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ONE POUND PACKS 

All packs are ft each Note the figure on the extreme left of the 

pack ref number and the next figure is the quantity of items in 

the pack, finally a short descnption 

802  5 13A spurs provide a fused outlet to a nrio main 
where devices such as a clock must not be 
switched off 

809  2 6V lA mains transformers uonoht mounfina with 
fixing clamps 

13011  I 61/zin speaker cabinet ideal for extensions, takes 
our speaker Ref BDI37 

8013  12 30 wan reed switches, its surprising what you can 
make with these burglar alarms, secret switches, 
relay, etc , etc 

13022  2 25 watt loudspeaker two unit crossovers 
8030  2 hilted constant current chargers adapt to charge 

almost any mad battery 
13037  2 Humidity switches, as the air becomes damper the 

membrane stretches and operates a microswitch 
BD42  5 13A rocker switch three tags so on/off, or change 

over with centre oft 
8045  1 24hr time switch, ex-Electricity Board. automat, 

catty adjust for lengthening and shortening day 
original cost £40 each 

8049  5 Neon valves, with series resistor, these make good 
night lights 

8056  1 Mini uniselector, one use is for an electric jigsaw 
puzzle, we give circuit diagram for this One pulse 
into motor, moves switch through one pole 

BD67  I Suck or blow operated pressure switch, or it can 
be operated by any low pressure variation such as 
water level in water tanks 

E10 1113A  1 6V 750mA power supply, nicely cased with mains 
input and 6V output leads 

130120  2 Stripper boards. each contains a 400V 2A bridge 
rectifier and 14 other diodes and rectifiers as well 
as dozens of condensers etc 

BD132  2 Plastic boxes approx 3in cube with square hole 
through top so ideal for interrupted beam switch 

80134  10 Motors for model aeroplanes, spin to start so needs 
no switch 

80139  6 Microphone inserts magnetic 400 ohm also act 
as speakers 

B0148  4 Reed relay kits, you get 16 reed switches and 4 coi 
sets with notes on making c o relays and other 
gadgets 

80149  6 Safety cover for 13A sockets - prevent those inqui-
sitive little fingers getting nasty shocks 

BD180  6 Neon indicators in panel mounting holders with 
lens 

80193  6 5 amp 3 pin flush mounting sockets make a low 
cost disco panel 

E10199  1 Mains solenoid, very powerful, has tin pull or could 
push if modified 

BD201  8 Keyboard switches made for computers but have 
many other applications 

8021 I  1 Electric clock, mains operated, put this in a box ana 
you need never be late 

80221  5 12V alarms, make a noise about as loud as a car 
horn Slightly soiled but OK 

80252  1 Panostat, controls output of boiling ring from sim 
mer up boil 

130259  50 Leads with push-on 'Ain tags a must for hook 
ups mains connections etc 

80263  2 Oblong push switches for bell or chimes, these can 
mains up to 5 amps so could be foot switch if fined 
into panress 

80258  1 Mini 1 watt amp for record player Will also change 
speed of record player motor 

BD3C15  1 Tubular dynamic min with optional table rest 

B0653  2 Miniature driver transformers Ref LT44 20k to 1k 
centre tapped 

80548  2 3 5V relays each with 2 pairs changeover contacts 
80667  2 47 uf non-polarised block capacitors pcb mounting 

There are over 1,000 rterns in our Catalogue H you want a complete copy 
please request this when ordering. 

METAL PROJECT BOX Ideal for battery charger. power supply etc 
Sprai,eci g•ei,, size 8 • 4' 0 41/2 Louvred for ventilation Price 13 00 Ref 
3P75 
FLOPPY DISCS 5'4 pack of 10 15 00 Ref 5P168  pack of 10 110 00 
Ref 10P88 

PERSONAL STEREOS Again customer returns but complete and with 
stereo head phones A bargain at only £3 00 each Our ref 3P133 
MICROWAVE CONTROL PANEL Mains operated, with touch switches 
This unit has a 4 digit display with a built in clock and 2 relay outputs — 
one for power and one for pulsed power level Could be used for all sorts 
of timer control applications Only £6 00 Our ref 6P18 

EQUIPMENT WALL MOUNT Multi adjustable metal bracket ideal for 
speakers, lights, etc 2 for £5 00 Our ref 5P152 

NEW MAINS MOTORS 25 watt 3000 rpm made by traffic° Approx 6' 
• 3' • 4" Priced at only 14 00 each Our ref 4P54 

SHADED POLE MOTORS Approx 3' square Available in 246 and 
2401/ AC Both with threaded output shaft and 2 fixing bolts Price is £2 00 
each 24V Ref 2P65, 240V Ref 2P66 

SUB-MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm 
SBDT with chrome dolly fixing nuts 3 for f 1 Order ref 130649 

COPPER CLAD PANEL for making PCB Size approx 12in 
ong • 8' lin wide Double-sided on fibreglass middle which is quite 
(nick (about 1 16inl so this would support quite heavy components and 
odd even form a chassis to hold a mains transformer. etc Price EI 
each Our ref EID683 

POWERFUL IONISER 
Generates approx 10 times more IONS than the Elf and similar 
circuits Will refresh your home, office, workroom etc Makes you 
feel better and work harder - a complete mains operated kit, case 
included Ell Our ref 18P2 

REAL POWER AMPUFIER for your car, it has 150 watts output 
Frequency response 20hz to 20Khz and signal to noise ratio better than 
60dB Has built n short CirCU it protection and adjustable input level to suit 
your existing car stereo, so needs no pre-amp Works into speakers ref 
30P7 described below A real bargain at only 157 00 Order ref 57P1 

REAL POWER CAR SPEAKERS. Stereo pair output 100W each 40hm 
impedance and consisting of  woofer. 2 mid range and 1-
tweeter Ideal to work with the amplifier described above Price 
per pair f 30 00 Order ref 30P7 

STEREO CAR SPEAKERS. Not quite so powerful - 7I)w per channel 
woofer, 7 mid range and r tweeter Again, in a super purpose built 

shelf mounting unit Price per pair £0 00 Order ref 2001 

VIDEO TAPES These are three hour tapes of superior quality, made 
under licence from the famous JVC Company Offered at only £3 each 
Our ref 3P63 Or 5 for £11 Our ref 11P3 Or for the really big user 10 for 
£20 Our ref 20P20 

ELECTRONIC  SPACESHIP. 
Sound  and  impact  controlled, 
responds to claps and shouts and 
reverses when it hits anything Kit 
with really detailed instructions Ideal 
present for budding young electri-
cian A youngster should be able to 

assemble but you 'nay have to help with the soldering of the compo-
nents on the pcb Complete kit C10 Our ref 101,81 

COMPUTER KEYBOARDS Brand new. uncased £ 00 each ref 3P89 

12" HIGH RESOLUTION MONITOR Amber screen 
beautifully cased for free standing, needs only a 12v 1.5 amp 
supply Technical data is on its way but we understand these 
are TTL input Brand new in makers' cartons Price £22 CIO 
Order ref 22P2 

SINCLAIR C5 WHEELS 
Including inner tubes and tyres 13' and 16" diameter spoked poly 
carbonate wheels Finished in black Only £6 00 each 
17 Ref 6P10 16' Ref 6P11 

COMPOSITE VIDEO KITS These convert composite video into separate 
H sync. V sync and video Price floo. Our ref 81'39. 
LINEAR POWER SUPPLY Brand new - 5v 3A • - 12v 1 A Com-
plete with circuit diagram Short circuit protected Our price £12 00 Ref 
12 P21 

rhin FLOPPY DRIVES We still have two models in stock Single 
sided, BO track, by Chinon This is in the manufacturers metal case vnth 
leads and IDC connectors Pnce 140, reference 4001 Also a double 
sided, 80 track, by NEC This is uncased Price 160 00, reference 60P2 
Both are brand new 

10 MEMORY PUSHBUTTON TELEPHONES These are customer 
returns and 'sold as seen' They are complete and may need slight 
attention Price £6 00 Ref ER16 or 2 for 110 03 Ref 10P77 BT approved 

INDUCTIVE PROXIMITY SWITCHES These will detect ferrous or 
nonferrous metals at approx 1(1mm and are 10-36V operation Ideal for 
alarms position sensors, etc RS price is £64 00 each , Ours 112 00 Ref 
12P19 

RETROFLEC11VE MODULATED INFRARED 5M BEAMS IR transmit-
ter and receiver housed in the same case Ideal for beam alarms, counting, 
etc RS price if £15 00 each' Ours £25 00 Ref 25P15. 

ASTEC PSU. Mains operated switch mode. so very compact Outputs 
- 12v 2 5A.  5v 6A, I 5v 5A x12u 5A Size Tinn long x 4' wide x 
Tzxin high Cased ready for use Brand new Normal price £30 - . our price 
only 113 00 Order ref 13P2 

VERY POWERFUL 12 VOLT MOTORS. ',.,rd Horsepower Made to 
drive the Sinclair C5 electric car but adaptable to power a go-kart, a 
mower a rail car, model railway, etc Brand new Price £20 Our ref 20P22 
ALSO AVAILABLE WITH GEARBOX A 41 reduction giving 800tprn 
Our rel 40P8 Price 140 

PHIUPS LASER 
This is helium-neon and has a power rating of 2mW Completely 
safe as long as you do not look directly into the beam when eye 
damage could result Brand new, full spec £35 Our ref 35P1 
Mains operated power supply for this tube gives 8ky striking and 
1 251tv at 5mA running Complete kit with case £15 

PANEL METERS 270 deg movement New, £3 00 each Our ref 3P87 

SURFACE MOUNT KIT Makes a super high gain snooping amplifier on a 
PCB less than an inch square , £7 00 Our ref 7P15 

CB CONVERTERS Converts a car radio into an AM CB receiver 14 CO 
Ourref 

4P48  GEIGER COUNTER KIT Includes PCB, tube, loudspeaker. and all 
components to build a 9v battery operated geiger counter Only £39 
Our ref 39PI 

12V TO 220V INVERTER KIT This kit will convert 12v DC to 220v AC 
It will supply up to 130 watts by using) larger transformer As supplied it 
will handle about 15 watts Price is 1. Our ref 12P17 

SINCUM GEARBOXES These arihhe original gearboxes and give 
about 50% reduction in speed and a toothed pulley output Price for the 
gearbox AND motor is C40 00 Ref 40P8 

SPECTRUM AND COMMODORE SOFTWARE Pack of 5 different tapes 
only E3 00 Ref 3P96 for Spectrum and 3P97 for Commodore 64 

HIGH RESOLUTION MONITOR 9in black and white, used Philips 
tube M24,360W Made up in a lacquered frame and has open sides Made 
for use with OPD computer but suitable for most others Brand new. 120 
Our ref 20P26 

12 VOLT BRUSHLESS FAN. Japanese made The popu ar 
square shape i41-pin .4' yin .13,xinl The electronicaily run fans not 
only consume very little current but also they do not cause interference 
as the brush type motors do Ideal for cooling computers. etc . or fig a 
caravan El each. Our ref 8P26 

MINI MONO AMP on p c 5 size ( x r iapp 
Fined Volume control The amplifier has three 
transistors and we estimate the output 
to be 2W rms More technical data 
will be included with the amp 
Brand new, perfect condition, 
offered at the very low price of 11 15 each. 
or 13 for £12 00 

BULL ELECTRICAL 
El Dept. EE 250 PORTLAND ROAD, HOVE, 

BRIGHTON, SUSSEX BN3 5QT. 
VISA 

MU. ORDER TERMS Cash, PO or cheque with order Monthly account 
orders accepted from schools and public companies Please add £2 50 
postage to orders Minimum order 15 
Phone (0273) 203500 Fax No (02731 23077 

POPULAR ITEMS — MANY NEW THIS MONTH 
MAINS FANS Snail type construction Approx 5 v 4" mounteo on a 
metal plate for easy liming New £5 00 each Our ref 5P166 

MICROWAVE TURNTABLE MOTOR Complete with weight sensing 
electronics that would have varied the cooking time Ideal for window 
displays. etc Only £5 00 Our ref 5P165 

JOYSTICKS for BBC Atari. Dragon Commodore, etc All 15 00 each All 
brand new, state which required 

TELEPHONE 'TYPE KEYPAD. Really first class rear mounting unit White 
lettering on black buttons Has conductive rubber contacts with soft click 
operation Circuit arranged in telephone type array Requires 70mm by 
55rnrn cutout and has a 10 IDC connector Pnce £2 00 Ref 2P251 

SUB-MN PUSH SWITCHES Not much bigger than a plastic transistor 
but double pole PCB mounting 3 for £1 00. Our ref 80688 

AA CELLS Probably the most popular of the rechargeable NICAD types 4 
for 14 00 Our ref 4P44 

20 WATT 4 OHM SPEAKER With built in tweeter Really well made unit 
which has the power and the ouality for hifi 6'n' dia Price 15.00 Our ref 
5P155 or 10 for 140 00 ref 40P7 

MINI RADIO MODULE Only 2in square with ferrite aerial and solid dia 
tuner with own knob It is superhet and operates from a PP3 battery and 
would drive a crystal headphone Price 11 00 Our ref 80716 

BULGIN MAINS PLUG AND SOCKET The old and faithful 3 pin with 
screw terminals The plug is panel mounted and the socket is cable 
mounted 2 pairs for 11 00 or 4 plugs or 4 sockets for Cl 00 Our ref BD715, 
80715P, or 807155 

MICROPHONE Low cost hand held dynamic microphone with ort/off 
switch in handle Lead terminates in 1 3 5mm and 1 2 5mm plug Only 
11 00 Ref B0711 

MOSFETS FOR POWER AMPLIFIERS AND HIGH CURRENT 
DEVICES 140V 100 wan pair made by Hitachi Ref 25299 and its comply. 
'vent 25043 Only 14 00 a oair Our ref 4P51 

TPAE AND TEMPERATURE LCD MODULE A 12 hour clock a Celsius 
and Fahrenheit thermometer a too hot alarm and a too cold alarm Approx 
50x 2Ornm with 12 7mm digits Requires 1AA battery and a few switches 
Comes with full data and diagram Price £9 00 Our ref 9P5 

REMOTE TEMPERATURE PROBE FOR ABOVE. E3 00 Our ref 3P60 

PAPST liii 80 x 80rnm 230', Our et 91,7 Price 19 
PAPST an 120 0120mm 2300 Our ref 6P6 Price 16 

600 WATT AIR OR LIQUID MAINS HEATER Small coil heater made for 
heating air or liquids Will not corrode, lasts for years Coil size 7  7 
mounted on a metal plate for easy fixing 4' dia Price £3 00 Ref 3P78 or 4 
for Ell) 00 Our ref 10P76 

EX-EQUIPMENT POWER SUPPUES Various makes and specs, ideal 
bench supply Only £9 CIO Our ref 8P36 

ACORN DATA RECORDER Made for the Electron or BBC computer but 
suitable for others Includes mains adaptor, leads and book 112 00 Ref 
is   

PTFE COATED SILVER PLATED CABLE 19 strands of 45rnm copper 
will carry up to 30A and is virtually indestructible Available in red or black 
Regular price is over 1120 per reel Our price only £20 00 for 100m reel 
Ref 20P2I or 1 of each for (35 00 Ref 35P2 Makes absolutely superb 
speaker cable , 

NEW FIR SENSORS Infra red movement sensors will switch up to 
1000W mains UK made 12 months manufacturers warranty, 15-20m 
range with a 0.10mm timer, adjustable wall bracket Our ref 25P16 Price 
125 

GEARBOX KITS Ideal for models. etc Contains 18 gears 12 of each size), 
4 x 5Ornm axles and a powerful adjustable speed motor 9-12V operation 
All the gears. etc are 2mm push fit C3 00 for the complete kit Ref 3093 

MINI HIFI SPEAKERS Made for televisions, etc Two sizes available 
70mm • 57rnm 3W8 ohm, 2 for (3 00 Ref 3P99 127mm x 57mm 5W 8 
ohm. 2 for 13 CIO Ref 3P100 

SPECTRUM SOUND BOX Add sound to your Spectrum with this 
device Just plug in uo.-Tlete with speaker volume control and nicely 
boxed A snip at only E4 Oi. Our ref 4P53 

BBC JOYSTICK INTERFACE Converts a BBC joystick port to an Atari 
type port Price 12 00 Our ref 2P261 

TELEPHONE EXTENSION LEAD 5m phone extension lead with plug on 
one end, socket on the other White Pnce £3 00 Our ref 3P70 or 10 leads 
for only E19 00 Ref 19P2 

LCD DISPLAY 4,7- digits supplied with connection data 13 00 Ref 3P77 
or 5 for 110 Ref I0P78 

CROSS OVER NETWORK B Ohm 3 way for tweeter midrange and 
woofer nicely cased with connections marked Only £2 00 Our ref 21'255 
or 10 for 115 00 Ref I5P32 

BASE STATION MICROPHONE Top quality urn-directional electret 
condenser rnic 600r impedence sensitivity 16-18KHz - 68db built in chime 
complete with mic stand bracket 115 00 Ref 15P28 
MICROPHONE STAND Very heavy chromed mic stand, magnetic base 
4' high £3 00 if ordered with above mic Our ref 3P90 

SOLAR POWERED NICAD CHARGER 4 Nicad AA battery charger 
Charges 4 batteries .̂ Et hours Price 1600 Our ref 6P3 

SOLDERING IRON STAND Price E3 00 Our ref 3P66 

INCAR GRAPHIC EQUAUZER/BOOSTER Slimline 7 band with built in 
30 warts per channel amplifier 12V operation, Twin 5 LED power 
indicators. 20-21KHz with front and rear fader plus headphone output , 
Brand new and guaranteed Only £25 00 Ref 25P14 

SHARP PLOTTER PRINTER. New 4 colour printer originally intended 
for Sharp computers but may be adaptable for other machines Complete with 
pens paper etc Price 116 00 Our ref 16P3 

CENTRONICS ADAPTER KIT Converts the above plotteffpnnter to 
Centronics compatible Price £4 00 Our ref 4P57 

CAR IONIZER KIT Improve the air in your car, clears smoke and helps 
prevent fatigue Case rep Price £12 03 Our ref 12P8 

NEW FM BUG KIT New design with PCB embedded coil 9v operation 
Priced at 15 00 Our ref 5P158 

NEW PANEL METERS 50UA movement with three different scales that 
are brought into view with a lever Price only £3 00 Ref 31131 

STROBE UGHTS tit a standard edison screw light fining 240V 40/min 
flash rate available in yellow, blue, green and red Complete %nib socket 
Price 110 each Ref 10p80 Istate colour required) 
ELECTRONIC SPEED CONTROL KIT Suitable for controlling our 
powerful 12v motors Price £17 00 Ref 17P3 Iheatsink required) 

EXTENSION CABLE WITH A DIFFERENCE It is hat on one side making 
it easy to fix and look tidy 4 core, suitable Ica alarms, phones etc Our 
price only 15 00 for 50m reel Ref 5P153 
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ELECTRONIC 
PROJECTS BOOK 1 

£2.45 
plus p&p 

AVAILABLE FROM THE EVERYDAY ELECTRONICS BOOK SERVICE 
This book contains 1 28 pages A4 size packed with projects for you to build. 
Electronic Projects is published by EE in association with Magenta Electronics 
who can supply kits of parts for all the projects. 

The projects are: 
Seashell Sea Synthesiser, EE Treasure Hunter, Mini Strobe, Digital Capacitance Meter, 
Three Channel Sound to Light, BBC 16K Sideways Ram, Simple Short Wave Radio, 
Insulation Tester, Stepping Motor Interface, Eprom Eraser, 200MHz Digital Frequency 
Meter, Infra Red Alarm, EE Equaliser Ioniser, Bat Detector, Acoustic Probe, Mains Tester 
and Fuse Finder, Light Rider - (Lapel Badge, Disco Lights, Chaser Light), Musical Door-
bell, Function Generator, Tilt Alarm, 10W Audio Amplifier, EE Buccaneer Induction Balance 
Metal Detector, BBC Midi Interface, Variable Bench Power Supply, Pet Scarer, Audio 
Signal Generator.  ORDER CODE EP1 

For full ordering details see the Direct Book Service page,) 
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INTERFACING THE RML NIMBUS 
The Nimbus PC is a staadard in the ILEA and other London boroughs, it is also being adopted by 

many local authorities as an upgrade for their now ageing BBC micros. We take a good look at this 
1771c10 and some interface circuits for it 

METAL MATE 
Great care must be taken when drilling holes 
in walls to avoid an unexpected encounter with a 

water pipe or live wire. The Metal Mate is first 
used to check the area of wall before drilling. 
As well as metal water pipes and objects such 
as nails and screws, it will detect mains wiring 
(whether switched on or not). 

A further interesting application is to distin-
guish between sound car bodywork and that 
which has been made to look good by the exten-
sive use of filler 

ALARM BELL TIMEOUT 
Current British standard legislation requires that buglar alarm sounders (bells. sirens etc) should 

be shut off after a maximum of 20 minutes rather than sounding continuously. This was brought 
about by the high incid9nce of false alarms causing great annoyance to those living nearby. All 
alarms presently manufactured have this facility built in but there are many older models in use that 
do not meet the present standard 
This device modifies 311 12 volt alarms to the required level and in addition, a low level buzzer 

continues to operate after the main sounder has been shut oft thus indicating that the alarm has 
been triggered Construction and installation are very straightforward 

VALVE DISTORTION UNIT 
Despite the obvious drawbacks of valve equi-

pment it is often still used because of it's 
distinctive mellow sound Many guitarists use 
valve equipment because of the -unsurpassed 
warmth, depth and soul- —the "fat, creamy. 
brassy, punchy or raunchy - sound 
Some people would deny that any difference 
between valve and transistor sound exists: but 
when overdriven, they have two very different 
sounds. This device  produce that distinctive 
valve sound on overdrive. 
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ULTRASONIC CAR ALARM 

This system is specially designed to 
protect your car and its contents against 
potential thiefs. Low current consump-
tion and high noise immunity are just 
two of its distinguishing features. 

 Technik fur Kenner - Made in Germany 

We deliver from stock - The fastest way to order is a fax ! 

DIGITAL PROFESSIONAL ECHO 1000 

Complete kit including case 
44.367BKL   £  30.40 
In addition the system has a voltage 
sensing device i.e. the alarm is also 
triggered if appliances are switched on 
by an unauthorised person (e.g. the 
interior lighting when the door is ope-
ned). 

PC Radio (Elektor Electronics Febuary 1990) 
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(E1ektor Electronics June 89) 

This low cost echo unit is certain to 
impress music lovers - amateur and 
professional - everywhere. Excellent 
specification and top performance 
make the EU 1000 a winner and despite 
meeting professional requirements the 
unit will not make too big a hole in your 
pocket. 
Working on the delta modulation prin-

ciple on a digital base, delay times up to 
one second are possible at full band-
width and large signal to noise ratio. 

Complete kit 
44.255BKL   £  99.50 

Ready assembled module 
44.255F   £ 134.50 

(- Specification 

Input sensitivity: 
Input 1  2 mV 
Input 2 . 200 mV 

Dealy Time: 
variable from 60 ms to 1 s 

Bandwidth : 
100 Hz to 12 kHz 

Additional features: 
- inputs mixable 
- single and multiple echo 
- adjustable delay level 
- switchable vibrator 
- switch-controlled noise suppression 

This FM radio consists of an insertion card for IBM PC-XTs, ATs and compatibles 
and is available as a kit or a ready-built and aligned unit. The radio has an on-board 
AF power amplifier for driving a loudspeaker or a headphone set, and is powered by 
the computer. A menu-driven program is supplied to control the radio settings. 

Complete kit  Ready assembled module 
44.544BKL   82.75  44.544F   £ 137.30 

VM 1000 Video-Modulator (Dektor Electronics March 90) 

Many inexpensive or older TV sets lack 
a SCART or other compositevideo input, 
and can only be connected to a video 
recorder or other equipment via an RF 
modulator. The modulator operates at 
a UHF TV channel between 30 and 40. 
Use is made of a single-chip RF modu-
lator that couples low cost to excellent 
sound and picture quality. 

Complete kit 
44.546BKL   £  36.90 

Ordering and payment: 

.all price* excluding V.A.T. (trench customers add 18.6%T.V.A.) 

send Euro-cheque, Bank Draft or Visa card number with order. 

Please add  3.( tor p & p (up to 2 kg total weight) 

postage charged at cost at higher weight AleSurtace - 

°we deliver wor1dwide except USA and Canada 

• dealer inquiries welcome 

RFK 700 
RGB-CVBS Converter 
(Elektor Electronics October 89) 

Nearly all computers supply as an out-
put signal for colour monitors ROB si-
gnals. With the help of the RFK 7000 it 
is possible to record this signals with 
a videorecorder or to give them onto a 
colour TV (This is only possible, if the 

FRK 7000 
CVBS-RGB Converter 
With the help of the FRK 7000 e.g. it is 
possible to use a cheap clour monitor 
with ROB input on a video recorder. 
The voltage supply is gained from a 
1 2V/300mA-DC voltage mains adaptor. 

computer delivers a vertical sync. of 
50 Hz and a horizontal sync. of 15.625 
Hz). 
The voltage supply is gained from a 
12V/300mA-DC voltage mains adap-
tor. 
Complete kit 
44.525BKL   £  66.50 

Ready assembled module 
44.525F   £ 119.50 

Complete kit 
44.509BKL   £  66.50 

Ready assembled module 
44.509F   119.50 

I RA, HGB  I 

ELI! FBAS ROB  Konvettet FRK 7000 ) 

ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80 



Technik fur Kenner - Made in Germany   

We deliver from stock - The fastest way to order Is a fax ! 

LPS 8000 / LC 7000 Low Cost Show Laser 

LPS 8000 Laser Power Supply, complete kit 
Version 240 Volts AC 
44.4288KL220   86.90 
Version 220 Volts AC 
44.428BKL240   86.90 

LC 7000 Laser Controller, complete kit 
Version 12 Volts DC 
44.427BKL 

H-N Laser Tube 2 mW 
44.428LR 

60.80 

( Electronics The Maplin Magazine Dec 88 • Feb-Mar 90) 

40, 

An almost infinite number of 
circular patterns can be pro-
jected onto a wall or ceiling 
with this super laser show 
equipment. 
The complete project inclu-
des a laser tube and accom-
panying power supply, hou-
sed in a metal case, and a 
laser controller, LC 7000. The 
laser controller drives the ac-
companying deflection unit, 
fixed onto the laser power 
supply case, which produces 
the numerous configura-
tions. 
Naturally the laser tube, toge-
ther with the power supply, 
can produce beams without 
the laser controller and the 
controller can be used with 
other, similar lasers. 

LPS 8000 Laser Power Supply, ready assembled module 
Version 240 Volts AC 
44.428F240   156.50 
Version 220 Volts AC 
44.428F220   156.50 

LC 7000 Laser Controller, ready assembled module 
Version 12 Volts DC 
44.427F   104.30 

Laser Motor-Mirror Set, complete kit 
60.80  44.506M   22.95 

all 
VIDEO RECORDING 
AMPLIFIER 
(Ekektor Electronics April 89) 

Losses can easily occur when copying 
video tapes resulting in a distinct re-
duction in quality. By using this video 
recording amplifier, with no less than 
four (!) outputs, the modulation range 
is enlarged and the contrast range of 
the copy increases. 
Two level controllers for edge definition 
(contour) and amplification (contrast 
range) allow individual and precise 
adaptation. 

Complete Kit 
(including Box, PCB and all parts 
44.324BKL   £  14.75 

IBM PC Service Card 

This card was developed for assistance 
in the field of service, development and 
test. Tie card is used as a bus-exten-
sion to reach the measurement points 
very easy. It is also possible to change 
cards without having a 'hanging cc m-
puter. 

(Elektor Electronics May 1990) 

Complete kit 
44.517BKL   77.95 

Ready assembled module 
44.517F   £ 137.95 

TA 1000 Telephone Answering Unit 

This aJtomatical telephone answering 
unit uses a 256-kbit voice recorcing 
circuit to store and replay your spoken 
message of uo to 15 seconds. Notewor-
thy features are that it is available as a 
complete kit, providesd a battery beck-
up facility and does not require align-
ment. No provision is made, howeder, 
to record incoming calls. 

(Debtor Electronics January 1990) 

Complete kit 
44.433BKL   45.65 

Ready assembled module 
44,43F   £  87.25 

•)) • Si Start 

Telefon-Anrufbeantworter  TAB 1000 

IC TESTER for IBM-PC-XT/AT 

With the ELV IC tester logic function 
tests can be carried out on near'y all 
CMOS and TTL standard components, 
accommodated in DIL packages up to 
20 ph. The tester is designed as an 
insertion card for IBM-PC-XT/AT and 
compatibles. A small ZIF test socket 
PCB is connected via a flat band cable. 
Over 500 standard components can be 
tested using the accompanying com-
prehensive test software. 

( Electronics The Maplin Magazine Jun-Jul 89 . 

Elektor Electronics December 89) 

Complete Kit including Textool sok-
ket, connectors, sockets, Flat band 
cable, PCB, Software 
44.474BKL   £  60.85 

Ready Assembled Module 
4.474F   £ 113.00 

Software, single 
44.474SW   £  17.85 

ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.: (33) 82.83.72.13 - Fax: (33) 82.83.81.80 



®.1 IL IF TRANSFORMERS FROM 

rffg 
The UK Distributor for 

Standard Toroidal Transformers 
106 types available from stock 
Sizes from 15VA to 625VA 

Dual 120v primaries allowing 110/120v 
or 220/240v operation 

STEEL DISHED 
WASHER 

OUTER 
INSULATION   

SECONDARY 
WINDING 

INSULATION 

PRIMARY 
WINDING 

CONE 

END CAPS 

TYPE  SERIES 
NO. 

15VA  03010 

E9-80  2'0'1112 
03013 
03014 
03015 
03016 
03017 

30VA  13010 

£11.20 ;11; t2 
1 301 3 
13014 
1 301 5 
13016 
13017 

SEC 
VOLTS 

6.6 
9.9 
12.12 
t5.15 
18.18 
22+22 
25.25 
30.30 

6.6 
9.9 
12.12 
15+15 
18+18 
22.22 
25.25 
30+30 

6.6 
9+9 
12.12 
15+15 
18+18 
22.22 
25+25 
30.30 
110 
220 
240 

6+6 
9+9 
12.12 
15+15 
18.18 
22+22 
25.25 
30.30 
110 
220 
240 

6+6 
9.9 
12.12 
15+75 
18+18 
22.22 
25+25 
30+30 
35.35 
110 
220 
240 

RMS 
CURRENT 

1 25 
0 83 
063 
0.50 
042 
0 34 
030 
0 25 

2 50 
1 66 
1.25 
1 00 
0 83 
0.68 
0 60 
0.50 
4 16 
277 
2.08 
1.66 
1.38 
1.13 
1.00 
0.83 
0.45 
0.22 
0 tO 

6.66 
4 44 
3 33 
2.66 
2.22 
1.81 
1.60 
1 33 
0 71 
0.36 
0 33 

100 
6 66 
5 00 
4 00 
3.33 
2.72 
2.40 
2 00 
1.71 
1 09 
0 54 
0 50 

50VA  23010 
£12.75 2233o01, ; 

23013 
23014 
23015 
23016 
23017 
23028 
23029 
23030 

TYPE  SERIES 
NO. 

160VA  53011 

£17.70 M; 23 

80VA  33010 

£14.10 ;33g ;21 
33013 
33014 
33015 
33016 
33017 
33028 
33029 
33030 

120VA  43010 
" 5.00 :r1 01 ; 

43013 
43014 
4301 5 
43016 
4301 7 
43018 
43028 
43029 
43030 

Prices include VAT and carriage 

53014 
53015 
53016 
53017 
53018 
53026 
53028 
53029 
53030 

225VA  63012 

£19.352O171 
63015 
63016 
63017 
63018 
63026 
63025 
63033 
63028 
63029 
63030 

300VA  73013 

£21.10 7Ag;: 
73016 
73017 
73018 
73026 
73025 
73033 
73028 
73029 
73030 

500VA  83016 

E27 -95  = 1187 
83026 
83025 
83033 
83042 
83028 
83029 
83030 

NEOPRENE 
WASHERS 

SEC 
VOL1S 

9.9 
12+12 
15+15 
18+18 
22.22 
25.25 
30.30 
35+35 
40.40 
110 
220 
240 
12.12 
15+15 
18.18 
22+22 
25.25 
30+30 
35+35 
40+40 
45.45 
50.50 
110 
220 
240 

15+15 
18+18 
22+22 
25+25 
30+30 
35+35 
40+40 
45.45 
50+50 
110 
220 
240 

25+25 
30+30 
35+35 
40+40 
45+45 
50.50 
55+55 
110 
220 
240 

30.30 
35.35 
40.40 
45+45 
50+50 
55.55 
110 
220 
240 

CURRENT 

8 89 
6 66 
5.33 
444 
3.63 
3.20 
2 66 
2.28 
2.00 
1.45 
072 
0 66  
9.38 
7.50 
6.25 
5.71 
4.50 
3.75 
3.21 
2.81 
2.50 
2.25 
2 04 
1 02 
0.93  

10.0 
8.33 
6.82 
6 00 
5.00 
4.28 
3.75 
3.33 
3.00 
2 72 
1.36 
1 25  

100 
8 33 
7.14 
6 25 
5.55 
5.00 
4 54 
4 54 
2.27 
2 08 

625VA  93017 

£30.65 99 33018  026 
93025 
93033 
93042 
93028 
93029 
93030 

10 41 
8 92 
781 
6 94 
6 25 
5 68 
5 68 
2 84 
2 60 

Quantity prices available on request 

Write or phone for free Data Pack 

Jaytee Electronic Services 
143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL 

Telephone (0227) 375254 Fax- 0227 365104 

electronize Car Electron/Cs 
MICRO-PRESSURE CA/ MLA/7M 
This new type of alarm is triggered by a unique pressure sensing system  As 
any vehicle door is opened, air is drawn out, causing a minute drop in air 

pressure. A sensor detects this sudden pressure change and sets off the 

alarm. 
A sophisticated arrangement of electronic filters and timers provide features to 

match ultra-sonic systems but at a traction of the cost 

a 1 Micro-Pressure intruder detection. 

a 2 Operates on all doors and tailgate. 

a 3 No door switches needed. 
a 4 Automatically armed 1 minute after leaving vehicle. 

a 5 10 second entry delay with audible warning. 

a 6 Sounds horn intermittently for 1 minute. 

a I Easy fitting - only 3 wires to connect  no holes to drill. 

a 8 Compact design can be hidden below dashboard 

a 9 All solid state Power MOSFET output - no relays 

MICRO-PRESSURE ALARM KIT 
ASSEMBLED READY TO FIT 

VOLT DROP CABALA/7M 
Our latest alarm using the popular voltage drop method of triggering Based on 
the timers of the micro-pressure alarm it offers features 4 to 9 above but relies 

on the existing door switch operation for triggering 

VOLT DROP ALARM KIT  £11.75 
ASSEMBLED READY TO FIT  £17.75 

£12 95 
El 8 95 

TOTAL ENERGY DISCHARGE IGNITION 
Our long established Extended COI system retains the contacts to allow easy 
fitting whilst the electronics removes the adverse effects. The unique spark 
generating system still out performs the latest all electronic systEms 

TOTAL ENERGY DISCHARGE IGNITION  £18.95 
ASSEMBLED READY TO FIT  £4.90 

All Electronize kits include clear, easy to follow instructions, quality components 
and everything needed, right down to solder and heatsink compound 

Order direct  (Please quote Ref. C09 and add 
or send for more details from -  El post and packing per ite m ) 

ELECTRON/ZE DESIGN  tel. 021 308 5877 

2 Hillside Road, Four Oaks, Sutton Coldfield, B74 4DO 

A Er G ELECTRONICS C M 

ELECTRONIC COMPONENTS MAIL ORDER CONWANY. 

1990  co mpo makinns  Lowest prices for 
quality component ,. 

CATAILOGUIR 11S 

AVAIlll.AlBILlE HO W. 

This offer is for a limited period. 

ii 

proiffimmumnrimmil 

r, 

Dont miss out ! ! ! 

Order a catalogue now and we send you a 

0.5" ORANGE DUAL LED DISI'  tl 

Value £ 2.00 absolutely free ! ! ! 

Simply co mplete and return the order form below and we will send your free gift. 

PLEASE SEND  CONE(S) OF THE A 6c G ELECTRONICS 
CATALOGUE AT £l.00  (REFUNDABLE WITH MY FIRST ORDER) 
AND MY FREE GIFT(S) TO : 

NAME   
ADDRESS   

I HAVE ENCLOSED £   

A & G ELECTRONICS LTD. 

Free Post ,100 Park Avenue 
London E 6 2BR.  (No Stamp Required/ 

TEL : 081-552 2386  Fax : 081 - 519 3419. 
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AIR IONISERS 

Tel: (0600 3715  LIMITED 
SALES DEPT, ROOM til, FOUNDERS HOUSE, REDBROOK. MONMOUTH, GWENT 

THE Q-ION 

By means of points raised to a very ligh voltage, ionisers re-structure the air 
you breathe, turning ordinary air molecules into potent negative ions. The 
effects of breathing in these ions can be quite startling. Almost everybody 
reports that it makes them feel good. and there is now strong evidence that it 
can also improve your concentration, make you more healthy and alert, make 
you sleep better, and even raise your la 

THE MISTRAL AIR 
IONISER 
The ult mate air ioniser The Mistral has variable 
ion drive, built-in ion counter and enough power to 
drive five multi-point emitters with ease. Its nine 
main drive stages, five secondary drives and four 
booster stages give an immense 15 billion ions per 
minute output - enough to fill the largest room in 
a matter of seconds. 

The parts set contains everything you need to 
build the Mistral: components. PCB. case, emitte• 
and full instructions. If you're keen tp increase the 
output still further, there's an optional eight-point 
internal emitter set to give extra ionising capability, 
and an almost silent piezo-electric ion fan to drive 
the ions away from the emitter and into the room. 

MISTRAL IONISER PARTS SET £32.66 

INTERNAL EMITTER PARTS SET 

(optional) £3.22 Liii 
ION FAN (optional) £11.27 ri 

< PROPHET PF3 
The Prophet performs its own special miracle on the dashboard of your 
car First reports are most impressive, driving becomes a positive 
pleasure, easier to stay alert on long motorway journeys, a child cured 
of travel sickness. The ion effect is not to be underestimated. Don't forget 
the experiments either: there's the smoke trick, triffids, the living emitter. 
and more. The Prophet can be used anywhere with a supply of 9V to 
12V DC, so don't restrict it to the car alone! 

PROPHET PF3 PARTS SET £21.39 0 

Check out the ion levels around your house. The 0-Ion will measure 
the output of any ioniser, test the a.r to see whe,e the ions are 
concentrating, help you set up fans and position your ioniser for best 
effect, and generally tell you anything you want to know about ion 
levels in the air. The readout is in the form of a bar graph which moves 
up and down as the 0-Ion sniffs the air in different parts of the room. 
Readings up to 1010 ions per second, positive or negative. 

0-ION COMPLETE PARTS SET £21.16 LI 

< KIRLIAN CAMERA 

IONISER 
EXPERIMENTS 

* The Vanishing Smoke 
Trick 

Light up a cigarette and gently putt smoke 
into a glass jar until the air inside is a thick, 
grey smog. Carefully invert the jar over the 
ioniser so that the emitter is inside. Within 
seconds the smoke will vanish! This is one 
of the best demonstrations of an ioniser's 
air cleaning action and with a large jar the 
effect is quite dramatic. 

* Triffids 

Connect a length of wire from the ioniser 
emitter to the soil in the pot of a 
houseplant. One with sharp. pointy leaves 
is best. Hold your hand close to the plant 
and the leaves will reach out to touch you! 
In the dark you may see a faint blue glow 
around the leaf tips - this works better with 
some plants than with others, so try several 
different types. The plants don't object to 
this treatment at all, by the way, and often 
seem to thrive on it. 

* The Electric Handshake 

Wear rubber soled shoes Touch the 
ioniser emitter for a few seconds until your 
body is thoroughly charged up. When your 
hair stands on end, that's just about 
enough. Then give everyone you meet a 
jolly electric handshake. Just think, you 
could lose all your friends in a single 
evening! (A meaner trick still is to charge 
up a glass of water or a pint of beer. Even 
your family won't speak to you after that!) 

Bioplasmic fields, auras, or just plain corona discharge? No matter how you explain them, the effects are strange and 
spectacular. Can you really photograph the missing portion of a torn leaf? Can you really see energy radiating from 
your finger tips? Most researchers would answer 'yes' to both questions. 

Our Kirlian photography set contains everything you need to turn the Mistral into a Kirlian camera, your bedroom 
or spare room into a darkroom, and to expose, develop and print Kirlian photographs (photographs made with high 
voltage electricity instead of light). The set includes exposure bed, safelight bulb, developing and fixing chemicals, 
trays, imaging paper and full instructions A Mistral ioniser parts set is also required. 

KIRLIAN,CAMERA SET £19.78 0 

ORDERING 
Au prices include VAT 

UK orders please add £1 15 postage and packing 

Eire and overseas please deduct VAT and add 
£5 00 carnage and insurance 

ACCESS 
Phone 0600 3715 tor immediate 

attention to your Access order 



GENT 
ELECTRONICS LTD 

All prices include VAT 

Shop open 9-5 Mon-Fri; 

9-2 Saturday 
Official orders welcome 

Add £2 
p&p to 

all orders 

SLIPERHET BROADCAST RECEIVER 

EE MAR '90 
At last, an easy to build SUPERH ET A M radio 
kit . Covers Long and medium Wave bands built 
in loudspeaker with 1 watt output Excellent 
sensitivity and selectivity provided by ceramic IF 
filter. Simple alignment and tuning without 
special equipment Kit available less case, or with 
pre-cut and drilled transparent plastic panels and 
dial for a striking see-through effect 

KIT REF 835 
£16.79 

D.C. MOTOR GEARBOXES 

Ideal for Robots and Buggies. A miniature plastic 
reduction gearbox coupled with a 1.5-4.5 Volt 
mini motor. Variable gearbox reduction ratios 
are obtained by fitting from 1 to 6 gearwheels 
(supplied). Two types available: 
SMALL UNIT TYPE MGS  £3.99 
Speed range 3-2200 rpm. Size 37 x43 x 25mm 

LARGE UNIT TYPE MGL  £4.55 
Speed range 2-1150 rpm. Size 57x43x29mm 

MAIL ORDER AND SHOP 
EE91 135 Hunter Street 

Burton-on-Trent 
E ll Staffs, DE14 2ST 

Tel: 0283 65435 
=  Fax: 0283 46932 

Supplying Electronics 
for Education, 
Robotics, Music, 

Computing and much 
much more! 
Send NOW for our 
illustrated 

CATALOGUE 
Only 0.00! 

