor
carries an item as permanent stock, you
can get hold of two samples from Japan in
three weeks, or multiples of 20,000 on
order, but nothing in between. Even for a
pot -core -half costing 20p in quantity this is
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a snag.
Luckily a supplier was found for the
transformer core, and if you look far
enough there is often a source for a

suitable component, although it is quite
frequently not the one you would, ideally
have preferred.
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Next Month

publication has closed for press.
Subscnpbon rates -UK C25 80 Europe C94.70 Sterling Overseas £36.20 US Dollars
Overseas S.54.00

n t e lovem.er ' a issue of Electronics Today International we continue Tim
Parker's Process Timer and Controller. Terry Balbirnie's sound -effects circuit imitates
the sound of a telephone ringing, and can be put to a number of uses from drama to
discouraging intruders. If you are suffering from a noisy neighbourhood, Robert Penfold
has developed a variable -effect background sound generator to help fade traffic noises
and so on into the background. We have the second and final part of Bart Trepak's
mains signal controller.
We are working on a bench PSU specially designed for valve equipment, and a
PIC-controlled data logger. We have some news about software for electronics students
and designers, and Douglas Clarkeson continues his series on alternative energy source
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Get the best
Universal Diagnos
tool kit0., the mar
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.

SOFIWARE
& HARDWARE
THAT REALLY

We have been using
Microscope and
Postprobe for two
rronths with great
success. It really is as
good as you have said
it your publicity.

Lau o4wistE ('J
Fully 0/S independent
diagnostic software

I have spoken to our
engineers about the
Micro 2000
software/hardware
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.

Use this Power -On -Self -test card to

debug any "dead" PC that won't boot

A must -have
Remote
Diagnostics Tool

A proven way to
increase quality
control

To be truthful we at
Catalyst use
Microscope on every
machine when it
"walks" in or out of the
coor of the office.

lkiiav-Rope

eft IN tiLLIK)L1

CLENJSTM

CA about ow lisieeid and
Tnxibleshooting Series on video

Lets you keep track of
hundreds or even
thousand of computers

cassettes! A wealtn of technical

L.
j help at your fingertips.

1/.1 % Netherlands
Kingdom
Tel +44 (0)1462 483483
Fax +44 (0)1462 481484

Germany

& France
Tel +31 (0)20 638 4433
Fax +31 (0)20 620 3437

Tel +49 (0)69 420 8278
Fax +49 (0)69 420 8270

sen
r

I iv gr
46

111

:

is

i

ULM:
14.1

;

.

.

lb*

I.

414

4
1

The new Maplin MPS catalogue ;s the essential
electronic buyers' guide. Featuring everything from
cables, tools and test equipment to capacitors,
switches and optoelectronic components. And now
combining the entire Maplin and MPS product range
under one cover, with volume price breaks, for the
first time ever. With over 2,000 new products to
choose from you won't want to miss our new
catalogue. Reserve your copy now.

Who said science had to be dull? Not us! The new
combined Maplin MPS catalogue is bursting with
exciting ideas - from a huge range of electronics
kits, cycle computers and navigation systems, to
personal hi-fi, disco gear and home video editors.
All at our best prices and with discounts for larger
orders. Give your spare time a boost - reserve your j
copy of the new Maplin MPS catalogue 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)

Phone01702
554
161
or visit your local Maplin store.
Also availabt horn September at WH Smith and John Menzies.

MAPLIN ELECTRONICS plc,
PO Box 3, Rayleigh, Essex SS6 8LR

IN

MAPLIN - 35 locations throughout the UK
Bamsley (Wombwell), Belfast. Birmingham, Bradford, Brighton. Bristol, Cardiff. Chatham, Coventry.
Dudley, Edinburgh, Glasgow, Leeds, Leicester, Liverpool, London (Edgware), London (Forest Hill),

London (Hammersmith), London (Ilford), Manchester (Cheetham Hill), Manchester (Oxford Road),
Middlesborough. Milton Keynes, Newcastle -Upon -Tyne, Northampton, Nottingham, Portsmouth.
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!