STEPPING MOTORS 

A range of top quality stepping motors suitable 
for driving a.wide range of mechanisms under 
computer control using simple interfacing 
techniques. 
1035 PERMANENT MAGNET MOTOR - 48 steps 
per rev  £16.50 
MD200 HYBRID MOTOR  200 steps per rev 

£16.80 
MD35 ' 4 PERMANENT MAGNET MOTOR - 48 
steps per rev  £12.70 
MD38 PERMANENT MAGNET MOTOR - 48 
steps per rev.  £8.95 

EVERYDAY ELECTRONICS KIT PROJECTS 
ALL KITS HERE HAVE BEEN FEATURED IN EE IF YOU DO NOT HAVE THE MAGAZINE WITH THE ORIGINAL 
ARTICLE, YOU WILL NEED TO ORDER THE REPRINT FOR 80p EXTRA REPRINTS ALSO AVAILABLE SEPARATELY 
KITS INCLUDE CASES, PCB's HARD WARE AND ALL COMPONENTS (UNLESS STATED OTHERWISE) CASES ARE 
NOT DRILLED, LABELS ARE NOT SUPPLIED 

Ref  Price 

835  SUPERHET BROADCAST RECEIVER Mar 90 
With drilled panels and dial 
Without above 

834  QUICK CAP TESTER Feb 90 

833  EE 4 CHANNEL LIGHT CHASER Jan 90 

815 

814 

812 

800 

796 

790 

769 

BAT DETECTOR June 89 

ULTRASONIC PET SCARER May 89 

SPECTRUM EPROM PROGRAMMER Dec 88 

SEASHELL SYNTHESISER Nov 88 

EPROM ERASER Oct 88 

VARIABLE 25V-2A BENCH POWER SUPPLY 
Feb 88  £55 41 

763  AUDIO SIGNAL GENERATOR Dec 87  £15 66 
739  ACCENTED BEAT METRONOME Nov 87  £23.43 

740 ACCOUSTIC PROBE Nov 87 (less bolt & probe) £19 58 

744  VIDEO CONTROLLER Oct 87  £32.58 
734  AUTOMATIC PORCH LIGHT Oct 87  £19.20 

728  PERSONAL STEREO AMP Sep 87  £15.99 

730  BURST-FIRE MAINS CONTROLLER Sep 87  £15.17 
724  SUPER SOUND ADAPTOR Aug 87  £42 93 

718  3-BAND 1 6-30MHz RADIO Aug 87  £29 66 

719  BUCCANEER I B METAL DETECTOR  July 87 
Inc cods, and case, less handle and hardware  f 29 58 

722  FERMOSTAT July 87  £13.58 

715  MINI DISCO LIGHTS June 87  £14.08 
707  EQUALIZER (IONISER) May 87  £17 37 

700 ACTIVE I/R BURGLAR ALARM Mar 87  £39.87 

581  VIDEO GUARD Feb 87  £9 39 
584  SPECTRUM SPEECH SYNTH (no case) Feb 87  £23 39 

578  SPECTRUM I/O PORT less case Feb 87 

569  CAR ALARM Dec 86 

563  200MHz DIG FREQUENCY METER Nov 86 
561  LIGHT RIDER LAPEL BADGE Oct 86 

560  LIGHT RIDER DISCO VERSION 

559  LIGHT RIDER 16 LED VERSION 

556  INFRA RED BEAM ALARM Sep 86 

544  TILT ALARM July86 

£16.79 
£13.64 

£10.17 

£31 45 

EE TREASURE HUNTER Aug 89  Full Kit £41 95 

£20 98 
£14 49 

f 29 95 

£27.94 

£27 90 

Ref 

542 

528 

523 

513 

512 

497 

493 

481 

464 

PERSONAL RADIO June 86 

PA AMPLIFIER May 86 

STEREO REVERB Apr 86 

BBC MIDI INTERFACE Mar 86 

MAINS TESTER & FUSE FINDER Mar 86 

MUSICAL DOOR BELL Jan 86 

DIGITAL CAPACITANCE METER Dec 85 

SOLDERING IRON CONTROLLER Oct 85 

STEPPER MOTOR INTERFACE FOR THE BBC 
COMPUTER less case Aug 85 
1D35 STEPPER MOTOR EXTRA 
OPTIONAL POWER SUPPLY PARTS 

461  CONTINUITY TESTER July 85 

455  ELECTRONIC DOORBELL June 85 
453  GRAPHIC EQUALISER June 85 

444  INSULATION TESTER Apr 85 

392  BBC MICRO AUDIO STORAGE SCOPE 
INTERFACE Nov 84 

387  MAINS CABLE DETECTOR Oct 84 

386  DRILL SPEED CONTROLLER Oct 84 

362  VARICAP AM RADIO May 84 

337  BIOLOGICAL AMPLIFIER Jan 84 

263  BUZZ OFF Mar 83 

242  INTERCOM no case July 82 

240  EGG TIMER June 82 

106  IN SITU TRANSISTOR TESTER June 78 

106 WIERD SOUND EFFECTS GEN Mar 78 

101  ELECTRONIC DICE Mar 77 

TEACH-IN 1 PROJECTS 

£10 55  591  REGULATOR UNIT & SAFE POWER SUPPLY 
£13 94  592  UNIVERSAL LOP BRIDGE 

E69 95  593  DIODE/TRANSISTOR TESTER 
£11 40  594  AUDIO SIGNAL TRACER 

£21.93  595  AUDIO SIGNAL GENERATOR 

£15 25  596  R F SIGNAL GENERATOR 

£31 70  597  FET VOLTMETER 
£875  698 DIGITAL PULSE GENERATOR 

Price 

£12 89 

£29 95 

£29 57 

£31 25 

£9 86 

£20 95 

£46 46 

£6 12 

£9 40 
ffi 95 
£5 74 

£6 93 

£8 45 

£29 98 

£21 89 

f 39 95 
£6 18 

£9 70 

£14 70 

£27 00 

E6 35 

£6 36 

£7 68 

£10 53 

£8 75 
( 7 00 

£29 95 

f28 89 

£21 22 

£18 73 
£29 31 

f 27 37 
£24 02 

£18.65 

HA MEG HM 203-6 OSCILLOSCOPE 
Special Summer discount price (this is a 10% 
reduction on the normal retails price). Full two year 
warranty 
20MHz • 2 channels 2mV sensitivity 
Easy to operate and high performance £282.60 

• £42.39 VAT 

EDUCATIONAL BOOKS & 
BOOK PROJECTS 

ADVENTURES WITH ELECTRONICS 
The classic Easy to Follow book suitable for all ages. Ideal 
for beginners. No soldering, uses an S-DEC breadboard. 

Gives clear instructions with lots of pictures. 16 projects - 
including three radios, siren, metronome, organ, intercom, 
timer, etc. Helps you learn about electronic components 
and how circuits work. Component pack includes an S-DEC 
breadboard and all the components for the series. 
ADVENTURES WITH ELECTRONICS  £5.25 
COMPONENT PACK (less book)  £23.49 

FUN WITH ELECTRONICS 
From the USBORNE Pocket Scientist series -An enjoyable 
introduction to electronics. Full of very clear full colour 
pictures accompanied by easy to follow text. Ideal for all 
beginners - children and adults Only basic tools are 
needed. 64 fulrcolour pages cover all aspects - soldering 
- fault finding - components (identification & how they 
work) Also full details of how to build 6 projects - burglar 
alarm, radio, game, etc. Requires soldering - 4 pages 
clearly show you how. 
The components supplied in our pack allows all the projects 
to be built and kept The book is available separately 

FUN WITH ELECTONICS Book  £2.50 
COMPONENT PACK (less book)  £18.45 

30 SOLDERLESS BREADBOARD PROJECTS 
A book of projects by R. A. Penfold covering a wide range of 
interests. All projects are built on a Verobloc breadboard. 
Full layout drawings and component identification 
diagrams enable the projects to be built by beginners. Each 
circuit can be dismantled and rebuilt several times using the 
same components The component pack allows all projects 
in the book to be built one at a time. 
Projects covered include amplifiers, light actuated switches, 
timers, metronome, touch switch, sound activated switch, 
moisture detector, M.W. Radio, Fuzz unit, etc. 

30 SOLDERLESS BREADBOARD 
PROJECTS Book 1 
COMPONENT PACK 

£2.95 
£29.50 

ENJOYING ELECTRONICS 
A more advanced book which introduces some arithmetic 
and calculations to electronic circuits. 48 chapters covering 

elementsof electronics such as current, transistor switches, 
flip-flops, oscillators, charge, pulses, etc. An excellent 
follow-up to Teach-in or any other of our series. Extremely 
well explained by Owen Bishop who has written many 
excellent beginners' articles in numerous electronics 
magazines. 

ENJOYING ELECTRONICS Book  £3.60 
COMPONENT PACK  £5.05 

Note - A simple multimeter is needed to fully follow this 
book The M102 BZ is ideal  £13 

A FIRST ELECTRONICS COURSE 
A copiously illustrated book that explains the principles of 
electronics by relating them to everyday objects. At the end 
of each chapter a set of questions and word puzzles allow 
progress to be checked in an entertaining way. An S-DEC 
breadboard is used for this series -soldering is not required. 

A FIRST ELECTRONIC COURSE BOOK  £3.76 
PACK  £23.47 
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INSULATION 
TESTER 
EE APRIL 85 

A reliable electronic tester which checks 
insulation resistance of wiring appliances etc., at 
500 volts. The unit is battery powered simple and 
safe to operate. Leakage resistance of up to 100 
Megohms can be read easily. One of our own 
designs and extremely popular. 

KIT REF 444 
£21.89 

3 BAND 
SHORT WAVE RADIO 
EE AUG 87 
Covers 1.6-30 MHz in 3 bands using modern 
miniature coils. Audio output is via a built-in 
loudspeaker. Advanced design gives excellent 
stability, sensitivity and selectivity. Simple to 
build. 

AlrItti'v.t...-
RO MS pi la ussinnow  main • w r 

wig If  MINI 
NAV /  %ft 

KIT REF 718 £29.66 

MINI STROBE 
EE MAY '86 
A hand held stroboscope which uses 6 "ultra 
bright" LEDs as the light source. Designed io 
demonstrate the principles of stroaoscope 
examination, the unit is also suitable for 
measuring the speed of moving shafts etc. 
The flash rate control covers 170-20,000 RPM ,n 
twc ranges. 

KIT REF 529 

EE 
EQUALISER 
EE MAY '87 
A mains powered Ioniser with an output of 
negative ions that give a refreshing feeling to the 
surrounding atmosphere. Negligiole current 
corsumption and all-insulated construction 
ensure that the unit is safe and ecancmical in 

G o  use. Easy to build on a simple PCB. 

KIT REF 707 

LIGHT RIDERS 
EE OCT'86 
Three projects under one title—all simulations of 
the Knight Rider lights from the TV series. The 
three are a lapel badge using six LEDs, a larger 
LED unit with 16 LEDs and a mairs version 
capable of driving six main lamps totalling over 
500 watts. 

KIT REF 559 CHASER LIGHT  £16.25 

KIT REF 560 DISCO LIGHTS  £21.93 

KIT REF 561 LAPEL BADGE  ate 
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PET 
SCARER 
EE MAY 89 
Produces high power ultrasound pulses. L.E.D. 
flashes to indicate power output and level. 
Battery powered )9V-12V or via Mains Adaptor). 

KIT REF 812 
Mains Adaptor £1.98 £14.49 

DIGITAL FREQUENCY 
200 MHz METER 
EE NOV 86 
An 8 digit meter reading from AF up to 200 MHz 
in two ranges. Large 0.5" Red LED display. Ideal 
for AF and RF measurements. Amateur and C.B. 
frequencies. 

KIT REF 563 

£69.95 

ACOUSTIC 
PROBE 
EE NOV '87 
A very popular project 
which picks up vibrations by 
means of a contact probe 
and passes them on to a pair 
of headphones or an 
amplifier. Sounds from engines, watches and 
speech travelling through walls can be amplified 
and heard clearly. Useful for mechanics, 
instrument engineers and nosey parkers' 

KIT REF 740 £19.58 

MUSICAL DOORBELL 
EE JAN '86 
This project uses a special I.C. pre-programmed 
with 25 tunes and 3 chimes. A Magenta design, 
the circuit is battery powered and only draws 
current whilst producing sounds. Two rotary 
switches select the tune required. Provision is 
made for three bell pushes, each of which 
sounds a different tune, so that three points of 
entry can be identified. 

KIT REF 497 

EE TREASURE 
HUNTER 
EE AUG '89 
A sensitive pulse induction 
Metal Detector. Picks up 
coins and rings etc., up to  _-
20cms deep. Low "ground-ft:IA--
effect". Can be used with 
search-head underwater. 
Easy to use and build, kit 
includes search-head, handle, case, PCB and all 
parts as shown. 
KIT REF 815 

Headphones 

£20.95 

£41.95 

DIGITAL 
CAPACITANCE 
METER 
EE DEC 85 
Simple and accurate (1%) measurement of 
capacitors from a few pF up to 1,000 F. Clear 
5-digit LED display indicates exact value. Three 
ranges — pF, nF, and µF. Just connect the 
capacitor, press the button and read the value. 

KIT REF 493 £46.46 

MOSFET 
VARIABLE 
BENCH 25V 2.5A 
POWER SUPPLY - 
EE FEB 88 
A superb design giving 0.25V and 0-2.5A. Twin 
panel meters indicate Voltage and Current. 
Voltage is variable from zero to 25V. A Toroidal 
transformer MOSFET power output device, and 
Quad op-amp IC design give excellent 
performance. 

KIT REF 769 
£55.61 

4 CHANNEL 
LIGHT 
CHASER 

EE Jan '90 
A 1000W per channel chaser with zero volt 
switching, hard drive, inductive load capability, 
mic sound sensor and sophisticated 'beat' 
detector Chase steps to music or auto when 
quiet Variable speed and Inc sens LED mimic 
on front panel Switchable for 3 or 4 channels. 
P552 output. Ideal for rope lights, pin spots, disco 
and display lighting 

KIT REF 833 £31.45 

EE OCT '88 
Safe low-cost unit capable of erasing up to four 
EPROM's simultaneously in less than twenty 
minutes. Operates from a 12V supply. Safety 
interlock. Convenient and simple to build and 
use. 

STEPPING MOTOR 
INTERFACE 
EE AUG '85 
This interface enables 4 phase unipolar stepping 
motors to be driven from four output lines of any 
computer user port. The circuit is especially 
suitable for the ID35 motor and our MD200 which 
are commonly used in buggies and robot arms. 
Supplied complete with ribbon cable and 
connector for the BBC user port. 

KIT REF 464 
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TK FOR KITS 
GUARD DOG KIT 

Ft 

One of the best burglar deterrents is a 
guard dog and this kit provides the 
barking without the bite! Can be con-
nected to a doorbell, pressure mat or 
any other intruder detector and pro-
duces random threatening barks 
Includes mains supply and horn 
speaker 
X1(125  £21 95 

DISCO LIGHTING KITS 

DL8000K 8-way sequencer kit with 
opto—isolated sound to 

light input. Only requires a box and 
control knob to complete  09.95 
DL1000K 4—way chaser features 
bi—directional sequence and 
dimming 1kW per channel _123.95 
0111000K Uni—directional version 
of the above Zero switching to 
reduce interference  £3.95 
DUV1(for DL & DLZ1000K) 
Optional op—to input allowing audio 
'beat/light response  95p 
DL3000K 3—channel sound to light 
kit, zero voltage switching. 
automatic level control and built—u, 
mic I kW per channel  £19.55 

POWER STROBE KIT 

Produces an intense  "*N  
light pulse at a 
variable frequency 
of 1 to 15Hz. 
Includes high quality 
PCB, components. 
connectors, 5Ws strobe tube and 
assembly instructions. Supply: 
240V ac. Size: 80x50x45. 
XK124 STROBOSCOPE KIT. £17.25 

ELECTRONIC WEIGHING 
SCALE 

Kit contains a single chip microproc-
essor PCB. displays and all electron-
ics to produce a dightal LED readout 
of weight in Kgs or Sts/Lbs. A PCB 
link selects the scale-bathroom/two 
types of kitchen scales A low cost 
digital ruler could also be made. 
ES1  £.25 

PROGRAMMABLE ELECTRONIC LOCK KIT 
Keys could be a thing of 
the past with this new high 
security lock. Secure 
doors to sheds, garages, 
even your home or pre-
vent the unauthorised use 
of computers, burglar 
alarms or cars. One 
4—digit sequence will op-
erate the lock while incor-
rect entries will sound an 
alarm. The number of in-
correct entries allowed 
before the alarm is triggered is selected by you. Further entries will 
be ignored for a time also set by you. Only the correct sequence will 
open the lock and switch oft the alarm. The sequence may easily be 
changed by entering a special number and code on the supplied 
keyboard. Kit includes; keyboard, alarm buzzer, high quality PCB and 
all electronic components. Supply 5-15V DC. Will drive our Latch 
Mechanism (701 150 0 £18 98) or relay directly. 
XK131  £19.95 

SIMPLE KITS FOR BEGINNERS 
Especially aimed at the beginner Have tun with your project even atter you 
have built it and also learn a little from building it. These kits include high 
quality solder resist printed circuit boards, all electronic components 
(including speaker where used) and full construction instructions with 
circuit description. 

SKI DOOR CHIME plays a tune when 
activated by a pushbutton  £4.50 

SK2 WHISTLE SWITCH switches a 
relay on and off in response to whistle 
command  £4.50 

SK3 SOUND GENERATOR produces 
FOUR different sounds, including 
police/ambulance/fire—engine siren 
and machine gun  £4.50 

XK118 TEN EXCITING PROJECTS FOR 
BEGINNERS this kit contains a solder-
less breadboard, components and a 
booklet with instructions to enable the 
absolute novice to build ten fascinating 
projects including a light operated switch 
intercom, burglar alarm and electronic 
lock. Each project includes a circuit dia-
gram, description of operation and an 
easy to follow layout diagram. A section 
component identification and function is 
included, enabling the beginner to build 
the circuits with confidence  £17.25 

VOICE RECORD/ 
PLAYBACK KIT 
This simple to construct and even sim-
pler to operate kit will record and play-
back short messages or tunes. It has 
many uses - seatbelt or light reminder 
in the car, velcome messages to visi-
tors at home or at wow, warning mes-
sages in factories and public places in 
tact anywhere where a spoken message 
is announced and which needs to be changed from time to time Also suitable for toys - why 
not convert your daugher s £8 doll to an £80 taking doll!' 

Size   

Message time  1-5 secs normal speed. 2-10 secs slow speed 

XK129 

76 e 60 x 15mm 

£25.95 

ELECTRONICS 

SUPER—SENSITIVE 
MICROBUG 

° 
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Only 45x25x15mm, including built-
-in mic. 88-100MHz (standard FM 
radio). Range approx. 300m depend 
ing on terrain. Powered by 9V PP3 
(7mAl Ideal for surveillance. baO,. 
alattItor  XK128  £6.35 

ACCCIP 
REMOTE CONTROL 
DIMMER KIT 

Imagine controlling the brightness of you' 
lights or switching them on or oft horn tx.. 
comfort of your armchair' This kit contains 3' 
the components loin front panel to the las' 
screw to enable you to do lust that and fit Pi, 
shallowest wall bores Mar power 30015, ' 
fluorescents) 
XK132   £19 95 

IR TRANSMITTER KIT 
Designed for use with 
•  ana comes 

rath a pre 
), A PP3 9 

von bane's, , iikaimed 
MK 6  £4 95 

KK136 TOUCH DIMMER KIT  £12 95 

VERSATILE REMOTE 
CONTROL SYSTEM 

These kits can switch up to 16 pieces 
equipment on and off or control 16 functions 
depending on the keyboard selected la the 
MK18 transmitter MK12 receiver has 16 logic 
outputs and operates from 12 to 24\1 d c or 
24011 a c via the transformer supplied The 
MK18 10 %11165  a 9V battery and keyboard 
Great for controlling lights TVs garage doors 
etc 

MK12 IR Receiver  £19.65 
MK18 Transmitter  £8.95 
MK 9 4-way Keyboard  £2.75 
MK10 16-way Keyboard  £.96 
601 133 Box for transmitter  £2 95 

PROPORTIONAL TEMPERATURE 
CONTROLLER KIT 

Uses 'burst fire' 
technique to 
maintain 

temperature to 
within 0.5C. 

Ideal for 
photography, 

incubators, wine 
making, etc. 

Maximum load 3kW (240V AC). 
Temperature range up to 90*C. 

Size. 7x4x2.5cms. N 4  £8.95 

TK ELECTRONICS 

13 Boston Road 
London W7 3SJ 
Tel: 081-567 8910 
Fax: 081 -566 1916 

ORDERING INFORMATION All prces INCLUDE 
VAT. Free P & P on orders over EGO (UK only), 
otherwise add £1.15. Overseas Customers divide 
total order by 1.15 then add P & P: Europe £3.50, 
elsewhere £10.00. Send chequeiPONisa/Access 
No with order. Giro No. 529314002 Local Author-
ity and educational institutions orcers welcome. 
Shop Open: Tuesday—Thursday 1 ) am — 5 pm. 
Saturday 10 am — 4 pm. 

ORDERS: 081-5678910 24 HOURS 
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INCORPORATING ELECTRONICS MONTHLY 

The Magazine for Electronic & Computer Projects 
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Editorial Offices: 
EVERYDAY ELECTRONICS EDITORIAL, 
6 CHURCH STREET, WIMBORNE, 
DORSET BH21 1JH 
Phone: Wimborne (0202) 881749 

Fax (0202) 841692. DX: Wimborne 45314. 
See notes on Readers' Enquiries below - we regret 
that lengthy technical enquiries cannot be answered over 
the telephone. 

Advertisement Offices: 
EVERYDAY ELECTRONICS ADVERTISEMENTS, 
HOLLAND WOOD HOUSE, CHURCH LANE, 
GREAT HOLLAND, ESSEX C013 OJS. 
Phone (0255) 850596 

BORING 
One of the best things about editing EE is that there is always something 
happening. I sometimes say that we would be better off without our readers, 
when the 'phone rings ten times in quick succession with people asking if we 
have ever published "a thing for detecting when your wallet is empty?" or 
"do we know who makes the chip for the voice synthesiser in an electronic 
toothbrush?", etc. However, we do know that without you life would be very 
boring and that we would not have a magazine! 

AVERAGE 
Today is an average Monday in June and so far I've met two reps, one selling 
some excellent books from McGraw Hill (and very nice she was too) and one 
selling postal services. The new books will be appearing in our book pages soon 
and, with the way the Post Office treat us, we will probably be using the mailing 
company next month. I've had a 'phone call from one of our regular authors 
asking if I can buy an interesting antique his wife saw on a recent visit to 
Wimborne. 
A Fax came in from a reader in San Francisco asking for information on a 
Robot Roundup item. The post contained two interesting project suggestions 
plus a constructional article from another regular contributor, along with the 
normal crop of new and renewed subscriptions, some technical queries and a 
couple of Market Place items (one of which will not get into print because 
someone did not read the rules!). 

EXCITING 
Finally, I received a letter from the author of our MARC series (Mains Ap-
pliance Remote Control by Chris Walker). I had put Chris in touch with a 
company who produce various commercial remote control systems and who 
are interested in a tie-up with us to add a telephone remote control unit to the 
MARC system. Chris informs me that this is now a very strong possibility as an 
add-on for MARC. The problem of BT approval has been overcome by the 
company involved and we should soon be able to bring you this exciting exten-
sion to our project. 
The MARC system has proved to be an outstanding success with readers and 
the facility of being able to easily control any appliance from virtually any-
where via a 'phone link wili no doubt make it even more interesting. 
I wonder what this afternoon will bring! 

SUBSCRIPTIONS 
Annual subscriptions for delivery direct to 
any address in the UK: £16.00 Overseas: 
£19.50 (£37 airmail). Cheques or bank drafts 
(in  sterling only) payable to Everyday 
Electronics and sent to EE Subscriptions 
Dept., 6 Church Street, Wimborne, Dorset 
BH21 1JH. Subscriptions can only start 

CHOOSING AND USING 
TEST EQUIPMENT-
THE OSCILLOSCOPE 

with the next available issue. For back 
numbers see below 

BACK ISSUES 
Certain  back  issues  of  EVERYDAY 
ELECTRONICS are available price £1.50 
(£2.00 overseas surface mail) -  sterling 
only please - inclusive of postage and 
packing per copy. Enquiries with remittance, 
made payable to Everyday Electronics, should 
be sent to Post Sales Department, Everyday 
Electronics, 6 Church Street, Wimborne, 
Dorset  BH21  1JH.  In  the  event  of 
non-availability  one  article  can  be 
photostatted for the same price. Normally sent 
within seven days but please allow 28 days for 
delivery We have sold out of Sept., Oct. 
and Dec. 85, April, May, Oct. & Dec. 86, 
Jan., April, May & Nov. 87, Jan., March, 
April, June & Oct. 88. 

BINDERS 
Binders to hold one volume (12 issues) are 
available from the above address for £4.95 
(£6.95 to European countries and £.00 to 
other countries, surface mail) inclusive of post 
and packing. Normally sent within seven days 
but please allow 28 days for delivery. Pay-
ment in £ sterling only please. 

Editor: MIKE KEN WARD 

Secretary: PAMELA BRO WN 

Deputy Editor: DAVID BARRINGTON 

Business Manager: DAVID J. LEAVER 

Editorial: WIMBORNE (0202) 881749 

Advertisement Manager: 
PETER J. MEW, Frinton (0255) 850596 

Classified Advertisements: 
Wimborne (0202) 881749 

READERS' ENQUIRIES 
We are unable to offer any advice on 
the use, purchase, repair or modification 
of commercial equipment or the incor-
poration or modification of designs pub-
lished in the magazine. We regret that we 
cannot provide data or answer queries 
on articles or projects that are more than 
five years old. Letters requiring a per-
sonal reply must be accompanied by a 
stamped seff ddressed envelope or a 
self addressed envelope and interna-
tional reply coupons. 
All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot guarantee it 
and we cannot accept legal responsibility 
for it. 

CO MPONENT SUPPLIES 
We do not supply electronic com-
ponents or kits for building the projects 
featured, these can be supplied by adver-
tisers. 
We advise readers to check that all parts 
are still available before commencing any 
project in a back-dated issue. 
We regret that we cannot provide data 
or answer queries on projects that are 
more than five years old. 

ADVERTISE MENTS 
Although  the  proprietors  and  staff 
of  EVERYDAY  ELECTRONICS  take 
reasonable  precautions  to  protect  the 
interests of readers by ensuring as far as 
practicable that advertisements are bona 
fide, the magazine and its Publishers cannot 
give  any  undertakings  in respect  of 
statements or claims made by advertisers, 
whether these advertisements are printed as 
part of the magazine, or are in the form of 
inserts. 
The Publishers regret that under no 
circumstances will the magazine accept 
liability for non-receipt of goods ordered, or 
for late delivery, or for faults in manufac-
ture. Legal remedies are available in respect 
of some of these circumstances, and readers 
who have complaints should address them 
to the advertiser or should consult a local 
trading standards office, or a Citizen's 
Advice Bureau, or a solicitor. 

TRANS MITTER/BUGS/TELEPHONE 
EQUIPMENT 
We would like to advise readers that cer-
tain items of radio transmitting and tele-
phone equipment which may be advertised 
in our pages cannot be legally used in the 
U.K. Readers should check the law before 
using any transmitting or telephone equip-
ment as a fine, confiscation of equipment 
and/or imprisonment can result from illegal 
use. The laws vary from country to country; 
overseas readers should check local laws. 
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Constructional Project 

GAS RESERVE 
INDICATOR 
T R. de VAUX-BALBIRNIE 
M ake sure your ca mping gas 
supply does not let you do wn 

THE GAS supply in a caravan is vital to 
maintain the refrigerator and cook-
ing facilities. Failure is always in-

convenient and can be disastrous where 
no back-up supply is available. Motor 
caravanners — due to shortage of space — 
often carry only one small (61b) butane 
cylinder. This device will therefore be of 
particular interest to them. 
The Gas Reserve Indicator displays the 
cylinder contents on a five-point scale — 
thermometer fashion — using a row of 
I.e.d's. Four green and one red one are 
provided. When the last green one (LOW) 
goes off, the red one illuminates to signal 
the near-empty state. 
The main unit housing circuit panel, 
I.e.d's, battery, push-button switch and 
terminal block for the sensor connections, 
may be placed in any convenient position — 
in a locker, for example. A coin-adjusted 
control (ADJUST TARE) is used each time 

a fresh container is fitted to take account 
of the differing weights of empty cylinders. 
The circuit operates only when the "push-
to-test" switch is used so the battery will 
have a very long life. 
No doubt, readers will find other uses for 
this circuit where changes of weight need to 
be signalled at a distance. The sensor may 
be sited any reasonable distance from the 
main unit and connected to it using light 
duo. 1-cilre wire 

W EIG1-111VG 
PLATFOR M 
The only satisfactory way of monitoring 
gas cylinder contents is by weight. In this 
system, the cylinder is placed on a hinged 
wooden platform where springs compress 
by an amount proportional to the to-
tal weight of gas and container. This 
movement rotates the sliding contact of a 

potentiometer to provide an electrical sig-
nal. This lights the display in the correct 
sequence. 
Construction of the wooden platform and 
potentiometer linkage is straightforward. 
However, readers who are uncertain of 
their ability to make this part should refer 
to Fig. 4 before proceeding. The dimen-
sions apply to blue 907 "Camping Gaz" 
cylinders and may need to be altered when 
other types of containers are used. 

CIRC UIT 
O ESCRIPTIOIV 
The complete circuit for the Gas Reserve 
Indicator is shown in Fig. I. Potentiometer 
VRI (Adjust Tare), in conjunction with 
fixed resistor RI, form a potential divider 
connected across the supply derived from 
battery, B I. VR1 forms the adjustment for 
differing weights of empty cylinders. Thus, 
the voltage appearing at its sliding contact 
can be varied by a small amount according 
to the degree of rotation. Resistor RI has a 
relatively high value compared with VR1 
and this has the effect of narrowing the 
range of adjustment. 

Fig. 1. Complete circuit diagram for the Gas Reserve Indicator The sensor potentiometer VR2 is mounted on the side of the 
weighing platform and connected to the display unit via a screw terminal block. 
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VR2 is the potentiometer whose spindle 
rotates as weight is placed on the sensor 
platform. The full range of operation is not 
obtained but the circuit responds correctly 
with only a small degree of rotation. 
As VR2 turns under decreasing load, its 
resistance decreases. Thus, a falling voltage 
is developed between Point A and supply 
negative. The voltage at Point A is con-
nected to all four non-inverting inputs of 
quadruple operational amplifier ICI, 
The op-amps are used in comparator 
mode each one (IC I a to !Cid) being 
responsible for one particular weight, IC I a 
for the highest one and so on. Each 
inverting input receives an individual ad-
justable voltage using presets VR3 to VR6. 
With a full gas cylinder on the platform 
and VR3 to VR6 correctly adjusted, the 
voltage applied to the non-inverting inputs 
exceeds that at all inverting ones. All op-
amps will then be on and the green I.e.d's, 
DI. D2 and D3 connected to their outputs 
(pins 7, 1 and 14 respectively) operate. In 
the case of op-amp (IC Id) the output, pin 
8, operates transistor TR I and hence green 
led. D4, in its collector circuit. 
As the gas is used up, VR2 applies ever 
decreasing voltage to the op-amp non-
inverting inputs. The non-inverting input 
voltage will now fall below each inverting 

one in turn so the op-amps, hence Dl-D4, 
switch off in sequence. 
When op-amp (1C1d) switches off, TR1 
and D4 also switch off. The collector of 
TR I now goes high and operates transistor 
TR2 hence D5, the red "EMPTY" I.e.d. 
Since the op-amps respond to the relative 
voltage levels applied to their inputs, the 
circuit is practically immune from changes 
in supply voltage such as will occur when 
the battery ages. 

C O NSTR UCTIO N 
Construction of the Gas Reserve In-
dicator is based on a main circuit panel 
made from Olin matrix stripboard, size 13 
strips x 28 holes. The component layout 
and details of the breaks required in the 
underside copper tracks is shown in Fig. 2. 
Begin by cutting the board to size and 
making the track breaks and inter-strip 
links as indicated. Follow with the soldered 
on-board components and complete as-
sembly by soldering 10cm pieces of light-
duty stranded wire to the points indicated. 
Note that resistor RI is not mounted on 
the circuit panel but is externally con-
nected. Do not insert ICI into its socket 
until the end of construction. 
Drill holes in the box for the I.e.d's (these 
were made a tight push fit and secured with 

Fig 2 Stripboard component layout and details of breaks required in the 
underside copper tracks. The completed circuit board is shown in the 
photograph above. 
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COMPONENTS 
Resistors 
RI, R7  10k (2 off) 
R2, R3, R4, 
R6, R8  330 (5 off) 
R5  4k7 
All 0.25W 5% carbon 

See 
SPACY 
TALK 
Pays 

Potentiometers 
VR1  4k7 rotary, lin. 
VR2  470k rotary, lin. 
VR3 — VR6 220k sub-min. skeleton 

preset, horiz. (4 off) 

Capacitor 
Cl  100n polyester 

Semiconductors 
D1 — D4  5mm green I.e.d's (4 off) 
D5  5mm red led. 
TR1, TR2  ZTX300 npnsilicon 

(2 off) 
ICI  LM324N quad op.amp 

Miscellaneous 
Si  Miniature push-to-make 

switch 
B1  PP3 battery and battery 

connector 
Stripboard, 0.1 in. matrix size 13 strips 

X  28 holes; 14-pin i.c. socket; plastic 
case (MB2 box), size 100mm X 76mm 
X  41mm external; 3A 3-way terminal 
block; dial cord drum, approx. 55mm 
dia; connecting wire; solder etc. 

Sensor Materials 
5mm plywood (see Fig. 4); sheet 
aluminium; compression springs (see 
text); hinges; woodscrews etc. 

Approx cost 
guidance only £12 

(excl. Springs) 

The completed unit showing the lad. 
display and the coin-operated com-
pensating control 
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a little glue in the prototype unit), poten-
tiometer VR1, switch SI and the terminal 
block TBI mounting. Drill a small hole 
near TBI position for the wires to pass 
through. Cut VRI spindle to a length of 
5mm and gently saw a cross cut in the end 
so that a coin can be used to adjust it (see 
photograph on the previous page). 
Referring to Fig. 3, mount remaining 
components and complete all interwiring. 
Note that the common cathode (k) connec-
tion of diodes DI, D2 and D3 forms an 
anchorage point for several other wires — 
make these connections carefully to avoid 
failure in service. Also note the manner in 
which resistor RI is connected. 

S E NSOR U NIT 
Details of the sensor "platform" con-
struction is given in Fig. 4. The sensor 
comprises two sections — a spring-loaded 
platform on which the gas cylinder is 
placed and the potentiometer (VR2) as-
sembly. The platform consists of two pieces 
of 5mm thick plywood cut to the dimen-
sions shown. These dimensions apply to a 
6Ib Camping Gaz cylinder and should be 
altered to suit the application. 
The pieces of plywood are hinged to-
gether along one of the shorter edges. 
Springs are then placed between the two 
pieces of wood. In the prototype unit, three 
suspension springs removed from an old 
record player deck proved suitable. How-
ever, any of a wide variety of small com-
pression springs could be used. 
The number and position of the springs 
will be determined by their strength and the 
weight of the gas cylinder. The springs 
should be arranged so that they are almost 
fully compressed when a full gas cylinder 
(or equivalent weight) is placed on the 
platform and almost fully relaxed with the 

- 

The spring-loaded platform showing 
the suggested method of mounting 
VR2 

weight of an empty cylinder. To locate the 
springs in the lower part of the platform, 
shallow holes may be drilled of a slightly 
stnaller diameter than that of the springs. 
The potentiometer assembly consists of 
VR2 mounted on an aluminium bracket 
together with a dial cord drum and linkage 
to the upper section of the wooden plat-
form (see photograph). The bracket is 
made from 18s.w.g. sheet aluminium cut 
and bent as indicated. Drill holes for VR2 
mounting and for attaching the bracket to 
the lower section of the wooden platform. 

•  

CIRCUIT PANEL 

DIRECTION OF COPPER 
STRIPS 

VR2 
ION SENSOR 
Pl ATFORM 

C,1m MON 

-1]  
0 

02 

0   

03 

SI 

•. 

04 

5 

T131 

onencv 

(TETalTil 

Fig. 3. Interwiring from the circuit board to all off-board components. The terminal 
block TB1 is mounted on the outside of the case. 

Cut VR2 spindle to a length of 20mm 
and mount this component on the pre-
pared bracket. Drill a 2mm hole in the dial 
cord drum in the position shown in the 
photograph and attach the drum to VR2 
spindle. 

Mark the position of the 2mm hole on 
the edge of the upper piece of plywood, 
remove the potentiometer assembly tem-
porarily and insert a thin woodscrew in the 
position marked. Cut off the head of the 
screw, file it smooth and re-attach VR2 

Fig 4. Construction details for the plywood sensor platform and the small 
aluminium potentiometer mounting bracket. 

WOOD SCREW WITH HE AD 
SAWN OFF 

40mM 

50mrn 

12 mm 

mm 

ALUMINIUM , 
BRACKET 

/  .J4 0 

200mm 

UPPER PLY WOOD 
SECTION 

230mm 

BUTT HINGES 
SURFACE MOUNTED 

VR2 

w oos I 

LOWER PLY WOOD 
SECTION 

230mm 

DAL CORD DRUM 

E 

•-•.„ rol FA, L kpRVI NHGOSL 

230mm 
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The completed Gas Reserve Indicator showing layout of components inside 
case and on the case lid 

the 

bracket with the screw protruding through 
the hole in the drum drilled for the pur-
pose. 
Adjustments will now need to be made 
to ensure the smoothest action. Check that 
the potentiometer turns freely when weight 
is applied and removed from the platform. 
Adjust VR2 if necessary so that it rotates 
around its mid-track position. 
The hole in the dial cord drum must be 
slightly larger than the diameter of the 
woodscrew to allow for smooth operation 
— the two parts do not "track" accurately. 
There will inevitably be a small amount of 
backlash but this is of no consequence. 

Adjustments should be made so that 
between "full" and "empty" states VR2 
spindle rotates by approximately 30 de-
grees (about 15mm measured at the rim of 
the drum). Make suitable stops so that the 
cylinder always takes up the same position 
on the platform and cannot move about in 
operation — this would cause inconsistent 
readings. 
Using 3-core light-duty stranded wire, 
connect TB1/1, TB1/2 and TB1/3 to VR2 
on the sensor unit. Note that if the two 
outer connections are made to VR2 in the 
wrong sense, the I.e.d's will operate in 
rev _.-se sequence. 

The platform support springs recessed into the baseboard 

Close-up of the dial cord drum linkage to the upper platform. 

Insert ICI into its holder. Connect the 
battery and secure it to the bottom of the 
box using an adhesive fixing pad. Do not 
attach the circuit panel yet or the preset 
potentiometer may be difficult to adjust. 

TESTI N G 
Initial setting-up may be carried out con-
veniently using an empty gas cylinder with 
sand or water-filled bags on top to repre-
sent the weight of the contents. Place the 
equivalent of a full gas cylinder on the 
platform and adjust VR I to approximately 
mid-track position. Press switch SI and 
adjust preset VR3 sliding contact so that 
led. DI is just on. 
With the equivalent weight of about 3 4 
total gas contents, adjust preset VR4 so 
that led. D2 is just on. With about ' 2 
contents similarly adjust VR5 and with 
about ' 4 contents adjust VR6 in the same 
way. With any less weight, all green I.e.d's 
should be off but the red led. D5 
(EMPTY) should now be on. 
If all is well, the circuit panel may be at-
tached in its case, using a little adhesive in 
the position shown in the photograph. The 
device may then be put into permanent use. 
When a fresh gas cylinder is installed, 
VR I should be adjusted with a coin so that 
I.e.d. DI is comfortably on. This will allow 
for some loss of gas before this I.e.d. goes 
off. 
Adjustments may be made over a trial 
period to give indications at the chosen gas 
levels. Final adjustments will, of course, 
take account of the weight of the gas tap 
and regulator as well as any unsupported 
connecting tube. 
It is NOT intended that the gas cylinder 
should remain on the sensor platform while 
the vehicle is moving. It should only be in 
the working position when stationary and 
on-site.  0 
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Constructional Project 

SIMPLE 
METRONOME 
AND FLIND 

O SCILLATOR 
CIRCUIT 

A simple easy to build metronome 
with just a flashing output or with a 
"flash" and a "tick"! 

A
s happens so often, this project was 
started following an apparently in-
nocuous request from a friend. The 

circuit diagram of a simple relaxation oscil-
lator was produced, showing three small 
wire-ended neons in a sort of triangular 
configuration. With a ninety-volt h.t. bat-
tery supply, these were supposed to flash in 
rotation. Would it be possible, asked the 
friend, for one of these to be built? 
After explaining gently that the h.t. bat-
tery would by now be either horribly ex-
pensive or unobtainable, and that in these 
technically advanced times there are better 
ways to flash lamps, it was not long before 
the author found himself landed with the 
design and construction of a suitable new 
circuit. 

SI MPLE TA SK 
At first the task appeared simple, 
especially as only the light was required 
(the usual ticking was offered, but firmly 
rejected). An astable circuit with a CMOS 
4011B and transistor output was lashed 
together on a scrap of stripboard and 
boxed up with an I.e.d. and PP3 battery. 
This was handed over with the suggestion 
that the user, a retired gentleman with, 
presumably, time to spare, might like to 
amuse himself with the task of calibration. 
Like the proverbial bad penny, the device 
soon returned. It was, it seemed, too 
difficult to calibrate, partly because of an 
over-wide range of possible speeds, but 
also because the control was seriously 
non-linear and the cramped end of the 
range was in the area of most interest to 
him. Could some simple improvement be 
made to it? 

IMPRO VE MENT? 
Improvement was indeed possible, but 
simple it was not! The "modification" 
involved complete circuit redesign. An ar-
rangement combining linear control with 
excellent stability and presettable top and 
bottom limits was required. Since a more 
complex metronome was under develop-
ment at the time there was ample reason to 
design such a circuit, so work began. 
The final version was a considerable 
advance over the original, combining all 
the above advantages in a circuit that was 
still reasonably cheap and uncomplicated. 
Since by this time the stripboard had been 
abandoned in favour of a printed circuit, 
the design had also taken on the appear-
ance of a useful project for other en-
thusiasts, including those of limited ex-
perience. 
Of course, many users of metronomes will 
prefer them to tick as well as flash, but 
this feature is easily added. A couple of 
ideas for this will be given later, both of 
which have been tested successfully on the 
prototype. 

Much thought went into the production 
of an oscillator with a linear frequency 
control. A simplified diagram of the cir-
cuit eventually arrived at appears in Fig. 
I. In this it will be seen that the first 
amplifier, Al, is connected as an inverting 
integrator, whilst the second, A2, is a 
"Schmitt trigger", with positive feedback 
providing hysteresis. 
If it is assumed that the output of A2 is 
negative, the output of A I will be ramping 
towards positive at a rate set by the posi-
tion of the pot VR. When the output of 
Al is high enough, the output of A2 will 
switch to positive and the output of Al 
will commence ramping downwards until it 
is low enough for A2 to switch negative 
again. This action will, of course, repeat 
indefinitely. 
If the output voltage of A2 switches all 
the way to both supply rail potentials, 
some simple mathematics will show that 
the frequency is independent of the supply 
voltage, useful where a battery is to provide 
the power. Also, if the value of 'R' is high 
compared to VR then the frequency is 
almost linearly related to the position of 
this pot; if the pot is linear then the scale of 
calibration will be too. Al must have a 
high input impedance of course, if it is not 
to have an adverse effect on the operation. 

F ULL CIRCUIT 
In the full circuit diagram of the 
Simple  Metronome, Fig. 2, Al is ICI, a 
3130 op-amp. The MOSFET input devices 
of this provide the high input impedance 
required. The "Schmitt trigger" is made up 
from two of the four "NAND" gates 

Fig. 1. Simplified oscillator diagram. 
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Fig. 2. Simple Metronome circuit diagram. 

IC2a  IC2b 
4018E  .Ofl1BE 

in IC2, a CMOS 401IB chip, together with 
resistors R4 and R7. CMOS outputs can of 
course swing all the way to either supply 
rail. These components form the main os-
cillator for the circuit. 
The adjustment range is given by VR3, 
and the top and bottom frequency limits 
can be adjusted with internal presets VR2 
and VR 1 respectively. As the circuit is in-
tended to flash a light, a brief pulse to an 
I.e.d, is needed so the other two gates in 
IC2 are used to generate this. 
The output from IC2b is fed to IC2c 
through the differentiator C3-R8, produc-
ing a pulse of about 100mS at each positive 
transition. This is buffered (and inverted) 
by IC2d and used to drii,e TR I, which 
flashes the I.e.d. DI. DI should be a high-
brightness type for the most easily visible 
flash from the current provided. C4 is the 
battery decoupling capacitor. 

C OIVSTR UCT10IV 
The circuit is constructed on a compact 
p.c.b., the component layout of which is 
shown in Fig. 3. There should be no 
problems in building this simple layout, 
though it is suggested that the resis-
tors are fitted first to make things 
easy. Sockets are advised for the i.c.s. 
as this reduces the amount of handl-

ing required for the CMOS components 
and greatly eases trouble-shooting should 
this later prove necessary. 
To test, just connect up the I.e.d., control 
and battery as shown (Fig. 4) and try it 
out. The I.e.d. is connected with a few cen-
timetres of flexible wire to allow position-
ing in the case. Check that the control 
and presets all vary the flash rate as they 
should. VR2 will have some effect at any 
setting of the control, but VR I is intended 
for low end adjustment and VR3 will have 
to be turned some way towards this end to 
see its effect 

TESTI NG 
If for some reason the project does not 
work, then the best procedure is to work 
through the circuit with a meter, checking 
the various points in turn. The operation is 
fairly logical; if it isn't running then most 
of the outputs will usually be locked up 
towards one of the supply rails and some 
careful thought will usually reveal at least 
the area of the trouble, if not the fault itself. 
If all seems well, the project can be as-
sembled into the case. An ABS box 120 x 
65 x 40mm is specified as the p.c.b. is 
designed to fit into the internal moulded 
slots in this. A small slide switch gives 
on-off battery control, and the battery fits 

COMPONENTS 
Resistors 
R1, R2, 
R4, R9  10k (4 off) 
R3  270k 
R5, R6  2k2 (2 off) 
R7  47k 
R8  1M 
R10  330 
All 06W metal oxide, 1% 

See 
smap 
TALK 
Page 

Potentiometers 
VR1  4k7 vertical sub-min preset 
VR2  220k vertical sub-min preset 
VR3  10k in, rotary carbon 

Capacitors 
Cl  in miniature ceramic plate 
C2  1p polyester layer 
C3  100n polyester layer 
C4  100p axial elect. 1 OV 

Semiconductors 
DI  (3mm) red Led. high-

brightness 
TR1  BC184L npn silicon transistor 
IC1  3130 CMOS op-amp. 
IC2  4011 CMOS quad "NAND" 

gate 

Miscellaneous 
Printed circuit board, available from 
the EE PCB Service, order code 8E698; 
case, ABS box 2004, 120 x 65 x 40mm; 
knob; PP3 battery connector, wire, etc 

Approx cost 
guidance only CIO 
into a compartment made with a piece of 
sheet plastic or metal placed across the 
box, with some foam plastic to prevent it 
from rattling. The general layout of the 
unit can be seen from the photograph. A 
large knob is suggested for VR3 to allow 
clear calibration. 

S ETTI NG U M 
Setting up should begin with adjustment 
of the two presets. The normal range of 
a metronome is from 40 to 200 beats 

I tines% 

Fig. 3. PCB. layout and wiring. 

BIM 

+ BATT 
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CONTROL VR3 
VIEWED FROM TOP 
SHAFT I SIDE 

(EV26540 

Fig. 4. Connections to the p.c.b. and controls. 

per minute, these limits being adjusted after 
moving the control to the correct position 
with VR I and VR2 respectively. 
Turn the control to the "high" end and 
adjust VR2 first, as this pot affects the 
entire range. Then turn the control to the 
low end and adjust VR1. Having set the 
limits, the control can be calibrated. A 
counter-timer was used for the prototype, 
using the "period" of each flash for the 
measurement and some sleight of hand 
with a calculator to determine the correct 
value. Where such equipment is not avail-
able a watch with "seconds" indication and 

SWITCH 

By 
BATTERY 

a little patience will do just as well. As the 
calibration is linear, only a few cardinal 
points will need to be found anyway. 

TIC K, TIC K, TIC K 
Although the prototype for this project 
was designed to have an output consisting 
,only of a flashing light, there will probably 
be many constructors who would prefer it 
to tick  the accustomed manner. This 
presents no special difficulties as there is 
room in the box, with a little repositioning, 
to fit a small loudspeaker. This can be 
glued into place after drilling a pattern of 

(a) 

10v 
TO TR 1 

COLLECTOR 

100n 

TO TRI 0 -1 
COLLECTOR 

(b)   

11 
SPEAKER 

+V 

Oh 
S"EAKER 

BC 214 L 

Fig 5 Two ways of adding a "tick" (a) 
"tick", (b) louder "tick". 

holes to allow the sound to emerge. 
To operate the speaker without using too 
much battery power, a short pulse is needed; 
Fig. 5(a) and (b) show two ways of doing 
this. The first works quite well and has the 
virtue of simplicity, but may not be loud 
enough for some applications. The second 
uses an extra transistor to raise the power 
and should be quite sufficient for all normal 
purposes. No layouts are given for these 
additions, as they are so simple it should be 
possible to construct them directly onto the 
terminals of the speaker, or at most on a 
very small piece of stripboard. 

A HANDY NEW ADDITION TO OUR 
VERSATILE MULTIMETER RANGE 

LULU I I IL 

98 
s Inc VAT 

Please add f1.00 
for p +0  

i-rioora-nAls-r 
_I II I II II II ILL 

I IL I LI\ 
An extremely useful hand-held 
capacitance meter measuring 
froml pF to 20,000pF in nine 
ranges. 

Features include: 

• 13mm, 3.5 digit LCD  • Zero adjustment 

• Low battery indicator • One year warranty 

• Supplied with battery (PP3), 

manual and test leads 

• Just one of our many low cost Digital 

Multimeters - send for full details 

Powt:xil 
Ammrearsamme w-

• ir m  

Specification 

ranges  res.  accuracy 
200pF  0.1pF  + (0.5% + 1 digit + 0.5pF) 
2nF  1.0pF  + (0.5% + 1 digit) 
20nF  10pF  + (0.5% + 1 digit) 
200nF  100pF  + (0.5% + 1 digit) 
2µF  1.0nF  + (0.5% + 1 digit) 
20µF  10nF  + (0.5% + 1 digit) 
200µF  100nF  + (0.5% + 1 digit) 
2000m F  1µF  s (1.0% + 1 digit) 
20,000µF 10µF  + (2.0% + 1 digit) 

Overload protection  0.25A 250V fuse 
Excitation voltage  3.2V, all ranges 
Dimensions  180 x 85 x 38mm 

OUT NOW! 
The new Cirkit Catalogue 

• 184 pages 

• Discount vouchers 

• 1,000's of products 

Cir 
SAME DAY DESPATCH - 0992 444111 
Cirkit Distribution Ltd. 
Park Lane, Broxbourne, Herts. EN10 7NO 
Tel. Enquiries (0992) 441306 Fax. (0992) 484457 

rl.60 inc. 
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SURVEILLANCE 
PROFESSIONAL QUALITY KITS 
A range of high quality kits as suppli ad to leading UK security cornpanios,,,i , 
in-house designed and produced, not to be confused with cheap imports. All 

kits co me fully docu mented with concise asse mbly and setting-up details. 
fibreglass PCB and all co mponents All trans mitters are fully tuneable and 

can be monitored on a nor mal VHF radio or tuned higher for greater security 
Bu Id up service available if required. 

MTX. Micro- miniature audio trans mirer 17 m m  17 m m. 9V opei ation 1000 m 
range     £12 95 
VT500. Hi-power audio trans mitter. 250 m W output 20 m m • 40 m m 9-12V 

operation. 2-3000 m range   E 
VOX75. Voice activated trans mitter. Variable sensitivity 30 m m s 40 m m. 91) 5.95  
operation. 1000 m range    £18.95 
CTX900. Sub-carrier scra mbled audio trans mitter. Cannot be monitored without 
decoder fitted to radio. 30 m m k 40 m m. 9V operation. 1000 m range    £21.95 

DSX900. Sub-carrier decoder unit for monitoring CTX900. Connects to radio 

earphone socket. Provides output for headphones. 35 m m s 50 m m. 9-12V 

operation    £21 .95 
HVX400. Mains po wered audio trans mitter. Connects directly to 240V AC supply 

30 m m x 35 m m. 500 m range   £18.95 
XT89. Crystal controlled audio trans mitter. High perfor mance. 100 m W output 
Supplied with xtal for 108 MHz. Others available to 116 MHz. 85 m m x 28 m m. 9V 

operation. 2-3000 m range   £36 95 
TKX900. Tracker Bleeper trans mitter Trans mits continuous strea m of audio 

pulses. Variable tone and rate. Powerful 200 m W output. 63 m m a 25 m m. 9V 

operation 2-3000 m range    £ ATR2. Micro size telephone recording interface. Connects between telephone 

" 
e.   

line lany wherel and cassette recorder. Tape switches auto matically with use 

phone. All conversations recorded. Powered fro m line 10 m m  35 m m  . £12.95 
TLX700. Micro miniature telephone trans mitter. Connects to line (anywhere, 

switches on and off with phone use. All conversations trans mitted. 
20 m m  20 m m. Powered fro m line 1000 m range    £12 95 

X ML900.RF bug detector. Variable sensitivity Triggers LED and bleeper when.-
presence of RF field. Detects MTX 15-20 feet. 55 m m K 55 m m. 9V operation 

  £26.95 

XL7000. Professional bug detector locator. Variable sensitivity Twin mode ten 
seg ment LED readout of signal strength with variab'e rate bleeper. Second mode 
AUDIO CONFIR M distinguishes bet ween localised bug trans mission and nor m,' 
legiti mate signal such as pagers. cellular etc. 70 m m x 100 m m 9V Operation 

E54 95 

UK custo mers please send cheques, PO's or registered cash. Please add 

£1 50 per order for P&P Goods despatched ASAP allo wing for cheque 
clearance. Overseas custo mers send sterling bank draft or Eurocheque and 
add £5.00 per order for ship ment. Credit card orders accepted on 0827 

714476. Trade enquiries welco me 

Send 28p sta mp for New 1990 Full Catalogue 

mrsiiia;  The Workshops, 95 Main Rd mlar 
  Baxterley, Nr .Ath.erstone 
DESGNSJ Warks CV9 2LE  0827 714476 

Ring, Write or Fax 
for your FREE I 6-page 
copy of our FAMOUS 

SALE 
CATALOGUE! NEARLY ALL 
BARGAIN LIST ITEMS 

1/2 PRICE 
+4 PAGE BULK BUYERS SECTION! 

Full details of SALE ITEMS in our Main Catalogue. £1.50 

M E M\ 
GREEN WELD 

ELECTR O NIC 
C O MP O NE NTS 

270 PARK ROAD 
SOUTHAMPTON SOI 3TB 

Tel: (0703)236363 
Fax: (0703)236307 

HART AUDIO KITS - YOUR VALUE FOR 
MONEY ROUTE TO ULTIMATE HI-Fl 

HART KITS give you She opportunity to build 

the very best engineered hit, equipment there is 
designed by the leaders in thee field using the best 

components that are available 
War a HART KIT you have direct access to the friendly HART sect, 
ice you are not dealing through or paying for any middlemen 
Every HART KIT  is not lust a new equipment acquisition but a 
valuable investment in knowledge giving you guided hands on ex 
penance of modern electronic techniques 
Telephone or write for your FREE LISTS gising full details of all our 
Kits components and special offers here are I few selected items - 

AUDIO DESIGN 80 WATT POWER AMPLIFIER 

This fantastic John Linsley Hood designed smplifier is the liagship of 
our range and the ideal powerhouse for your ultimate hit, system This 
kit s your way to get f K performance ICH a few tenths of the cost, 
Feeured on the front cover of Electronics Today Iniemational this 
complete stereo power amplifier offers World Class performance allied 
to ,he famous HART quality and ease of construction John Linsley 
Hood's comments on seeing a complete on,' were enthusiastic - 
'The external view is that of a thoroughly professional piece of audio 
gear. neat elegant and functional This impression is greatly re•nforced 
by the internal appearance which is redolest of quality both in corn 
pcments and in layout 
The standard amplifier comes with he opt on of a stereo LED power 
meter and a versatile passive front end going switched inputs. and 
ALPS precision low noise volume and balance controls A new relay 
switched front end option also gives a tape input and output facility 
This means that for use with tuners tape snd CO players or indeed 
any other flat inputs the power amplifier may be used on its own 
wrthout the need for eon external signal handling stages Slave and 
'monobloc versions without the passive input stage and power meter 
are also available 
AN versions fit within our standard 420 • 260 • 75mm case no match 
Our 400 Series Tuner range ALL six power supply tails are fully sta 
beised and the complete power supply using a toroidal transformer, 
is contained within a heavy gauge aluminum chassistheatunk fitted 
with IEC mains input and output sockets Pal the circuitry is on a proper 
printed circuit with low-resistance blade connectors for the six stabi • 
lised DC outputs 
HART KITS don t leave you to fasten a few capacitors to the floor of 
the main chassis and wire the power supply the hard way , HART 
Wiring is even pre terminated ready for instant use. Remember with a 
HART KIT you get the performance you want at the Puce quoted 
tt rough proper engineering design and the right components We do 
n•yt insult your intelligence by offeri ng a lot at what seems a fair price 
and then ten vou that coil have to spend trent-mm as much to get an 

1!IQUALITY AUDIO KITS 

upgraded model, 
RLH Reprints of latest Audio Design Amplifier articles  £2.70 
KI100CM HART Construction Manual with full pans list  f 4 50 
Why not buy the reprints and construction manual to see how easy it is 
to build your own equipment the HART way The FUt L cost can be 
credited against you, subsequent kit purchase 

SPECIAL OFFERS FOR THE NEXT MONTH 
All orders for complete kits will get the ALPS Precision Pots in the 
Passive Input Stage included FREE We can also include the new 
Relay Switched Input Stage normally 157 28 for only E30, 

ALPS PRECISION 
LOW-NOISE 
STEREO POTS 

Now back in stock the last batch sold out months ago, Exciting range 
of precision audio pots in values to cover most quality amplifier ap 
plications All are in 2-gang stereo format with 20mm long 6rnm die 
steel shafts smooth rotation type with no indents 
Now you can throw out those noisy ill matched carbon pots and re 
place with the real hal components only used selectively in the very 
top flight of World Class amplifiers and HART Kits, The improvement 
in track accuracy and matching really is incredible giving better tonal 
balance between channels and rock solid image stability 
Values available are 10K and 100K Log, 100K Lin and 10K Special 
Balance (Zero loss in centre position) Our prices are incredibly low 
for pots of this quality due to large purchases for our quality kits 
2 Gang Lin  £7 69 
2 Gang Log  fS 67 
2-Gang Special Balance zero crosstalk and zero centre loss  £9.40 

LINSLEY HOOD 400 SERIES SUPER HIGH 
QUALITY AM/FM TUNER SYSTEM 

This ultra high quality analogue tuner system is the deal companion to 
the 80W Audio Design Amplifier in any ultimate hill setup with case 
size front plate layout and even control pitches unified for stacking 
Like the 80W Audio Design Amplifier this is your route to ultimate 
performance at incredibly low cost. Two designs by John Linsley 
Hood make up this combination of his ultra high quality FM tuner and 
stereo decoder and the Synchrody . AM receiver Novel circuit fea -
tures in the FM section include ready built pre aligned front end 
phase locked loop demodulator with a response down to DC and 
advanced sample and hold stereo decoder together making a tuner 
which sounds better than the best of the high priced exotica but 
thanks to HART engineering remains very easy to build and set up 
The Synchrodyne AM section with its selectable bandwidth provides 
the best possible results from Long and Medium wave channels so 
necessary in these days of split programming If you want the very best 
in real hill listening then this is the tuner for you Since all components 
am solo, red by the designer to give the very best sound this ,tioer is 

nor cheap but in terms of ts sheer sound quality it is incredible ve, • 
for money To cater for all needs AM only and FM only versions 
available as well as the full AM FM model, with any unit beir, 
upgradeable at any time For further details see our fully illustrated 
lists 
RLH7 Reprints of articles describing the Synchrodyne Section £2.110 
IN5450 Construction Manual for 'Synchrodyne AM SeChon  £2.90 
RL H8 Reprints of 3 articles covering the FM Tunas SKINS  £2.70 
INS400 Construction Manual for FM Section  ..  Et 90 
Don't forget you can buy the construction manual and reprints to Sec 
how easy it is and the cost will be credited IN FULL when you tii . 
your kit 

HIGH QUALITY REPLACEMENT CASSETTE HEADS 

Do your tapes lack treble, A worn head could be the problem Fitting 
one of our replacement heads could restore performance to better than 
new, Standard inductances and mountings make fining easy on nearly 
all machines and our TCI Test Cassette helps you set ha azimuth 
spot on As we are the actual importers you gel prime parts at lower 
prices compare our prices with other suppliers an see, All our heads 
are suitable for use with any Dolby system and are normally available 
ex stock We also stock a wide range of special heads for home con 
struction and industrial users 
HS16 Sendust Alloy Stereo Head high quality head with excellent 
frequency response and hyberbolic face for good tape contact £l7 86 
HC40 NEW RANGE High Beta Permallow Stereo Head Modern space 
saver design gives esellent high frequency response with easy fining 
and lower cost Suitable for chrome metal and ferric tapes, truly 
a universal replacement head with ample quality for hili decks and 
cheap enough for car players, £6.66 
HX100 Special Offer Stereo ponokiloy Head.  £2.66 
HR P373 Downstream Monitor Stereo COMbinal ion Head  £44 39 
H0551 4-Track Record & Play Perrnalloy Head for auto reverse car 
players or quadraphonic recording  £16 79 
H524 Standard Erase Head  £2 59 
H(3751E 4,4 AC Erase Head tracks companblewfth H055, £57 06 
REEL TO REEL HEADS 
999R 2/4 Record!Play 110rnH  Et 3 34 
998E 2/4 Erase Head 1n1H Universal Mount  ........ .  £11 96 
TAPE RECORDER CARE PRODUCTS 
HART TC1 TEST CASSETTE Our famous triple purpose test cassene 
Sets tape azimuth VU level and tape speed   £5.36 
DEMI Mains Powered Tape Head Demagnetizer, prevents none on 
playback due to residual head magnetisation   £4.08 
DEM115 Electronic Cassene Type demagnetizer   £8.61 

Our new Summer 90 price list is FREE Send for vow copy now 
Overseas customers welcome please send 2 ifICs to cover surface 
post or 5 for Airmail 
We now accept inland and overseas order by post or telephone on all 
Access Master and Visa Credit Cards 

Please add part cost of carriage and insurance as follows 
INLAND Orders up to £20 - El Orders over 120  17 50 
Next day - £9 OVERSEAS.Piease see 
the ordering information 
with OW ,STS 

24hr SALES LINE 

(0691) 652894 ALL PRICES INCLUDE VAT 
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Cekter••• 
by Mike Tooley BA 

_J 

TIms month we deal with testing and calibrating our 8-Channel Analogue to 
Digital Converter (ADC) for the SAM 
Coupe. To give readers some idea of how 
easy it is to program this module, we 
include a sample program which shows 
how the Coupe can function as an Eight 
Channel Analogue/Digital Multimeter. We 
begin, however, by attempting to explain 
the illogical behaviour of the Spectrum's 
logical operators. 

Illogical Logic 
In May's On Spec I mentioned a query 
sent in by Tony Preston from Cardiff. Tony 
was wondering whether his Plus-Two had a 
faulty ROM as it did not always generate 
the expected results when he made use of 
the logical operators AND and OR. 
Unfortunately, ZX-BASIC handles the 
logical operators in a somewhat different 
manner form that which is employed in 
several other popular microcomputers. The 
Spectrum (and also the SAM Coupe) 
produces the following results: 

Logical operation  Result  Comment 

AND I 
1 AND 0 
2 AND 2 
2 AND I 
2 ANDO 

1  OK 
0  OK 
2  OK 
2  Should be 0? 
0  OK 

The surprising outcome (in the case of 2 
AND 1) is attributable to the fact that the 
ZX-BASIC's AND function operates in a 
different manner from that of the "bitwise-
AND" function provided in other versions 
of BASIC (such as GW-BASIC, Microsoft 
Quick BASIC, etc). 
In the case of the Spectrum, the rule is 
simply that the function returns the first 
value if the second value is not equal to 
zero and returns zero if the second value is 
zero. Thus: 
2 AND I produces 2 (the second value is 

not zero and thus the first value is 
returned 

In the case of the more conventional 
bitwise-AND, 2 AND I would return 0, as 
shown below: 

Bit 1  Bit 2 
First variable (2):  1  0 
Second variable (1):  0  1   
Result (ANDing each bit): 0  0 (= 0)  

Let's hope that this finally puts the sub-
ject of "illogical logic" to rest! 

Testing the Sa m 
A DC 
Ha‘ing completed the ADC construction 
(described last month), the next stage is to 
connect the module to the 64-way SAM 
expansion socket. Before doing so, it is 
important to disconnect the power from 
the computer (this precaution MUST be 
observed whenever connecting or discon-
necting modules to/from the SAM expan-
sion connector). After re-connecting the 
power, the computer should initialise in the 
normal way. If this is not the case, it is 
likely that there is a fault in the wiring of 
the ADC module! 
Now measure the voltage at TPA which 
should typically be in the range —2V to 
— 4V. If this is not the case, check IC4 and 
associated components. If the voltage at 
TPA is in the correct range. VR1 should be 
adjusted until the voltage at TPA reads 
exactly —2.55V (this procedure will be 
more easily carried out using a digital 
multimeter!). 
Finally, the following program should be 
entered: 
10 FOR p = 120 TO 127 
20 PRINT IN (p) 
30 NEXT p 
The result should be a column showing 
eight zeros (the voltage returned from each 
input channel in the absence of any input 
signal). If this is not the case (e.g. any one, 
or more, values appears as 255) check ICI, 
IC2, IC3 and associated wiring. 

Fig. 1. Circuit arrangement for calibrat-
ing the ADC 

Calibration 
The circuit shown in Fig. 1 should be 
used to calibrate the ADC. The variable 
resistor can be connected to the Sam's 
+ 5V supply rail (pin 10C on the expansion 
connector) or, alternatively, an external 5V 
supply (or even a 4.5V battery!) may be 
employed. A multimeter (preferably a digi-
tal type) should be switched to the 20V d.c. 
range and connected so as to measure the 
input voltage applied to Channel 1 of the 
ADC. 
The following short test program should 
be entered and RUN: 
10 LET v = IN(120) 
20 IF v = 255 THEN BEEP 0.1,0.1 
30 PAUSE 5 
40 CIS 
50 PRINT AT 0,0;"Vin =" 
60 PRINT AT 0,6;v/100;"V" 
70 GO TO 10 
The program will continuously display 
the voltage measured by the ADC. If this 
voltage exceeds 2.55V, the Sam will issue a 
BEEP. The variable resistor should be ad-
justed for a reading of exactly IV on the 
multimeter and then VR1 should be ad-
justed so that the screen display reads: 
Vin = IV 

Using the A DC 
The 7581-based eight channel analogue 
to digital converter described last month is 
delightfully easy to use. The converter con-
tinuously samples each of the eight input 
channels without the need for any start 
conversion commands from the host CPU. 
Values returned from the input channels 
are stored in the 758 l's internal RAM. In 
order to read the state of a particular chan-
nel it is only necessary to include a com-
mand of the form: 
100 LET v = IN(p) 
where "p" is the decimal port address in the 
range 120 to 127 decimal (see last month 
for the port address table). 
The value returned in the variable, v, will 
be in the range 0 to 255, i.e. when OV is 
applied v takes the value 0 whereas, when 
a full-scale value equal, but of opposite 
polarity, to the reference voltage present at 
TPA is applied, v will take the value 255. It 
is important to note that any value in ex-
cess of the reference value (but of opposite 
polarity) will also produce a value of 255. 
Since our reference voltage is — 2.55V, a 
reading of 100 will be produced by a volt-
age of + 1.00V. In other words, the ADC 
operates in increments of 10mV (see Fig. 
2) such that the value of v is equivalent to 
"millivolts X 10". When v equals 100, the 
input voltage is (100 x 10mV) or 1000mV 
(i.e. IV). 
Note that, by dividing the value of v by 
10, a result will be produced in volts. Al-
ternatively, the value of v may be multi-
plied by 10 in order to produce a result in 
millivolts. 
By changing the port address, we can 
read the voltage present on any one of the 
eight ADC inputs. As an example, suppose 
that we need to continuously read and dis-
play the voltages present on Channels I, 2 
and 8 and display the result in units of 
millivolts. The following lines of BASIC 
could be used: 

10  LET x = IN(120): REM Read Channel 
1 voltage 

20  LET y = IN(121): REM Read Channel 
2 voltage 

30  LET z = IN(127): REM Read Channel 
8 voltage 

40  PRINT AT 0,0; "Channel 1 voltage 
=  

50  PRINT AT 2,0; "Channel 2 voltage 

60  PRINT AT 4,0; "Channel 8 voltage 
= ";z*10;"mV" 

70  PAUSE 20 
80  CLS 
90  GO TO 10 

Fig. 2 ADC characteristic (note that 
the step size is 10m V). 

OUTPUT 
CODE 

3.00000011 

2 • 0000001 

1 • 00000001 

0 00000000 o 

(-mum) 

FULL SCALE 

29 30  2550 
INPUT 

VOLTAGE IniV I 
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Table 1. Complete listing for an Eight-Channel Digital/Analogue Voltmeter. 

1>REM 

2 REM IE 

3 REM S  SAM Eight Channel  Voltmeter 

4 REM 
5 REM S  Everyday El ectronics August  1990 
6 REM S 

7 REM IttiSillStIttttftittittilititiliftiltiSiSit 

9 REM 

10 REM *St  Initialise  tit 

II REM 
15 MODE 1 

20 LET ch=1 
30 LET z1=0:  LET z2=0 

99 REM 
100 REM It* Print scale ft* 

101 REM 
110 BORDER 1:  PAPER 1:  PEN 6:  CLS 

115 PRINT AT 5,11;"E.E.  SAM ADC" 
120 PRINT AT 11,8;  INVERSE  1;"Channel 

130 PLOT 110,46 
140 DRAW 0,11:  DRAW 43, 0:  DRAW 0,-11:  DRAW -43,0 

150 PRINT AT 19,0;"0  0.5  1.0  1.5  2.0 

160 PRINT AT 21,14;  INVERSE  1;"VOLTS" 
170 FOR i=0 TO 255 STEP 50 

180 PLOT i,32 

190 NEXT i 
499 REM 

500 REM it* Main loop 111 

selected" 

2.5" 

501 REM 

502 PRINT AT 11,16;  INVERSE  I;ch 

505 LET z2=z1 
510 LET rI=INKEVI 

520 IF r$="g" THEN NEW 

530 LET cs=CODE rI-48 
540 IF cs>=1 AND cs<=8 THEN LET ch=cs 

550 LET z1=IN  (ch+119) 

555 PAUSE 2 

560 LET zI=IN  (ch+119) 
565 PAUSE 2 
570 IF zl<0.9811z2 OR zl>1.021:z2 THEN GO SUB 1000 

580 GO TO 500 

999 REM 

1000 REM tit Print the value 1St 

1001 REM 
1010 LET x=z1/100:  REM Calibrate digital  display 

1015 LET w$=STR$ x 
1020 IF LEN w$<=4 THEN GO TO 1030 

1025 LET wS=wS( TO 4) 

1030 PRINT AT 15,14;  INVERSE 1;STRINGS(5,"  -) 

1040 PRINT AT 15,15;  INVERSE  1;w$ 
1050 PRINT AT 18,0;STR1NG$(32,"  ") 

1055 FOR y=26 TO 30 

1060 PLOT 0,y 
1065 DRAW z1t1.0,0:  REM Calibrate bar display 

1070 NEXT y 
1080 RETURN 

Volt meter So ftware 
Whilst this simple program has some 
obvious limitations it does serve to il-
lustrate how easy it is to write software to 
operate the analogue to digital converter. 
The Listing Table. 1 is provided for readers 
requiring a "ready-made" eight-channel 
voltmeter program. This program can be 
used to display any one of the eight 
channels (selected simply by pressing the 
appropriate channel number on the SAM 
keyboard) in both digital and analogue bar 
form. 
The program should be reasonably 
self explanatory and assumes a — 2.55V 
reference. Lines 1015 to 1025 are used to 
strip the digital display voltage string to a 

sensible length. Calibration may be per-
formed by simply making changes to two 
lines: 1010 and 1065 for the digital and 
analogue display respectively. 
Readers should not forget to SAVE the 
program after entering it and BEFORE 
attempting to RUN it. When running, the 
program may be abandoned by pressing 
the 'q' key (note that this will perform a 
NEW command which ruthlessly clears the 
program from the SAM's memory!). 
Finally, the 2.55V maximum analogue in-
put voltage will be something of a limita-
tion in a number of applications. The value 
can, however, be very easily increased by 
including a resistor in series with the ap-
propriate input. 
A 150k fixed resistor wired in series 

with a 100k pre-set resistor will, for ex-
ample, increase the full-scale reading to 
approximately 25V. The pre-set resistor 
can then be used to calibrate the particular 
channel concerned. We shall develop this 
theme further next month with some prac-
tical examples of using the ADC interface. 

Next month: We shall be taking a look at 
the latest version of ELECTRODRAW. 
BESofT's  powerful  Electronic  CAD 
package  for  the  Spectrum.  In  the 
meantime, if you have any queries or 
suggestions for inclusion in On Spec, please 
don't hesitate to drop me a line at the 
address below: Mike Tooley. Faculty of 
Technology, Brooklands College, Heath 
Road. Weybridge. Surrey KT13 8TT. 

ErinioNics SPECIAL PUBLICATIONS 
TEACH-IN 88/89 

INTRODUCING MICROPROCESSORS 

£2.45 p,,„p 

A complete City and Guilds 
Certificate Course for 726/303 
Introductory Microprocessors 

Written by Mike Tooley BA this course can lead 
successful readers to a City and Guilds Certificate. 
Everything you need to know is included —even pre-test 
papers, etc. 
From Terminology, Integrateo Circuits and Logic 

Families in Part One, the course progresses in easy 
stages up to High- and Low-level Languages, Flow 
Charts and Assembly _anguage. Also featured is a 
range of eight Data Pages giving information on popular 
microprocessor chips. A comprehensive index is 
included,  making  this  a  valuable  reference 
manual. 

ORDER CODE: TI 88/89 

TEACH-IN No. 3 
EXPLORING ELECTRONICS 

£2.45 plus P&P 

By Owen Bishop 
Designed to explain the workings of electronic com-
ponents and circuits by involving the reader in 
experimenting with them. The book does not con-
tain masses of theory or formulae but straightfor-
ward explanations and circuits to build and experi-
ment with. 
The text is split into 28 easily digestible sections, 

each with a separate project. The breadboard exper-
iments assume no previous knowledge, start at 
semiconductor diodes and progress through bista-
bles, timers, amplifiers, binary etc up to f.e.t.s and 
shift registers. 
The projects include radio receivers, various tim-

ers and alarms, plus temperature sensors and water 
detectors etc. 
An excellent source book for GCSE courses. 

ORDER CODE TI3 

SEE DIRECT BOOK SERVICE pages —for full ordering details 
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Special Feature 

CHOOSING AND 
USING TEST 
EQUIPMENT 
Robert Penfold 

rare, and building your own can be a much 
cheaper way of doing things. 

A short series of self-contained 
R EG UL ATIO N A ND 
N OISE 
In power supply specifications you will 
normally find various regulation and noise 
figures. The regulation is simply the per-
centage change in the output voltage for 
a given change in operating conditions 
(increase in output current, reduction in 
mains voltage, etc.). 
For most testing a change of a few per-
cent will not be of any consequence, but a 
lot of modern power supplies keep the out-
put voltage within about 0.2 percent of the 
selected output voltage. A noise level of 
one to two millivolts is tolerable, but many 
supplies now seem to comfortably better 
this. A figure of about 250µV (0.25mV) is 
not untypical. 
A feature that I would consider to 
be absolutely essential is some form 
of eleckionic overload protection. For-
tunately, this is a standard feature these 
days, usually in the form of output current 
limiting. In other words, no matter how 
heavily you try to load the output of the 
supply, the maximum output current will 
no more than marginally exceed the 
maximum output current rating of the 
supply. This avoids damage to the unit 
when the inevitable short circuits on the 
output occur — you do not even need to 
change a fuse. 
Really you need a supply which has 
several preset limit currents, or a con-
tinuously variable limit level. Basic current 
limiting is there to protect the supply 
against overloads, but ideally the limit 
current should be one which is low enough 
to protect the circuit being checked, in the 
event of it developing a fault. 
Using a bench power supply is not par-
ticularly high-tech, but avoid the two clas-
sic mistakes. The first of these is getting the 
supply polarity wrong. With a bench power 
supply there is no battery connector to 
ensure that the supply is connected cor-
rectly. Use output leads of different colours 
to minimise the risk of any confusion. 
The second common mistake is to con-
nect the power supply, switch on the power, 
and then adjust the output voltage. If you 
are testing a 5 volt logic circuit and the sup-
ply was left from the previous session with 
an output potential of about 12 or 15 volts, 
you could well destroy every semiconduc-
tor in the test circuit! 

articles looking at the various 
ite ms of test gear available. 
Ho w useful are they? Ho w to 
use the m! What to look for. 

T
HE FIRST two articles in this series 
covered multimeters and oscillo-
scopes, which are the two main types 

of general purpose test equipment. There 
are many other items of test gear available 
though; some of general use and some of a 
specialisted nature. 
We will consider some of these devices 
in this third and final article, paying par-
ticular attention to equipment that is likely 
to be of use to the electronics hobbyist. We 
will not be concerned with logic analysers 
having four figure price tags. 

P O WER S UPPLIES 
A bench power supply is very much in 
the "general purpose" category, and it is 
a piece of equipment that I would suggest 
should be high on the "hit list" of any new-
comer to the hobby. When testing battery 
powered equipment you can find yourself 
having to buy new sets of batteries at an 
alarming rate. 
A good power supply might be quite ex-
pensive initially, but it could be quite cheap 
in the long term. If you progress to build-
ing equipment that has its own built-in 
mains power supply, it can be useful to 
check the main circuit board prior to fitting 
it into the case. This is not too difficult if 
you have a suitable bench power supply, 
but could otherwise be a bit awkward (or 
even dangerous if you are not very careful). 
If you start developing your own circuits, 
then a bench power supply could well be 
the piece of test equipment you will use the 
most. 
The main ratings of a power supply are 
its voltage range and maximum output 
current. With so many modern circuits 
being digtal types that require a 5 volt 
supply, you would be well advised to 
choose a unit that has a minimum out-
put potential of 5 volts or less. Many 
projects operate from a 9 volt battery sup-

ply, and this voltage should also be within 
the repertoire of the supply. 
It is certainly useful to have a maximum 
output voltage as high as 20 or 30 volts so 
that the unit can be used with audio power 
amplifiers and other higher voltage equip-
ment. However, the cost is inevitably that 
much greater, as are the size and weight of 
the supply. 

C URRENT 
For most purposes a maximum output 
current of about one amp is satisfac-
tory. Again, a higher maximum rating is 
desirable and increases the scope of the 
unit, but higher ratings cost money. A unit 
covering a 0 to 15 or 0 to 18 volt range at 
a maximum output current of one amp 
should be adequate for most requirements. 
If you can find one that is within your 
budget and offers a 0 to 30 volt output at 
up to two amps, then this should be able to 
power all but the most unusual of projects, 
or those that require dual balanced sup-
plies (mainly circuits based on operational 
amplifiers). 
Most circuits these days seem to be 
designed in such a manner as to avoid the 
need for dual supplies. It is certainly some-
thing I avoid as much as possible. You can 
obtain bench supply units that offer dual 
outputs, but these are quite expensive. 
They generally offer an output of up to a 
couple of amps or more on each output, 
but most circuits that require dual supplies 
have quite modest current consumptions. 
Probably the most practical solution is to 
buy a single rail supply, and to then build a 
small dual output low power type when 
you have gained the necessary experience. 
In fact it is not a bad idea to hold on 
until you have the necessary experience, 
and to then build your own single out-
put bench supply. Designs for these in 
electronics publications are not exactly 
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Always set the output voltage before ap-
plying power to the circuit. When you have 
finished using a power supply unit always 
set its output at minimum. There should 
then be no problems if you forget to adjust 
the output voltage next time you use the 
unit. 

L OGIC P ROBES 
As pointed out in the first article in this 
series, a multimeter is of relatively limited 
value when testing digital circuits. The 
pulse signals in a logic circuit mean that the 
test voltages displayed by a multimeter are 
often ambiguous, and may not bring the 
nature of the fault to light. An oscilloscope 
is very much better, or as a low cost 
solution a logic probe is probably the best 
choice. 
Logic probes vary somewhat in sophis-
tication, and in their most simple form they 
simply indicate whether or not the test 
point is at a valid voltage. These are of 
limited value, and a probe which can 
detect brief pulses is a much more practi-
cal proposition. These usually have three 
1.e.d.s which indicate high, low, and pulsing 
signals. Some units have a seven segment 
display which indicates the logic level by 
displaying appropriate letters (e.g. "L", 
"H", and  
A useful feature provided by some units is 
where one of the I.e.d.s varies in intensity 
depending on the duty cycle of the input 
signal. In other words, a squarewave signal 
having a 1 to 1 mark-space ratio would 
give half intensity, brief and intermittent 
positive pulses would give a low intensity, 
and long positive pulses at high frequency 
would give a high intensity. This gives you 
some idea about the nature of the signal, 
other than simply knowing it is pulsing in 
some way. This is a factor which is crucial 
for many types of logic testing 
Some units have an audio "bleep" of 
different pitch to indicate each logic state. 
This is a useful feature that aids quick 
testing (but could make you unpopular 
with anyone in the vicinity). 

C MOS A ND TTL 
A slight complication with this type of 
unit is that the valid voltages for CMOS 
and TTL circuits are not the same. A logic 
probe should therefore be switchable be-
tween CMOS and TTL modes. Further-
more, it should be capable of operating 
over the full 3 to 18 volt supply range of 
CMOS logic devices, or something close to 
it anyway. 
In practice many logic probes are CMOS 
compatible, but are useable with most TTL 
circuits. The differences in valid logic volt-
ages will usually be irrelevant as the actual 
test voltages will be well within the accept-
able limits. Probably the main risk is that 
TTL circuits will be too fast for the CMOS 
logic probe, but probably few TTL circuits 
operate at a high enough speed for this to 
be a severe problem. 
The more expensive probes have a 
TTL/CMOS switch, with largely separate 
circuits so that true compatibility with both 
logic families is possible. I would recom-
mend the purchase of a CMOS/TTL 
switchable probe, since these guarantee 
reliable results, and are still not terribly 
expensive (typically about 15). 
There have been dozens of logic probe 
designs published, and they are almost 
invariably quite simple devices. If the cost 
of a good ready-made unit is a bit 
too high then a do-it-yourself version 

Testing a digital circuit using 
a logic probe. This one has 
high, low and pulse indica-
tion, plus a memory function. 

makes an interesting project and will 
provide you with an invaluable tool. 

P ROBI NG 
A logic probe can be used in a similar 
manner to an oscilloscope as far as digital 
testing is concerned. Logic probes are ob-
viously less sophisticated and effective in 
some respects, but they also have one or 
two advantages. Perhaps the main one is 
that a good logic probe will detect and 
clearly indicate a single pulse as brief as 
about 25ns to 3Ons, but many scopes will 
not produce a visible trace with such a 
short pulse, and may not even be triggered 
by one. 
If we take a few examples of logic probe 
action, any points in the test circuit that 
should be at a static level can be checked to 
ensure that they are at the right level, and 
pulse-free. On a circuit that has a clock os-
cillator and divider chain, the pulse indica-
tion of the probe can be used to test for 
output pulses from the clock and each div-
ider circuit. 
If the probe gives some indication of the 
input signal's duty cycle, this will prove 
useful. The output from a divider stage is 
normally an accurate squarewave. 
With a computer add-on that connects to 
the computer's buses, there is an address 
decoder circuit that provides an enable 
pulse each time the circuit is accessed. It is 
easy to check that this pulse is being 
produced properly by writing a simple test 
program to access the add-on about once 
every two seconds. You can then use the 
probe to check that the address decoder is 
producing pulses at the appropriate rate. 

If the pulse is supposed to be a negative 
type, then the test point should be high 
for the majority of the time, and the 
appropriate I.e.d. on the probe should 
be activated. With brief and intermittent 
pulses this is a useful ploy for determining 
whether or not they are of the correct 
polarity. 

BIT P A TTERAI 
C HECK 
When testing something like a parallel 
printer port, the probe will detect the 
strobe pulses, if they are present, and can 
be used to check the bit pattern of the data 
lines. A value of 85 (01010101 in binary) is 
a good one to use when testing any sort of 
parallel port. This is the sort of testing 
where an oscilloscope is advantageous, 
since it can show the relative timing of the 
strobe, data, and handshake lines. This is 
not possible using a logic probe, and it can 
only be used to check that there is some 
form of pulse signal on the handshake lines 
each time a byte of data is output. 
Some points in logic circuits carry com-
plex pulsing signals. A logic probe cannot 
tell you a great deal about signals of this 
type. However, it will at least show whether 
or not a pulsing signal at valid logic levels 
is present, and with a suitable probe you 
will get some idea of the duty cycle. This 
will probably show up a fault if one is 
present, but you need to keep in mind that 
this type of testing is not necessarily con-
clusive. 
If the signal is not at valid logic levels, or 
is not a pulsing type at all, then there is 
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almost certainly a fault at that point. If the 
signal looks about right, it is still just pos-
sible that there is a fault at that point in the 
circuit. 

13„F. M. 
A Digital Frequency Meter (d.f.m.) is of 
most use to those who are involved in the 
building, testing, and design of radio 
equipment. Most units will accurately 
measure audio frequency signals, but it is 
not often necessary to do this. By contrast, 
when setting up and testing radio fre-
quency equipment it is often necessary to 
make frequent checks on the output 
frequencies of oscillators. 
Whether or not a d.f.m. will be a good 
buy is therefore very much dependent 
on the type of project building you will 
be undertaking. As d.f.m.s are not par-
ticularly cheap, generally costing around 
£70 to £200, it is probably not worthwhile 
buying one unless you are fairly deeply 
involved in radio projects. 
The cost of a d.f.m. is largely governed by 
the number of digits in its display, and the 
maximum input frequency it can handle. 
An inexpensive instrument would typically 
offer something like a four digit display 
and a maximum input frequency of 
50MHz. The resolution of these more 
simple d.f.m.s is often much better than 
the number of digits in their display 
would suggest. They normally have several 
measuring ranges, and by a method known 
as "over-ranging" it is possible to effec-
tively add a few digits to their display. 
As an example, assume that an input 
frequency of 45.67MHz is displayed when 
using the 99.99Mhz range, and that switch-
ing to the 9.999MHz and 999.9kHz ranges 
give readings of 5.673MHz and 673.8kHz 
respectively. The extra figures obtained 
from the second and third readings can be 
tagged on to the end of the original reading 
to give a frequency of 45.673MHz. 
This gives six digit resolution from a four 
digit display. Note that while this technique 
works well with most simple d.f.m.s, it is 
not likely to work with any other test gear 
which has a digital readout. 

B ETTER R A NGE 
One of these low cost d.f.m.s is suitable 
for most radio frequency testing. If you are 
particularly interested in v.h.f. and u.h.f. 
projects it would be a definite advantage to 
have one with a much higher maximum 
frequency. Instruments that can measure 
signals at frequencies of up to I GHz 
(1000MHz) are now readily available, but 
are quite expensive at around £150 to O W. 
They normally give a seven or eight digit 
display, giving excellent resolution without 
the need to resort to over-ranging. 
Usually these up-market d.f.m.s operate 
using a device called a "prescaler". In ef-
fect the instrument consists of a conven-
tional d.f.m. which has a highest range of 
99.999999MHz, plus a divide by ten circuit 
(the prescaler) which can be switched in 
at the input of the unit. Dividing the in-
put frequency by ten means that an input 
frequency of 999.99999MHz is reduced to 
99.999999MHz before it is fed to the main 
d.f.m. circuit. 
A simple adjustment to the position of the 
decimal point by the range switch gives a 
readout directly in MHz. External pres-
calers can be fitted to any d.f.m. inciden-
tally, but it is then up to you to mentally 
adjust the decimal point one place when 
making measurements. 

A d.f.m. is not difficult to use, but you 
need to be careful about the choice of test 
point when testing L-C oscillators, espe-
cially high frequency types. In general it is 
best to choose a low impedance part of 
the circuit, and as far as possible to avoid 
taking the signal from directly across the 
tuned circuit. 
Remember that there will be a certain 
amount of capacitance in the test leads, 
and the d.f.m. itself will have a small 
amount of input capacitance. This could 
significantly reduce the operating fre-
quency of the tuned circuit, and in an 
extreme case could damp the oscillator to 
the point where it ceases to function. 

G ENERATOR 
The R.F. Generator is another piece of 
equipment that is invaluable to the radio 
enthusiast, but which is likely to be of little 
value to anyone else. Low cost r.f. signal 
generators cover from about 100kHz to 
a maximum frequency of around 50 to 
200MHz. Harmonics provide higher fre-
quencies, up to about 500MHz. 
Most seem to have provision for a crys-
tal to be plugged in so that accurate 
spot frequencies can be provided. The 
dial calibration is often not terribly ac-
curate, and if highly accurate frequencies 
are needed, crystals offer one means of 
obtaining them. Alternatively, a d.f.m. can 
be used to act as a frequency readout so 
that the dial can be accurately adjusted for 
the required frequency. 
There is normally provision for an exter-
nal audio modulation source, or an in-
ternal !kHz oscillator can be used. The 
modulation is usually of the amplitude 
(a.m.) type with no provision for frequency 
modulation (f.m.). 
The main use for an r.f. signal generator 
is to provide signals at certain frequencies 
when aligning radio receivers. The exact 
alignment procedure varies somewhat from 
one receiver to another. The article describ-
ing the radio, or the service manual in the 
case of a ready made unit, should give 
detailed alignment information. 

A.F. G ENERATOR 
If you are interested in audio circuits, 
then an Audio Frequency Signal Generator 
is a piece of equipment that you should 
obtain as soon as possible. These units are 
in two main categories; the traditional 
sinewave/squarewave type, and function 
generators. The traditional type has a high 
quality sinewave generator, usually based 
on a Wien oscillator with a thermistor to 
stabilise the oscillator. This gives a well 

stabilised output level and a low distortion 
sinewave signal. 
The more simple circuits of this type 
generally have well under one percent 
distortion, while the better quality types 
have distortion levels of only about 0.01 
percent or less at most frequencies. With 
a suitable filter, these high quality units 
are suitable for distortion testing on hi-
fi equipment. The squarewave signal is 
usually derived from the sinewave signal by 
amplifying it to give severe clipping, or by 
feeding it to a trigger circuit. 

F U NCTIO N 
G ENERATOR 
A Function Generator is based on a high 
quality triangular waveform generator. As 
in a Wien type signal generator, the 
squarewave signal is produced from this by 
feeding it to an amplifier or trigger circuit. 
The sinewave signal is produced using 
a non-linear amplifier to process the tri-
angular signal. The basic idea is to have 
an amplifier with a gain level that reduces 
as the positive or negative input voltage 
increases. This rounds off the triangular 
waveform to give something approximat-
ing to the required sinewave signal. Units 
of this type often produce quite high distor-
tion levels, with two or three percent being 
quite typical. However, some of the better 
quality types can be set up to produce 
distortion levels of well under one percent. 
For much testing even a two or three 
percent distortion level is satisfactory, in-
cluding most frequency response testing. 
However, for audio testing my preference is 
for the traditional type of signal generator 
with its lower distortion, which makes it 
just that bit more versatile. 
Most audio generators can provide a 
squarewave output at TTL logic levels, and 
this is a useful bonus. This is one respect in 
which some function generators are supe-
rior, as they often offer a variable pulse 
width TTL output signal. 

S WEEP 
G E NERATOR 
In catalogues you %kill probably find a 
form of audio signal generator called a 
"sweep generator". This is a type that can 
be swept over a wide frequency range by 
an input voltage. This voltage is usually 
provided by an internal sawtooth oscil-
lator, and the equipment is used in a setup 
of the type outlined in Fig. I. 
The basic idea is to have the oscil-
lator swept upwards in frequency while the 
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Out  I In   Fig. 1. Using a sweep 

generator and an os-
cilloscope to test fre-
quency response. 
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oscilloscope's beam is swept across the 
screen. The output of the generator is fed 
through a piece of audio equipment and 
into the Y input of the oscilloscope. The 
X axis of the oscilloscope is effectively 
calibrated in frequency rather than time, 
and the height of the trace represents the 
gain of the audio device under test. In other 
words, the trace on the oscilloscope is 
drawing out the frequency response of the 
test circuit. 
Results usually lack the precision of care-
fully measured and plotted results, but this 
represents a very quick way of frequency 
response testing. It will almost instantly 
show up any peaks or valleys in the 
response. Of course, a sweep generator is of 
little use unless you have an oscilloscope or 
chart recorder to monitor the output of the 
circuit under investigation. 

U SI NG A N A UDIO 
G ENERATOR 
The audio range extends from 20Hz to 
20kHz, and so any audio signal generator 
must cover at least this range. In practice 
most units go well beyond 20kHz. with 
maximum frequencies often somewhere in 
the region of 200kHz to 2MHz. This is 
useful, but is not of crucial importance. At 
the other end of the range few units go 
much under 20Hz, but you are unlikely to 
need an infra-audio signal. 
The controls of an audio signal generator 
are quite simple, with the main ones being 
a calibrated frequency control, the range 
switch, and the attenuator. The latter is 
usually in the form of a volume control 
style variable attenuator, plus a switch type 
which can reduce the output level by 20 or 
40dB (i.e. by a factor of 10 or 100). 
The switched attenuator should be used 
when very low output levels are needed, as 
it will otherwise be extremely difficult to ac-
curately set the required output levels. The 
main use of a signal generator is to provide 
a sinewave input signal so that signal trac-
ing techniques can be used, either with a 
signal tracer, or an oscilloscope. 

SIG NAL TRA CER 
It should perhaps be explained that a 
signal tracer is a sensitive audio amplifier 
driving a loudspeaker or earphone. This 

can be used to detect audio signals at 
various points in a circuit, and can be used 
in a similar manner to an oscilloscope 
when testing linear circuits. It cannot be 
used to precisely measure signal levels, and 
it will not show waveforms. 
On the other hand, with experience you 
can learn to gauge signal levels quite ac-
curately, and if you use a sinewave test 
signal, any distortion should be quite ap-
parent. A sinewave has a very pure and 
unmistakable sound, and even slight dis-
tortion can be readily detected by most 
people. 
Signal tracers do not seem to appear in 
any of the electronics catalogues in my 
collection, but there have been plenty of 
designs for these published over the years. 
There is a very low cost solution to the 
problem, which is to use a crystal ear-
phone. These have a fairly high input 
impedance, a very high input resistance, 
and enable signals down to a few millivolts 
peak to peak to be detected. Simply remove 
the 3.5 millimetre jack plug and connect 
one of the leads to a crocodile clip (which 
connects to earth) and the other to a test 
prod (which is connected to the test points). 
With a signal generator and an oscillo-
scope you can measure the input and 
output levels to each stage in a circuit, 
which permits voltage gains to be ac-
curately measured. By using a range of test 
frequencies you can check the frequency 
response of an audio unit, or even just test 
one of its stages. 
With something like an audio compres-
sor circuit, the voltage gain can be checked 
at a range of input levels. A graph show-
ing the compression characteristic can then 
be drawn up, and this will show up any 
deficiencies in the unit's performance. With 
an audio signal generator and an oscillo-
scope there is very little testing that cannot 
be undertaken. 

MII-LI VOI-T M ETER 
As an alternative to using an oscilloscope 
for measuring signal levels, there is a device 
called an a.c. millivolt meter. This is rather 
like an analogue multimeter switched to a 
low a.c. voltage range, but a millivolt meter 
offers far higher sensitivity. Typically a unit 
of this type has an input impedance of one 

megohm, and ranges down to one millivolt 
r.m.s. The bandwidth usually extends from 
sub-audio to a few hendred kilohertz or 
more. 
A unit of this type is excellent for fre-
quency response testing, gain measure-
ment, measuring the background noise 
level, etc. The problem with ready-made 
a.c. millivolt meters is that they tend to be 
very expensive, and for amatuer purposes 
are likely to be very over-specified. Once 
again, do-it-yourself designs are published 
from time to time, and these provide a low 
cost method of obtaining an a.c. millivolt 
meter of reasonable performance. 

C O MPO NE NT 
TESTER 
In most electronics catalogues you will 
find a few component testers, particularly 
transistor checkers and capacitance meters. 
As I have pointed out before, unless there is 
a mechanical fault such as a solder splash, 
electronics testing usually ends up with 
some component tests. These ready-made 
testers are not necessarily a good buy for 
the electronics enthusiast though. 
With many multimeters offering a transis-
tor checking facility, plus what is in other 
respects a very respectable specification for 
the money, buying a separate transistor 
checker seems to be a relatively expensive 
means of obtaining this facility. Also, there 
have been many simple transistor tester 
designs published. These make interesting 
and useful projects which are within the 
capabilities of beginners. 
A capacitance meter is a very useful piece 
of test equipment, but one which is likely 
to be quite expensive to buy ready-made. 
Once again, a do-it-yourself unit could be 
more economic, as well as providing you 
with an interesting project to construct. 
Some digital multimeters now include 
capacitance ranges, and it is well worth 
seeking out a unit of this type if you are 
considering the purchase of a digital 
multimeter. The d.m.m. I use can measure 
capacitors from a few pF in value up to 
20µF. It also includes a transistor gain 
measuring facility, plus an impressive 
range of resistance, voltage, and current 
ranges. A unit of this type is a tremendous 
asset when fault finding, and if you shop 
around it need not cost a fortune. 
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Fax of the Matter 

It is interesting to watch Amstrad shake 
off its image as a purveyor of budget 
consumer electronics. With its profits and 
share prices down. Amstrad has stopped 
making audio equipment and is selling 
off video camcorders at a fraction of their 
original price - a full kit for £299 instead 
of the original, already low, price of £499. 
Now Amstrad has launched a new 

facsimile  machine  which  costs  less 
than £600 (plus VAT) and incorporates 
clever technology so far found only on 
machines costing many times the price. 
The Amstrad  FX9600T memorises a 
batch of commonly used numbers, auto-
matically feeds up to 20 pages without 
manual assistance, chops received pages 
to length from a continuous roll, and 
(optionally) prints a red star on the 
original document to prove that it has 
been transmitted. 
All standard features on upmarket 

machines, but the Amstrad fax is also 
Mercury-compatible.  Users can enter 
their secret Mercury authorisation codes 
into the machine memory so that the 
code is automatically dialled ahead of any 
long distance number. This routes the call 
out of British Telecom's network, and via 
Mercury's network, to take advantage of 
the lower costs charged by Mercury. 
Importantly the machine mutes the 

sound of dialling when the Mercury code 
is being transmitted and does not show it 
on the liquid crystal screen display. This 
prevents people looking at the screen, or 
analysing the telltale sound of the tones, 
to steal somebody else's Mercury code 
and thereby charge unauthorised calls. 

Computer Control 
The Amstrad fax also plays the very 
clever trick of relaying documents direct 
from a computer. Currently most office 
workers must type text into a computer, 
edit it on screen, print it onto paper, carry 
the paper to a fax machine and feed it 
through by hand. The FX9600T short-
circuits this clumsy procedure with its 
own standard parallel Centronics printer 
socket. 
If the printer output from the com-

puter is plugged into the FX9600T socket 
instead of a printer, the fax machine 
memorises whatever text is sent by the 
computer, converts it into facsimile for-
mat and transmits it down the telephone 
line as a fax message. This message can 
then be received and printed out by a 
conventional fax machine in the usual 
way. 
The advantage, apart from cutting out 

the step of printing before transmitting, is 
that text quality is better because there 
is none of the degradation inevitably 
caused by scanning paper text. 
The operator can even add a personal 

signature to a text message sent direct 
from the computer. The FX9600T scans 

a signature on paper, and stores it in 
memory. Whenever a pre-set code signal 
is buried in the text being sent from the 
computer the fax machine retrieves the 
memorised signature and transmits it. 
I tried the FX9600T with Mercury, and 

with a computer. It worked well, but only 
after I had given up on the instruction 
manual and found by trial and error that 
the secret Mercury authorisation code 
must be entered twice instead of once as 
indicated in the manual. 
I also had to find by trial and error 

that an unmentioned switch on the fax 
machine must be set to "on line" before it 
will accept text from a computer. Without 
advice from a dealer, many users will end 
up completely flummoxed. 
The Amstrad FX9600T has one fur-

ther technological trick up its sleeve. It 
can in the future be used as a document 
scanner, for use with a desk top pub-
lishing system. When a document is fed 
through the fax machine without sending 
it down a telephone line, the machine 
either makes a photocopy or delivers the 
scanned signal from an unused socket on 
the rear. 
With suitable interface electronics this 

socket will be able to connect with a 
computer to store and manipulate the 
scanned image. Amstrad says it has no 
plans to produce such an interface, but is 
happy for third parties to do so if they 
wish. 

Static Charge 
By the way, a few early machines 
showed a puzzling problem. For no 
apparent reason the LCD screen would 

Secret Code 

Hifi shops now often leave a compact 
disc player on demonstration, programmed 
to play the same record over and over 
again. Because the disc is being read by a 
laser light beam, there is no wear. The only 
trouble is that when shop staff are busy, 
some customers press the player's "drawer 
open" button, and steal the disc. It hap-
pens at hifi exhibitions, too. 
Now Philips has come up with a neat 

solution. The Dutch company's latest CI.) 
player, the 840 (a very nice machine, in-
cidentally) has all the usual control buttons 
on the front, plus some extra ones. 
Shop keepers are told a secret combina-

tion code, which involves pressing three of 
these in order. After that, and until another 
secret code is entered, the disc plays but the 
drawer is electronically locked. 
For obvious reasons. Philips do not put 

the secret code in the instruction manual 
and we are not going to publish it. But we 
will draw your attention to something else 
that is in the instruction book, and which 
no-one else yet seems to have spotted. 

show garbage and the machine lock up 
and refuse to operate. The cure was to 
unplug from the mains and remove the 
memory back-up batteries, to "cold start" 
the machine. 
This did the trick, but lost all stored 

numbers and codes. Amstrad say they 
traced the fault to static electricity gener-
ated between some brands of paper and 
the plastic sheet feeder. The fix, says 
Amstrad, is an anti-static strip to be 
provided on the feeder tray in all future 
machines. 
Amstrad buys in these machines from 

Hong Kong. Humidity is so high there 
that static electricity is never a problem. 
But when equipment is used in a 
centrally heated room or office, static 
rears its ugly head. 
My advice; if you buy one of these 

good value fax machine units, is to check 
that it has the strip. 

Hot Wire 

I recently met a German electronics 
engineer whose hobby is collecting old 
radios. His prized possession is the first 
German portable sold off after the war. It 
ran on bulky batteries but as an option 
could be plugged into the mains, just 
like a modern portable radio with mains 
adaptor. 
The wily Germans kept the price and 

size down with a neat trick. They left out 
the transformer normally needed to drop 
mains voltage to battery voltage.' Their 
trick was to put a string of high volt-
age resistors in the mains cable. So by 
the time the mains voltage had got from 
the wall socket to the radio, it had been 
dropped to the same level as a battery. 
The inevitable side effect, of course, 

was that the mains cable got very hot. So 
in cold weather the radio doubled as a 
room heater. 

'On no account should readers try this 
on their radios - we value your custom 
too much to loose you' - Ed 

Like many Philips CD players the 840 
has a feature called "favourite track 
selection", or FTS. This lets the user 
program the player to play only selected 
tracks from a disc, in any preferred order. 
The clever part of FTS is that the player 
recognizes the disc, by memorising its 
unique combination of music tracks and 
times. No two discs are ever likely to have 
exactly the same mix of musical items. 
FTS on the 840 goes a lot further. In 

addition to memorising the user's favourite 
track selection, it also quietly notes and 
memorises the number of times any of 
these discs are played. 
This information stays stored in the 

player's memory, even when it is switched 
off. So at any time the player can tell how 
many times a particular piece of music has 
been played. 
Users have absolutely no use for this 

feature. But it provides a technological 
basis for the record industry's future plan 
to charge the public copyright fees for 
every home recording made. 
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PASSIVE INFRA-RED INTRUDER DETECTOR 

T
HE RP33 Riscomp passive infra-red intrusion detector 
is designed for use in both residential and commercial 
security systems. It operates by detecting the body heat of 

an intruder moving across the detection field. The detector 
employs a dual element Dyr oe I ect r i c sensor which is designed to 
overcome the effect of :hanges in ambient temperatures, thus 
ensuring a stable and re:iable performance, while the con-
siderable filtering employed in the advanced circuitry ensures 
that the sensor is unaffected by RF interference and electrical 
transients. 

Installation is easily carried out on a flat surface or in a corner 
location without the need for additional brackets, whilst the 
angled rear of the case permits the unit to be mounted in an 
off-set position as may be required in some locations to achieve 
optimum coverage. Vertical adjustment of the detection pattern 
over a 10° range is provided, whilst the dual range facility allows 
the installer to optimise coverage for the intended location. 

The RP33 is suitable for use with the Riscomp control units 
type CA 1382 and CA 1250, or any equivalent high quality 
control unit. 

SPECIFICATION 

Operating voltage: 
Current consumption: 
Relay output: 

Anti-tamper switch: 
Detection range: 

Detection zones: 
Maximum operating angle: 
Mounting height: 
Walk test: 
Dimensions: 
Sensor type: 

9-15V d.c. 
14mA at 12V. 
Normally closed contacts rated at 
0.5A with 22 ohm resistor in 
series. 

Normally closed rated at 1A. 
Switchable between 7 and 12 
metres. 

24 in 3 planes 
85' 
2-3 metres. 
Red led. (with disable switch) 
80mm x 60mm x 40mm. 
Dual element ambient cancelling. 

DETECTION PATTERN 

HOR I ZONTAL 

- 

sim  SIN  IV 

la  IS  IN. 

VERTICAL 

POST TO: EE Intruder Detector offer, 
Riscomp Ltd., 51 Poppy Rd., Princes 
Risborough, Bucks HP17 9DB 

INTRUDER DETECTOR OFFER 
Please suply: 

Quantity Product Price 

RP33 Intruder 
Detector £ 

Prices  Overseas Airmail Postage £ 
include VAT 
and delivery Total £ 
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eb...Beeb...Beeb...Beeb...Bee 
... Interface ... Disk Interface 

THE standard BBC micro disk interface 
is something that was covered briefly in 

a previous "Beet) Micro" article. On that 
occasion we were mainly concerned with 
actually installing the disk interface com-
ponents (which were an optional extra on 
the BBC model B), and getting the com-
puter connected to a suitable disk drive. 
The cost of fitting this type of interface is 
now quite high, with some of the com-
ponents seeming to be in short supply (and 
long out of production).  However, I 
believe that there is still a disk interface 
upgrade available at reasonable cost, al-
though this would seem to involve fitting a 
daughter board of some kind onto the 
main board. 
Anyway, a disk drive still represents one 
of the best upgrades for a basic BBC model 
B computer. The BBC computer's cassette 
interface is one of the best, but it falls well 
short of the disk system in terms of speed 
and convenience. Much of the best BBC 
software would only seem to be usable with 
disk based systems. 

Disk Basics 
In this month's article we will consider 
the basic way in which the BBC disk inter-
face operates. Disk interfaces are probably 
less well understood than (say) RS232C 
or Centronics types, and are inevitably a 
bit more complex. The fundamentals of 
disk interfaces are not difficult to master 
though, and it is quite an interesting form 
of interface. 
It is worth mentioning that the type of 
floppy disk interface used in the BBC 
computers is essentially the same as that 
used on many other computers, such as the 
IBMs and compatibles, Atari STs, etc. 
There are occasional differences between 
one "standard" disk interface and another, 
with some interfaces having the ability to 
detect whether or not the drive door is 
closed, for example, while others do not 
implement this feature.  Much of the 
information given here applies equally to 
many other computers though. 
Connection to the disk drive or drives is 
via a 34 way IDC connector and a 34 way 

cable. At the disk drive end of the sys-
tem there is usually a 34 way edge con-
nector, and the cable simply connects pin 
1 to pin I, pin 2 to pin 2, and so on. 
As can be seen from the pin identification 
diagram of Fig. I, many of the 34 wires 
are either left unused, or simply act as 
screens between the various control cables. 

Parallel? 
You may encounter references to disk 
drives being parallel data devices, and I 
have seen it stated that they achieve their 
relatively high operating speeds by using 
parallel data exchanges.  This is a little 
misleading in that data is fed to and 
received from a disk drive in serial form. 
The disk controller chip provides serial to 
parallel, and parallel to serial conversion so 
that, as far as the software writer is con-
cerned, the disk drive appears to be a paral-
lel device. It is not though, and data is 
written to and read from the disk on a bit-
by-bit basis. 
Control of the disk drive is really a three 
stage process.  Working from the disk 
drive backwards, much of the control 
electronics is actually part of the disk drive 
itself. Thus, the drive can be controlled 
using a few simple digital outputs, plus 
a few digital inputs that are needed to 
monitor status output's of the drive's con-
trol electronics. 
Next there is the disk controller chip, plus 
some supporting hardware, in the com-
puter. The exact facilities the controller 
provides varies from one controller to 
another, but it at least provides the neces-
sary inputs and outputs to interface to the 
disk drive, plus some electronics to keep 
track of the read/write head's position. It 
may also provide facilities such as aids to 
disk formatting and error detection. 
Last, and by no means least, there is 
the operating system software.  This is 
generally in ROM within the computer, or 
to some extent within ROM. With a disk 
based operating system such as MS/DOS it 
is not possible to have all the disk control 
routines on disk, as it would be impossible 
for the operating system to boot-up from 
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Fig. 1. Details of the BBC computer's disk port. 

... Interface ... 
disk at switch-on!  Some disk control 
and reading routines must be present in 
firmware within the computer. 
In the case of the BBC computers of 
course, the operating system program is 
contained entirely within the appropriate 
ROM. It would probably be an exaggera-
tion to say that the disk interface is totally 
unusable without the correct disk operat-
ing system ROM installed in the computer, 
since it would presumably be possible to 
use your own routines to directly con-
trol the disk system. However, this would 
definitely be doing things the hard way, 
and normally the disk drive would only be 
accessed via the appropriate operating sys-
tem calls. 

Control Lines 
If we now consider the important lines on 
the disk interface, there are separate read 
and write lines ("read data" and "write 
data"), and not a bidirectional data line. 
However, there is a single read/write head 
fitted in the disk drive (or two read/write 
heads in the case of a double-sided drive). 
The drive must be set to the read or write 
mode via the "write enable" input, and it 
will not be switched automatically simply 
by sending data on the "write data" line. 
There are two drive select outputs, and 
this enables four disk drives to be con-
trolled, as there are four possible logic state 
combinations for these outputs. Probably 
few BBC computer systems are equipped 
with more than two drives, and in most 
cases the second drive select line is super-
fluous. The BBC computer is compatible 
with double-sided disk drives, and when 
used with these it is the "side select" line 
that is used to select the desired side of the 
disk. 
I suppose the easiest system of setting 
the drive to the desired track would be 
to have a number of parallel outputs, so 
that the desired track number could be 
written to the drive using the correct bi-
nary code.  The system actually used is 
more crude than this, with the drive being 
stepped from one track to the next. The 
basic idea seems to be to have two outputs, 
with the "seek/step" one being used to step 
the drive from one track to the next, and 
the "direction" output being used to con-
trol whether the drive steps upwards or 
downwards. 
The disk drive is a bit like a mechanical 
version of a binary up/down counter. Al-
though this method of control may be a 
bit crude, the disk controller hardware plus 
software or firmware in the computer can 
make selection of the desired track an easy 
process, with the stepping procedure being 
"invisible" to the programmer. 

Sectors 
Selecting the right track is easy enough 
with the aid of the disk interface chip's 
hardware, but each track is divided into a 
number of sectors. The BBC disk inter-
face uses ten sectors (numbered 0 to 9) 
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per track, and the disk drive system must 
be able to find the required sector of the 
selected track. The "index" input on the 
computer is an essential part of the disk 
system's navigation system. This operates 
in conjunction with the index hole in the 
disk, and a simple photo-electric circuit in 
the disk drive's electronics. 
Each time the index hole in the disk 
passes the index window in the sleeve, a 
pulse is generated and sent to the computer 
via the "index" line. The disks and drives 
used with the BBC computer are of the 
"soft sectored" variety, which means that 
there is only one index hole per disk, not 
one per sector. This index system therefore 
does no more than mark out a single 
reference point on each track, which can be 
used as the starting point of one sector. 
The starting points of other sectors can 

be located initially by a system of timing. 
This relies on the disk drive having a stan-
dard rotation speed which must be main-
tained with good accuracy. The disk con-
troller chip includes facilities to aid the 
location of the beginnings of sectors. Once 
a disk has been formatted, there are marker 
signals on the disk which aid the disk sys-
tem in its navigation around the disk. 

Write Protect 
The "write protect" line is an input, and it 
enables the computer to detect the presence 
of a write protect tab on the disk. I think I 
am correct in stating that this is just to 
enable the computer to display a suitable 
error message if its operating system is 
designed to do so. 
The drive itself is designed so that it will 
not write to a disk that is equipped with a 
write protection tab, even if the computer 
should try to force it do so. The "load 

head" line is used to control whether the 
head is withdrawn, or in place against the 
disk. 
The 8271 disk controller chip of the 
original BBC disk interface is at addresses 
from ?&FE80 to ?&FE84, but in practice it 
should never be necessary to read or write 
direct at any of these addresses. There are 
operating system commands and calls to 
aid control of the disk system. Also bear in 
mind that the more recent BBC disk inter-
faces are not actually based on the 8271 
controller, and any direct control of the 
interface that assumes an 8271 is fitted will 
obviously be unsuccessful if tried with a 
more recent interface. 
This covers the basic way in which the 
disk interface functions, but it little more 
than scratches the surface as far as the 
detailed operation of the BBC disk system 
is concerned. A more detailed discussion 
really goes beyond the scope of this series, 
but if you are keen to know more there is at 
least one book which covers this aspect of 
the computer in great detail. 

Key To Success 
Some time ago I appealed for any infor-
mation about public domain ("PD") or 
shareware software for the BBC com-
puters. Software of this type certainly exists 
for the Archimedes computers, and most 
other current machines (plus a few obsolete 
types come to that). The totally under-
whelming response to my appeal for infor-
mation would tend to suggest that my 
suspicions were correct, and that no sig-
nificant amounts PD or shareware software 
is available for the BBC model B series of 
computers. 
Some time ago I also mentioned that 
replacement keys and keyboards were 

available for the BBC computers, from the 
original models A/B through to the Master 
128. A letter from a reader indicated that 
both of these were actually very difficult to 
obtain at that time. The situation might 
have improved by now, but it is probably 
worth mentioning that computer keyboard 
switches are listed in several of the larger 
electronic component catalogues.  Al-
though it is unlikely that the correct type of 
switch will be obtainable as an "off the 
peg" item in a components catalogue, you 
might be able to find something quite 
similar. 
I once managed to repair the keyboard of 
an obsolete home computer by using a key 
switch that had the right "footprint" to fit 
the printed circuit board, but which did 
not fit the key correctly. A small amount 
of filing soon had the key nicely in place 
though. Even if you cannot find something 
that is suitable as a long term replacement, 
you might at least be able to produce a 
temporary fix that will enable the computer 
to be used to some extent until a proper 
replacement can be obtained. 
There is an old service engineers "trick" 
that might be applicable to BBC keyboard 
problems. If a switch becomes faulty, and 
a replacement cannot be obtained, it is of-
ten possible to swop over the faulty switch 
with another one on the equipment that is 
little or never used. 
Whether or not a key of the BBC key-
board could be successfully sacrificed in 
this way obviously depends on the applica-
tions in which it is used, but probably in 
most cases there is at least one key that is 
non-essential. As it is the keys that are 
used the most which tend to wear out first, 
a swap of this type would almost certainly 
render the computer a little more usable. 

The Archer Z80 61)C 
The SDS ARCHER — The Z80 based single board 
computer chosen by professionals and OEM users. 
* Top quality board with 4 parallel and 2 serial ports. 
counter-timers, power-fail interrupt, watchdog timer. 
EPROM & battery backed RAM. 

* OPTIONS: on board power supply, smart case. 
ROMable BASIC. Debug Monitor. wide range of 10 & 
memory extension cards. 

The bowman 68000 6bC 
The SDS BOWMAN — The 68000 based single board 
computer for advanced high speed applications. 
* Extended double Eurocard with 2 parallel & 2 serial 
ports. battery backed CMOS RAM, EPROM. 2 counter-
timers, watchdog timer. powerfail interrupt. & an 
optional zero wait state half megabyte D-RAM. 

* Extended width versions with on board power supply 
and case. 

6herwood Data 6y6tEm6 Ltd 
Sherwood House, Unit 6, York Way, Cressex Industrial Estate, High Wycombe, Bucks HP12 3PY. Tel: 0494 464264 
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Constructional Project 

MARC 
MAINS APPLIA NCE 
REMOTE CONTROL SYST 
CHRIS WALKER 
Part Three: Mains ON/OFF Decoder 
Allows up to 15 different household 
mains appliances, placed anywhere in 
the house to be controlled form the 
safety ofy our armchair. 
Can be linked to the home computer. 

T
HE Mains Appliance Remote Control 
(MARC) system described in the 
last article is designed to facilitate 

easy remote control of mains operated 
appliances without running control wires 
to them. It works by sending encoded 
control data down the mains wires where it 
is received by a designated decoder unit 
into which the appliance is plugged. 
The decoder, therefore, has control over 
the a.c. power entering the appliance allow-
ing ON, OFF switching to be performed. 
Up to fifteen different decoders can be ad-
dressed. 
The unit to be described in this article is 
an ON/OFF Decoder which, as its name 
implies, gives on/off control of appliances 
rated at up to 5A resistive (this rating can 
easily be increased). The power switch on 
the appliance is left permanently in the 
ON position and the decoder performs 
the switching under control of the En-
coder Unit described previously. Although 
the prototype is fitted with a 13A plug 
and socket the unit can be permanently 
wired into the house electrical system (via 
suitable fusing) to control fitted devices 
such as ceiling lamps etc. 

S YSTE M 
O PERATIOAI 
The Encoder unit, described last month, 
sends digital information along the house 
wiring by keyed carrier modulation of a 
100kHz carrier wave. 

The first requirement of the MARC 
Decoder unit is to separate the 100kHz 
pulsed carrier wave from the 50Hz mains 
a.c. waveform. This is performed by the 
100kHz filter section on the block diagram 
of Fig. 3.1. 
The amplitude of the receiver carrier will 
depend on a few factors, namely: 

a) The line length between encoder and 
decoder. 

b) The loading on the line caused by 
appliances connected to it. 

c) The loading on the line caused by 
other MARC decoders. 

In. order to compensate for various trans-
mission line conditions, the received signal 
undergoes a small amount of amplification 
( x 10) before entering the demodulator. 
Demodulating a keyed carrier is a very 
simple task and it is primarily for this 
reason that keyed carrier modulation is 
employed in the MARC system. When 
no carrier is present the output of the 
demodulator is low. When receiving a 
carrier pulse, the demodulator output is 
high. 
These digital pulses are fed to the data 
input of the decoder which waits to receive 
two consecutive and identical "words" 
before responding, thus greatly reducing 
the chance of receiving errors. Each data 
word transmitted by the encoder consists 
of two parts. Firstly the "receiver number" 

Fig. 3.1. Block diagram for the ON/OFF Decoder 
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is encoded onto the line, this designates 
which decoder is to respond to the incom-
ing data. 
Four switches set which receiver number 
any one particular decoder should be, in a 
normal system all decoders will be set with 
different numbers but in certain situations 
two or more decoders may be required to 
respond simultaneously to the same com-
mand and thus be set with the same num-
ber. There are fifteen different combina-
tions of the four switches (0000 not al-
lowed). 

F U NCTIO N C ODE 
The second part of the data word con-
tains the "function code" which deter-
mines what action the chosen decoder unit 
should take on receipt of its command. The 
ON/OFF Decoder described here responds 
to function codes 0001 (ON) and 0010 
(OFF). The output of the decoder drives a 
double-pole relay which switches mains 
power to the appliance. 
Without the use of a dedicated integrated 
circuit to perform the decoding function it 
would be difficult to produce a design such 
as this. It is important, after all, to make 
the decoders relatively compact or else they 
become obtrusive and the advantages of a 
"wireless" control system are lost. 

CIRC UIT 
D ESCRIPTIO N 
Readers familiar with the Encoder cir-
cuit will notice a very similar "front 
end" in Fig.3.2, between the low-voltage 
electronics and 240 volts mains. Capacitors 
Cl and C2 provide complete isolation of 
the circuit from mains live and neutral but 
present a low impedance to the 100kHz 
(actually 104kHz) carrier signal which thus 
flows through one winding of impedance 
matching transformer T1. 
Capacitors CI and C2 MUST be of "Class 
X" rating since they are connected di-
rectly between live and neutral. Cheaper 
capacitors, although of adequate working 
voltage, could fail explosively! 
The signal is induced into the other 
winding of T1 which, together with 
capacitor C3, forms a parallel tuned circuit 
tuned to resonate at the carrier frequency. 
At resonance, a parallel tuned circuit has a 
high impedance and a large amplitude 
signal appears across it. Signals at different 
frequencies will appear at significantly 
lower amplitudes because the circuit has a 
lower impedance at these frequencies. A 
simple single-stage passive tuned circuit 
filter provides adequate filtering in this 
application. 
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Fig. 3.2. Complete circuit diagram for the ON/OFF Decoder. It is most important that only the specified capacitors be used for 
Cl and C2 

The incoming signal is coupled through 
capacitor C4 to the base of transistor TR1 
which is biased as an amplifier with a gain 
of about ten. Emitter follov‘er TR2 buffers 
the output to drive a diode pump which 
demodulates the keyed carrier. 
When a carrier signal is received the volt-
age at TR2 emitter oscillates up and down. 
The d.c. bias is removed by capacitor C5 
and, during positive half-cycles, the charge 
is pumped via diode D2 into capacitor C6 
which consequently develops a pd. (poten-
tial difference) of about 10V across its ter-
minals. When the carrier stops, the p.d. 
across C6 rapidly drops to zero as it dis-
charges through resistor R6. 
In order to "square up" the data pulses 
from the diode pump they are fed through 
the Schmitt trigger formed by ICI and 
associated components. The positive feed-
back provided by resistor R9 provides a 
small amount of hysteresis about 0.4V. 
Resistor R8 and preset potentiometer 
V RI provide a reference voltage which sets 
the switching points of the Schmitt trigger. 
Preset VR 1 is adjusted so that the voltage 
at the inverting input of id I is just below 
the "'high" output from the diode pump. 
This way, the pulse lengthening effect dis-  • 
cussed in the previous article is reduced to a 
minimum 

D EC O DER 
Pin 9 of IC2 is the data input of the 
decoder. The d.i.l. switches SI to S4 set 
the binary code on pins 2 to 5 which 
determines the "receiver number" of this 
decoder. As in the Encoder unit, pin 1 is 
tied to OV. 
Resistor RI4 and capacitor Cl are timing 
components which enable the decoder to 
distinguish between a long or short data 
pulse whilst RI5 and C8 are used to detect 
the space between "words". All these com-
ponents should have a tolerance of ± 5 
percent or better. 

Pin 11 of IC2 is the "valid transmis-
sion" output which briefly goes high if the 
received data matches the code set on pins 
1 to 5. It is used to light I.e.d. D4 which is 
useful during setting-up to determine when 
a decoder has been addressed properly. 
The received "function code" is latched 
onto pins 12 to 15 of IC2. Pin 15 is the least 
significant bit, therefore, when the "ON" 
code (0001) is sent this pin goes high and 
switches on transistor TR3 which energises 
relay coil RLA, closing the contacts and 
switching on the appliance. Code 0010 
(OFF) relaxes pin 15 to zero and switches 
off the relay. 

Transformer T2 derives 12V ac. from 
the 240V mains which is then rectified 
by diodes D7 and D8 and smoothed by 
capacitor C9. There is a stable I 2V present 
across Zener diode D5 and, allowing for 
the 0.6V base-emitter voltage drop, about 
II .4V exists at transistor TR4 emitter 
which supplies the rest of the circuit. 
Capacitor CIO decouples the supply rails. 
Components VDR I and transient sup-
pressor "diode" D6 are protection devices 
which prevent high-voltage spikes on the 
mains from entering the circuit and damag-
ing the electronic components. The mains 
transient suppressor VDR I presents a low 

The complete MARC control system showing, from left to right, temperature mains 
interface, decoder, encoder, infra-red transmitter and temperature display. 
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NUMBER ON THIS SIDE 

{N 

240V 
A C 
OUT 

BOTTOM VIEW OF Ti 
tIQ CONNECTION MUST 
BE MADE TO PINS  OR 2 

TERMINAL 
BLOCK 

BC 548 

TR1- TR3 

  BOTTOM VIEW 

e 

0 V  t T2 
PRIMARY 

T2 
SECONDARY 

COMPONENTS 
Resistors 
R1, R6, R7 
R2 
R3 
R4 
R5, R1O-R13 
R8 
R9 
R14 
R15 
R16 
R17 
R18 

100k (3 off) 
10k 
8k2 
680 
1k (5 off) 
1k5 
2M7 
68k 
150k 
4k7 
820 
470 

All 0.25W ± 5% carbon 

Potentiometer 
VR1 

Capacitors 
Cl, C2 

C3 
C4 
C5, C6 
C7 
C8 
C9 
C10 

10k min skeleton preset, 
horiz. 

47n  metallised PETP 
(Class X) (2 off) 

47n  metallised polyester film 
10n  polyester layer 
ln  polyester layer (2 off) 
22n  polyester layer 
220n polyester layer 
470p radial elec. 35V 
100n monolithic ceramic 

Fig. 3.3. Printed circuit board com-
ponent layout and full size copper foil 
master pattern. 

• ° 3/7c1 So  • 

/   :1111 1111I IIS I 
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Semiconductors 
D1 -D3 
D4 
D5 
D6 
D7, D8 
TR1-TR3 
TR4 
IC1 
IC2 

Miscellaneous 
R LA  12V, 150 ohm coil, relay with 5A 240V a.c contacts (see text) 
Si to S4  Quad d.i.l. switch 
Ti  707VXA0242YUK transformer 
T2  Mains transformer 12V-0V-12V 100mA secondary 
VDR1  Mains transient suppressor 
Single-sided printed circuit board available from EE PCB Service, code EE697; 

3-core mains cable; plastic case; 8-pin d.i.l. socket; 16-pin d.i.l. socket; strain relief 
grommets (2 off); 13A plug and trailing socket; terminal block; nylon nuts and bolts. 

1N4148  signal diode (3 off) 
any small light emitting diode 
BZY88C12V 12V Zener diode 
1N6277  transient suppressor 
1N4001  rec. diode (2 off) 
BC548  npn silicon (3 off) 
BFY51  npn silicon 
CA3130  CMOS op-amp 
M1 45027  remote control decoder 

Se* 
SKOP 
TALK 
Page 

Approx cost 
guidance only 

impedance to incoming spikes whilst D6 
acts as a very fast switch which prevents 
the positive supply rail from rising above 
about 18V. 

C O NSTFILJCTIO N 
Since this project involves direct connec-
tion to the 240 volt mains precautions must 
be taken to reduce the possibility of acciden-
tal contact with live connections. Insulate 
ALL exposed mains conductors and stick a 
layer of insulating tape over the high-voltage 
copper tracks of the printed circuit board. 
Also, although transformer TI appears to 
isolate most of the circuit from the mains, 
this device is NOT guaranteed to give total 
isolation in the event of an insulation failure. 
So. be on the safe side and treat the whole 
circuit as though it were live. 
All components except transformer T2 
and led. D4 are mounted on a single-sided 
printed circuit board. The component lay-
out and full size copper master pattern is 
shown in Fig. 3.3 This board is available 
through the EE PCB Service, code EE697. 
This board has been designed to fit inside 
a plastic "power supply" case measuring 
117mm X 63mm x 62mm (tapering slightly) 
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which provides a cheap, neat and com-
pact enclosure. The mains transformer is 
mounted upside down, bolted to the top 
of the box and I.e.d. D4 also protrudes 
through this face as shown in Fig. 3.4. 
The boxes purchased for the prototype 
units required four holes drilling in their 
base to allow it to be fastened to the top 
using se4f-tapping screws. Of course, any 
suitably sized box can be used. 

TESTING 
It is a good idea to build and test the cir-
cuit in stages as described below. Start off 
by inserting the power supply components; 
diodes D5, D6, D7 and 158, capacitors C9 
and CIO, resistor RI8 and transistor TR4. 
Also insert suppressor VDR I . 
Solder the leads from transformer T2 to 
the printed circuit board and then connect 
a 3-core mains power supply lead as shown 
in Fig. 3.3 (the Earth connection is not 
made at this stage). Terminate this lead in a 
13A plug fitted with 5A fuse. Insulate the 
board as described earlier and then apply 
power and check for approximately I2V 
between the power rails on the board. 

The mains transformer T2 
mounted upside down in the 
case top cover The transformer 
should be boiled in place using nylon 
nuts and bolts (see photo below). 

Fig 3.4. Layout of components within the recommended case. 

ar 
011 
044 4 

If all appears well, switch off and 
continue construction by nserting all the 
components relating to the 100kHz filter, 
amplifier, diode pump and Schmitt trigger, 
i.e. up to and including ICI on the circuit 
diagram. An i.c. socket is recommended for 
IC 1 . 
It is essential that transformer TI is in-
serted correctly. Refer to the pinout details 
in Fig. 3.3 and check continuity with a 
multimeter. When soldered in place there 
should be NO continuity tetween the pins 
connecting to capacitors CI and C2 and 
those connected to C3. 

(above)  The 
pleted circuit 
showing  the 
switch and relay. 

CO M - 
board 
d. 

(right) The completed 
ON/OFF Decoder and 
the  -appliance" 13A 
trailing socket 

• 

‘A.  - 
Now insert ICI in its socket (CMOS 
device, static sensitive) and re-insulate the 
p.c.b. with adhesive tape. Set preset poten-
tiometer VR I fully anticlockwise and apply 
mains power to the board. 
If you are fortunate enough to own an 
oscilloscope, connect it across capacitor C3 
and set the temporary link in the Encoder 
Unit to generate a permanent carrier wave. 
The received carrier should be visible on 
the 'scope display and the tuning slug in the 
core of transformer T1 is adjusted (using a 
plastic tool) for maximum amplitude, this 
brings the tuned circuit into resonance. 
If a 'scope is not available, the best you 
can do is to set the slug in a similar position 
to that in the Encoder unit transformer, it 
is not a very critical adjustment. 
Now connect a voltmeter between the 
output of ICI (pin 6) and OV. It should 
read about zero volts. With the carrier 
wave still present, slowly turn preset VR I 
wiper clockwise until ICI output just goes 
high .(about 11V). This output should now 

Everyday Electronics, August 1990 529 



FROM 
DECODER 

Li. imH CHOKE ISEE TEXT! 
L2= 6pH SUPPRESSION CHOKE 
CI. 220n METALISED PE TP (CLASS X1 

C L22 

0   

000000 \ - 0 

0 —( Ttragir\- 1 —( 1 =01511\ - 0 

EE2651G  

TO 
APPLIANCE 

Fig. 3.5  Simple filter for "noisy" 
appliances. 

"follow" the carrier wave, it must be low 
when the carrier is off, high when the 
carrier is on. Check this. 
Disconnect the power, remove ICI from 
its socket and insert the rest of the com-
ponents. Solder the "mains out" 3-core 
lead to the board and terminate it with 
a I 3A trailing socket if required. The 
"receiver number" is set in binary on d.j.'. 
switches SI to S4, pin 2 is the least 
significant bit. Closing a switch sets the 
input to binary I. 
When the unit is addressed by the 
Encoder led. D4 should flash. Notice that 
any odd numbered function code will 
switch the relay on since this will always 
make the least significant data bit (pin 15 
IC2) high. Complete decoding of all 15 
"function codes" can be achieved using a 4 
to 16 line decoder/demultiplexer chip but 
this is not necessary when such simple 
control is required. 
If it is required to control high power 
mains appliances rated above 5A then a 
relay with stronger contacts is needed. This 
will probably not fit the space provided on 
the p.c.b. so some modification is called 
for. Also, if the coil current is above about 
80mA transistor TR3 will need up-rating 
along with power supply transformer T2. 
The printed circuit board tracks carrying 
high current should be reinforced by sol-
dering pieces of stout wire along them. 

J A M MI NG 
It has been found, in some situations, that 
if the Decoder is used to switch on par-
ticularly "noisy" appliances the resulting 
mess placed on the mains line in such close 

should be rated well above expected Completed noise filter All components 
load currents. 

proximity to the decoder swamps its front 
end and prevents it from receiving "switch 
off- signals! 
Televisions and microwaves are the big-
gest offenders I have come across. Simple 
filtering placed between the appliance and 
decoder as shown in Fig. 3.5 has been suc-
cessful in both cases. 
The 6µH coils are sold as mains suppres-
sion chokes whilst the 1mH coil L I is made 
by winding about 30 turns of insulated wire 
through a ferrite toroid ring about 38mm 
in diameter. Similar toriods are available 
from Cirkit although exact dimensions are 
not important, the idea is just to create a 
coil which presents a high impedance to the 

100kHz carrier which would otherwise be 
"lost" through the 220nF capacitor. 
When winding this coil be sure to use wire 
which can handle the current drawn by the 
appliance concerned and check that the 
edges of the toroid are smooth and not 
likely to "nick" the insulation. The sup-
pression chokes are also available in dif-
ferent current ratings, choose a type with a 
rating well above the expected load cur-
rent. 
The capacitor should, once again, be a 
"Class X" type. The whole circuit can be 
built on a small piece of plain matrix board 
(see photograph) and safely housed in a 
suitable case. 

Next M onth: Digital Roo m Ther mostat. 
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tactang 

.2;2. " SEND ORDERS TO - 

1?'4e  MARCO TRADING 
co  THE MALTINGS, HIGH STREET, WE M 

SHROPSHIRE SY4 5EN  DEPT 8 
Tel: (0939) 32763 Telex: 35565 

Fax: 0939) 33800 
ELECTRICAL & ELECTRONIC 
COMPONENT SUPPLIERS V/54 

Ii W T  VISIT OUR SHOPS AT 
SUPERTRONICS, 65 HURST STREET, BIR MINGHAM. 021 6666504 

WALTONS, 55A WORCESTER STREET, WOLVERHAMPTON. 0902,22039 

A:\ 

NE W CATALOGUE 
200 + PAGE ELECTRONIC 
COMPONENT CATALOGUE 

(INCLUDING DISCOUNT 

TICKETS) SEND £1.00 

TI M-4 M 
BLACK - 6A 250V 
1 + 85P 100 + 65P 

(2 metres) 

ANTEX IRONS 
C-15W IRON 
CS-17W IRON 
XS-25W IRON 
XS-KIT 25W 
CS-Kr 17W 
C-KIT 15W 

ALL BITS FOR IRONS - 
ELEMENTS £.95 STANDS £2.99 

£7 65 
£7 75 
£7 85 
E10 85 
£10 75 
£10 75 

ORYX PORTASOL GAS 
SOLDERING IRON 
£1 8.75 TIPS £5.50 

MARCO KITS 
Cerny: 50V 1 1251 
Nome,. Gee O M 
Fuse 20mrn 0 B (W I 
fuse 20ren A 5 (BO) 
Pre set Pon Hera 11201 
Pre sr Pon Van (1201 

RESISTORS 
0 2SW Pope. (10301 
0 25% Solt 1305) 
0 259% 10 on (610) 
0 SW Popular (1030) 
0 5W 5 oft (365) 
0 5W )0 off (730) 
11N5ott (3651 
2W 5 alt (365) 
Zone Chcdes Solt (55/ 

£3 99 
CI 50 
(475 
CB 50 
£7 75 
17 75 

C699 
£375 
£510 
(10 75 
£540 
fl 75 
£1526 
£2500 
£3 99 

BT APPR VED 
Master Socket (Flush) 
Marer Socket (Surface) 
Secondary Socket (Flush) 
Secondary Socket (Sudace I 
T Cable (per metre) 

100M 
Line Jack Cord with Plug 
Earn Lead 5 metres 

£3 30 
£3.25 
£2 05 
12 50 
15p 

£12 00£  
2 20 
C4 30 

SERVICE MANUAL 
SONY SL C5 6 7 9 

)ERGUSON VHSTJ1 3000 11R3330L 
TE ACUSON VHSTJ1 ,3022 1.1113320ES 

ALL £8.00 EACH 

STORAGE 
UNIT 

FqF-Ta lF1 
rr u rn 

F=IF=2-'1   
[ MITI 
P:=IFLPIF---11R 

F M-U1 

UGUST SPECIAL 
OFFER 
DRA WER UNIT (540) 

Contents 60 drawers 37 x 175 x 55mm 
Overall size 300 x 540 x 160mm 

ONLY 
£24.99 
Nor £ V439.1"  

60 DRAWERS 

Please add 11 50 P&P 
unless stated 

£2.99 
ORDER CODE 
TOOL DESOL 

22SWG RESIN OLDER 

500gm. REEL  1 -  lOu  100 
£4.99 £4.75 £3.99 

ALSO 18SWG at £4.95 500gm 
Orders of 5 or more reels please add a further 75p  P 

TDK CA  ETTE 

AD 90.  used once 
lk erased, good as 

new fully guaranteed 

£7.50 for 10 
£60.00 for 100 

BASF  90  cassettes. 
used  once  Bulk 
erased, good as new, 
fully guaranteed 

£5.00 for 10 
£30.00 for 100 

vrrM 
cai rn 

G200  WINS202  CIS 
A complete wireless microphone system comonong a 0201 waver wrth matching 0202 microphone. +Ands/veld 1 ern 
patch lead for connacbon of reenter to amennortar and on. pair or racking brackets or the weever All erected in a tough 
veny1 Ease 

Renner 
Racer/mg Vequenoes  1 73 EIM10,174.1Mhc174.5141He, 174 /3MHz or 175 OMHz 
Rma,vrn4 system  Single wear belitedyreconvenan FM detector 
Interne ate frequency 
Antenna impedance 
RFeensrovrty 
SAS rate 
Squelch thneshok1 
Image end spunous erection 
0.-emphasis 
Audio output level 
Audro harmonic distortion 
Pnor 
Chrn• 

FM TRANSMITTER 

Vary High Oiekty MINI BUG - Ideal tor baby alarms etc) , 
A wen/ good neve is obtainable - we have obtained over 'h min 
but it does depend on conditions Simply remove cover - hsert 
battery - and you re ready to go Reception can be obtained on 
any FM radio Frequency 105 109MHz FM Power PP3 9V bat mremn1".  
retry (not included) Dimensions 425 .225 .0 75  Order Code  ps 99  
SO 304  Price 

FULL RANGE 
OF VIDEO 
PARTS 

Heads, belts, 
rollers, etc, etc 

AVO 8 
METER 
Complete with 
leads and carrying 
case. In good 
condition 

ONLY  £49.00 
PLUS  £3.50 

P&P 

10 7MHz 
7511 
0 701 

Better than 4040 
Adiustable from 101113kr V to 40d13eV 

Al least 6016 
75kS 

750mV at 60011 
lease/ie. 0 5% 

7401/m 50He 12500 
190 • 54 • 200mm 

Price: £150 
Transmitter 
Receenng trequenoes  1 73 Bkeq. 
Frequency stability 
Modulation system 
liarmone and spunous output power 
ere-emphasis 
Mae frequency devistron 
Frequency res ponse 

DISIOlkan 

rate 
Amber", temperature rand. 
Operating voltage range 

141 W O, 174 5M11,174 8M117 or 175 014Hr 
0 005% 

Crystal controlled FM 
Less Thar 4.5d13 below corner lever 

750S 
tiOkHr 

7OHJ-12000Hr 
Less than 0 5% 
Better than 8748 

PC 40°C 
38Vte I OVA 

BRAND NE W FANS 
LIMITED STOCK 

80mm - 240V Torin-TA300 
80mm - 12V 0-13A Panaflo   

OSCILLOSCOPES 

  £3.50 
£4.50 

TEKTRONIX 2215. Dual Trace 50MHz. Delay 
Sweep with manual. New  £500 
Prows. Limited quantity 

Inc VAT (Carnage £12) 

TELEQUIPMENT D755 OSCILLOSCOPE 
Duel Trace. 50MHz Delay Sweep, Secondhand - 
Excellent Value - Solid 
State Full Manuals  £300 
Supplied.  Inc VAT (Cartage T12) 
ALSO OTHER SCOPES IN STOCK PLEASE RING 

iiiiim murTruirg7Frei-4 
Includes 

* Optima Alarm Control Panel 
ir External Red Bell Box 

* 2 x 1 Internal Passive I R 

* 2 x Door Contacts 

* Siren for bell box 

* 100 mtrs cable and clips 

* Full fining instructions 

ONLY L11.5. f2.50 CARRIAGE 
(Phone for further details) 

12V TWIN FLUORESCENT 
LAMP12- DOUBLE TUBES 

ATTRACTIVE WHITE FITTING, RIBBED 
PERSPEX DIFFUSER. ON/OFF SWITCH, 3FT 
CABLE, TRANSISTORISED CIRCUITRY, 
KEYHOLE FIXING 12V DC 8W TUBES 
DIMENSIONS 368 67 43MM 

IDEAL FOR BOATS, CARAVANS, VANS, ETC 

IIffs I8114L1Jc141 
Charges AAA AS C 06 PP3 Ni Cads 
240V AC 

£4.99 ra, ow  .00! 

•  

NI-CAD RECHARGEABLE 
BATTERIES 

AAA 
AA 

PP3 

PRICE  EACH 
1  10 - 
ft 50  £1 30 
95p  85p 

£1 95  £1 80 
£2 00  ft 85 
£3 90  £3 75 

TEST PROBES - X1.X10 ONLY £14.99 

JUST ARRIVED 
TEST EQUIPMENT 

Philips (PM3263) 
Scope (second hand) 
100 Meg Dua Beam 
Delayed Time Base 

Price £950 Plus carnage El 5 

HARTLEY SCOPE 6 MEG 
(CT436) Dual Beam (with manual) 

£50 Plus carriage Li 5 

RED LED'  5M 
100  PACK £4.00 
1000 PACK £25.00 

Special price on 100s and 1 000 off 
Limited offer while stocks last 

GREASE 
ANDOK C TYPE 

Filtered 10 micron in very high quality 
syringe Complete with cleaner 

£1.50 each 
10 1 £1.00 each 

ABS BOXES 
BLACK 
PLASTIC 
INTERNAL  ORDER  PRICE 

DIMENSIONS  CODE  1 • 
mm 

A  B C 
76  58  35  BOX/MB1  £1 .24 
95  71  35  BOX/MB2  £1.32 
115  95  37  BOX/MB3  £1.58 
145  95 55  BOX/MB5  £2.20 
165 119  75  BOX/M87  £3.20 
207 122  77  BOX/MB4  £4.98 
213 142  57  BOX ,N1B6  £3.78 

-CLOSED-  I 
TELEVISION SYSTE M 

1 X CA MERA 1 X MONITOR  1 X CAMERA 
BRACKET 

Price £175 Plus £12.(X) carriage 

5-Minute 
Epoxy 
Gel 
£1.50 
lo £1.00 iiach 
A non sagging gel designed to sup 
port parts while bonding to a vertical 
or overhead surface Bonds quickly 
Fills gaps 
In Dev -Tube - the 2 in 1 dispenser 
that measures and dispenses the 
proper amount automatically 
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L A L  UZAX 

-bapq _Puifki6 
THE SUBJECT of this month's Ac-

tually Doing It article is the perils and 
pleasures of stripboard. I suppose that 
there are few products that have had as 
much impact on the hobby of electronics 
as the humble stripboard (or "Veroboard" 
as it is popularly known, this being the 
proprietary name for the board manufac-
tured by BICC Vero Ltd.). It is an "off the 
shelf" item that provides much of the 
convenience of a custom printed circuit 
board. 
Unlike most other universal electronic 

construction systems, it is not restricted 
to producing prototype circuits, with 
some other form of construction being 
used for the final unit. Having built a 
circuit on stripboard, you can then use it 
as the final unit. 
Others can also copy the design quite 

easily, without having to do a messy 
etching of custom printed circuit boards, 
or going to the expense of a ready made 
board. Provided your soldering is of good 
quality, finished boards should provide 
many years of trouble-free operation. 

STRIPPED FOR ACTION 
So what actually is this "miracle" 

product? Like most really good ideas, it is 
delightfully simple. A piece of board 
made from an insulating material is drilled 
with a matrix of holes. Various pitches of 
board are made, but the only type in 
common use these days has the holes 
spaced 2.54 millimetres (0.1  inches) 
apart. This pitch enables di!. integrated 
circuits and most other components to fit 
straight onto the board with no difficulty. 
There are "plain" stripboards, and with 

these the components are mounted on 
one side of the board, with their leadout 
wires connected together in the ap-
propriate fashion on the other side of the 
board. This method of construction is 
little used these days, but it remains a 
good one if a quick and easy means of 
producing high frequency circuits is 
needed. 
True stripboard has copper strips run-

ning along the rows of holes on its 
underside, as in Fig. 1. The idea is that 
the components are mounted on the top 
(non-copper) side of the board with 
their leadout wires threaded through the 
appropriate holes. The leads are then 
trimmed to length, and soldered to the 
copper strips. 
This is very much like building a cus-

tom printed circuit board as far as the 
constructor is concerned, but it is more 
difficult for the board layout designer. 
With a custom board you can run tracks 
more or less where you like. With strip-
board you have to arrange the layout to 
suit the regular pattern of strips. 

MAKING A BREAK 
In practice most circuits can not be 

accommodated on stripboard without 
resorting to a few cuts in the copper 
strips and the inclusion of some link 
wires. The breaks in the strips can be 
made with the special "spot face cutter" 
tool, or a handheld twist drill bit of 
around 4.5 to 5.5 millimetres in diameter 
will also do the job quite well. 
Either way, make sure that the strips 

are fully cut through, with definite gaps 
being produced. On the other hand, do 
not get carried away and cut deeply into 
the board (or cut right through!). Where 
a long line of cuts is needed in the strips, 
you will often find that they are shown 
in a zigzag pattern on the layout dia-
gram. This is done so as to minimise the 
weakening effect on the board. 

MAKING A LINK 
Link wires are normally made from 

about 22s.w.g. to 24s.w.g. tinned copper 
wire. In most cases you can simply use 
trimmings from resistor and capacitor 
leadout wires. Some link wires might be 
quite long though, and you will need a 
reel of suitable wire in order to deal with 
these (something that should be part of 
your standard kit anyway). 
It is not normally necessary to insu-

late link wires, but they should be taken 
straight from one hole to the next. If they 
are something less than taut there is a risk 
of accidental short circuits occurring. 
The best way to deal with link wires is 

to first cut a slightly over-length piece 
of wire from the reel. Next fit one end 
through the appropriate hole in the board 
and solder it in place. Then thread the 
wire through the other hole, pull it firmly 
with a pair of pliers to remove the slack, 
trim it to length, and then finally solder it 
in place. 
Interpreting stripboard layout diagrams 

is not too difficult as they are generally 
quite close representations of the real 
thing. In the interest of clarity many of the 
holes are often not shown, but usually all 
those around the periphery of the board 
are included. Circles represent unused 
holes, while filled circles indicate the 
holes to which something actually con-
nects. 
Ideally the underside of the board 

should be shown separate from the top 
side, as this makes it easier to get any 
breaks in the strips in the right places. In 
order to save space in the magazine or 
book, the breaks in the copper strips are 
sometimes included on the component 
side diagram, with no underside view 
being included. Usually something like 
an "X" is used to mark the position of 
each break. 

Remember that where the breaks are 
shown in a top-side view, what you see 
in the diagram is a mirror image of the 
underside of the board. Take due care 
when making the breaks. It is probably 
best to mark them all with a fibre-tip 
pen first, and then actually make the cuts 
once you have checked all the positions a 
couple of times. 

DRA WBACKS 
Stripboard is extremely good in most 

respects, but there are a few drawbacks 
that you should keep in mind. One of 
these is simply that stripboard layouts are 
generally less compact than those based 
on a well designed custom printed cir-
cuit board. However, it is not normally 
too difficult to keep the boards down to 
reasonable proportions, and most pub-
lished designs are quite compact. 
The original stripboard was extremely 

tough, and it was actually quite difficult 
to cut pieces down to size. Some of the 
boards that came later were very much 
less strong. In fact some of these boards 
were quite brittle, and had a definite 
tendency to shatter as they were sawn 
through. 
At one stage I virtually gave up using 

stripboard. It was a bit like tiling a 
bathroom (where you generally reckon 
on three whole tiles being needed to 
make each half tile!). 
I am glad to say that the boards I have 

used recently are very much tougher, and 
perfectly usable. They are not as tough as 
fibreglass printed circuit boards though, 
and mounting heavy components on 
them (such as medium to large size mains 
transformers) is probably not a good 
idea. 
Although  stripboards  can  accom-

modate virtually any circuit, they are 
better suited to some types than to 
others. Stripboard works well with most 
audio and simple digital circuits. With 
care, it can be used for very sensitive 
audio circuits and radio frequency types. 
The problem in these last two cases is 

the stray capacitance between the cop-
per strips. The layout has to be care-
fully designed to avoid problems with 
unwanted feedback through the routes 
this provides. 
Probably the type of circuit which is 

least suited to this method of construc-
tion is the complex digital type having 
buses to route all  over the board. 
Even custom printed circuit boards are 
stretched to the limit by this type of 
circuit, and matters are naturally that 
much more difficult with a "universal" 
construction method. Stripboard can be 
used for awkward digital circuits, but 
only with the aid of an inordinate number 
of link wires. 

MISTAKES 
The factor that many seem to regard as 

the main drawback of stripboard is that it 
is relatively easy to make mistakes. If you 
make an error when assembling a custom 
printed circuit board you will probably 
soon realise it, and it will probably be an 
easy matter to take corrective action. 
Things are very different with strip-

board, where there is not a nice and 
convenient relationship of one hole per 
leadout wire. In most stripboard layouts 
there are about ten unused holes for each 
one that takes a leadout wire or pin. You 
have to carefully follow the layout in 
order to get everything just right. 
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5 

O 0 

O C 

O 0 

O 0 

O 0 

O 0 

O 0 

O 0 

O•  0 

O 0 

5 

1 0 

O  e  0 

O  0  C 

O  0  0 

O  0  0 

O  0  0 

O  0  0 

•  C 

O  0  0 

O  0  0 

1 0 

15 
O o o 0 0 

O 0 0 0 0 

O 0 0 0 0 

O  •  0  0  0 
O0 0 0 0 

O0 0 0 0 
O 0 0 0 0 

O0 0 0 0 
15 

0  0 

20 
O 0  0 

O  0  0  4 

O  0 0 

O 0  0 0  o  n 

O  0 0 0 0 0 

O 0 0 0 0 0 

O 0 0 0 0  0 

O 0 0 0 0 0 

O 0 0 0 0 0 

O 0 0  o  0 0 

O 0 0 0 0 0 

20 

25 
O 0 0  A 

o B 

C 

D 

E 
or 

G 
H 

0 

o J 
o K 

25 

Fig. 2 Adding numbers (holes) and letters (strips) to a 
board and layout diagram can help you navigate your 
way around the board This is the method used in EE 
together with a small key "triangle" for overlaying on 
the top side. 

When making up a stripboard it is 
quicker to work out the component posi-
tions using relative rather than absolute 
positions. In other words, you work on 
the premise of having (say) a resistor's 
lead "x" number of holes to the right of 
another component already fitted to the 
board, rather than working on the basis 
of it being something like twenty holes 
from the left and six strips up. 
This is a slightly risky way of doing 

th ngs though, since if you should make a 
mistake with the position of one com-
ponent, any others placed relative to it 
w II also be wrong. Correcting the posi-
tions of one or two components is un-
likely to be very difficult, but moving one 
or two dozen is a different matter. You 
might have to start from scratch with a 
new piece of board, and possibly a lot of 
new components as well. 
A method that is used successfully by 

many people is to mark the layout dia-
gram with letters to identify the cop-
per strips, and numbers to identify the 
columns of holes (Fig. 2). On many 
stripboard layout diagrams this will al-
ready have been done for you. The board 
itself is then similarly marked using a 
fibre-tipped pen having a spirit based ink. 
You can then work in absolute mode 
without having to do a lot of counting. 
Although I have given the problems of 

getting the layout right as a drawback of 

stripboard construction, I suppose this 
may not be an entirely fair way of viewing 
matters. After the initial novelty has worn 
off, many constructors find that assem-
bling custom printed circuit boards be-
comes a bit boring at times. 
Stripboard requires you to keep your 

mind on the job, and is more challeng-
ing (especially when building larger cir-
cuits). It could reasonably be regarded as a 
more interesting form of construction than 
a ready made custom printed circuit board. 

SHORT CIRCUITS 
The problem that I would regard as the 

main one when using stripboard is that 
of accidental short circuits between ad-
jacent copper strips due to blobs of ex-
cess solder. The gap between strips of 0.1 
inch matrix board are extremely narrow, 
and necessarily so. This makes it very 
easy to use too much solder and to bridge 
two strips. 
The risk is especially high where there 

are rows of connections, such as where 
di.!. integrated circuits are fitted on the 
board. Using a soldering iron having a 
miniature bit of around 1 to 2 millimetres 
in diameter helps, but will not eliminate 
the problem. 
Often it will be obvious that a short 

circuit has occurred, and remedial action 
can be taken at once. This will not always 
be the case though. The solder bridges 

can sometimes be minute, and very dif-
ficult to see. The ones that cause the 
greatest difficulty are pieces of solder that 
are buried out of sight under some excess 
flux. 
Many  people  successfully combat 

solder blobs by using a high power 
magnifier to carefully examine the whole 
of the underside of the board. If this 
method is adopted it is advisable to 
clean the board first, using one of the 
proprietary board cleaners. Alternatively, 
methylated spirits can be used, but treat 
this highly inflammable liquid with due 
care. 
I have never found any form of visual 

inspection to be fully effective.  My 
preferred method of searching for short 
circuits is to use a continuity tester. Use a 
type of tester that will not damage any of 
the delicate semiconductors in the circuit, 
such as a multimeter set to a medium 
resistance range, or one of the con-
tinuity tester designs featured in Everyday 
Electronics from time to time. 
If you find a short circuit between two 

tracks, but there is no obvious sign of a 
solder blob (and there is no link wire 
bridging the two tracks in question!), 
try repeatedly running the blade of a 
sharp knife along the board between the 
two tracks. This should cut through any 
solder bridge, wherever it is positioned 
along the tracks. 

7i) IF AN 
'ADVERT IS WRONG 

V WHO PUTS IT RIGHT? 
We do. The Advertising Standards Authority ensures 

advertisements meet w th the strict Code of Advertising Practice 

So If you question an advertiser, they have to 
answer to us. 

'R) find out more atout the ASA. please write to 

Advertising Standards Authority, 
Department X. Brook House, 

Tbrringten Place. London WC1E 7HN. 

ASA 
Thin spare in donated in the Interests O HO) standards in advertisements. 

A Fair Deal For 
Our Advertisers 

No guesses, no wishful 
thinking—the circulation of 
this magazine is audited to the 
strict professional standards 
administered by the Audit 
Bureau of Circulations 

ABC 
The Hallmark of Audited Circulation 
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Constructional Project 

PRESSURE-PAD 
ALARM 
T. R. de VAUX-BALBIRNIE 
P r'Otect your valuables with this 
portable anti-theft system 

T
ins burglar alarm emits a loud tone 
when an intruder steps on a pressure 
pad placed under a window or other 

likely point of entry. The system is portable 
with self-contained batteries so could be 
found useful in many temporary or semi-
permanent security applications such as for 
garden sheds or boats. 
It can operate a wide variety of 12V 
audible warning devices including high-
powered sirens of up to 3A rating. The pad 
may be situated any reasonable distance 
from the main unit — if the interconnecting 
wire is cut or the plug is pulled out, the 
alarm will sound. 
The system may be operated in either con-
tinuous or timed mode. In the latter case, it 
can be adjusted to sound for between 30 
seconds and 12 minutes approximately — it 
then resets automatically ready for further 
use. 
The Pressure Pad Alarm has very low 
standby current consumption — less than 
300µA in the prototype unit. The life of the 
batteries will therefore be long if the alarm 
is not required to sound very often. 
The sensitivity of the circuit is adjusted 
so that pressure caused by small objects or 
animals walking on the pad will not trigger 
it. A key-operated switch is used to can-
cel operation and to switch the alarm off, 

Fig 1. Complete circuit diagram for the 
are given in Fig. 4. 

CONTINUITY 
LOOP  , 
\ 

//' 
PRESSURE , 
PAD 

PL1/SK1 

a push-to-test switch is provided to check 
operation and to test the batteries at any 
time. 
The basic material used for making the 
pad is 6mm (1/4 in.) thick electrically con-
ductive foam. This is normally used as 
packing material to protect CMOS devices 
from the effects of static charge and is 
available in sheets 30cm (12in.) square. 
Very little work is needed to turn it into an 
effective pressure sensor and full details for 
this are given later. 

CIRC UIT 
D ESCRIPTIO N 
The entire circuit for the Pressure Pad 
Alarm is shown in Fig. I. ICI is a CMOS 
operational amplifier of the type chosen for 
its very low standby current requirement. 
This is used as a comparator. Thus, if the 
voltage applied to its non-inverting input 
(pin 3) exceeds that at its inverting one (pin 
2) the device switches on and its output, pin 
6, goes high (supply positive voltage). 
The non-inverting input receives a volt-
age dependent on the potential divider ac-
tion of resistors R4, R5 and preset poten-
tiometer VR1. With the values shown, VRI 
provides an adjustment between OV and 
2.5V approximately. 

Pressure Pad Alarm. Details of the 

The inverting input receives a voltage 
which depends on the potential divider 
consisting of resistor R2 (through the con-
tinuity loop) in the upper section and 
resistor RI connected in series with Rx (the 
resistance of the pressure pad) in the lower 
one together with resistor R3 which ap-
pears in parallel with the pair. Resistor R3 
has a high resistance compared with the 
other resistors in this section so has little 
effect — its purpose and that of the con-
tinuity loop will be explained later. 
Preset VR I is adjusted at the setting-up 
stage so that the voltage applied to pin 3 is 
less than that at pin 2 and the op-amp 
remains off with no pressure applied. With 
weight on the pad, its resistance and hence 
the voltage across it falls. At some point, 
this will become less than the voltage at 
the non-inverting input and the op-amp 
switches on. 
With the op-amp on, capacitor C2 al-
lows a positive pulse through resistor R7 to 
transistor TR I base. This switches on, the 
collector goes low momentarily and IC2 is 
triggered at pin 2. IC2 is a CMOS timer 
connected as a monstable. 
Thus, with the mode switch S3 set to 
Timed, the arrival of the trigger pulse will 
cause the output (pin 3) to go high for a 
time dependent of the values of preset VR2, 
resistor RIO and capacitor C3, then revert 
to low. Preset VR2 provides the time ad-
justment. 
With IC2 pin 3 high, TR2 operates by 
base current entering through resistor R11. 
This energises relay, RLA/ I and hence 

"pressure pad" and continuity loop arrangement 

fEEM7101 

534 
Everyday Electronics, August 1990 



the audible warning device, WD1, through 
"make"  contacts  RLA I. Diode  DI 
bypasses the high-voltage "spike" which 
appears when the magnetic field in the 
relay coil collapses — this could otherwise 
damage components. 
With mode switch S3 set to Continuous, 
capacitor C3 is bypassed and VR2/R10 
disconnected. The voltage across C3, and 
hence at IC2 pins 6 and 7, remains zero and 
IC2 cannot cycle — once triggered, its 
output remains high and WD I sounds until 
the alarm is reset. Switch S2 (Reset) con-
nects 1C2 reset input (pin 4) to the negative 
supply line and cancels operation — pin 4 is 
kept normally high through resistor R9 
which prevents false resetting. S2 is also 
used to switch the alarm off by keeping pin 
4 low continuously. For highest security 
this switch should be of the key-operated 
type. 

• 

• 

C O NSTRUCTIO N 
The prototype unit was based on a cir-
cuit panel made from a piece of 0.1in. 
matrix stripboard, size 45 holes x 12 
strips. Details of the component layout 
and breaks required in the underside cop-
per tracks is shown in Fig. 2. Cut the 
material to size, drill the fixing holes and 
make the track breaks, solder all inter-strip 
link wires and mount the on-board com-
ponents. Take care over the polarity of DI 
and C3. 
The moving contact connection of the 
sepecified relay does not fit directly into the 
0.1in. matrix board — it will be necessary to 
drill a small hole for the connecting tag to 
pass through. This is linked using a short 
pieces of wire to strip Fas indicated. 
Check carefully for accidental solder 
bridging of adjacent copper tracks then 

The size of the case will be determined to 
some extent by the choice of audible warn-
ing device and batteries so check this point 
before ordering components. Prepare the 
box by making holes for the three switches, 
SKI and WDI. Drill holes in the base 
to align with the mounting holes already 
made in the circuit panel. 

11%ITER WIRING 
Make the power supply by soldering the 
three batteries in series as shown in Fig. 3. 
Mount all components and complete the 
internal wiring, shortening any wires as 
necess A. Make a bracket and secure the 
batteries to the base of the case. 
The stereo jack plugs and sockets vary in 
construction so precise connection details 
cannot be given. However, in the prototype 
unit, the tip (contact 3) was used for the 
pad, the centre section (contact 1) for 

10 

• 
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Fig. 2. Stripboard component layout and details of breaks required in the underside copper tracks. Note 
the short link for the moving contact of the relay. 

The Test switch SI triggers the alarm 
by short-circuiting the pressure pad. This 
creates a condition similar to that which 
exists when pressure is applied. IC2, like 
ICI, requires very little standby current. 
Note that Continuous current drain has 
also been reduced by using very high value 
resistors in the potential divider section of 
the circuit. 

C O NTI NUITY 
L OOP 
The pressure pad is connected to the main 
unit through 3.5mm stereo-type jack plug 
and socket, PLI/SK1 at the main unit 
using 3-core wire. The pad itself is con-
nected to contacts two and three while the 
wires leading to contacts one and two are 
simply joined together at the pad end to 
form a continuity loop. 
Should the wire be cut or the plug 
removed from the socket, this loop will be 
broken. ICI pin 2 will now assume supply 
negative voltage through resistor R3 so will 
fall below the voltage at pin 3 whatever the 
setting of VR1. The op-amp will therefore 
turn on and the alarm trigger in the manner 
already described. 

solder 20cm. pieces of light-duty stranded 
connecting wire to strips D. E. F, H. I and 
J on the left-hand side and to strips A. H 
and / on the right-hand side as indicated. 
Leave preset VR I adjusted fully clockwise 
and VR2 fully anticlockwise. 

• 

the loop and the sleeve for the common 
loop and pad connection (contact 2). 
A simple battery and bulb circuit, or 
multitester, can be used to identify the 
connections. Note that some sockets have 
extra connections for internal switches 
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which operate as the plug is inserted. Con-
nections to the battery can be soldered as 
shown, after testing. 
The specified batteries provide a 13.5V 
supply. This is suitable for I2V buzzers 
and sirens taking into account the voltage 
drop when current is drawn. These bat-
teries are suitable for devices requiring up 
to 500mA approximately and which will be 
found to give sufficient sound for most 
purposes. For higher-powered devices, the 
batteries will need to be uprated. The 12V 
HPI would be excellent but expensive. A 
cheaper solution would be to use two 6V 
PJ996's connected in series. 

S E NSOR 
The constructional details for the pres-
sure pad sensor are shown in Fig. 4. 
The base consists of a piece of thin 
plywood, or thick cardboard, 30cm. x 
40cm. approximately. To this are attached 

COMPONENTS 
Resistors 
R1  220k 
R2  3M3 
R3 R4, 
R5. R9 10M (4 off1 
R6  100k 
R7, R8  10k (2 off) 
R10  68k 
811  4k7 
All 0 25W 5% carbon 

See 

TALK 
Page 

Potentiometers 
VR1, VR2 4M7 sub-min. preset, 

horiz (2 off) 

Capacitors 
C1, C2  100n (2 off) 
C3  220p p.c b. elect. 16V 

Semiconductors 
D1  1N4001 lA 50V rec. 
TR1, TR2 ZTX300 npn silicon (2 off) 
IC1  ICL7611 operational amp. 
IC2  ICM7555 CMOS timer 

Miscellaneous 
Si  Miniature push-to-make 

switch 
S2  Key-operated switch with 

single-pole make or 
changeover contacts 

S3  Miniature SPDT (or DPDT) 
slide switch 

81  4.5V "flat" batteries type 
1289 (3 off - see text) 
12V buzzer or siren up to 3A 
rating 
3.5mm stereo jack plug and 
chassis socket 
Min. 12V relay, with 400 
ohm coil and 3A normally-
open or changeover 
contacts 

Plastic box, size 216mm X 130mm X 
85mm external (see text); 0.1in. matrix 
stripboard, size 45 holes X  12 strips; 
8-pin d.i.l. integrated circuit sockets (2 
off); crocodile clip; connecting wire; 
solder etc. 

Materials for Sensor 
6mm thick conductive foam 300mm 
X  300mm; aluminium cooking foil; 
plywood or cardboard, size 30cm x 
40cm; adhesive; solder tags (2 off); 
small fixings (2 off); 3- or 4-core wire 
(see text). 

WD1 

PL1/SK1 

RLA/1 

Approx cost 
guidance only £21 

(excl. Bat.) 

PL 

COMMON 

PAD 

SKI 

SI 

SOLDERED 
CONNECTIO 3 OFF 1289 

BATTER ES 

 • 

NESE T 

TIMED 

• •  

CONT 

[IA ODE I 
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Fig 3. Interwiring from the circuit board to the off-board components. 

(using Copydex or similar adhesive) strips 
of aluminium cooking foil 15mm wide in 
the pattern shown. The foam is placed on 
top but should not be stuck down until 
tests are complete. 
When the foam is compressed the 
resistance between the aluminium strips is 
reduced. This resistance must be kept very 
high under non-compressed conditions and 
to help in this, most of the foil is covered 
with p.v.c. tape or sellotape with only the 
corners and centre exposed. If this proce-
dure is not followed, it may be found 
difficult or impossible to adjust the circuit 
for correct operation later. 
Using short fixings through the base with 
solder tags to make the connections. The 

IT 
The completed wiring for the pressure 
pad prior to covering with the conduc-
tive foam. 

completed pad should be connected to 
PL1 using light duty 3-core stranded wire. 
For short distances mains 3-core wire is 
suitable but for long runs it will be cheaper 
to use 4-core telephone cable with one wire 
ignored. Do not forget the continuity loop 
connection at the centre solder tag. 

TO MAIN 
UNIT 

CONDUCTIVE 
LOOP FOAM 
LINK 

fee 00000 1 

Fig. 4. Constructional details for the 
pressure pad sensor The conductive 
foam is placed over the foil strips. 

The completed circuit board for the Pressure Pad Alarm. 

o 
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TESTING 
To test the completed Pressure Pad 
Alarm, connect a small I2V bulb in place 
of WD I — this is kinder on the ears during 
testing and adjustment. Switch S3 (Mode) 
to Continuous, plug in the sensor and 
make the positive battery connection. The 
circuit will probably self-trigger — cancel it 
us:ng switch S2 momentarily. The lamp 
should now remain off. 
Turn preset VRI gently anticlockwise to 
the point where hand pressure on the sen-
sor causes the lamp to light. If any dif-
ficulty is found here, it may be necessary to 
adjust the amount of exposed foil in the 
pressure pad. This gives the approximate 
operating point. Again, cancel using switch 
S2. 
Now set switch S3 to Timed and apply 
hand pressure to the pad as before. The 
lamp should light for 30 seconds approxi-
mately. The predicted time is very ap-
proximate depending as it does on the 
value of capacitor C3 which, being of 
the electrolytic type, is subject to wide 
tolerance and high leakage. 
Check that the circuit triggers when the 
sensor is unplugged and also when switch 
SI (Test) is operated. Note that the test 
switch will not work with the pressure pad 
disconnected from the unit. With tests com-
plete. the audible warning device may be 
connected in place of the lamp observing 
polarity. 
The foam may now be attached to the 
pad lower section using Copydex sparingly 
around the edges. The top surface of the 
foam should be protected by a thin plastic 
sheet, carpet or similar material — this 
should be light so as not to compress 
the foam appreciably. The pad should 

The completed unit showing layout of components inside the case. The three 
switches, jack socket and buzzer are mounted on the lid 

be situated where it will not become damp 
since this would reduce the resistance and 
possibly cause false triggering. 
Once installed, VRI should be adjusted 
as necessary for the correct degree of sen-

sitivity and VR2 for the required operating 
time. Note that it is only necessary to dis-
connect the battery if the device is to be left 
unused for several weeks — temporary on-
off switching is achieved using S2. 
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Special Series 

MICRO IN 
CONTROL 
JOHN HUGHES Part Nine 
Starting from very basic principles this series 
quickly builds through logic to simple 
microprocessor control. 

The 6502 Microprocessor 
U This is one of the "6500" family, 
initially designed by MOS Technology, 
then taken up and extended by Rockwell 
International (among the "moon-shot" 
developers). You may well have used it 
without realising it, for not only has it been 
used for serious simulation and control but 
it can provide the "brains" of many arcade 
games. It was adopted by the designers of, 
among others, the Apple and the BBC 
micros. 
As with all CPUs (Central Processing 
Units) of this kind, the 6502 requires 
a programme of instructions (stored in 
memory) to enable it to perform any 
task at all. The task it then carries out 
is determined by this programme, often 
referred to as "software". By the way, we 
may as well adopt the American spell-
ing "program" as most computer pro-
grammers do. 
11Does it matter? 
U Not at all, really, and many experts use 
the "correct" English spelling. Please your-
self! 
811 I've heard, too, of 'firmware". What's 
that? 
U You could say it's a kind of more per-
manent software. May I leave it until later 
on to explain more fully? As we shall see, 
there are various ways of storing programs 

and data, the most important being the 
memory circuits we've already met. 
Now, the microprocessor (let's refer to it 
as the CPU for short) has to be able to 
"read" the contents of its memory store. 
Sometimes it has also to "write" (i.e. to 
store) the data into memory. 
In Someone has to write a book before 
anyone can read it. 
11 That's it. Let's consider how a memory 
bistable could be written to and read from. 
81 The WRITING could be done using SET 
and CLEAR pulses, 
▪ (another) And the Q output can then be 
READ off 
U Exactly. Remember that a memory 
LOCATION has several bits, though, and 
each would need to be dealt with. 
U So we'd need several input and output 
leads/for each location/no, we can direct sig-
nals to a particular location if we use its AD-
DRESS, like last time. 
U Good, we're getting there. The number 
of data lines (wires) can be reduced if we 
can use the SAME line for both reading 
and writing, as long as we send a signal to 
the CPU to "tell" it which. Here's a pos-
sible circuit (Fig. 9.1). 
The Read/Not Write line is normally at 
logic I so that the memory Q output is con-
nected to the data line, but if it is made 
logic 0 for a moment, then a data value (0 

Fig. 9.1. Type of logic to allow some DATA lines to be used for both input and 
output signals (not both at the same time!). Note that reading (copying) does not 
alter memory contents. 

or 1) can be applied for that moment to the 
data line, and it will be "written" into the 
bistable. 
▪ And there will be a whole register of 
bistablesland many registers! all connected 
to the Readl Not Write line. 
U Spot on. Incidentally the R/W line is 
sometimes called the "write-enable" line. 
So this is one of the signals we expect from 
the CPU, isn't it? 
U Yes, and the Data values as well/and the 
Address of the particular location. 
1[11 That's right. The CPU also dishes out 
the clock pulses as well as one or two other 
special signals when necessary. It's a busy 
little bee! 
U Can we build the memory circuit we just 
discussed? 
11 In your own time, if you wish to, though 
it's always a good idea to check that these 
circuits do behave as expected. But we'd 
better take a further look at the 6502. 
It's really extremely complicated, but all 
we need for now is a "programmers' 
model" of the CPU. Here it is (Fig. 9.2). 
We'll list the items it shows: 
1 — An 8-bit register called the AC-
CUMULATOR. This is where it all hap-
pens, so to speak. The name is taken 
from the old adding machines which totted 
up (accumulated) an account. The CPU 
can add, subtract, perform logic, and so 
on upon whatever number is in the ac-
cumulator. It can also read (copy) the 
contents of any memory location into it, 
and send a copy of the accumulator con-
tents to a suitable location, as we'll see. 
2 — Two 8-bit INDEX REGISTERS (X 
and Y), which we shall find useful for tem-
porary storing of numbers to be worked on 
or referred to. (They are very similar to 
each other, but not quite so.) 
3 — A STACK POINTER, whose use will 
be explained later. It has an extra ninth bit 
(always a 1) as shown. 
4 — A 16-bit register called the PRO-
GRAMME COUNTER, or PC for short. 
It keeps track of the sequence of events, 
and, because the 6502 is an 8-bit chip, it 
has to deal with the PC in two halves of 
eight bits each, PCH and PCL. Well?... 
High and Low. 

U Sure. Now there's one register left. 
5 — The STATUS REGISTER. This is 
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Fig. 52 Programmers' Model of 6502 micro. 

really a collection of "flags" (single bits) 
each of which has a special part to play. 
Again we'll meet them and get to know 
them as we proceed, but they include, for 
example, a "carry flag" to show whether 
a 0 or I is to be carried over in a cal-
culation and a "zero flag" which indicates 
zero in the accumulator or index register. 
Yet another shows a negative value, and 
another that a decimal (denary) calculation 
(as distinct from a pure binary one) is in 
hand. 
▪ Like the BCD counter tie used sonic time 
ago? 
U Exactly so. As we proceed, these points 
will become clearer. It's not easy to grasp 
everything at once! 
Perhaps we should now look at a typical 
small system and seek to follow its working 
in some simple programs. 

A typical small 6502 
system: 
All mik...ro systems will have the follow-
ing sections (Fig. 9.3), usually in separate 
chips. though they can sometimes be found 
combined into fewer, or spread over extra 
ones: 
I — The CPU itself. This usually also 

contains the clock circuit, requiring just a 
couple of external items. 
2 — Input and Output links of a suitable 
kind. No system is any use to us unless we 
can communicate with it! 
3 — Adequate memory storage to accom-
modate the program and the necessary 
data. There is a certain minimum require-
ment, a "monitor" program without which 
the CPU can't even get started, and this has 
to be kept in store even when no power has 
yet been applied. It is stored beforehand in 
a "Read-Only" kind of memory where 

all the logic levels are fixed and cannot be 
set or reset. 
▪ Like wires permanently connected to OV 
and 5V? 
ki That's an excellent image of it. Just 
what it's like. UIs it called ROM/or is it RA M? 
Read-only memory is of course ROM. 

The term RAM is generally used for "or-
dinary" memory which can be both read 
from and written to, but does anyone know 
what the letters stand for? URandom Access Memory? 
Yes, so it should, strictly speaking, ap-

ply to ALL kinds of memory, for the CPU 
has access to any location in its range. 
But, as I said, we normally mean "read or 
write" memory. 
U  Should be called RWMIbetter still 
"RUM"! 
U  OK. Now, someone asked about 
"firmware" earlier. Well, firmware is the 
name we give to the "fixed" contents of a 
ROM, which cannot be altered as can 
ordinary "software". 
11 What's an EPROM, then, please? 

PROM stands for "Programmable 
Read-Only Memory", which is a chip 
containing fusible links which can be 
"blown" once and for all when the 
firmware is initially put into it. A useful 
development is the "Eraseable PR O M.", 
which can be "burned" and will hold its 
contents for years, but which can be 
"repaired" (erased) by exposing it to 
ultra-violet light. You can recognise an 
EPROM by the little "window" on the top 
of the chip. It can be re-used, in other 
words, and mistakes can be rectified, which 
is useful. 
There  are  also  "EAROMS"  and 
"EEROMS", and probably others for you 
to look up! 
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Fig. 9.3 Essentials of the MICIO system. 

• /s a microcomputer such a system as we 
are looking at? 
U Yes it is. Its input devices are a key-
board and a disc drive or cassette, its out-
put going to a VDU (visual display unit, 
i.e. a TV type screen) and a printer. 
▪ And perhaps a modem/or a controller. 
U Quite. We may get on to these later. 
Now we need to do some practical Exer-
cises on a real system. The one we shall use 
for our description was developed specially 
for you lot and your kind, for it has fea-
tures designed to help you to understand 
just what goes on in a micro system. Unfor-
tunately, this means that some of the "user-
friendly" features of your home micro are 
missing. 
U in other words, we have to learn the hard 
way? 
U'Fraid so! But I hope you'll agree later it 
was worthwhile. When you are running 
your models (your whole house?) from 
your armchair. UOr it's running itself' 
We can dream about it, anyway. Let's 

press on. ... As we discussed earlier, it's 
tricky to build a bread-board circuit for a 
micro, so I'll list some of the manufacturers 
of small systems similar to this one, it may 
be that some of you may be able to get 
your hands on one. 
The general principles are the same for all 
such systems, though you'll appreciate that 
the codes will be different for another CPU. 
Even if another 6502 system is used the 
memory locations and circuit details may 
also vary a little from ours, so keep that in 
mind if you try to transfer a project to 
another system. 
The MIDAS system is manufactured by 
E & L Instruments Ltd., of Rackery Lane, 
LLAY,  WREXHAM,  Clwyd.  Other 
suppliers of development kits for the 6502 
and  alternative  processors  include: 
Tutorkits  Ltd.,  LLAY,  WREXHAM. 
Clwyd.  Unilab  Ltd.  of  BLACK-
BURN, Lancs. Flight Electronics, of 
SOUTHAMPTON. 

The MIDAS system 
U  The  MIDAS  name  stems  from 
Microprocessor Instruction, Development 
and Application System, for, as I said, this 
unit was designed with folks like you in 
mind: wishing to see for themselves as far 
as possible how the micro operates and to 
put it to use in their own developments or 
practical control applications. 
Look at the unit for a moment before 
we switch on (Fig. 9.4). It consists of two 
boards which can be plugged together: 
The Controller Board. As its name im-
plies, this is the heart of the system. It has 
on it the 6502 CPU, its monitor program 
(in an EPROM), some "empty" memory 
(RAM), and the necessary control logic, 
address decoding, and clock circuits. It also 
has a 5-volt stabiliser circuit, and an edge 
connector for input and output signals. 
There is only a single push-button on this 
board, to re-start if necessary. The an-
noyance of losing programs on switch-off 
has been eliminated by an ingenious data 
retention circuit which does not require 
batteries. 
The Tutor Board. This is one of many 
possible add-on units which could be at-
tached to the controller. It is designed, 
of course, to help the student to follow 
the passage of signals in and out of the 
system, and to indicate the contents of 
memory locations, of the CPU registers 
and of the status flags. It makes it possible 
to run a program one step at a time 
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SYSTEM. 
RESET 

SHIFT 

Fig. 9.4. The MIDAS Controller and Tutor boards connected together 

MIDAS 6502  TUTOR 

INPUT SWITCHES 

0010111 
Se  SS  54  53  52  SI  SO 

PORT A icon., 

so that these quantities can, if necessary, 
be studied as a program proceeds, assisting 
both understanding and trouble-shooting. 
Because the micro operates strictly with 
binary signals, the indicators and switches 
follow this pattern (though a hex keypad 
can be linked in at a later stage to facilitate 
the loading of longer and more ambitious 
programs). 
The Master Board. At a more advanced 
stage, this can be used instead of the Tutor, 
as it offer many extra facilities and can 
allow the user to tackle real control design 
projects, including the burning of cus-
tomised EPROMS after a program has 
been tested and revised. Duplicates can be 
made, cassette storage utilised, or links to a 
suitable computer, such as the BBC micro, 
can allow assembly programming to be 
undertaken. 
Iff I assume we be using the Tutor with the 
Controller. 
U That's right. Now we can plug in the 
power supply and switch on. 
la Nothing happens. 
U Not yet indeed. Now press the RST 
(reset) key. 
El Some of the I.e.d.s are alight 'not all of 
them. 
U As expected. Let me explain. Pressing 
the RST key sends a signal to the reset pin 
of the 6502, which ALWAYS responds by 

1',/g )7/i; 

starting to run a program from a special 
location in memory. The program is al-
ready there. Where, do you think? UIn the EPROM. 
Yes, in a particular part of the EPROM. 

Now this "built-in" program, called a 
"monitor" program, clearly causes the 
I.e.d.s (or some of them) to light up. 
Look at the Tutor board labels. The 16 
left-hand I.e.d.s are showing just ONE ad-
dress of a location, which may or may not 
exist. How many possible addresses can 
you have with 16 bits. 
611 (after some discussion) Well, with four 
we had sixteen, so with eight we'd have 16 x 
16, which is 256. So for sixteen? U(others) Must be 256 X  256 ... /65536. 
Good. That, of course, is the denary 

(decimal) value of sixteen binary ones, 1111 
1111 11 II 1111. (The grouping into fours is 
just to make it easier to read and to repre-
sent as a hex number.) This will be FFFF, 
right? 
62 I see. You just write the hex value of each 
group of four bits. And FFFF in hex is 65536 
in decimal. 
111 Spot on once more. You probably know 
that an eight-bit group of "words" is called 
a BYTE. The four-bit group is sometimes 
called a NYBBLE! Our system works in 
bytes, as we're using the 6502. 
U The address register is a two-byte one; 
high and low 
U Yes. You can see it on the Tutor board. 
Now we have it switched on, let's explain 
the I.e.d. patterns: 
The two leftmost groups show an AD-
DRESS. High and Low bytes respectively. 
As we've only just switched on, it will be a 
random one, of no special significance. 
The next eight bits (to the right of the 
address) shows the DATA stored in this 
address, and it, too, has no special impor-
tance to us yet. 
Finally, we see eight more I.e.d.s, show-
ing the flags of the STATUS REGISTER. 
We'll explain each one when we need it, but 
this diagram shows which is which (Fig. 
9.5). 
In I suppose the eight switches are for send-
ing signals in to the system, but what does 
"Port A" mean? 
II You're right about the switches. We can 
set them to the pattern of Os and Is we re-
quire for an input, as we'll see in a moment. 
The term "Port" refers to a special register 
in another chip of the 6500 family. It's a 
very useful one called the 6522. 
U 1 can see it on the controller board. It's as 
big as the microprocessor. 
NI It is, and it's quite clever, too. The 
makers call it a Versatile Inteface Adaptor 
(VIA to us), and we'll get to know it better 
as we proceed. It provides a convenient 
input and output link for the system. 
Notice that each switch corresponds to a 
small socket, numbered from right to left 
(the way we count) SO to S7. These are the 
eight bits of the input/output PORT we 
shall be using. The 6522 has another port 
(Port B) which is in use for the CPU itself 
in this system. 
As with the memory registers, the ports 
can be READ FROM or WRITTEN TO; 
they are bi-directional. 
B1 So they, too, are controlled by the RI W 
line? 1 They are. Now let's put it to use. 
Can we use it to run a programme? 
Certainly. The system contains some 

ready-made programs just for you! Here 
goes: 

EXERCISE 15 
A demonstration program 
Cover up v,ith card or paper all the I.e.d.s 
except the extreme right-hand one. Then 
press SHIFT, then press GO, and watch 

N V (1) B D I Z C 

SET IF RESULT NEGATIVE 

SET IF 'OVERFLOW' 

NOT USE 

SET FOR BREAK 

HOLDS 'CARRY BIT 

SET (T01) IF RESULT ZERO 

 SET IF IRQ DISABLED 

SET FOR DECIMAL MODE 

Fig. 95 The 6502 status flags. 
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the led. Gradually uncover the next 1.e.d., 
then the next, until the FOUR rightmost 
I.e.d.s are clear. 

The re counting in binary/but only to 
9/it's a BCD counter like the 7490 chip. 
gi Good, count with it for practice. To 
stop it, press RST. To re-start counting 
press GO again. OK? Now let's explore 
further: 

EXERCISE 16 
Calling at an address 
After switching on and pressing RESET, 
try this: 
Step 1: Press the right-hand button, 
marked X/Y. Nothing will (should) happen 
to the display. The reason for doing this is 
that some of the buttons have been made 
"dual-purpose" by means of a SHIFT key 
(don't press it!), and pressing the right-
hand key cancels the shift (the shift is more 
like a shift-lock on a typewriter). Anyway, 
press X/Y again to make sure. 
Step 2: We'll inspect the location whose 
address, in binary, is: 

1111 1001 0111 1100 
Set up the "top half' i.e. 1111 1001, on 
the eight switches, by setting each one thus 
(Fig. 9.6), Up for 1, Down for 0, as usual. 
Step 3: Now press the AH key, and see 
the pattern entered into the Address High 
I.e.d.s. 
Step 4: Set the switches to the "low half' 
pattern, and enter them by pressing the AL 
key. 
Step 5: After checking that the whole ad-

dress is correct, look at the DATA 1.e.d.s to 
see what is stored there. It should be (in 
binary, of course): 1010 1001. 

Fig. 96. Switch pattern for address high (F9). Entered by pressing AH key. 

As before, a lit I.e.d. is logic 1, an unlit 
one logic 0. 
That's it, really, but we may as well see 
how  another  key  can  be  used  to 
look at neighbouring locations. Press, 
ONCE  ONLY,  the  INC/DEC  key 
(Increment/Decrement). Notice how the 
address has incremented (moved up by just 
one location), to the "house next door"! 
The DATA will be different, too, and 
should now show the binary value 0010 
0010. Finally, press the SHIFT key, then 
press INC/DEC again, ONCE only, 
remember, and see the Tutor step BACK 
(decrement) to the original address, still 
containing 1010 1001. 
You can, of course explore further up and 
down adjoining memory by pressing the 
INC/DEC key several times, with or with-
out SHIFT. Remember to cancel SHIFT 
with X/Y at the end. 
The address we used last time, is actually 
the START ADDRESS of a program. To 
RUN a program, assuming there's one 
already in memory, it's ESSENTIAL to 
start at exactly the right address, otherwise 
the codes may not make any sense to the 
micro, so make sure 

161 I don't recall doing so with my home 
computer. 
1011No, because the BASIC interpreter built 
into it does it for you. In fact, all BASIC 
programs start from the same location in 
the home computer. Here, we're at the ac-
tual coal face! So, check that you're at the 
start address: 1111 1001 0111 1100 (what 
would it be in hex, by the way?) 
(after some thought) F.. . 9 . .. 7.  C 
Right F97C. It's a location in the read-

only section of the system memory. That's 
why it's already available. 

UAnd why you knew what data to expect. Yes. Now, to run this program, press 
GO, and watch the right-hand register (the 
"status" one which is borrowed for now as 
our display). 
In It's counting in binary, like our counter 
chip did. 
NI Yes. This time, however, it won't stop at 
9, but carry on, so watch it for a while. (It 
will revert to the BCD count after filling 
the eight bits; you can restore a full binary 
count by pressing RST then GO. 

Next month: We explore further. 
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NOVICE LICENCE 
More details are now available on the 

DTI's proposed Novice Licence, briefly 
referred to last month. Two classes are 
proposed a Novice B licence, permit-
ting operation on v.h.f. frequencies above 
30MHz, and a Novice A licence, requir-
log a Morse test of 5w.p.m., allowing 
additional frequencies in the h.f. range. 
hese h.f. frequencies are not currently 
-wadable to existing class B amateurs but 
8 licensees of at least one year's standing 
will be allowed to use them if they pass 
the 5w.p m. Novice Morse test. 
The maximum power allowed will be 

five watts d.c. input (three watts r.f. 
output), using various modes as shown 
in the table. It is hoped that schools will 
be interested in taking on board the 
course of study leading to the novice 
exam. Some of the more exotic modes 
permitted, particularly at uhf., will be 
more suitable as classroom  projects 
rather than day-to-day activities for the 
average novice at home. 
Applicants for a novice licence will be 

required to complete a practical training 
course organised by the RSGB, and ar-
rangements are in hand for these to be 
set pp as part of Project YEAR (Youth 
into Electronics via Amateur radio) by 
local radio clubs. The Society is cur-
rently trying to locate all colleges and 
schools in the UK which are involved in 
amateur radio in any way, and would also 
like to hear from any schools which 
might be tnterested in using the Novice 
licence course as classwork or as an 
extra-cunicular activity for its pupils. 
Teacher/readers of EE interested in this 

possibility are asked to write to the RSGB 
Project Co-ordinator, Hilary Claytonsmith 
G4JKS, 115 Marshalswick Lane St Al-
bans. Herts AL1 4UU. Please mention 
that you read about Project YEAR in 
Everyday Electronics. I understand from 
Hilary that she has already collected in-
teresting information about a number of 

73 from 72 
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PROPOSED UK NOVICE FREQUENCIES 

M Hz 

1.950 

3.565 

10.130 

21.100 

28.100 

28.225 

28.300 

50.620 

51.250 

433.000 

1240.000 

10000 000 

2.000 

3.585 

10.140 

-  21.149 

-  28.190 

28.300 

-  28.500 

-  50.760 

-  51.750 

435.000 

1325.000 

Novice 
Class  Permitted types of transmission 

A  Morse, telephony, RTTY, data 

A  Morse 

A  Morse 

A  Morse 

A  Morse, RTTY, data 

A  Morse, RTTY, data 

A  Morse, telephony 

A,B  Data 

A,B  Morse, telephony, data 

A,B  Morse, telephony, data 

A,B  Morse, telephony, RTTY, data, facsimile, 

SSTV, FSTV 

- 10500.000  A,B  Morse, telephony, RTTY, data, facsimile, 

SSTV, FSTV 

existing amateur radio activities in UK 
schools and I hope to report on some of 
these in a future column. 

USA EXPERIENCE 
In the States there are already a good 

number of school projects associated 
with amateur radio and it has been found 
that, apart from gaining knowledge of 
electronics, children benefit in other areas 
of school work. Nine years ago, Carol 
Perry,  WB2MGP,  began  teaching  a 
course "Introduction to Amateur Radio" 
at Intermediate School 72 in Staten 
Island, New York. What began as a pilot 
programme is now taught to 700 stu-
dents in the sixth, seventh and eighth 
grades with social studies, science, maths 
and language-arts skills all built into the 
curriculum. 
Carol runs a station at the school 

which the students use under her super-

+.4 

Intermedlat 
- 
AkTr  WS2 --

33 Fermi &  Carole Perry 
Staten TsTand7N  HAM OF THE YEAR 1987" 

vision. As an example of the widening of 
horizons possible, Carol describes the 
occasion when radio contact was made 
with Father Mike Cronin, EL2BX/9L1, a 
missionary in Sierra Leone and principal 
of a high school. As a follow up to the 
contact the children wrote letters and 
sent pictures to Father Mike and later, 
during a visit to the US he came to the 
school to meet them. 
In anticipation of the visit the stu-

dents prepared reports on Sierra Leone 
and drew maps, charts and flags of the 
African continent. They learned a great 
deal about the climate and geography of 
their visitor's country in the process, and 
he described for them a typical school 
day in Sierra Leone. He also told them 
how lonely it can be in desolate areas of 
the world and how amateur radio can 
help to relieve this loneliness. 

ROYAL CONTACT 

On another occasion the class radio 
station contacted King Hussein of Jor-
dan, callsign JY1, who subsequently 
wrote to the students congratulating 
them on their work in the Amateur Radio 
programme. This stimulated interest in 
Jordan and the Middle East generally so 
that it would be possible to speak 
intelligently to any station from that part 
of the world contacted by the school 
station. 
Apart from straightforward radio con-

tacts, the students participate in a 10 
metres net with other schools across 
the USA, explore other amateur modes, 
and have received transmissions from 
astronauts via slow-scan TV. 
A recent fillip to amateur radio in 

schools has been provided by the Uniden 
Corporation of America according to 
a recent W5Y1  REPORT. Uniden are 
making available to schools a quantity of 
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their 10m HR -2510 transceivers which, 
apart from the ability to lin< in with the 
"CO All Schools" activity each Tuesday 
and Thursday, are capable of world-
wide communications in favourable con-
ditions. 
Each set comes complete with a 

ground plane antenna, co-axial cable and 
battery charger. The company "recog-
nizes the urgent need to interest students 
in science and technology ... it sees this 
programme as a way to use the Amateur 
Radio Hobby to revitalise an interest in 
mathematics,  physics,  chemistry  and 
even foreign languages." 
To qualify for one of the sets a school 

must have a licensed amEteur operator 
on its staff and agree to install the radio 
where it can be observed and used by the 
greatest number of students under the 
supervision of the licensed amateur. A 

national committee, which includes Carol 
Perry, has been appointed to review ap-
plications which will undoubtedly out-
number the supply. 

CO MPLETE PACKAGE 
Carol Perry's "Introduction to Amateur 

Radio" has been made available to other 
schools in the form of a complete 
package which includes a free video tape 
showing classroom  use,  a teacher's 
manual, Morse practice instruction and 
equipment, and access to a Ham Radio 
Hotline for assistance with any matter 
arising from the programme. The course 
can be used as a unit of study in a science 
curriculum, as a minor subject in its own 
right, or to specifically help students in 
passing the USA Novice examination. 
It would not be of great assistance to 

schools in this country because of the 

differences between US and UK regula-
tions, nomenclature and practice, but it 
is an interesting example of the place 
amateur radio can find in a school cur-
riculum, especially now that a UK Novice 
licence is near reality. 
Nearer home, West Germany has 

more than 200 schools with amateur 
radio activities. They are currently inter-
ested  in establishing  contact  with 
similar groups in other countries. They 
suggest that skeds (regular contacts) 
could improve use of foreign languages 
and could lead to closer links including 
exchange visits. 
DARC, the German national radio 

society, is compiling a list of schools 
interested in this idea, and those inter-
ested should write to Wolfgang Lipps 
DL4OAD, Sedanstr 24, 0-3207 Har-
sum, West Germany. 

1 
NE A S 

Shoft, ave 
ListenivIg 
HANDBOOK 

Iltflikt, chard (r. 

NEWNES SHORTWAVE 
LISTENING HANDBOOK 
Written by Joe Pritchard G1 UQW this book 

will be of value to anyone interested in 
shortwave listening. 
Part One covers the "science" side of the 
subject, going from a few simple electri-
cal "first principles", through a brief treat-
ment of radio transmission methods to simple 
receivers. The emphasis is on practical receiver 
designs and how to build and modify them, 
with several circuits in the book. 
Part Two covers the use of sets, what can be 
heard, the various bands, propagation, identi-
fication of stations, sources of information, 
QSLing of stations and listening to amateurs. 
Some computer techniques, such as computer 
Morse decoding and radio teletype decoding 
are also covered. 

EVERYDAY ELECTRONICS 
DATA BOOK 

Written by Mike Tooley for EE and pub-
lished in association with PC Publishing, 
this book is an invaluable source of in-
formation of everyday relevance in the world 
of electronics. It contains not only sec-
tions which deal with the essential theory of 
electronic circuits, but it also deals with a 
wide range of practical electronic applica-
tions. 
It is ideal  for  the  hobbyist,  student, 
technician and engineer. The information is 
presented in the form of a basic electronic 
recipe book with numerous examples show-
ing how theory can be put into practice using 
a range of commonly available 'industry 
standard' components and devices. 
A must for everyone involved in electronics! 

See the Direct Book Service pages for ordering details. 
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DOWN TO 
EJ 
L 

BY GEORGE HYLTON 

CO M MUNICATION BY 
EARTH CURRENTS 
IC ROM  time to time electronics r magazines carry articles about using 
the ground as a transmission medium for 
audio or radio signals. The basic idea 
(Fig. 1 a) is to drive currents from some 
sort of generator G into the earth via two 
buried metal contact plates A and B. The 
earth then forms the return path for the 
generator current. 
Since there is resistance between any 

two points on the earth, the ground 
behaves rather like a network of inter-
connected resistances (Fig. 1 b). Even 
though most of the current takes the 
shortest path between A and B, some 
current reaches all parts of the network. 
In principle, it should be possible to 

apply a pair of earth contacts C and D 
to the ground and pick up some of the 
energy from the generator. By modulat-
ing the generator output a communica-
tion link could be established. 

HISTORY 
The idea has a long history. The first 

experiments on the subject go back at 
least as far as 1838, when a German 
physicist detected d.c. signals 50 feet 
from the primary (AB) connections. 
In 1842, Samuel Morse (of Morse 

code fame) got interested, as the result of 
an accident. He had set up a submarine 
cable link to demonstrate his telegraphy 
system. A ship's anchor broke the cable. 
This led him to make experiments to find 

Fig. 3. (a) Receiver distant from transmitter (b) Rough equivalent circuit of the trans-
mission path. 

out whether signals could be sent across 
rivers without submarine cables, by using 
the conductivity of the water (Fig. 2). 
Morse showed that they could, and 

found by experiment that for efficient 
communication the distance between A 
and B should be about three times the 
width of the river. This was an early hint 
of the greatest drawback of earth con-
ductivity communication; short range. 
Of course, there were no electronic 

amplifiers in Morse's day. With modern 
technology one can do better. 

Fig. 2. Morse's broken-cable experiment. 

ATTENUATION 
How much better? If the receiving con-

tacts are a very long way from the trans-
mitter (Fig. 3a) we are concerned with 
signal levels along a narrow rectangular 
strip. Divide this into a series of squares. If 
the earth is uniform the resistance is the 
same along any side of a square. So in 
Fig. 3b all resistances are equal. 

Fig. 1. Earth-conductivity communications system. 

This is a crude, oversimplified two-
dimensional model. But one thing is 
obvious. Each square is a section of 
a ladder attenuator. We know that if 
one section of an equal-resistance ladder 
gives an attenuation of 10dB, then two 
gives 20dB, three 30dB and so on. 
If the attenuation at a range of 1 

kilometre is 50dB then at 2km it is 
100dB and at 3km, 150dB. Practical 
communication systems are limited by 
noise. It is a very good system indeed 
which can tolerate a path loss of 150dB. 
Whatever the actual loss in the ground 

and the contact size and spacing, signal 
strength falls very rapidly with distance. 

GROUND VERSUS RADIO 
A ground communication system is 

quite different from a radio link. Radio 
contact can be maintained with space 
vehicles millions of miles away, because 
the only cause of reduced signal is its 
spreading -out, which limits the amount 
which can be intercepted by an aerial of 
practical size. The signal strength falls off 
with the square of the distance. 
With an earth conduction system, at-

tenuation must be worse. Not only does 
the signal spread out, but it is also ab-
sorbed by the earth, which has resistance. 
Empty space, in contrast, is lossless. 

All the power transmitted by the space 
vehicle exists, spread out in space, 
whereas the power form the ground 
transmitter is used up in warming the soil. 

EXPERI MENTING 
This may rule out worldwide earth-

conductivity  communication  but  it 
doesn't mean that the idea is useless. 
There are times when limited range is all 
that's needed. Also, limited range can 
mean less interference, since unwanted 
distant transmissions never reach you. 

TABLE-TOP MODEL 
If you want to experiment, you can 

get the feel of conductive communication 
with the help of a model. Line a plas-
tic tray with newspaper and moisten it 
with tap water. Put a pair of transmitting 
electrodes near one end and try different 
positions for a receiving pair. 
An audio generator and a pair of 

high-sensitivity headphones can get you 
started. You'll find that signal strength is 
affected by the orientation of the pickup 
electrodes, rather as a ferrite rod aerial's 
orientation determines signal strength. 
Tap water in Britain often has enough 

dissolved salts to provide the required 
conductivity. If for some reason you have 
to use pure water, add a pinch of salt. 
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OTHER USES 
Real earth doesn't have uniform con-

ductivity. Its electrical properties are af-
fected by moisture content, mineral com-
position, and so on. 
This  raises  the  question  whether 

ground  communication  techniques 
might be adapted for other uses. A 
contour map of signal st-ength could 
conceivably help to locate hidden water 
sources,  the  buried  foL ndations  of 
buildings, and so on. 

Maps of simple ground conductivity 
are already used for similar purposes, but 
are tedious to make. By using the direc-
tional properties of a pair of signal-pick-
up contacts it might be possible to map 
the gradient of the signal strength with-
out making any absolute measurements. 
Sudden changes of gradient may be sig-
nificant indicators of hidden features. 
On the plastic-tray model, a high-

conductivity buried feature can be simu-
lated roughly by putting a piece of 

aluminium foil between the pages of the 
newspaper, and a low-conductivity fea-
ture by cutting a hole or reducing the 
thickness of the wad at some point. 

Further Reading 

For information on early work see "Wireless 
Telegraphy' by Alfred T. Storey. My "revised 
edition" is undated but was probably printed 
in 1912, by Hodder & Stoughton. London. 
Some libraries may still have it. 

8 r  D) 
J L tL TALK 

with David Barrington 

Please Take Note 
We should like to apologise to construc-

tors of the MARC system fo• causing con-
fusion over the oscillator crystal specified in 
last months Encodermodule An extra three 
crept into the frequency figures during 
the design stage and was not picked up 
during all the checking processes. The 
correct crystal should be one operating at 
3.2768MHz 
The 3.2768MHz crystal is to be found in 

most catalogues under the "Timing Crys-
tals" section for timekeeping purposes. It is 
quoted by Maplin as part number FY86T 
(Crystal 50HzX2.16). 

In-Car Alar m 
There are now numerous car alarms on 

the market with prices ranging to match. 
The latest car alarm from Electronize 
seems to answer the two main criticisms, 
namely cost and installation. problems. 
The Micro- Pressure Car Alarm comes as 

a kit (£12.95 plus £1 p&p) or ready as-
sembled (£18.95 plus £1 p&p). Only three 
wires from the circuit board are needed to 
connect it to the vehicle, two into the horn 
circuit and one to the ignition or hidden 
switch if preferred. 
This new design employs an air pressure 

sensing system to detect when a door is 
opened. As a door catch is released and the 
door begins to open, air is drawn out of the 
vehicle causing a minute but sudden drop 
in air pressure within the vehicle. This is 
converted into an electrical signal which 
triggers the alarm. 
The system directly senses the movement 

of the doors. It can therefcre be triggered by 
all doors and tailgate without the need to 
fit extra door switches, ekn adjustment is 
provided so you can set the sensitivity to 

your own preferences. At maximum sen-
sitivity even a thump on the glass will trig-
ger the alarm. 
Further details and kits can be obtained 

from Electronize Design, Dept EE, 2 
Hillside  Road.  Four  Oaks,  Sutton 
Coldfield B74 4DQ. 0.021 3085877. 

Phone-In 
We hear that R&TV Components have 

a stock of Pocket Tone Dialers which are 
proving very popular. 
It is claimed that the "keypad dialer", 

which is just held over the mouthpiece, will 
control answer machines and video cas-
sette recorders which will accept Dual-
Tone  Multi-Frequency  (DTFM)  signals 
over the telephone line. It is also claimed 
that you can quickly enter the DTMF 
Touch-Tone codes required by many com-
puter  based  services,  once you  have 
reached the service number using a con-
ventional rotary service phone. 
The Telean PB881 Pocket Dialer costs 

£14.95 plus 60p p&p from Radio & TV 
Components Acton Ltd, Dept EE, 21 
High Street, Acton, London W3 6NG. 

Mains Appliance Re mote Control 
The ON/OFF Decoder for the MARC 

system, described this month, is another 
unit which is connected directly to the 
mains and, for personal safety, only first 
class quality components should be used. 
The "impedance matching" transformer 

Ti (code 37-70742) and the optional fer-
rite ring for the "noise filter" were both pur-
chased from Cirkit and are listed in their 
Inductor section. 
The capacitors Cl and C2 are class X 

types designed to withstand continuous 

mains voltages, other types must NOT be 
used as replacements. This also applies to 
the X-class capacitor used in the optional 
mains noise filter. These capacitors were 
obtained from Maplin, codes JR33L (IS 
Cap 0.047pF) and JR35Q (IS Cap 0.22pF) 
respectively. 
The  remote  control  decoder  i.c. 

M145027 (code UJ50E), VDR1  mains 
transient suppressor (code HW13P) and 
the moulded p.s.u. case (code YN38R) 
used to house the  Decoder were all 
purchased  from  Maplin.  The  12V 
double-pole mains relay, rated at 5A 240V 
a.c. (code YX98G (5A Main Rly)) also 
came form the same source. The coil 
resistance is listed as 200 ohm, the 150 
ohm depicted on the circuit is a minimum 
figure. 
The suppressor diode (D6) 1N6277 is an 

AS component and is available through 
Electromail  (1E60536 204555),  stock 
code 283 277. 
The printed circuit board for the ON/OFF 

Decoder is obtainable through the EE PCB 
Service, code EE697 (see page 556). 

Pressure Pad Alar m 
We  cannot  foresee  any  component 

buying problems for readers undertaking 
the construction of the Pressure Pad Alarm 
project. 
The dial cord drum is used for tuning 

dials in radios and may be stocked by some 
of our advertisers. If readers do have 
difficulties in finding a source, it is currently 
being listed by Maplin, code RX43W 
(Cord Drum Small). 

Phoney Phone 
There are no "special items" called for in 

the Phoney Phone project and all com-
ponents should be available from local 
sources. 
The stripboard is not a standard size and 

will have to be cut from a fairly large and 
expensive piece if it is to slot into the speci-
fied case. The off -cut need not be wasted 
as it will be plenty large enough to take a 
future project. 

Si mple Metrono me 
There should be no component purchas-

ing problems for constructors building the 
Simple Metronome as they are all standard 
"off -the-shelf" items. However, when or-
dering the BC184L transistor it is most im-
portant to quote the suffix L as other 184 
versions have a different pinout arrange-
ment. 
The small printed circuit board is avail-

able from the EE PCB Service, code EE698 
(see page 556) 

Gas Reserve Indicator 
The conductive foam called for in the 

Gas Reserve Indicator is normally used to 
protect CMOS devices from the possible 
effects of static charge and is stocked by 
most semiconductor suppliers. The -pad" 
used in the prototype model was pur-
chased from Maplin and is listed as: FA83E 
(Lodensty A/stat Foam). 
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Constructional Project 

PHONEY 
PHONE 
OWEN N. BISHOP 

Fool your friends with this 
warbler — it has serious 
applications too! 

THE IDEA for this project suggested it-
self one day when there was a par-
ticularly persistent and chatty caller 

at the door. We just could not get rid of 
him without appearing rude. 
"If only the phone would ring," we 
thought to ourselves, "then we'd have an 
excuse to get away". Thus was born the 
Phoney Phone, a device that sounds like a 
ringing telephone and can be set to start 
ringing automatically after a given interval 
of time. 
Such a device has many other uses, both 
for practical joking and more serious pur-
poses. We leave it to the mischievous reader 
to devise the jokes, but some of the practi-
cal uses of this device are: 

* A phone-bell repeater. 

* A door alert. 

* An alarm for use by an invalid or 
elderly person. 

* A baby alarm. 

* A security system alarm. 

* A process timer, for example an egg 
timer. 

* As a replacement for the buzzer 
used on an existing inter-corn sys-
tem. 

* To lend added realism to a child's 
toy phone. 

Readers may have already thought ap-
prehensively of the chaos that will ensue 
with everyone rushing to answer the real 
phone every time an egg has finished cook-
ing or someone comes to the door. This 
would soon become a bad joke indeed. 
Fortunately, there are no problems of this 
kind — the Phoney Phone circuit is easily 
adaptable to make sounds quite unlike a 
phone warbler. We shall explain several 
ways of altering its sound output as the 
description of the circuit proceeds. 

H O W IT W ORKS 
The heart of the circuit is the function 
generator shown in the block diagram Fig. 
1. This is a single i.c. the 566, which has 
two outputs, giving a square wave and a 
triangular wave. 
This project uses the triangular wave. The 
square-wave output could be used instead 

but it gives a much harsher sound. This 
would be suited to alarm applications, such 
as in a security system. 
The central frequency of the output is 
determined by the values of a resistor 
and capacitor, as explained later. The fre-
quency is also modulated by a signal 
from an astable multivibrator. This mod-
ulates the sound at about 25Hz, causing a 
warbling effect. The signal sent to the 
amplifier would produce a continuous war-
bling sound were it not for the action of the 
counter and detector, described next. 

amplifier is disabled and no sound is heard. 
When the gate output goes low ("0"), the 
amplifier is enabled and sound is heard. 
As the counter cycles through the stages 
in the table, sound is heard at every "0" 
stage, giving the familiar "burr-burr ... 
burr-burr ... burr-burr ... " of a ringing 
telephone. 
Stage four of the counter has a frequency 
of' lb of the astable, approximately 1.5Hz. 
Stage six has a frequency of ' M14 of the 
astable, approximately 0.4Hz. Thus we 
obtain a tone burst lasting about 0.75 
seconds, sounded twice and repeating every 
2.5 seconds. 
Other effects are produced in three ways: 
I)  By altering the frequency of the 

astable. This makes the sequence 
run faster or slower, but still gives a 
repeating "burr-burr ... " with 
gaps between. This also alters the 
warbling effect. 

1....MONOSTABLE .......  
I- 4 MIN 

MI MS) 

AS2T5AHBz(. E 

RESET 

PUNCTION 
NERATOR 

1 CGoNT FR 
Fig 1. System block diagram for the Phoney Phone. 

The astable also drives a I 4-stage bi-
nary counter. The output from this is 
tapped at stages four and six and fed to a 
detector circuit, consisting essentially of a 
2-input NAND gate. The outputs of stages 
four and six go through the following 
sequences: 

Stages 
6 5 4 

Output of 
NAND 

0 0 0  1 
0 0 1  1 
0 1 0  1 
0 I I 
1 0 0  1 
1 0 1  0 
I 1 0  1 
1 1 1  0 

Repeating  0 0 0  1 
0 0 0  1 
etc 

As will be explained later, when the out-
put is high ("I" in the table above), the 

LOUD 
SPEAKER 

FIER 

STROBE 

2)  By tapping off other pairs of 
counter outputs. For example, tap-
ping stages three and five gives the 
same sequence but twice as fast; 
tapping stages five and seven gives 
the same sequence at half the speed. 

3)  Other tappings can be selected to 
give a wide variety of sequences, 
ranging from a rapid series of 
"beeps" to "burr-burr-burr-burr 
... once every 10 minutes. There is 
plenty of scope for experimenta-
tion. 

The pin-out details of the 4020 i.c. to help 
you design your own sound sequences is 
given in Fig. 2. There are spare NAND 
gates that can be used when detecting out-
puts from more than two stages. The pin-
out of the 4011 NAND gate i.c. is shown in 
Fig. 3. 
The monostable shown in Fig. 1 is an 
optional part of the design, when used in 
timing applications. When the trigger but-
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ton is pressed, the output of the monos-
table goes high. This is connected to the 
reset input of the counter, and the effect is 
to hold the counter in the reset state. 
After a period of one minute (or other 
length of time depending on the timing 
resistor and capacitor used) the output of 
the monostable goes low. The counter can 
now operate and the device begins to 
sound. 
For other applications, the monostable 
can be replaced by a simple push-button or 
an interface to some other device such as a 
sound detector or security system. These 
options are explained later. 

CIRC UIT 
D ESCRIPTIO N 
The full circuit diagram for the Phoney 
Phone is shown in Fig. 4. The circuit 
operates on a I2V supply, since it is 
battery-powered and the function gener-
ator i.c. requires a minimum of 10y. 
When quiescent, the circuit takes 40mA. 
When sounding, the average current is 
70mA. Thus eight alkaline AA cells should 
last for about 40 hours of continuous use. 
If you wish to economise in current, omit 
the two I.e.d.s and their resistors RI, R2. 

POWER SuPPL 

IMP 

DI 
III 209 

RED 

1X1 

560 

* SEE TEXT 

1617160o  

MONOSTABLE MOLT  IBRATnR 

CONTROL 0  
INPUT POINT 

02 
OIL 209 

GREEN 

Fig. 3. PM-out details for the 4011 ic. Fig 2 Pin-out details for the 4020 counter 
(outputs from stages 2 and 3 not available). 

capacitor C9. First of all the steady 
control voltage  (Vt.) at pin 5 is deter-
mined by the potential divider R 10/R II. 
If the supply voltage is I 2V, then 
V(= 12 x R11/(RIO +R11). 
In Fig. 4, V, = 12 x 10/11.5= I0.4V. V, 
must be between the supply voltage (12V) 
and three-quarters of the supply voltage 
(9V), so this voltage is just about middle of 
the range, allowing modulation in either 
direction. 
The central frequency of the generator is 
given by: 

•  ASTABLE 
NUT I vIBRATOR 

FUNCTION GENE RATuP 

ICI, PIN 
ICS.PIN 14 

R9 
120k 

C 
100 n 

C6 
n T 220n T •   

CONTROL LINE 

Fig 4. Complete circuit diagram for the Phoney Phone. 

The Astable Multivibrator (IC2) uses the 
well-known 555 timer i.c. in astable mode. 
Frequency is determined by the values of 
resistors R8. R9 and capacitor C6. The 
values shown give a suitable warble and 
also give a sounding rate near to that of the 
standard telephone ringing sound. To vary 
frequency, it is best to alter the value of 
resistor R9, reducing it for a faster rate, 
increasing it for a slower rate. 
Capacitor C4 decouples the i.e. from the 
supply so that the switching of the i.e. does 
not cause the counter i.e. to operate errati-
cally. Capacitor C7 couples the astable out-
put to the modulating input of the function 
generator. 
The central frequency of the Function 
Generator (IC3) is determined by the 
values of resistors RIO, R11, RI2, and 

• 

COUNTER 

I CL ,PINT 
IC 5, PIN 5-9 

IC5a 

OE 'I C TOP 

2(V+ —Vc) 

RI2.C9V+ 
where V + is the supply voltage ( I 2V). 
In this circuit, 

2x 1.6 
f = = 834Hz 

6.8x 103x 47 x 10 -9 x 12 

Frequency is varied by altering the values 
of R12 and C9 but R12 must be in the 
range 2k to 20k. 

R23 

AmPL,  ER 

c(0 o 

ZTX 300 
31/ 9  2N3053 

263053 

The unused inputs of IC5 (pins 5, 6, 8, 9) must be connected to OV or 12V 

• • 

• 

• 

• 

• 

• 

• • 

• 

• 
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A MPLIFIER 
The Amplifier consists of IC6, TR I and 
TR2. During the silent periods, the output 
of the first NAND gate of detector IC5 is 
high (see truth table given earlier). 
This output is inverted by the second 
NAND, to give a low output. This is fed to 
a potential-divider (R22/R23), with the 
result that the strobe input (pin 8) of IC6 is 
made low and the output (pin 6) is forced 
low. No signal passes to the next stage of 
amplification. 
Transistor  TR1  is biassed  on  by 
R20/R21, so that transistor TR2 is turned 

COMPONENTS 
Resistors 
R1, R2  560 (2 off) 
R3-R6  see text 
R7  15k 
R8, All, 
R15, R20 10k (4 off) 
R9  120k 
R10  1k5 
R12  6k8 
R13, R14, 
R16, R17 1M (4 off) 
R18, R19 100k (2 off) 
R21  5k6 
R22  1k 
R23  3k9 
All 0.6W ± 1% carbon film 

See 
SHOP 
TALK 
Page 

Potentiometers 
VR1 -VR4 Mm. preset (see text for 

values), horiz. (4 off) 
VR5  10k rotary, lin. 

Capacitors 
, C4  100µ elect 16V or 25V 

(2 off) 
C2. C5  10n polyester (2 off) 
C3  1000p elec. 16V or 25V 
C6  220n polyester 
C7, C10, 
C11  100n polyester (3 off) 
C8  ln polycarbonate 
C9  47n polyester 

Semiconductors 
D1, 02  TIL209 or similar I.e.d.s, 

one red, one green 
TR1  ZTX300 npn transistor 
TR2  2N3053 npn transistor 
Id, IC2 555 timer (2 off) 
IC3  566 function generator 
IC4  4020 CMOS 14-stage 

synchronous counter 
IC5  4011 CMOS quadruple 

2-input NAND gate 
IC6  CA3140 f.e.t. operational 

amplifier 

Miscellaneous 
Si  S.P.S.T. toggle or slide 

switch 
S2  4-way rotary switch 
S3  Push-to-make push-button 
LS1  Loudspeaker 8 ohm 
Plastic case (ABS), approx. 190mm 
x 110mm x 60mm; stripboard, Olin. 
matrix, size 19 strips x 73 holes; 8-pin 
d.i.l. sockets (4 off); 14-pin d.i.l. socket; 
16-pin d.i.l. socket; 1mm terminal pins 
(18 off); knobs for S2 and VR5; battery-
holders for 4 x AA cells (2 off); battery 
clips (2 off); nuts (6 off); bolts (3 off) 
and solder tags (3 off) for mounting 
loudspeaker; clip-on heatsink for TO5 
can; connecting wire; solder etc. 

Approx cost 
guidance only £21 

excl. Batt 

off during silent periods. This arrangement 
ensures that no current is passed by TR2 
and loudspeaker LSI during the long silent 
periods. This saves battery power and 
prevents TR2 from becoming over-heated. 
When the output of the first detector 
NAND gate goes low, the output of the 
second gate goes high. This gives an input 
of about 2.5V to pin 8 of IC6, enabling its 
output. The signal voltage passes through 
potentiometer VR5, which being a variable 
potential divider acts as volume control. 
The signal voltage tapped at its wiper 
passes through capacitor Cl I and is 
amplified by transistor TR1. TR2 acts as 
an emitter follower, giving no further 
amplification but allowing a relatively large 
current to flow through LSI. This gives a 
high-volume sound output. 
The circuit diagram Fig. 4 shows the out-
puts from the counter IC4 being used from 
stages four and six. As explained earlier, 
other outputs used singly or in combina-
tion, give different patterns of sounding. 
A single NAND gate (IC5a) forms the 
detector stage and is used to give a low 
output when both its inputs are high. The 
low output turns off transistor TR3 and 
allows the sound signal to pass to TR2. 
The output is inverted by the second gate 
(IC5b), its input terminals being wired 
together so that it acts as a NOT gate. IC5 
provides two spare gates for producing 
other types of sound patterns. The inputs 
of any gates that are not used must be 
connected either to the OV rail or the 
supply rail. 

TRIGGERI NG 
O PTIO NS 
The circuit is controlled by the voltage 
level on the control line. If this is low (less 
than 6V), the device sounds; if it is high 
(more than 6V), the device is silent. A num-
ber of options are available to control the 
voltage at the control input points. 
The Monstable Multivibrator (ICI — 
Fig. 1) holds the device silent for a given 
period of time, after which it sounds con-
tinuously until switched off. It is used 
in several applications including process-
timing and for interrupting back-door gos-
sipers! 
The monstable consists of ICI, R3 to R6, 
Cl to C3 and S2, S3. All of these com-
ponents may be omitted if this option is not 
chosen. Fig. 4 shows a number of resis-
tors and variable resistor switched in by a 
rotary switch S2 to allow selection of a 
range of times. 
Given that the period of the timer is 
1.1 RC, where R is the resistance of one of 
the resistor/variable-resistor combinations, 
and C is the capacitance of C3, suitable 
resistances are: 

Table 2: Timing Period 

Length 
of period 

Resistor  Variable 
resistor 

30 sec 
1 min 
2 min 
3 min 
4 min 
5 min 

22k 
47k 
9Ik 
150k 
200k 
240k 

10k 
10k 
22k 
22k 
47k 
1003k 

It is possible that resistors of slightly dif-
ferent values may be needed if the actual 
value of C3 differs markedly from 1000µF. 
The monstable is set by pressing switch 

Fig 5. Push-button triggering. The 
alarm sounds for as long as the button 
is pressed 

Fig 6. Flip-flop triggering. 
S3; the device then remains silent until the 
period has elapsed. 
During this period the output of ICI 
is high and the green 1.e.d. (D2) is il-
luminated. If you require only a single 
timing period, S2 may be omitted and only 
one resistor and a variable resistor are 
connected between pin 7 and the 12V line. 
For Push-Button triggering (Fig. 5) the 
alarm sounds for as long as the button 
is pressed. This is used in door-alerts, 
and other applications where an ordinary 
buzzer might normally be used. 
The push-button switch is mounted on 
the case or externally. A normally-open 
security switch (e.g. magnetic switch on a 
door), a pressure-mat or a relay may be 
used instead 
For Button-Controlled Flip-Flop (Fig. 6) 
the device sounds when the "set" button 
(S5) is pressed and continues sounding un-
til the "reset" button (S6) is pressed. 

Fig. 7 Inverting a CMOS input. 

Fig. 8. Interfacing to TTL output. 
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Fig. 9. Stripboaro' component layout and details of breaks required in the underside copper tracks. A small TO5 size heatsink is 
needed for transistor TR2 

Useful for an alarm for an elderly or in-
firm person, who may not have the strength 
to press a button for more than an instant. 
Two spare NAND gates from IC5 are used 
to construct the flip-flop. 
For Logic Input the control input can 
be driven by an external device such as a 
sound-detector or security system which 
provides CMOS logic output, operating on 
a 9V or I 2V supply. The OV line of the 
external device must be connected to the 
OV line of the Phoney Phone. 
Use one of the spare gates of IC5 to in-
vert the input (Fig. 7) if this operates in the 
wrong sense. Fig. 8 shows how to interface 
the control input point to a TTL output. 
To obtain a non-inverted input, use a 7407 
or 7417; to obtain an inverted input, use a 
7406 or 7416. 

C O NSTRUCTIO N 
The constructor is warned that building 
and testing this device endangers the peace 
of mind of the whole family! Try to find a 
(preferably sound-proof) place well away 
from the rest of the household where the 
Phoney Phone sound will not cause an-
noyance. 
Fig. 9 shows how all the sub-circuits may 
be set out on a piece of stripboard cut to 
slot into the recommended case. Details of 
the underside breaks in the copper tracks 
are also shown. 
Begin with the function generator (IC3, 
RIO-R12, C8-C9) and amplifier (R13-R2 I , 
VR5, CIO-C11, IC6, TR I -TR3, LS1). Pin 8 
of IC6 is left unconnected at this stage. Fit 
the small heatsink to transistor TR2 before 
testing. 
When you switch on power, a continuous 
loud note of about 830Hz should be heard. 
If you hear nothing, check the setting of 
potentiometer VR5. 

Next build the astable (IC2, R8-R9, 
C4-C7). The frequency of this can be 
measured with an oscilloscope and should 
be about 25Hz. However, you can easily 
check that the frequency is approximately 
right by listening to the sound. This should 
now be a continuous warbling note. 
The counter and detector are the next 
stages to complete. Remember to observe 
the usual anti-static precautions when 
handling IC4 and IC5. Note that the 
unused inputs of IC5 must all be connected 
to OV or 12V, even at the testing stage. 
Otherwise, 105 may operate erratically. 
For testing, temporarily connect pin 11 

of IC4 to the OV line to enable counting 
to occur. Before making the connection be-
tween the junction of R22/R23 and pin 8 of 
IC6, the outputs of IC4 may be monitored 
with a voltmeter. 
Check that the output of pin 7 rises 
and falls slightly more often than once a 
second, while that of pin 4 rises and falls 
about once every 2.5 seconds (this is as-
suming that you are trying to simulate the 
normal Telecom sound). Otherwise, replace 
resistor R9 with other values until the 
frequency suits your need. When the junc-
tion R22/R23 is connected to IC6 pin 8 the 
familiar but phoney sound will be heard. 

The completed unit showing components mounted on the rear of the &I. 
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M OAISTA BLE 
The final stage of construction depends 
on which triggering option you have 
decided to incorporate. The monstable 
option is the only one that needs discus-
sion. 
The values of resistors R3-R6 and presets 
VR I -VR4 are given in Table. 2. The output 
of ICI (pin 3) is normally low when the 
circuit is first switched on. Pressing S3 for 
an instant triggers the i.c. and its output 
goes high. The length of time it stays high 
depends on the value of the timing resistors 
(R3-R6 and V R I -VR4) and capacitor C3. 
If the circuit is to be used for process-
timing, you will need to set each of 
VR1-VR4 to give the correct times. It is 
better if the output from pin 3 is not 
connected to IC4 yet and if pin 11 of IC4 is 
temporarily connected to the I2V rail. This 
allows the setting of the times to be done in 
silence. The output at pin 3 is measured by 
a voltmeter. 
To set VR I proceed as follows. Position 
the wiper so that it is near the centre of its 
track. Press switch S3 for an instant. Use 
a watch to measure how long the output 
stays high (12V). If this is longer than the 
required period, reduce the resistance of 
VR I by turning the wiper slightly clock-
wise. If the period is shorter than required, 
turn VR1 the other way. Repeat this proce-
dure until the timing is right. 
If the value of C3 is markedly different 
from its nominal value, it may happen that 
the wiper reaches either end of the track 
and the timing is still not correct. In this 
event, either replace C3 or replace R3 with 
a resistor of higher or lower value and start 
again. 
Repeat the above procedure for VR2 to 
VR4 in turn. Then connect pin 3 of ICI to 
pin II of 1C4. When power is switched 
on, the sound begins, but is silenced by 
pressing S3. The green led. comes on and 
the device remains silent for the selected 
time. Then the green led. goes out and 
the phoney sound begins. To operate the 

The layout of components on the completed circuit board 

055  053 
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Fig. 10. A/I the off-board components are mounted on the lid of the case and wired 
to the circuit board at reference points indicated 

device without the initial sound, press S3 
before switching on, then release it. 
When the circuit board has been tested, 
prepare the case by drilling holes for 
the off-board components (Fig. 10). The 
loudspeaker may be held in place with 
three solder-tags, as shown. 
The design uses two 4-cell  battery 

holders, wired in series to give a 12V 
supply. The battery holders may be fixed in 
place using Blutack. Alternatively, fit a 
small ready-made mains PSU giving I2V 
d.c. at a minimum of 80mA. Mount all the 
components in the case and the Phoney 
Phone is ready  for  use,  serious or 
otherwise. 

HAM M PLACE 
WANTED Video mixer, wiper with good 
range of effects. W. Shepherd, 34 Stirling 
Road, Bolton (0204) 53471. 
AVO 8 MODEL II, £50. Labgear colour bar 
gen. £50. Sony 76000 multi band £50. 
(0875) 811816. 
CO M MODORE spares i.c.s, 64K p.s.u., 
C16 p.s.u. modulators, few other spares. 
Swap for Spectrum 48K. Spares. Mr D. 
Wood, 17 Boydon Close, Ettingshall, Wol-
verhampton WV2 2NE. 
EIRE. Late starter in electronics (33) seeks 
contact with others. Also info on clubs and 
suppliers Noel McGuinness, 29 McCabe's 

Villas, Booterstown, C. Dublin, Eire. Tel: 
(01) 831104. 
WANTED for Samleco DX85 printer, paral-
lel interface, or circuit diagram, or cur-
rent address. G. Waye, 32 Lindale Avenue, 
Hornsea, North Humberside. 
NE WBRAIN CO MPUTER. Complete set 
of boards, keyboard, p.s.u. manuals, no 
case, hence £10 o.n.o. Brand new. N. 
Johnson. Tel: (0797) 252217 (weekends). 
FOR SALE s.h. MEM motor switch. Amp 
rating 4.0 to 8.0, worth £50, £22. Cheque 
to S. J. Bennett, 17 Fresham Place, Hen-
field. W. Sussex BN5 9QJ. 

FREE READERS ADS. 
RULES Maximum of 16 words plus ad-
dress and/or phone no. Private adver-
tisers only (trade or business ads. can be 
placed in our classified columns). Pen 
pals or items related to electronics only. 
No computer software. EE cannot ac-
cept responsibility for the accuracy of 
ads, or for any transaction arising be-
tween readers as a result of a free ad. 
We reserve the right to refuse advertise-
ments. Each ad must be accompanied 
by a cut-out valid "date corner". Ads. 
will not appear (or be returned) if these 
rules are broken. 

WANTED any info. on Epson QX16 com-
puter especially need users manual and also 
correct DOS version. Tel: (0825) 890771. 

Na me & Address 

BL
O
C
K 
C
A
PI
T
A
L
S 
PL
E
A
S
E Please read the RULES then write your advertisement here - one word 

to each box. Add your name, address and/or phone no Please publish 
the following small ad. FREE in the next available issue. I am not a 
dealer in electronics or associated items. I have read the rules. I enclose 
a cut-out valid date corner. 

Signature  Date   
COUPON VALID FOR POSTING BEFORE 3 AUGUST'90 
(One month later for overseas readers) 

SEND TO: EE MARKET PLACE, EVERYDAY ELECTRONICS 
6 CHURCH  STREET,  WIMBORNE,  DORSET  BH21  1JH. 

For readers who don't want to cut too much out of the issue send a photostat or a copy of the coupon (filled in of course) with a cut-out valid -date corner" 
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obot Ho 
DO MESTIC ROBOT 
The Government-sponsored search for 

a viable domestic robot goes on. The 
second phase has recently started with 
Fulmar Research having been proposed 
to act as the project leaders with the 
intention of building a prototype mobile 
robot in 18 months. 
The deadline has been set in the 

Government's plan for getting the search 
funded totally by private capital. The first 
stage feasibility study was totally funded 
by the Department of Trade and Industry. 
The present stage is receivirg 50 per cent 
funding from the DTI but the final stage 
when a commercial robot is developed 
must be funded completely from the 
private sector. 
The Domestic Robot Group of the 

Advanced Robot Initiative decided to go 
ahead with the second stage, known as 
the project definition stage on the basis 
of the feasibility study undertaken by 
Personal Robots Ltd, which has since 
gone into liquidation. 
It considered the most likely area in 

which a domestic robot could be use-
ful was in the commerc al service in-
dustries where it could undertake tasks 
such as hotel and office cleaning, fast 
food preparation and hig,-1 rise window 
cleaning. It recommended though that 
there be further investigation into four 
areas: 
• Low cost single task devices for 
jobs  such  as  lawn  mowing, 
vacuum  cleaning,  cooking  and 
home security. 

• Multi-function  domestic  robot 
aimed at the luxury home market. 

• Domestic service industry robot. 
• Healthcare robots for the handi-
capped. 

However, an important task 
was  the  building  of  a 
prototype to show how these 
jobs could be carried out and 
provide the basis for attracting 
the  backing  for the  final 
development of the corr mer-
cial device. 
Under the leadership of 

Fulmar, which is understood 
to be working on the core 
technology for the prototype, 
as well as acting as the 
liaison with the Department of 
Trade and Industry, the-e are 
a number of organisations 
working on specific sections 
of the robot. 
Fifty per cent of the funding 

not covered by the DTI is 
being met by the organisa-
tions doing the work, mostly 
university departments  and 
research bodies, and other 
members of the  Domestic 
Robot Group. The major test 
of whether the group's ideas 
are viable will come wf-en the 
commercial backing has to be 
sought towards the end of 
next year. 

EASY DOES IT 
The kits and computer simulator com-

pany Ezi- Dunn, run by Stewart Dunn, 
has been making changes to its products. 
Based on the experience of the months 
since the launch of his products towards 
the end of last year, Dunn has improved 
the simulator and rationalised the kits. 
At the same time he has been finding 

time to write two books and continue 
with his job as a teacher. All this activity 
should come to a climax in September, 
or possibly the end of this month with 
the new products and one of the books 
going on sale. 
The simulator has received a major 

overhaul and is to be sold as a manual 
controller for models rather than as an 
alternative to a computer. The original 
had one input and five outputs and was 
battery powered, the new device will 
have one output and six inputs, allowing 
three motors to be controlled, and a 
variable power supply. 
In addition the older version only 

accepted bare wires but the improved 
model will have sockets for 4mm plugs 
and screw terminals. With a new smarter 
box as well, the only design feature 
retained from the original are I.e.d.s on all 
the inputs and outputs and no memory. 
Dunn said that the changes were a move 
upmarket which made it look more like 
a conventional interface or controller, 
hence the change in its classification. 
However, it is still intended to be an 

answer to the original problem which is 
lack of time available on the computer. 
The controller will still provide an inex-
pensive way of testing models and writ-
ing routines, with the help of the accom-
panying documentation, without having 

NIGEL CLARK P 

The new Armdroid arm from Has field Systems 

to join the queue for time on the school 
computers. When the model builders do 
get to use the computer they can im-
mediately enter the routine and have the 
model working relatively quickly. 
The number of kits has been cut down 

from four different sets of components to 
one central collection and two upgrades 
for particular user needs. Dunn said that 
the reason for the move was that people 
were unsure which kit suited their pur-
poses so it was thought better to simplify 
the range. 
The core kit contains electronic com-

ponents and mechanisms and the Ezi-
Dunn board which allows components 
to be connected on the board without the 
need for solder. Dunn said the kit would 
be suitable for middle and elementary 
schools. The upgrades were to provide 
equipment for devices to GCSE standard 
and for the study of digital logic. 
Each kit contains some ideas for 

devices which can be built. But Dunn 
added that the components were suffi-
cient to build other devices. 
Dunn's first book, entitled Electronic 

Projects Made Simple, is, as the name 
implies, a collection of projects. There 
are more than 100, starting with simple 
electronic circuits and moving on to more 
complex models. He is still working on 
the second, Computers in Technology, 
which is centred on control technology 
and should be published before the end 
of the year. 

UP-GRADE BOARD 
As part of its upgrading of the 

Armdroid arm,  Hasfield Systems has 
completed the work on the operating 
software to run the ArmCon 2 bipolar 

stepper motor drive board. 
The board will be able to 
control up to eight bipolar 
motors either as a general 
controller or as part of the 
Armdroid drive system. When 
fitted to the Armdroid it can 
control up to seven motors, 
six for the arm and the other 
for an external device such as 
a carousel. 
A set of software routines, 

called  Arm Prim,  has  been 
created for the new board 
which allows a number of the 
robot's actions to be pre-set 
so that, for example, the user 
can decide on  the maxi-
mum and minimum velocities 
and the levels of current for 
various actions. 
As  with  the  existing 

Armdroid controller the new 
board provides for all the 
relevant axes to move at the 
same time for the arm to reach 
a certain position and for the 
movements to be ramped, 
that  is accelerated  and 
decelerated,  rather  than 
starting and stopping at the 
machines maximum speed. 

Everyday Electronics, August 1990  551 



DIRECT 
Ill  IN 
SNAKE 

The  books  listed  have  been 
selected  as being  of special 
interest to everyone involved in 
electronics and computing. They 
are supplied by mail order direct 
to your door. Full details are 
given on the last book page. 
For another selection of books 

see next month's issue. 

MORE BOOKS NEXT MONTH - MORE BOOKS NEXT MONTH 

PROJECT CONSTRUCTION 

HO W TO GET YOUR 
ELECTRONIC PROJECTS W ORKING 
R. A. Penfold 
We have all built projects only to find that they did not 
work correctly, or at all, when first switched on The aim 
of this book is to help the reader overcome just these 
problems by indicating how and where to start looking 
for many of the common faults that can occur when 
building up projects 

96 pages  Order code BP110  £2.50 

HO W TO DESIGN AND MAKE 
YOUR O WN P.C.B.s 
R. A. Penfold 
Deals with the simple methods of copying printed circuit 

board designs from magazines and books and covers all 
aspects of simple p.c b. construction including photo-
graphic methods and designing your own p c.b.s, 
80 pages  Order code BP121  £2.50 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 1 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 2 

R. A. Painfold 
These books are designed to aid electronic enthusiasts 
who like to experiment with circuits and produce their 
own projects, rather than simply following published 
project designs 

BOOK I contains Oscillators  sonewave. triangular, 
squarewave, sawtooth, and pulse waveform generators 
operating at audio frequencies Timers - simple mono-
stable circuits using i c s. the 555 and 7555 devices, etc 
Miscellaneous --noise generators, rectifiers, compara-
tors and triggers, etc 

BOOK 2 contains Amplifiers-low level discrete and 
op-amp circuits, voltage and buffer amplifiers including 
d c types Also low-noise audio and voltage controlled 
amplifiers Filters- high-pass, low-pass. 6, 12 and 24dB 
per octave types Miscellaneous- i c power amplifiers. 
mixers, voltage and current regulators, etc 

BOOK 1  128 pages  Order code BP117  £1.95 
BOOK 2  112 pages  Order code BP 118  £1.95 

ELECTRONIC ALARM CIRCUITS MANUAL 
R. M. Marston 
One hundred and forty useful alarm circuits, of a variety 
of types, are shown in this volume. The operating princi-
ple of each one is explained in concise but comprehen-
sive terms, and brief construction notes are given where 
necessary. 
Aimed at the practical design engineer, technician and 

experimenter, as well as the electronics student and 
amateur. 
124 pager.  Order code NE11  £10.95 

DESIGNING DC POWER SUPPLIES 
G. C. Loveday CEng MIERE 
Covers all aspects of the design of regulated power units, 
using discretes, i.c. regulators and switched units. It also 
covers protection circuits and reference supplies. Many 
design examples and exercises all with fully worked sol-
utions are given. 
131 pages  Order code BM2  £6 95 

ELECTRONIC PO WER SUPPLY HANDBOOK U M 
Ian R. Sinclair 
This book covers the often neglected topic of electronic 
power supplies All types of supplies that are used for 
electronics purposes are covered in detail, starting with 
cells and batteries and extending by way of rectified sup 
plies and linear stabilisers to modern switch mode sys-
tems. IC switch-mode regulators, DC- DC converters and 
inverters 
The devices, their operating principles and typical circuits 
are all dealt with in detail The action of rectifiers and 
the reservoir capacitor is emphasised and the subject of 
stabilisation is covered The book includes some useful 
formulae for assessing the likely hum level of a conven 
tional rectifier reservoir supply 
136 pages  Order code PC108  £7 95 

BEGINNER'S GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
R. A. Prinfold 
Shows the complete beginner how to tackle the practical 
side of electronics so that he or she can confidently build 
the electronic projects that are regularly featured in 
magazines and books Also includes examples in the 
form of simple projects 
/ /2 pages  Order code No. 227  El 95 

ELECTRONIC SCIENCE PROJECTS 
0. Bishop 
These projects range in complexity from a simple colour 
temperature meter to an infrared laser. There are novel 
ties such as an electronic clock regulated by a resonating 
spring, and an oscilloscope with solid-state display. 
There are scientific measuring instruments such as a pH 
meter and an electro-cardiometer. All projects have a 
strong scientific flavour. The way they work, and how to 
build and use them are fully explained 
144 pages  Order code BP104  £2.95 

CIRCUITS & DESIGN 

MODERN OPTO DEVICE PROJECTS 
R.A Penfold 
In recent years, the range of opt° devices available to the 
home constructor has expanded and changed radically. 
These devices now represent one of the more interesting 
areas of modern electronics for the hobbyist to experiment 
in, and many of these devices have useful practical applica-
tions as well This book provides a number of practical 
designs which utilize a range of modern opto-electric 
devices, including such things as fibre optics, ultra bright 
I e.d.s and passive IN detectors etc. 
While many of these designs are not in the "dead simple" 
smegory, they should be within the capabilities of anyone 
with a reasonable amount of experience in electronics con-
struct..., and some of the more simple designs are suitable 
for begini,rs 

104 pages  Order code BP194  £.95 

DIGITAL LOGIC GATES AND FLIP-FLOPS 
Ian R. Sinclair 
This book, intended for enthusiasts, students and techni-
cians, seeks to establish a firm foundation in digital elec-
tronics by treating the topics of gates and flip-flops 
thoroughly and from the beginning. This is not a con-
structor's book in the sense of presenting circuits to build 
and use, it is for the user who wants to design and 
troubleshoot digital circuitry with considerably more 
understanding of principles. 
Topics such as Boolean algebra and Karnaugh map-

ping are explained, demonstrated and used extensively, 
and more attention is paid to the subject of synchronous 
counters than to the simple but less important ripple 
counters. 
No background other than a basic knowledge of elec-

tronics is assumed, and the more theoretical topics are 
explained from the beginning, as also are many working 
practices. The book concludes with an explanation of 
microprocessor techniques as applied to digital logic. 
200 pages  Order code PC106  £8.95 

HO W TO USE OP-A MPS 
E. A. Parr 
This book has been written as a designer's guide 
covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 
calculations  The approach has been made as non-
mathematical as possible 
160 pages  Order code BP88  £2.95 
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ELECTRONIC PROJECTS — BOOK 1 
Published by Everyday Electronics in association with 
Magenta Electronics. 
Contains twenty of the best projects from previous 
issues of EE each backed with a kit of components. The 
projects are: Seashell Sea Synthesiser, EE Treasure 
Hunter, Mini Strobe. Digital Capacitance Meter, Three 
Channel Sound to Light. BBC 16k Sideways Ram, Simple 
Short Wave Radio, Insulation Tester, Visual Guitar. 
Instrument Tuner, Stepper Motor Interface, Eprom 
Eraser, 200MHz Digital Frequency Meter, Infra Red 
Alarm, EE Equaliser Ioniser, Bat Detector. Acoustic 
Probe, Mamstester and Fuse Finder, Light Rider — (Lapel 
Badge, Disco Lights, Chaser Light), Musical Doorbell, 
Function Generator, Tilt Alarm, 10W Audio Amplifier, EE 
Buccaneer Induction Balance Metal Detector, BBC Midi 
Interface, Variable Bench Power Supply, Pet Scarer, 
Audio Signal Generator. 
128 pages(A4 size)  Order Code EP1  £2.45 

MICRO INTERFACING CIRCUITS-BOOK 1 
MICRO INTERFACING CIRCUITS-BOOK 2 
R. A. Penfold 
Both books include practical circuits together with details 
of the circuit operation and useful background informa-
tion Any special constructional points are covered but 
p c b layouts and other detailed constructional informa-
tion are not included 
Book 1 is mainly concerned with getting signals in and 

out of the computer, Book 2 deals primarily with circuits 
for practical applications 
Book 1 112 pages  Order code BP130  £2.25 
Book 2 112 pages  Order code BP131  £2.75 

SENSORS AND TRANSDUCERS 
Keith Brindley 
There are a considerable number of transducers. Look 
through any electronic components catalogue and you'll 
find a wide variety of types, and each type has many ver-
sions. It's not easy to choose a transducer correctly for a 
particular function. In many specifications, terms and 
procedures are referred to which might deter you from 
using one that is, in fact, the best for the job. Vet, opting 
to use a transducer merely because it is easier to inter-
face into the measuring system is not the answer. A 
greater knowledge of all types of transducers capable of 
doing the task is the ideal, and only then can a totally 
satisfactory decision he made to use one in particular. 
176 pages  Order code NE17  £12.95 

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS 
Robert Penfold 
Robots and robotics offer one of the most interesting areas 
for the electronics hobbyist to experiment in. Today the 
mechanical side of robots is not too difficult, as there are 
robotics kits and a wide range of mechanical components 
available The micro controller is not too much of a problem 
either, since the software need not be terribly complex and 
many inexpensive home computers are well suited to the 
task 
The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer The purpose of this book is to explain and 
provide some relatively simple electronic circuits which 
bridge this gap 
92 pages  Order code BPI79  £2.95 

50 SI MPLE LED CIRCUITS 
R. N. Soar 
Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics, 
using one of the most inexpensive and freely available 
components-- the light emitting diode ILED)  Also in-
cludes circuits for the 707 common anode display 
64 pages  Order Code BP42  £1.95 
BOOK 2 50 more I.e.d. circuits Order code BP87  £1.95 

ELECTRONICS SI MPLIFIED 
CRYSTAL SET CONSTRUCTION 

F A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., 
F.B.I. M. 
Especially written for those who wish to participate in the 
intricacies of electronics more through practical con-
struction than by theoretical study It is designed for all 
ages upwards from the day one can read intelligently and 
handle simple tools 
80 pages  Order Code BP92  £1.75 
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TEACH-IN, THEORY, AND REFERENCE 

,„„Ei.a ironic 
obbyi s ts 

nrandbook  

DATA 
BOOK 
mike Tooley SA 

ELECTRONICS TLAcH IN 88/89---
INTRODUCING MICROPROCESSORS 
Mike Tooley BA (published by Everyday Electronics) 
A complete course that can lead successful readers to 
the award of a City and Guilds Certificate in Introductory 
Microprocessors (7263031. The book contains every-
thing you need to know including full details on register-
ing for assessment, etc. 
80 pages (44 size)  Order code TI-88189  £2.45 

FROM ATOMS TO AMPERES 
F. A. Wilson 
Explains in crystal clear terms the absolute fundamen-
tals behind electricity and electronics. Really helps you 
to discover and understand the subject, perhaps for the 
first time ever. 
Have you ever: Wondered about the true link between 
electricity and magnetism? Felt you could never under-
stand the work of Einstein, Newton, Boltzmann, Planck 
and other early scientists? Just accepted that an electron 
is like a little black ball? Got mixed L p with e.m.f, and 
pd.? Thought the idea of holes in semiconductors is a bit 
much? 
Then help is at hand with this inexpensive book, in as 
simple a way as possible and without zoo much complex 
mathematics and formulae. 
244 pages  Order code BP254  £3.50 

BEGINNERS GUIDE TO MICROPROCESSORS 
E.A. Parr 
An excellent grounding in microprocessors, this book is 
broadly relevent to the whole of our  Introducing 
Microprocessors course  It is easy to read and well 
illustrated 
224 pages  Tempo-arily out of print 

ELECTRONICS A "MADE SIMPLE" BOOK 
G. H. Olsen 
This book provides excellent background reading for our 
Introducing Digital Electronics series and will be of interest 
to everyone studying electronics The subject is simply ex-
plained and well illustrated and the book assumes only a 
yen, basic knowledge of electricity 
330 pages  Order code NE10  (4.95 

NE WNES CO MPUTER ENGINEER'S 
POCKETBOOK (Second Edition) 
Michael Tooley 
An invaluable compendium of facts figures, circuits and 
data, indispensable to the designer, student, service 
engineer and all those interested in computer and 
microcomputer systems It will appeal equally to the 
hardware or software specialist and to the new band of 
"software engineers" This first edition covers a vast 
range of subjects at a practical level, with the necessary 
explanatory text The data is presented in a succinct and 
rapidly accessible form so that the book can become part 
of an everyday toolkit 
205 pages (hard cover)  Order code NE01  £9.95 

AN INTRODUCTION TO 280 MACHINE CODE 
R. A. & J. W. Pent old 
Takes the reader through the basics of microprocessors 
and machine code programming with no previous know-
ledge of these being assumed The 780 is used in many 
popular home computers and simple programming ex-
amples are given for Z80-based machines including the 
Sinclair ZX  1 and Spectrum, Memotech and the Am-
strad CPC 464 Also applicable to the Amstrad CPC 664 
and 6128 
144 pages  Order code BP152  £2.75 

A Z80 W ORKSHOP M ANUAL 
E. A. Parr, B.Sc., C.Eng., 
This book is intended for people who wish to progress 
beyond the stage of BASIC programming to topics such 
as machine code and assembly language programming, 
or need hardware details of a Z8D based computer 
192 pages  Order Code BP112  £3.50 

ELECTRONICS TEACH-IN No 3 — EXPLORING 
ELECTRONICS (published by Everyday Electronics) 
Owen Bishop 
Another EE value for money publication aimed at stu-
dents of electronics. The course is designed to explain 
the workings of electronic components and circuits by 
involving the reader in experimenting with them. The 
book does not contain masses of theory or formulae but 
straightforward explanations and circuits to build and 
experiment with 
Exploring Electronics contains more than 25 useful 

projects, assumes no previous knowledge of electronics 
and is split into 28 easily digestible sections. 
88 pages (A4 size)  Order code 713  £2.45 

NE WNES ELECTRONICS 
POCKET BOOK 
E. A. Parr 
Newnes Electronics Pocket Book has been in print for 
over twenty years and has covered the development of 
electronics from valve to semiconductor technology and 
from transistors to LSI integrated circuits and micro-
processors To keep up to date with the rapidly changing 
world of electronics, continuous revision has been 
necessary This new Fifth Edition takes account of recent 
changes and includes material suggested by readers of 
previous editions New descriptions of op amp applica-
tions and the design of digital circuits have been added. 
along with a totally new chapter on computing, plus 
other revisions throughout 
315 pages (hard cover)  Order Code NE02  £9.95 

COMPUTING 

COMPUTERS AND MUSIC — AN INTRODUCTION 
R.A. Penfold 
Computers are playing an increasingly important part in 
the world of music, and the days when computerised 
music was strictly for the fanatical few are long gone. 
Computer-based music systems in the past have tended 
to be either horrendously expensive, very crude, or both I 
These days, prices are much more modest and the 
potential of the equipment is much greater. Con-
sequently a lot of musicians are being tempted into the 
unfamiliar territory of computer music systems. 
If you are more used to the black and white keys of a 

synth keyboard than the OWERTY keyboard of a compu-
ter, you may be understandably confused by the jargon 
and terminology bandied about by computer buffs. But 
fear not, setting up and using a computer-based music 
making system is not as difficult as you might think. 
This book will help you learn the basics of computing, 

running applications programs, wiring up a MIDI system 
and using the system to good effect, in fact just about 
everything you need to know about hardware and the 
programs, with no previous knowledge of computing 
needed or assumed This book will help you to choose 
the right components for a system to suit your personal 
needs, and equip you to exploit that system fully. 
174 pages  Order code PC107  £7.95 

GETTING THE M OST FRO M YOUR PRINTER 
J. W. Penfold 
Details how to use all the features provided on most dot-
matrix printers from programs and popular word proces-
sor packages like Wordwise. Visawrite and Quill, etc 
Shows exactly what must be typed in to achieve a given 
effect 
96 pages  Order Code BP181  £2.95 

EVERYDAY ELECTRONICS DATA BOOK 
Mike Tooley BA 
(published by EE in association with PC Publishing) 
This book is an invaluable source of information of 
everyday relevance in the world of electronics. It 
contains not only sections which deal with the essential 
theory of electronic circuits, but it also deals with a wide 
range of practical electronic applications. 
It is ideal for the hobbyist, student, technician and 

engineer. The information is presented in the form of a 
basic electronic recipe book with numerous examples 
showing how theory can be put into practice using a 
range of commonly available "industry standard" 
components and devices. 
A must for everyone involved in electronics! 

256 pages  Order code DATA  £8.95 

ELECTRONIC HOBBYISTS HANDBOOK 
R. A. Penfold 
Provides an inexpensive single source of easily located 
information that the amateur electronics enthusiast is likely 
to need for the day-to-day pursuance of this fascinating 
hobby. Covers common component colour codes. Details 
the characteristics and pinouts of many popular 
semiconductor devices, including various types of logic 
ICs, operational amplifiers, transistors, FETs, unijunctions, 
diodes, rectifiers, SCRs, diacs, triacs, regulators and 
SMDs, etc. Illustrates many useful types of circuits, such 
as timers and oscillators, audio amplifiers and filters, as 
well as including a separate section on power supplies. 
Also contains a multitude of other useful data. 
88 pages  Order code BP233  £4.95 

ESSENTIAL THEORY FOR THE 
ELECTRONICS HOBBYIST 
G. T. Rubaroe, T.Eng (C.E.I.), Assoc.I.E.R.E. 
The object of this book is to supply the hobbyist with a 
background knowledge tailored to meet his or her 
specific requirements and the author has brought to-
gether the relevant material and presented it in a readable 
manner with minimum recourse to mathematics 
128 pages  Order Code 228  £2.50 

PRACTICAL DIGITAL ELECTRONICS HANDBOOK 
Mike Toole), (Published in association with Everyday Elec-
tronics) 
The vast majority of modern electronic systems rely heavily 
on the application of digital electronics, and the Practical 
Digital Electronics Handbook aims to provide readers with 
a practically based introduction to this subject. The book 
will prove invaluable to anyone involved with the design, 
m3nufacture or servicing of digital circuitry, as well as to 
those wishing to update their knowledge of modern digital 
devices and techniques.  Contents:  Introduction to 
integrated circuits; basic logic gates; monostable arid 
bistable devices; timers; microprocessors; memories; input 
and output devices; interfaces; microprocessor buses. 
Appendix 1: Data. Appendix 2: Digital test gear projects; 
tools and test equipment; regulated bench power supply; 
logic probe; logic pulser; versatile pulse generator; digital 
IC tester; current tracer; audio logic tracer; RS-232C 
breakout box; versatile digital counter frequency meter. 
Appendix 3: The oscilloscope. Appendix 4: Suggested 
reading. Appendix 5: Further study. 
208 pages  Order code PC100  £1.95 

A CONCISE INTRODUCTION TO MS-DOS 
N. Kantaris 
This guide is writen with the non-expert, busy person in 
mind and, as such, it has an underlying structure based 
on "what you need to know first, appears first". 
Nonetheless, the guide is also designed to be circular, 
which means that you don't have to start at the begin-
ning and go to the end. The more experienced user can 
start from any section. 
The guide covers versions 30, 3.1 and 3.2 of both PC-

DOS and MS-DOS as implemented by IBM and other 
manufacturers  of  "compatible"  microcomputers, 
including the AMSTRAD PC's. It covers both floppy disc-
based systems and hard disc-based systems. 
64 pages  Order code BP232  £2.95 

AN INTRODUCTION TO 68000 ASSE MBLY 
LANGUAGE 
R. A. & J. W. Penfold 
Obtain a vast increase in running speed by writing 
programs for 68000 based micros such as the Commo-
dore Amiga, Atari ST range or Apple Macintosh range 
etc , in assembly language It is not as difficult as one 
might think and this book covers the fundamentals 
112 pages  Order cod* 13P184  £2.96 

THE ART OF PROGRA M MING THE ZX 
SPECTRU M 
M. James, B Sc., M.B.C.S. 
It is  One  trunly to have learnt how to use all the 
Spectrum s commands and functions, but a very differ-
ent one to be able to combine them into programs that 
do exactly what you want them to This is just what this 
book is all about  teaching you the art of effective 
programming with your Spectrum 
4 page   Order code BP119  £2.50 
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AUDIO & MUSIC 

BEGINNER'S GUIDE TO HI-FI 
Ian Sinclair 
The Beginner's Guide to Hi-Fi will appeal to the audio 
enthusiast. whether newly won over by advances in tech-
nology or well established and wondering whether to up-
date equipment The book deals with the sound from its 
sources in the studio to its ultimate end in your ears, and 
shows what sound is, how it is recorded and how it is repro-
duced. 

Every aspect of Hi-Fi. from pickup cartridges to loudspeak-
ers, has been covered, and the emphasis has been on ex-
plaining design aims. Cassette systems have been given 
considerable prominence, including the more modern Dolby 
C and dbx noise reduction systems The CD record has been 
covered in detail so that you can find out just why this 
system of sound reproduction is so superior. 
194 pages  Temporarily out of print. 

DATA & COMPONENT 

IDENTIFICATION 

HO W TO IDENTIFY UN MARKED ICs 
K. H. Recor,r 
Shows the reader how. with lust a test-meter. to go 
about recording the particular signature of an unmarked 
c which should enable the i c to then be identified with 
reference to manufacturers' or other data  An lc 
signature is a specially plotted chart produced by mea-
suring the resistances between all terminal pairs of an c 
Chart  Order code BP101  £0.95 

INTERNATIONAL DIODE 
EQUIVALENTS GUIDE 
A. Michaels 
Designed to help the user in finding possible substitutes 
for a large selection of the many different types of diodes 
that are available Besides simple rectifier diodes, also 
included are Zener diodes. I e d s, dins, macs. thyris-
tors, OCIs photo and display diodes 
144 pages  Temporarily out of print 

LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS 
A. Michaels 
Shows equivalents and pin connections of a popular 
selection of European. American and Japanese linear 
c s Also includes details of functions manufacturer 
and country of origin 
320 pages  Te mporarily out of print 

RADIO AND ELECTRONIC COLOUR CODES AND 
DATA CHART 
B. B. Babani 
Although this chart was first published in 1971  it 
provides basic information on many colour codes in use 
throughout the world, for most radio and electronic 
components  Includes resistors  capacitors, transfor-
mers, field coils, fuses, battery leads, speakers. etc It is 
particularly  useful  for  finding  the  values  of  old 
components 
Chart  Order code BP7  £0.95 

iLECTRONIC COLOUR CODES &DATA CHART 
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AN INTRODUCTION TO LOUDSPEAKERS AND 
ENCLOSURE DESIGN 
V. Capel 

This book explores the various features, good points and 
snags of speaker designs It examines the whys and 
wherefores so that the reader can understand the princi-
ples involved and so make an informed choice of design, 
or even design loudspeaker enclosures for him or her-
self. Crossover units are also explained, the various 
types, how they work, the distortions they produce and 
how to avoid them  Finally there is a step-by-step 
description of the construction of the Kapellmeister 
loudspeaker enclosure 
148 pages  Order Code BP256  £2.95 

MUSICAL APPUCATTONS Of THE ATARI ST. 
R. A. Penfold 
The Atari ST's are now firmly established as the comput-
ers to use for electronic music applications. The range 
and sophistication of these applications are much grea-
ter than most people may realise, but there are still a lot 
of misconceptions about just what can and cannot be 
achieved This book will help you sort out the fact from 
the fallacy and to get the most musically from the ST's. 
A wide selection of topics are covered, including the 

internal sound chip; MIDI; applications programs such 
as sequencing and score writing, etc; simple but useful 
add-on projects and MIDI programming. 
90 pages  Order code 13P246  £5 95 

TESTING & TEST GEAR 
TRANSISTOR RADIO FAULT-FINDING CHART 
C. E. Miller 
Used properly, should enable the reader to trace most 
common faults reasonably quickly Across the top of the 
chart will be found four rectangles containing brief 
description of these faults, yrs—sound weak but undis-
torted, set dead, sound low or distorted and background 
noises One then selects the most appropriate of these 
and following the arrows, carries out the suggested 
checks in sequence until the fault is cleared 
Chart  Order code BP70  £0.95 

HO W TO USE OSCILLOSCOPES AND 

OTHER TEST EQUIP MENT 
R. A. Penfold 

This book explains the basic function of an oscilloscope, 
gives a detailed explanation of all the standard controls. 
and provides advice on buying A separate chapter deals 
with using an oscilloscope for fault finding on linear and 
logic circuits Plenty of example waveforms help to il-
lustrate the control functions and the effects of various 
fault conditions The function and use of various other 
pieces of test equipment are also covered. including sig-
nal generators, logic probes logic pulsers, and crystal 
calibrators 
104 pages  Order code BP267  £3.50 

OSCILLOSCOPES  HO W TO  USE  THE M -HO W 
THEY W ORK 
Ian Hick man 
Oscilloscopes are essential tools for checking circuit 
operation and diagnosing faults, and an enormous range 
of models is available But which is the right 'scope for a 
particular application? What techniques will get the best 
out of the instrument? 
Ian Hickman, experienced in both professional and 
hobbyist electronics  has revised this well-established 
book to help all oscilloscope users - and potential users 
133 pages  Order code NE09  £7.95 

RADIO, TV, SATELLITE 

AN INTRODUCTION TO AMATEUR RADIO 
I.D. Poole 
Amateur radio is a unique and fascinating hobby which 
has attracted thousands of people since it began at the 
turn of the century. 

This book gives the newcomer a comprehensive and 
easy to understand guide through the subject so that the 

reader can gain the most from the hobby. It then remains 
an essential reference volume to be used time and again. 
Topics covered include the basic aspects of the hobby, 
such as operating procedures, jargon and setting up a 
station. Technical topics covered include propagation, 
receivers, transmitters and aerials etc. 
750 pages  Order code BP257  £3.50 

INTERNATIONAL RADIO STATIONS GUIDE 
P. Shore 
Provides the casual listener, amateur radio DXer and the 
professional radio monitor with an essential reference work 
designed to guide him or her around the ever more complex 
radio bands. This new edition has been completely revised 
and rewritten and incorporates much more information 
which is divided into the following sections: 
Listening to Short Wave Radio; ITU Country Codes: World 
wide Short Wave Radio Stations; European, Middle East and 
North African Long Wave Radio Stations; European, Near 
East and North African Medium Wave Radio Stations; Cana-
dian Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time differences from GMT; Abbreviations; Wavelength/F-
requency Conversion. 
320 pages  Order code EIP255  EC M 

AERIAL PROJECTS 
R. A. Penfold 
The subject of aerials is vast but in this book the author 
has considered practical aerial designs, including active, 
loop and ferrite aerials which give good performances 
and are relatively simple and inexpensive to build. The 

complex theory and mathematics of aerial design have 
been avoided. 
Also included are constructional details of a number of 

aerial accessories including a pre-selector, attenuator, 
filters and tuning unit 
96 pages  Order code BP105  £2.50 

AN INTRODUCTION TO SATELLffE TELEVISION 
F.A. Wilson 
As a definitive introduction to the subject this book is pre-
sented on two levels For the absolute beginner or anyone 
thinking about purchasing or hiring a satellite TV system, the 
story is told as simply as such a complex one can be in the 
main text 
For the professional engineer, electronics enthusiast, stu• 
dent or others with technical backgrounds, there are fluffier, 
0115 appendices backing up the main text with additional 
technical and scientific detail formulae, calculations, tables 
etc 
There is also plenty for the DIY enthusiast with practical 
advice on choosing and installing the most problematic part 
of the system the dish antenna. 

104 pages  Order Code BP195  £5.95 

CO M MUNICATION 
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., 
F.B.I. M. 
A look at the electronic fundamentals over the whole of 
the communication scene This book aims to teach the 
important elements of each branch of the subject in a 
style as interesting and practical as possible While not 
getting involved in the more complicated theory and 
mathematics most of the modern transmission system 
techniques are examined including line, microwave, 
submarine, satellite and digital multiplex systems, radio 
and telegraphy To assist in understanding these more 
thoroughly. chapters on signal processing, the electro-
magnetic wave, networks and transmissions assess-
ment are included. finally a short chapter on optical 
transmission 
256 pages  Order Code BP89  £2 95 

PRACTICAL MIDI HANDBOOK 
R.A. Penfold 
The Musical Instrument Digital Interface (MIDI) is sur-
rounded by a great deal of misunderstanding, and many of 
the user manuals that accompany MIDI equipment are quite 
incomprehensible to the reader. 
The  Practical  MIDI  Handbook  is aimed  primarily at 
musicians, enthusiasts and technicians who want to exploit 
the vast capabilities of MIDI, but who have no previous 
knowledge of electronics or computing. The majority of the 
book is devoted to an explanation of what MIDI can do and 
how to exploit it to the full, with practical advice on connec• 
ting up a MIDI system and getting it to work, as well as 
deciphering the technical information in those equipment 
manuals. 
128 pages  Order code PC101  E5.95 

COMPUTERS AND MUSIC 
— see computer section 
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Division of Wi mborne Publishing Ltd 

TO ORDER 
Please state the title 
and  order  code 
clearly,  print  your 
name  and  address 
and add the required 
postage to the total 
order. 
Add 75p to your total order for 

postage and packing (overseas 
readers add £1.50 for countries 
in Europe, or add £2.00 for all 
countries outside Europe, sur-
face mail postage) and send a 
PO,  cheque  or  international 
money order (£ sterling only) 
made payable to Direct Book 
Service quoting your name and 
address, the order code and 
quantities required to DIRECT 
BOOK SERVICE, 33 GRAVEL 
HILL,  MERLEY,  WIMBORNE, 
DORSET, BH21 1R W (mail order 
only). 

See next month's issue for another 
three page selection of books. 

Although books are normally 
sent within seven days of receipt 
of your order, please allow a 
maximum of 28 days for deliv-
ery.  Overseas  readers  allow 
extra time for surface mail post. 

Please check price and availability 
(see latest issue of Everyday 

Electronics) before ordering from 
old lists. 

Note our postage charge 
is the sa me for one book or 

one hundred books! 

MORE BOOKS NEXT MONTH 
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HIGH GRADE COMPONENT PARCELS 
EVERYTHING 
MUST 
GO! 

UNIVERSAL 
EVERYTHING PARCEL 

This one contains some of lust about any component you care to name, 
There are passives (resistors capacitors, tants, presets), opto devices 

Icouplers. LEDs of all shapes and sizes, infra-red components. 
,'- segment displays), semiconductors (transistors. diodes. ICs. 

rectifiersi. and all kinds of other odds and ends (relays. VDRs °eons, 
batter, connectors, mixed components packs) A stunning range of 

components - enough to get a workshop or lab started - at a 
ridiculously low once 

The componeits are of excellent quality, in packs originally intended to 
sell at f 1 each To make sure you get a good variety, the 20-pack 

parcel will have no more tian two of any one pack. the 1013 pack parcel 
will have at most five of any one pack Racks supplied as they come - 

our choice 
PARCEL 1A, 20 PACKS for E10 + VAT 

PARCEL 1B 100 PACKS for E39! • VAT 

INTEGRATED 
CIRCUITS 
This parcel contains nothing but ICs. The 
mixture offers TTL and CMOS logic, 
interface ICs. linear. data conver.ers, 
op-amps. special functions, and so on. 
Some of the ICs are pre-packed Nith data 
sheets. some (TTL. CMOS, op-amps) we 
expect you to identify for yoursetf, others 
will be covered by the free data pack 
provided, and the rest you'll have to 
identify under your own steam. I' you 
know your ICs you'll be in for a few nice 
surprises 

PARCEL 3A: 100 ICs for £12! + VAT 

PARCEL 38: 
500 1Cs for £49! 
+ VAT 

RELAYS 
All kinds of relays: plug-in. PCB 
mounting, low voltage (down to 
3V coils), miniature, reeds, heEvy duty 
contacts, signal contacts, you name it. 
A fantastic selection. 
You'll be back for more! 

PARCEL 1 6A: 
50 RELAYS for £12  VAT 
PARCEL 16B: 
200 RELAYS for £38 • VAT 

HIGHGRADE 
COMPONENTS LTD 
Unit 111, 8 Woburn Road, Eastville, Bristol BS5 6TT 

Unless otherwise stated, all the clearance parcels we offer contain brand new, top grade 
components If some of the offers look too good to be true, all I can say is that the 

optimists will get some stunning bargains, the cynics will never know what 
they ve missed, so everybody will be happy! All offers apply only while 

current stocks last - watch out for next months parcels or, better 
still, be the first to hear about any new offers by 
putting your name on our mailing list (Please 

write in. or phone Pete Leah on 
0272 522703 after 

6 30 pm) MASSIVE 
CLEARANCE SALE 

Once again, a general purpose parcel containing  a 
huge variety of components: resistors, capacitors , 

ICs, transistors, electrolytics. tants. triacs. LEDs, 
diodes, thermistors, trimmers, VDRs, all sorts All new, 

top quality components. This is mostly remainders from 
our own stock - stuff we forgot to advertise, or have in 

too small a quantity to sell individually. Guaranteed to be 
worth at least eight times the price if valued from any 

standard component catalogue, What more can I say? 

PARCEL 2A: 1000+ top grade components for £12! + VAT 
(Value £100+) 

PARCEL 28: 5000+ top grade components for £49! + VAT 
(Value £500+) 

TANTALUM 
CAPACITORS 
A nice range of tants in values up to 
47;1F. Lots of useful caps, and we're 
not mean with the most expensive 
ones. A fine selection. 

PARCEL 4A: 100 TANTS for £6.80 + VAT 

PARCEL 48: 500 TANTS for £29! + VAT 

TRANSISTORS 
A mix of general purpose silicon 
transistors, mostly bipolar NPN and 
PNP. with a few FETs and unijunctions 
thrown in (when available) to spice 
the mixture. The contents vary from 
month to month - at the moment there 
are BC212s, BC213s, BC548s, 
BC238Bs, MTJ210s, and so on. Next 
month - who knows? All top quality 
components. 

PARCEL 6A: 
200 TRANSISTORS for £7.80! + VAT 

LEDs 
All shapes, sizes and 

colours of LEDs. Round ones 

in various sizes, rectangular ones, 
red, green, amber and yellow ones, 

clear and tinted lenses, all sorts 

PARCEL 7A: 100 LEDs for £5.90 + VAT 

PARCEL 7B: 500 LEDs for £24.90 + VAT 

CAPACITORS 
An exciting selection of 

capacitors. There are 
ceramics for decoupling and 

general use, Polystyrenes for high 
performance circuits, dipped and 

moulded polyesters in values from a few 
nF up to 2.2pF (very expensive!). tants and 
aluminium electrolytics - just about any 
capacitor you'll ever need. Don't miss this 
one! 

PARCEL 8A: 
1000 CAPACITORS for £6.50 + VAT 

PARCEL 8B: 
2500 CAPACITORS 

II II for £14.90 + VAT 

UK Orders: 
Please add £2.50 

towards postage and 
packing and 15% VAT 

to the total 
Europe and Eire: 

Please add £6.00 carriage 
and insurance No VAT 

Outside Europe: 
Please add £12.00 carriage 

and insurance. No VAT 
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PCB SERVICE 
Printed circuit boards for certain constructional projects are available from 
the PCB Service, see list. These are fabricated in glass fibre, and are fully 
drilled and roller tinned. All prices include VAT and postage and packing. 
Add £1 per board for overseas airmail. Remittances should be sent to The 
PCB Service, Everyday Electronics, 6 Church Street, Wimborne, 
Dorset BH21 1JH. Cheques should be crossed and made payable to 
Everyday Electronics (Payment in £ sterling only). 

Boards for some older projects- not listed here- can often be obtained from 
Magenta Electronics, 135 Hunter St., Burton-on-Trent Staffs 0E14 2s1T 
Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Notting-
ham NG161BX Tel 0602382509. 

NOTE: While 90% of our boards are now held in stock and are dis-
patched within seven days of receipt of order, please allow a maxi-
mum of 28 days for delivery -overseas readers allow extra if ordered 
by surface mail. Please check price and availability in the latest issue 
before ordering. We can only supply boards listed in the latest issue. 
Boards can only be supplied on a payment with order basis. 

PROJECT TITLE Order Code Cost 

Spectrum I/O  EB' :7 557 £5.35 

EE Buccaneer Metal Detector  M U M 570  £4.10 
Monomix 571 £4.75 

Noise Gate  M ai 
577  £4.41 

Transtest  0 T'87 580 £3.32 

BBC Sideways RAM/ROM  NOV'87 585 £4.10 

Twinkling Star  DEC'8 588 £.00 

Transistor Curve Tracer  JAN'88 592 £.00 

Game Timer  FEB•88. 583 £3.55 

Semiconductor Tester  MAR '8' 594 £3.19 
SOS Alert 595 £3.00 

Stereo Noise Gate  irlthif:T4 597 £6.65 
Pipe & Cable Locator 598 £3 00 
Inductive Proximity Detector 574 £3 00 

Multi-Channel Remote Light Dim  MAY" 
Transmitter 599 £3 00 
Receiver 600 £3.07 

Door Sentinel 605 £3.00 
Function Generator - Main Board 606 £5.91 

Power Supply 607 £4 19 

Multi-Chan Remote Light Dim  Elnat a 
Relay/Decoder 601 £4.86 
Dimmer Board 602 £3.07 
Power Supply 603 £.00 

Headlight Reminder 611 £3.00 

Video Wiper  r111111:1:1 612 £6.75 
Isolink 613 £4.21 

Tea Tune  V I NE: A 609 £.00 
Time Switch 614 £4.84 
Suntan Timer 610 £3.07 
Car Alarm 615 £3.12 

Breaking Glass Alarm  EP'88 617 £4.27 
Amstrad PIO 618 £6.77 

EPROM Eraser  1  '88 620 £4.07 

Doorbell Delay  No V'88 616 £.56 
Micro Alarm 621 £3 12 
Infra-Red Object Counter Trans  £9.28 622 £4.61 

Receiver  as a 623 £3.23 
Display  set 624 £.05 

Seashell Sea Synthesiser 625 £4.84 

Reaction Timer Main Board  I C' • 8 626 £3.46 
Display Board 627 £3.00 

Downbeat Metronome 629 £4.84 

EPROM Programmer (On Spec)  DEC' 630 £8.29 
Phasor 631 £5.64 

Monkey/Hunter Game  JAN' • 634 £3.36 

Continuity Tester  B' • 619 £2.67 
4-Channel Light Dimmer 635 £7.67 
Mini PSU 636 £3.23 

Sound-to-Light Interface  MAR':• 637 £6.24 
Midi Pedal 639 £7.00 
Midi Merge 640 £3.00 
Audio Lead Tester 641 £5 77 

Light Sentinel  A • R" 
Main Control Board 632 £9 20 
Remote Interface (4 boards) 633 £4.59 

Electron User Port 638 £6.64 
4-Channel Auto-Fade Interface 642 £6.80 

PROJECT TITLE Order Code Cost 

Pet Scarer  MAY':' 644 £3.00 
Electron A/D Interface 645 £4.84 

Spectrum EPROM Programmer  gimitql 628 £7.87 
Bat Detector 647 £4.95 

Programmable Pocket Timer  WIlintlIa 648 £3.82 

Electronic Spirit Level  AU '• 649 £3.85 
Distance Recorder 651 £5.23 
Treasure Hunter 652 £3.73 

Xenon Beacon  SEP'89 650 £4.13 
Probe Pocket Treasure Finder 653 £4.12 
Power Supplies - Fixed Voltage 654 £4.08 

Variable Voltage 655 £4.48 

Music on Hold  OCT'89 646 £3.85 
Power Supplies - 25V 700mA 656 £4.35 

30V 1A 657 £4.55 
EE Seismograph - Control 658 £4.08 

Detector 659 £4.22 
Lego/Logo & Spectrum 660 £6.49 

Wash Pro  OV'89 643 £.83 
Biofeedback Monitor - Front End 661 £4.52 

Processor 662 £4.56 
Power Supplies - 1.5V-25V 2A 663 £4.78 
Logo/Lego & Spectrum Interface 664 £5 60 

EEG Electrode Impedance Meter  DEC'89 665 f 3 98 

Biofeedback Signal Generator  JAN'90 666 £4.08 
Four-Channel Light Chaser 667 £6.70 

Quick Cap Tester  FEB .90 668 £3.92 
Weather Station 
Anemometer - Freq./Volt Board 670 £.94 

Optional Display 669 £3.73 
Wind Direction 673/674 £4.22 
System Power Supply 675 £3.59 
Prophet In-Car Ioniser 676 £3.18 

EE Weather Station  MAR'90 
Display Driver 672 & 678 £4.22 
Display and Sensor 671 £4.47 

Fermostat Mk2 677 £4.28 
Superhet Broadcast Receiver-Tuner/Amp 679/680 £4.22 

Stereo Noise Generator  APR'90 681 £4.24 
Digital Experimenter's Unit - Pulse Generator 682 £4.46 

Power Supply 683 £3.66 
Enlarger Timer 684 £4.28 
EE Weather Station 
Rainfall/Sunlight Display 685 £4 27 
Rainfall Sen and Sunlight Sen 686/687 £4.16 

Amstrad Speech Synthesiser 689 £4 68 
Quizmaster 690 £4.74 

80 Metre Direct Conversion Radio  rilILIVia 691 14.95 
Mains Appliance Remote Control 
Infra-Red Transmitter 692/693 £4.75 

Mains Appliance Remote Control  11111111:141 
Encoder Board A 694 £6.61 
Encoder Board B 695 £4.78 

The Tester 696 £4.15 

Mains Appliance Remote Control  AU '90 
Mains ON/OFF Decoder 697 £4.55 
(5 or more 697's ordered together£3.25 each) 

Simple Metronome 698 £3 94 

r Please note It is important to give project title as well as order code. 1 
I EE PRINTED CIRCUIT BOARD SERVICE 

Please send me the following o.c.b s 

I Order Code  Project  Quantity  Price 

I enclose cheque, PO for I 

I NO M   

Address   

Please allow 28 days for delivery (see note above) 
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TRANSISTORS 

AAY32  9p 
AC107  40, 
AC125  25p 
AC126  25p 
AC127  21p 
AC128  21p 
AC1286  26p 
AC1416  30p 
AC1426  30p 
AC176  22p 
Ad 766  28p 
AC187  21p 
Ad 876  28p 
AC188  21p 
ACY18  48p 
ACY19  481, 
40149  60p 
41124  50p 
41125  50p 
AF126  50p 
A1177  50p 
41139  30p 
A1239  309 
41379  45p 
BA145  10p 
134148  10p 
BAI 54  6p 
04157  12p 
13810513  18p 
B1320513  24p 
BC107  8p 
BC108  op 
BC109  8p 
BC109C  10p 
8C115  10p 
BCI 18  11p 
BC140  209 
BC141  20p 
AC142  20p 
BCI 43  20p 
EIC147  8p 
BC148  Bp 
BC149  op 
BC157  8p 
BC159  8p 
BC160  30P 
BCI 71  10p 
BCI 72  10p 
BCI 77  14p 
BCI 78  14p 
8C179  14p 
BCI 82  7p 
BC1821  7p 
BC183  7p 
BC1831  7p 
BC184  7p 
BC1841  7p 
BC212  7p 
BC2121  7p 
BC2I 3  7p 
8C2131  7p 
BC214  7p 
8C2141  7p 
BC237  7p 
8C238  7p 
BC239  7p 
13C300  20p 
BC301  20p 
BC302  20p 
BC303  20p 
BC304  25p 
BC308  10p 
8C327  7p 
BC328  7p 
BC337  7p 
BC338  7p 
BC44I  28p 
BC446  8p 
BC449  15p 
BC461  28p 
BC477  1 Ilp 
BC478  18p 
BC479  18p 
BC489  20p 
BC490  18p 
BC516  22p 
BC528  12p 
BC537  25p 
BC546  Bp 
BC547  Bp 
BC548  Bp 
BC549  8p 
BC550  8p 
BC556  8p 
BC557  7p 
BC558  lip 
BC559  Op 
BC560  8p 
BC637  20p 
BC638  209 
BC639  209 
BC640  209 
BCY32  200p 
8C9 33  200p 
BCY34  200p 
BCY70  16p 
BCY7I  16p 
13C972  16p 
BD115  30p 
8D1241  50p 
80124  110p 
80131  259 
BDI 32  25p 
BDI 33  50p 
80135  20p 
80138  209 
BDI 37  209 
BDI 38  20p 
130139  209 
80140  20p 
B0142  45p 
BD1 50  309 
80157  38p 
BDI 58  389 
80166  30p 
BDI 75  30p 
BDI 77  30p 
BDI 79  32p 
BDI 81  45p 
80182  60p 
B018-4  80p 
80187  30p 
80201  33p 
80202  38p 
80203  42p 
130204  42p 
80222  319 
80225  31p 
80232  31p 
80233  32p 
80234  32p 
80235  28p 
130236  30p 
80 237  21p 

80238  24p 
BD239  30p 
BD240  40p 
BD2414  409 
802434  50p 
80244  50p 
8 0 245  50p 
8 1) 2464  50p 
80265  45, 
80267  45p 
80 269  45p 
80278  50p 
80311  100p 
130312  100p 
BD3I 3  100p 
80314  100r 
80315  150p 
B0316  1 50r 
80317  1 505 
BD3I 8  1 50p 
13 1) 331  40p 
80332  40p 
80361  60p 
80362  60p 
BD370  309 
8D371  309 
BD4I 0  50p 
80433  28p 
80434  309 
8 0 435  31p 
8 0436  301 
130437  28 3 
130438  36, 
80439  403 
80440  40, 
80441  40p 
80442  40p 
BD520  60p 
80533  50p 
00534  38, 
00535  309 
80536  38p 
80537  40p 
80538  40p 
80643  5Cp 
80645  5Cp 
80647  50P 
EI 0649  50p 
80651  50P 
60675  40p 
B0676  40p 
130677  38p 
130678  405 
80680  40p 
B0679  40p 
80681  45p 
80682  45, 
80705  50p 
80707  50p 
80709  50p 
80711  50p 
80 736  sop 
80826  53p 
80828  50p 
80875  50P 
80897  50p 
80899  Sop 
80901  50p 
80977  50p 
BDX32  1COp 
8DX33  60p 
80053  C-0 p 
80 065  EOp 
BDW23  E5p 
130 W24  55p 
BD W93  50p 
BD W94  50p 
130720  100p 
813 792  100p 
81137  35p 
BEI 54  25p 
8E167  30p 
8E173  405 
0E178  30p 
8E180  16p 
89181  18p 
8E183  20p 
8E165  20p 
8E194  7p 
BEI 95  7p 
8E196  8p 
8E197  10p 
81198  10p 
01199  8p 
8E200  16p 
89225  30p 
8E240  16p 
131245  25p 
8E254  lbp 
I3F255  12p 
8E256  18p 
8E257  18p 
8E258  18p 
/31259  18p 
8E262  25P 
13E263  25p 
85270  18p 
131273  15p 
131311  21p 
131324  25p 
89336  20p 
BF337  209 
0E338  20p 
8E355  28p 
8E362  30p 
13E367  I 3p 
8E371  17p 
8E392  18p 
8E420  16p 
135421  18p 
85422  21p 
81423  25p 
8E450  20o 
8E455  142 
8E458  19p 
85459  19p 
81461  60p 
81462  52p 
13E469  309 
135470  28p 
131471  28p 
6E472  289 
135479  30p 
BF493  18p 
81494  18p 
81495  16p 
8E506  25p 
8E595  16p 
8E596  16p 
8E615  30p 
8E617  30p 
05757  40p 
8E758  4' p 
131759  40p 
8E760  40p 
13E763  40p 

09869  229 
9E870  Up 
3E871  22p 
8E872  23p 
131960  38p 
8E961  35p 
8E963  40p 
BF964  38p 
6E966  409 
85940  259 
BFR79  25p 
1311990  52p 
89891  99p 
8E737  130p 
FIF742  30p 
811'43  30p 
05184  30p 
BF W92  35p 
BFX29  20p 
BFX84  209 
BFX85  20p 
BFX87  15p 
BFX88  15p 
135589  60p 
81117  30p 
85118  40p 
85150  1 Op 
85151  14p 
85152  14p 
BEY56  25p 
EIFY64  25p 
81990  45p 
BLY48  85p 
1391 00  14p 
8 9101  43p 
89103  37p 
BR303  85p 
89139  55p 
139149  38p 
89156  33p 
8S574  339 
BSX20  15p 
135926  18p 
BSX29  19p 
BT100A  70p 
BT106  180p 
8T109  90p 
137116  80p 
01119  100p 
81138  60p 
97146  99p 
81151  58p 
81979  1409 
BU1004  110p 
BU104  100p 
BU105  80p 
8U108  100p 
BU109  100p 
BU110  1109 
BU111  loop 
BUI 24  609 
BU126  70p 
BU180  150p 
BU1 84  100p 
13U204  769 
8U205  70p 
BU206  100p 
BU208  70p 
BU208D  80p 
BU209  140p 
BU225  190p 
BU226  190p 
BU3I 2  120p 
BU325  55p 
BU326  75p 
BU406  85p 
8U4060  95p 
BU407  60p 
13U4071)  95p 
BU408  85p 
13U4080  959 
BU409  959 
BU426A  75p 
BU500  110p 
13U5084  85p 
BU508D  90p 
BU536  150p 
13U526  809 
BU546  140p 
BU608  150p 
BU626  150p 
1311636  150p 
BU801  95p 
BU806  80p 
BU807  75p 
BU902  130p 
BU903  130p 
BU920  1 30p 
8U921  1 30p 
BU922  1 30p 
BIJ930  1309 
BUTI I A  909 
BOT564  25 09 
BUX80  160p 
BUX82  1 80p 
BUX84  50p 
BUX85  50p 
BUY694  200p 
BUY7I  300p 
C1060  28p 
ME0411  38p 
ME0414  125p 
ME3001  12p 
ME4103  12p 
ME6001  129 
ME6002  15p 
ME8001  15p 
ME9021  12p 
MJ802  350p 
MJ900  200p 
MJI000  200p 
MJI001  200p 
MJI0012  300p 
MJI 5001  325p 
MJI5002  300p 
MJ15003  325p 
MJI5004  370p 
MJI5022  400p 
MJ2501  110p 
MJ2955  55p 
MJ3000  115p 
MJ3001  115p 
MJE294  30p 
MJE30 A  30p 
MJE343  259 
MJE350  80p 
MJE520  30p 
MJE2955K  90p 
MP8111  40p 
M18112  45p 
MP8113  55p 
M18512  50p 
MPS65781  20p 
MPS9012  20p 
MPS9013  20p 
MP59014  20p 

MPS9015  209 
M P5405  15p 
MPSA06  15p 
M P5413  15p 
MPSA20  16p 
M P5442  15p 
MPSA43  15p 
MPSA65  25p 
MPSA66  25P 
MPSA70  15p 
MPS492  209 
MPS493  20p 
MR510  35p 
MR856  36p 
0C28  250p 
0C29  250p 
0C35  250p 
0C36  250p 
0C45  50p 
0071  309 
0072  50p 
0C200  180p 
07121  1209 
920088  100p 
820108  100p 
S2800D  529 
52800M  729 
128000  52p 
72800M  72p 
71129  15p 
TIP294  22p 
TIP29C  259 
TIP30  259 
TIP30C  309 
T1131 A  24p 
TIP31C  309 
11132  24p 
TIP32A  24p 
TIP32C  28p 
11133  50p 
71P33C  60p 
71134  50p 
TIP34C  609 
71135C  65p 
TIP36C  65p 
T11414  22p 
71141C  25p 
111424  22p 
711,42C  25p 
11147  40p 
11948  40p 
11149  45p 
TIP50  60p 
11151  120p 
11152  120p 
11153  120p 
11154  140p 
111105  65p 
711106  65p 
711107  65p 
111110  47p 
TIP111  50p 
TIP112  401, 
1117115  45p 
111116  45p 
119117  50p 
719120  439 
119121  46p 
11P122  47p 
Till 25  47p 
Till 26  569 
Till 27  56p 
111130  30p 
111131  30p 
TIPI 32  30p 
111141  90p 
71P142  909 
TIPI 45  65p 
111146  90p 
711147  100p 
111150  90p 
711151  90p 
1112955  42p 
11130 54  45p 
1113055  42p 
TIS44  409 
71561  15p 
TIS90  15p 
71591  Ilip 
VK1010  88p 
VNIOKM  60p 
VN664F  100p 
VN884F  1159 
ITX107  lip 
V5108  lip 
ZTX109  129 
119212  279 
ZTX300  13p 
ZTX301  16p 
ITX302  16p 
27X303  24p 
ZTX304  17p 
115320  29p 
115500  13p 
ITX501  139 
ZTX502  18p 
ZTX503  18p 
ZTX504  25p 
ZTX550  24p 
2N 696  26p 
219 697  22p 
2N 698  40p 
219 706  22p 
219 708  22p 
2N 914  28p 
2N 930  18p 
2N 1131  28p 
2N 1132  28p 
2N 1613  24p 
2N 1711  24p 
2N 1893  30P 
2N 2102  50p 
2N 2218A  24p 
2N 2219  24p 
2N 2221  239 
219 2222  239 
1N 2369  15p 
25 2484  20p 
25 2646  40p 
219 2904  20p 
219 2905  20p 
2N 2906  18p 
2N 2907  18p 
25 2926  8p 
2N 3019  28p 
2N 30,.3  18p 
219 30‘,4  409 
2N 3055  38p 
2N 3055M  50p 
25 3440  589 
219 3442  8Sp 
219 3583  90p 
2N 3585  120p 
25 3702  99 
219 3703  9p 
219 3704  9p 

2N 3705  9p 
219 3706  9p 
219 3707  9p 
219 3708  9p 
2N 3710  129 
2N 3711  129 
219 3771  86p 
219 3772  90p 
219 3773  1100 
2N 3799  18p 
2N 3819  29p 
219 3866  68p 
2N 3903  lip 
2N 3904  lip 
2N 3905  11p 
2N 3906  11p 
2N 4031  25p 
2N 4036  259 
2N 4037  25p 
2N 4062  129 
2N 4064  1009 
2N 4401  12p 
2N 4403  129 
219 444 3  78p 
2N 5061  20p 
219 5088  20p 
2N 5163  45p 
2N 5192  50p 
219 5241  500p 
2N 5245  45p 
2N 5294  30p 
2N 5296  30p 
2N 5320  900 
2N 5321  80p 
219 5366  25p 
2N 5401  12p 
2N 5448  12p 
2N 5496  80p 
2N 6107  40p 
2N 6109  40p 
2N 6254  110p 
2N 6292  40p 
2N 6384  1 20p 
2N 6385  120p 
2N 6403  1809 

DIODES 
RECTIFIER 
DIODES 

8Y100  40p 
01103  32p 
111126  69 
131127  89 
01133  Op 
01164  40p 
81179  35p 
0 1184  32p 
BYI 96  20p 
131206  11p 
01207  11p 
61208  18p 
01210  22p 
137225  120p 
BY226  18p 
E11227  19p 
B1228  32p 
131296  20p 
01298  26p 
01299  28p 
BYX10  15p 
BYX55/350  30p 
07X55/600  30p 
BYX707500  32p 
BYX707800  36p 
0A91  lip 
0A200  7p 
0A202  7p 
N 914  2p 
N 4001  4p 
N 4002  Op 
N 4003  4p 
N 4004  4p 
N 4005  49 
N 4006  4p 
N 4007  59 
N 4148  2p 
N 5400  99 
N 5401  10p 
N 5402  10p 
N 5403  lip 
N 5404  lip 
N 5405  12p 
N 5406  13p 
N 5407  13p 
N 5408  13p 
SKE4F2/06  50p 
SKE4F2/08  70p 
SKE4F2/10  909 

I.C. SOCKETS 

8 PIN  6p 
14 PIN  Bp 
16 PIN  9p 
18 PIN  129 
20 PIN  14p 
22 PIN  16p 
24 PIN  18p 
28 PIN  20p 
40 PIN  25p 

ZENER 

400 MV 
01980 RANGE 
2V7 TO 39V  6p 
1 3W 
132)(61 RANGE 
2V7 TO 399  129 

VOLTAGE 
REGULATORS 

7805  35p 
7806  35p 
7808  35P 
7812  35p 
7815  35p 
7818  35p 
7824  35p 
7905  35p 
7906  40p 
7908  40p 
7912  40p 
7915  40p 
7918  40p 
7924  405 
78105  285 

781013  289 
78112  28p 
78115  28p 
78118  28p 
78124  28p 
79105  40p 
79108  40p 
79112  40p 
79115  40p 
7818KC  100p 
71324KC  1009 
LM309K  100p 
LM3176  220p 
LM3177  180p 
L.M3236  420p 
LM723  40p 
78HG KC  570p 
781-1056C  800p 
78H12KC  7009 
78GU1C  190p 
79GUI C  2159 
79HGKC  800p 

LE D '6 

LED 3MM RED 59 
LED 3MM 
YELLOW  10p 
LED 3MM 
GREEN  10p 
LED 5MM RED 59 
LED 5MM 
YELLOW  10p 
LED 5MM 
GREEN  1 Op 

RECTANGULAR 
LED'5 

RED 
GREEN 
YELLOW 

10p 
16p 
15p 

LINEAR 1C's 

LF-347  1109 
1F-351  45p 
LF 353  48p 
LF 355  80p 
LF 356  60p 
LF•357  70p 
LF-398  300p 

LM • 301  26p 
LM • 307  42p 
LM 308CN  70p 
LM • 311  35p 
LM-319  120p 
LM- 31 9  185p 
M • 324  35p 
LM • 3342  115p 
LM -3352  120p 
LM • 337  250p 
LM 339  37p 
LM - 348  55p 
LM - 358  46p 
LM 377  220p 
LM - 380  100p 
LM-381  150p 
L M - 382  130p 
LM 384  130p 
LM 386  85p 
LM-387  100p 
LM 392  100p 
LM 393  55p 
LM-70901L  30p 
LM -710  45p 
LM 711  059 
LM -723  40p 
LM 733  80p 
LM• 741011  18p 
LM74I MET  45p 
LM • 747  58p 
LM • 748  35p 
1M-1458  33p 
LM • 1889  400p 
LM 3900  40p 
LM -3909  80p 
LM-3911  160p 
LM 3914  260p 
LM -3915  2559 
LM - 3916  2909 
MB 3515  24 09 
MB 3614  1509 
MB-3712  1409 
MB-3713  1309 
M0-3714  27 09 
MB-3715  25 09 
MB-3722  3109 
M8-3730  2001, 
MB-3731  300p 
MB-3756  230p 
M8-3759  200p 
MB -8719  3430p 
MC-13101  1309 
MC-1455  45p 
MC• I 458  33p 
MC 1469  290p 
MC 1488  85p 
MC-1489  85p 
MC-1496  85o 

MC. 3302  709 
MC-3401  46p 
MC-3403  80p 
MC-3423  75p 
NE•531  1159 
NE-544  1709 
NE-555  209 
NO. 556  40p 
NE-565  110p 
NE-566  130p 
NE-567  115p 
NE-570  360p 
NE-571  290p 
NE-592  85p 
NE-55329  140p 
NE-5534P  110p 

74 SERIES 

7400  20p 
7401  16p 
7402  18p 
7403  20p 
7404  35p 
7405  10p 
7406  369 
7407  369 
7408  25p 
7409  20p 
7413  30p 
7414  45p 
7416  40p 
7417  32p 
7420  22p 
7421  259 
7425  15p 
7430  25p 
7437  28p 
7438  329 
7442  313p 
7447  60p 
7450  229 
7451  10p 
7454  25p 
7470  30p 
7473  25p 
7474  35p 
7475  25p 
7481  90p 
7482  60p 
7485  289 
7486  28p 
7489  75p 
7490  35p 
7492  459 
7493  35p 
7495  48p 
7497  80p 
74107  30p 
74111  52p 
74116  85p 
74119  85p 
74122  40p 
74123  209 
74125  40p 
74126  45p 
74132  429 
74141  55p 
74145  70p 
74153  45p 
74155  45p 
741 57  45p 
74160  50p 
74164  50p 
74167  35p 
74173  50p 
74174  60p 
74175  65p 
74176  45p 
74180  50p 
74182  45p 
74192  40p 
74196  40p 
74197  45p 
74393  70p 

74119 SERIFS 
LO W 

PO WER 
SCHOTTKY 

T.T.L. 

741_500  129 
741501  12p 
741_502  t 2p 
741503  12p 
741 504  129 
741505  129 
741.508  12p 
74L S09  14p 
741510  129 
741.511  129 
741512  129 
741513  20p 
741 S14  24p 
741515  14p 
741520  14p 
741_521  149 
741.522  14p 
741524  35p 
741.526  lap 
741527  14p 

741528  14p 
741.530  149 
741532  15p 
741533  159 
741531  15p 
741538  15p 
741540  15p 
74LS42  25p 
741547  52p 
741548  48p 
741651  139 
741554  131 
741555  15p 
741573  24p 
741574  18p 
741575  249 
741_576  24p 
741578  2412 
741583  37p 
741585  37p 
741586  259 
741.590  209 
741591  559 
741.592  32p 
741593  28p 
741595  41p 
741596  52p 
7415107  28p 
7416109  28p 
7415112  289 
7415113  281 
7415114  28p 
7415122  35p 
7415123  35p 
7415124  85p 
741_5125  30p 
7415126  3011 
7415132  30p 
741_5133  30P 
7415136  30P 
741.5138  289 
7415139  28p 
7415145  65p 
7415147  90p 
7415148  75p 
7415151  27p 
741.5153  31 p 
74151 54  78p 
7415155  36p 
741.5156  36p 
7415157  22p 
741_51 58  27p 
7415160  38p 
7415161  up 
7415162  38p 
7415163  36p 
7415164  36P 
741_5165  50p 
7415166  55p 
7415168  80p 
741_5169  55p 
7415170  88p 
7415174  30p 
7415175  32p 
7415190  47p 
741.5191  43p 
741_5192  41p 
7415193  Alp 
741.5194  41p 
7415193  44p 
741_5196  46p 
741.5197  02p 
741 5221  45p 
7415240  45p 
7415241  429 
7415242  43p 
7415243  500 
7415244  40p 
7415245  40p 
7415247  40p 
7415248  40P 
741_5249  70p 
7415251  24p 
7415253  36p 
7415256  52p 
7415257  32p 
7415258  35p 
7415259  50p 
7415260  30p 
7415266  229 
7415273  449 
74LS279  33p 
7415280  8817 
7415283  51p 
7415290  26p 
7415293  26p 
7415365  26p 
741_5366  31p 
7415367  28p 
7415368  30P 
7415373  45p 
7415374  45p 
74LS375  46p 
7415390  42p 
74LS393  37p 
7415399  613p 
741 5629  969 
74L5641  88p 
7415642  106p 
7415644  105p 
7415645  105p 
741 5670  529 
7415674  31 Op 
7415687  260p 

CO MPUTER IC S 

2114  200p 
2532  330p 
2716  200p 
2732  280p 
2732A  303p 
2764  2409 
27C64  550p 
27128  310p 
27256-25  40135 
41 256 15  240p 
4116  75p 
4164 15  1509 
6116  150p 
6264-12  300p 
8502  300p 
8502A  400p 
65CO2  930p 
6503  570p 
6520  170p 
6522  3309 
6532  4609 
6545  fleOp 
6551  530p 
6800  21 09 
6802  2209 
6803  800p 
6808  5009 
6809  600p 
6810  150p 
6818  3909 
6820  1409 
6821  1409 
6840  11 00 
6845  620p 
6850  1109 
80804  400p 
80854  300p 
8086  5009 
8088  5009 
8155  360p 
8156  300p 
811.595  1201, 
811_596  130p 
811_597  130p 
811_598  130p 
8224  240p 
8226  240p 
8243  250p 
8250  8509 
8251  270p 
8253  230p 
8255  200p 
8256  1200p 
8257  220p 
8259  280p 
8271  3400p 
8279  270p 
8284  440p 
8288  650p 
8748  11009 
8755  1400p 
AY3 1015  291)p 
510256412  5009 
2804C1U  150p 
280BCPU  4009 
280ADMA  5009 
180A110  220p 
28013110  340p 
280ACTC  2009 
280BCTC  320p 
2804510  460P 
280A510 1 NOP 
280AS10. 2 581017 
280ADART  500p 

SPECIAL OFFER 
DRA MS 

4164-15  150p 
4164-12  175p 
41256.10  260p 
41256.12  240p 
41256 15  220p 
41464 -12  360p 
41464-10  430p 
2566%4  1000p 
1 MBRAM 8 1 080p 
1MBRAM 101000p 

SIPP 

256KX9 10 3000p 
256KX9-8  3800p 
256KX9. 7 5200p 
256689-6  8500P 

SRA MS 

6264L115  2509 
62641512  280p 
62641110  300p 
326%8 12  800p 
62256-12  8009 
27512  SHOP 

SI M MS 

1 MX9.10  9500p 
IMX9-8  9800p 
1MX9- 7  10500p 
2M59-1O 390009 
4M89.80 7900 09 

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE 
HOLDING 5000 ITEMS AND QUOTATIONS ARE GIVEN FOR 
LARGE QUANTITIES. 

Please send 70p p&p and VAT at 15%. Govt. Colleges. etc. Orders 
accepted. Quotations given for large quantities. All brand-new Com-
ponents. prices quoted are subject to stock availability and may be 
changed without notice. 

GRAN DATA LTD 
DEPT NS. K.P. HOUSE, UNIT 15 
POP IN CO M MERCIAL CENTRE, 

SOUTH WAY, WE MBLEY, 
MIDDLESEX HA9 OHB, ENGLAND 

Telephone: 081-900 2329 
Telex No: 932 885 (Sunmit) 

Fax: 081-903 6126 
Access & Visa Card accepted.  l a = 
Open Monday to Saturday. 
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EriEntoNics 
CLASSIFIED 

Reach effectively and economically today's enthusiasts anxious to know of your products and services 
through our semi-display and classified pages. The prepaid rate for semi-display spaces is £8.00 (plus VAT) 
per single column centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence 
(plus VAT) per word (minimum 12 words). 
All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertise-
ments, together with remittance, should be sent to the Classified Advertisement Dept., Everyday Electron-
ics, 6 Church Street, Wimborne, Dorset BH21 1J H. Tel: (0202) 881749. 

1113 Vasil/ VITAE IC. IOU PIM :WU 
1 to 24 volts up to 11 atop 1 to 20 volts up to I amp I to 16 volts 

up to 11/2  amps A C Fully stabilised Twin panel meters for instant 
voltage and current readings. Overload protection 
Fully variable 

240V AC  VAT 
Operates from  £42  inc 
Compact UM 
size 9 a 61/2  a In  • Rost £2 

337 WHITEHORSE ROAD, CROYDON I MEMI M 
SURREY, U K Tel 081 684 1665  M A 

LAI. Large SAE Delivery 1 days Callers welcome Closed Wednesday 

10 SERVICE MANUALS" 
Available for most Video Recorders. Colour & 
Mono Televisions, Cameras, Test Equipment, 
Amateur Radio, Vintage Valve Wireless, 
Any Audio, Music Systems, Computers, 

Kitchen Appliances, etc. 

Equipment from the 1930's to the present 
and beyond. 

Over 100.000 models stocked, 
originals & photostats. 

FREE Catalogue Repair & Data Guides 
with all orders. 

MAURITRON TECHNICAL SERVICES (EE) 
8 Cherry Tree Road, Chinnor, 

Oxfordshire OX9 40Y. 

Tel: (0844) 51694. Fax: (0844) 52554 

N. R. BARD WELL LTD 
200 - Signal diodes 1N4148  11 00 
100 - Rectifier diodes 1N4001  El 00 
100 - Zeno, diodes 81/8 400mW  Cl 00 
30 - Amortad Dii sockets up to 40 pin  Cl 00 
30 - Assorted Sockets/Cons Dl Edge. I D C Header etc  Cl 00 
30 - Transistors BC478  Cl 00 
20 - Miniature SP CO Slide switches  Cl 00 
20 - Magnetic ear pips • lead and Plug  11 00 
75 - Electrolvtics 4 7tiF 63V  Cl 00 
1 - 10watt stereo amplifier  4 controls  data  £2 95 

Prices include VAT postage 60p All derns new 
Many other, lines in stock 

Shop open Mon Sat 930 530 Lists S A F 

288 ABBEYDALE ROAD. SHEFFIELD Si 1F 

Tel . (0742) 552886 Fax (0742) 500689 

KITS - KITS - KITS 
INFRARED HEADPHONE LINK  £22.95 
range up to 10 metres 

ULTRA MIN FM SUPERHET RADIO  £12.95 
30X27mrn tunes 87-107 MHz 

ULTRA MIN TELEPHONE TRANS MITTER  £ .95 
36X14rrim Line powered 

ALL PRICES INCLUSIVE 

JPA AUDIO VISUAL (DEPT EE) 
33 Otterham Quay Lane, Rainham, Kent ME8 8ND 

Medway (0634) 388083 

Manufacturers Original Spares 
SINCLAIR Spectrum &QL (Many other parts available) 

4840  KEYBOARD mEMBRANE 
128K/ • KEYBOARD m(mBRANE lOLayerl 
De  KEYBOARD MEMBRANE 
488  KEYBOARD if mPLATE 
2  SERVICE MANUAL 

0SER GLADE 
4840  ULA 6COOIE 
4810  RAM TMS4532-NL3 
WE CAN SUPPLY A RANGE OF SPECIFIC SPARES for many makes of 
TV. Video 61 Audio Equipment fidso Soria, Amstrad E. Commodore 

Computers  Write (SAE please) or phone 0452 26883 for a price and availability on your requirements 

COMMODORE 64 IC's - 6510 CPU £9 87  658 t SID E1 4.94 
6526 CIA E10.16  6569 VIC (23.99 

AMSTRAD Ser. Kla,,LAI,CTTC464  £8.49  CTV I 400 £8.38 
• ,•  • nease send 45p stamps,cheque etc 

•  • add L5p (UK) W u, above orders 

ET 90 
£7.95 
£4.28 
£12.69 
£639 
£15.99 

MARAPET (EEH), 1 Hornbeam Mews 
Gloucester GL2 OUE 

TM1 \WORX rirAnom 
Fed-up with assembling your projects on the 
kitchen table? The Work Station will assist you in 
keeping your cool by giving you a "CENTER- to 

work from. 
Constructed from high quality materials, the 
Work Station comes complete with a finely 
ribbed rubber place mat to prevent components 
rolling away, also a one tier rear section to place 
soldering iron stands etc so to make the most of 

the working area. 
With an approx. overall size of I 7'/," x IS" the 
W ork  Station  is available  at  £ I5  inclusive 

(please allow 7 days for delivery). 
Full details sent by calling 

081-308 1084 04 hrs) 

POWERLUX ELECTRONICS 
73 Birkbeck Road, Sidcup 

Kent DAI44DJ 

ELECTRONIC COMPONENTS 

EVERYTHING FOR YOUR NEXT PROJECT 

THE BIGGEST DISPLAY IN THE SOUTH 
IS AT 

FRASER ELECTRONICS 

42 ELM GROVE * SOUTHSEA * 
HANTS 

Telephone 0705-815584 Ir11 

1E3  TECHNICAL INFO SERVICES (FE) 
76 Church St., Larkhall, Lanarkshire MIS tHE 

Maim 06911 SeeSIS Mee In 9 S. 
my N W Mee 11198 M3334. EMI FAST QUOTES 

WORLDS tARGEST COLLECTIDN SERVICE MANUAiS  unoblaiotable 
elsewhere Pines tango horn only 1450 lege s a an, quolei(on no 000 
hatten to the 
WORLD S SOL/ Suppke“ of IV A Video Rawer manuals ru Korn IV TECHNIC 
also such publEshots as ihnonemann Nereus TV Ter Knu Thorn.1( leoN 
THATInhed senora sheaf al sin, T.T.PAlu'd TuTI sue nu, hET A  (10 II, 
any nnolnuat(on III 50 ulu. I  H,L Av., ."(11 U., I 

ESA/ Ie. QUOTATIONS alas GIANT CATALOGUE REV/STE TIERS 
BARGAINS TREF S Sao •T a. allable 

13 MI p1.. LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE SHE( TS 
MANUALS CATALOGUES plus FREE CHASSIS 00101 and fa 00 Of 

VOUCHERS 

BURGLAR ALARMS 
FREE TECHNICAL ADVICE 
FREE POSTAGE & PACKING 

SEND FOR YOUR 
FREE FULLY ILLUSTRATED 

CATALOGUE 

TRADE ENQUIRIES WELCOME 

STOP 
SH OP 
10 THURLO W STREET STO WELL TECHNICAL 

PARK, SALFORD M5 2UX 

Tel: 061-745 7676 
Fax 061-745 9167 VISA 41\ 

Kits 
G.C.S.E. ELECTRONIC KITS. Ten different, 
£10.50 (+ 70p p&p) or SAE for details. SIR-
KIT ELECTRONICS, 70 Oxford Road, Clac-
ton C015 3TE. 

Miscellaneous 

PROTOTYPE PRINTED CIRCUIT BOARDS 
one offs and quantities, for details send s.a.e. 
to B.M.A. Circuits. 38 Poynings Drive, Sussex 
EIN3 8GR, or phone Brighton 720203. 

STORES CLEAR OUT. Bumper boxes of bits, 
£2 per kilo plus p&p or SAE for lists to: N. 
Johnson. 2 Chapel Field, Northiam. Sussex 
TN3I 6PQ. 
MESSAGE DISPLAY HARDWARE. Moving 
message, character kits, large displays. All con-
trolled from your computer port. Details SAE 
Caddis Systems Ltd, PO Box 859 Basildon, 
Essex SSI5 51E. 
ADVANCE  0S3000  OSCILLOSCOPE. 
40MHz Dual Tace. Delay, TV Trig, with 
manual £275. John S. Bardown, Chieveley, 
Newbury. Berks RGI6 8TH (0635) 248893 after 
6pm. 

JOIN THE LIVE WIRE CLUB! Component 
pack, catalogue.  membership.  Send £1..00 
cash/P.O. T. Wheatley. 17 Nethercross Drive, 
Warsop, Nottinghamshire. 

LOUDSPEAKERS 
Large selection Of scecraint ona 
horn subminiature through KO, Q, % • . - .%  . ,TT 
frequency orvts to Orge discos PA or. gurTut NyErs  ,..., 

gnIles. etc 
1AONACOR SP-90 70 Watt 8' full range 11899.12 PAP ALTA . 
Won 4- toss 01.10 .12 PAP 15 Watt 67, bass/mid ciotti sago 1 
Cul 57 • 12 P&P SOUNDIAB 60 Watt 6/, kill ronge 514.62 P&P 
1A011ACOR SR-250 200 Watt 10. boss unit  134.50 • 62.50 PAP 
MPT.1000 75 Won pow tweeter 40 KHz 18.99 . 61 PAP DM-20 300 
Watt 2 wen CrOSSoker 2.01Xliit 114.37 • II PAP DM-5 100 Watt 3 
way crosscwer 1 500/6 500ME 112  RI P&P 111.1.3 100 Watt 2 ek3Y 
crossover 3000HE (.4.930  RI PAP MONACO, DT-90 60 Watt luod 
hied tweeter 17.900 11 PAP SP-25001 70 won 10".gurlor speaker 
11799 • 1250 PAP 

LARGE SAE FOR LISTS-FAST BY-RETURN SERVICE 

STRACHAN ELECTRONICS (EEX) 
9 Croall Place, Leith Walk, Edinburgh EH7 4LT 

CUSTO M ENGRAVING 
NA MEPLATES, CONTROL PANELS AND 

BADGES IN METAL OR PLASTIC 
SPECIALISTS IN TEXT 

AND GRAPHIC ENGRAVING 

The Sign Studio 
182 FREISTON ROAD, BOSTON LINCS PE21 OJR 

TEL 0205 368276  FAX 0205 358030 

NEW VHF MICROTRANSMITTER KIT 
Tuneable 80-115 M HZ, 500 metre range, sensitive 
electret microphone, high quality PCB, SPECIAL 

OFFER co mplete kit ONLY £5, asse mbled and ready 
to use £8,95 post free. AccessVisa orders telephone 
021 411 1821 (24 M41 

Cheques P 0 s payable to 

QUANTEK ELECTRONICS LTD 
(Dept. EE), 45a Station Road 

Northfield, Birmingham B31 3TE 

F M Trans mitter Kits also a Telephone Bug 
Detector Kit 

Ready built FM transmitter £5.00 including P&P 

These are co m mercial kits 
We also stock a selection of Scanning receivers so 
Telephone for latest stock or ask for a free catalogue 

HOTLINE ELECTRONICS 
97 LEIGH ROAD. ATHERTON, GT MANCHESTER 

Tel: (0942) 8911 40 
M ail Order O nly 
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VARIABLE VOLTAGE TRANSFORMERS 
WIDE RANGE OF XENON FLASHTUBES 
Write Phone your enquiries 

SHERWOOD ELECTRONIC COMPONENTS 
45 Rutland Street, Mansfield, Notts NG18 4AP 

SP1 
SP2 
SP3 
SP4 
SP5 
SP6 
SP7 
SP8 
SP9 
SPIO 
SP11 
SP12 
SP13 
SP18 
SP19 
SP20 
SP21 
SP22 
SP23 
SP24 
SP25 
SP26 
SP27 
SP28 
SP29 
SP30 
SP31  4 x Cmos 4071 

1 pack of your choice FREE when you buy any 10 of the above Cl 00 packs 

SPECIAL PACKS - All at £1.00 each 

12 x 5mm Red LEDs 
12 x 5mm Green LEDs 
12 x 5mm Yellow LEDs 
10x 5mm Amber LEDs 
36x 5mm 1 part LED clips 
12 x 3mm Red LEDs 
12 x 3mm Green LEDs 
10x 3mm Yellow LEDs 
40 x 3mm 1 part LED clips 
50x 1N4148 signal diodes 
25x 1N4001 rectifier diodes 
250 1N4002 rectifier diodes 
25 x Rad.Elec.Caps. 11-10000F 
15.13C182 Transistors 
15. BC183 Transistors 
15 x BC184 Transistors 
15 x8C212 Transistors 
15 x BC214 Transistors 
15 x 8C549 Transistors 
5 x Cmos 4001 
5 x 555 Timer 
5.741 Op-Amp 
5 xCmos 4002 
5 sCmos 4011 
3 xCmos 4013 
5 x Cmos 4025 

SP32 
SP33 
SP34 
SP35 
SP36 
SP37 
SP38 
SP39 
SP40 
SP4I 
SP43 
SP44 

SP45 
SP46 
SP47 
SP101 

4 xCmos 40/7 
4 sCmos 4081 
2 xCmos 4510 
2 sCrnos 4511 
20 x 100F 25V Rad.Elect Caps. 
15 x 1000F 35V Rad Elect.Caps 
20 x.47µF 25V Rad.Elect Caps 
12 x470µF 16V Rad.Elect Caps 
15x BC237 Transistors 
25x mixed Transistors 
2xLM1458 
12 Y. 5mm Leds-4 each. Red, Greut• 

Yellow 
25 x 1N4000 series rect. diodes 
15 x 400mWieners  assortedvalues 
50 miniature push boron switches 
15 metres of 22SWG 60-40 solder 

SP102 15.8 pin DIL sockets 
SP103 12.14 pin DIL sockets 
SP104 12016 pin DR sockets 
SP105  5x 74LSOO I.C.s 
SP106  5.74E502 I.0 s 
SP107 20x mixed presets - Hot  Vertical 
SP108 15 BC382 Transistors 
SP109 15 BC557 Transistors 
SP110 4x 741S131C s 

ADDITIONAL PACKS 
SP50  25.5mm Red LEDs  12.00 
SP51  25 x 5mm Green LEDs  £2.00 
SP52  50 x Rad Elec. Caps  £1.95 
SP53  30x OIL sockets 8, 14, 16  £2.00 
SP54  1 x TIL38+ 1x TIL100  £1.80 
SP57 100 .1 N4148 diodes  11.75 
SP65  60 x 3mm+ 5mm Lads  14.80 

4000 
4001 
4002 
4006 
4011 
401 3 
4017 
4023 
4025 
4027 
4040 
4047 
4049 
4060 
4066 

Cheques or P 0 to 

SHERWOOD ELECTRONIC 
COMPONENTS 

CMOS 

20p 
20p 
20p 
60p 
20p 
34p 
50p 
27p 
20p 
47p 
65p 
60p 
37p 
75p 
37p 

4070 
4071 
4072 
4075 
4077 
4081 
4093 
4510 
4511 
4514 
4515 
4516 
4518 
4528 
4538 

24p 
24p 
24p 
27p 
27p 
24p 
24p 
60p 
60p 
120P 
I 20p 
60p 
60p 
65p 
SOp 

RESISTOR PACKS 
0 25W Carbon Film resistors lOR 10M 
5 eacF value - total 365  12 75 
10 each value - total 730  14 50 
1000 popular values  (6 00 
Individual resistors  2p ea 
10+ one value  1p ea 
100 one value  75p 

LINEAR  TRANSISTORS - 

555  20p  BC182  10p 
556  75p  BC183  10p 
741  21p  BC184  10p 
747  67p  BC212  10p 
CA3140E  45p  6C214  10p 
CA3240E  120p  BC239  12p 
LM339  50p  BC337  12p 
LM380  120p  BC547  12p 
LM723  55p  BC549  10p 
LM1458  50p  BC557  12p 
TL071  55p  BC559  12p 
TL072  75p  2N3702  11p 
TL081  35p  2N3703  1Ip 
TL082  50p  2N3705  11p 

2N3706  11p 

Please add El P&P to orders under E20 00 

This only a small sample of components 
stocked, send 75p for new 1990 catalogue, 
contains  vouchers  redeemable  against 
orders over 15 00  NO VAT 

INPUT 220/240V AC 50/60 OUTPUT 0-260V 
Price  P&P 

0 5KVA 25 amp max £26 50 13751134 79 inc VAT) 
1KVA 5 amp max  £34 00 14.251143 99 inc VAT) 
2KVA 10 amp max 14900 15.501E62 69 inc VAT) 
3KVA 15 amp ma.  C65 00 C6 15 1181 94 inc VAT) 
5KVA 25 amp Mat  £115.03 Carriage on request 

VOLTAGE CHANGING 
TRANSFORMER 
1250 Wan auto Tapped 0-90V 100. 110, 115, 
120 twice to obtarn voltages between 90 
end 240V Fitted in heavy duty louvered 
metal case Fused input Price incl VAT & 
0,13£39 50 
CO WRFJ4ENSIVE RANGE OF TRANSFORMERS-LT. 
ISOLATION • AUTO 1110.2400 Auto transfer either 
cased with American socket and mains lead nt open 
frame type Available for immediate delivery 

ULTRA VIOLET BLACK LIGHT FLUORESCENT TI MES 
4640 watt 110441E1200 inc VAT) Caller only 
HI 20 wan C744 + C1 25 co&P  IC9 99 onc VAT) 
13in lOwan C5 80 + 75ppliip  1(753 inc VAT/ 
12in 13watt (4193 + 75pp&13  IC8 38 inc VAT) 
91n 6 watt 13.96 + 50p p&p  I(5.12 inc VAT) 
6in 4watt 13 96 + 5(tp p&p  11612 Inc VAT) 

230VAC BALLAST KIT for either We. lie or 
t2in tubes (5 50 4- 55p p&p 1E6 96 inc VAT, 
For I3in tubes fie 00 + /5p PAP 
If 715 inc VAT I 

400 WATT UV LAMP 

Only 134 00 0 (2 50 p&p 1(41 98 roc VAT) 

ITS WATT SELF BALLASTED BLN2K LIGHT 
MERCURY BULBS Available With BC or ES 
fining Price Inc! VAT & p&p f 19 84 

12 VOLT BILGE PU MPS 
Buy (trect trirm the ,rnO , 
500 GPM 15ft hood 3 amp 
116 00••c 
1750 GPH 15ft heed S strop 

f 20 18 + C1 00 p&p 1115 50 inc VAT) 

EPRO M ERASURE KIT   

Build your own EPROM ERASURE tor a traction of 
the price of a made up unit kit of parts less case 
includes 12in 8 watt 2537 Angst Tube Ballast unit 
pair of & pin leads neon indicator on off switch 
safety microswitch and circuit C14 00 • (2 00 P&P 
1E18 40 .nc VATI 

SUPER HY LIGHT STROBE KIT 
D.igned for Deco. Theatrical users etc 
Appro. 16 icmies Adrustable speed 148 00 • 12 00 p&p 
1E5250 inc VAT) 

Case and reflector (22 00 • 12 00 p&p 1E2760 inc VAT} 
SAE  for  funher  details  including  Hy•Light and 
industrial Strobe Kits 

EXTENSIVE RANGE OF DIFFERENT TYPES OF 
GEARED MOTORS AVAILABLE FROM STOCK 

WASHING MACHINE WATER PUMP 
Brand new 240V AC fan cooled can be used for a variety 
of Purposes Inlets 11/2 ins Outlet I rout> Price including 
p&p and VAT  CIO 96 or 2 for 120 including p&p and 
VAT 

12V D C 20 RP M 

REVERSIBLE MOTOR 
Swiss precision built Ideal for robotics Size length 
inc  shaft 9Ornm  Diameter boot f 'song 3/3rnm 
square Currently advertised by well known sup 
plow at CV 00 plus p&p B. VAT Our Price £14.95 
inc. p&p & VAT 

GIANT BLO WER EXTRACTOR U MT 
Twin output centnfugal blower 1 HP 240V AC motor. 
0.1Put epprox 3800 Pr O Size length 100cm. Height 
27cm. Depth 26ern, Fixing plate 108e 33cm Price 
(125 • VAT Ex warehouse 

TOWN CENTRIFUGAL BLOWER 
2301/ ac 2.800 RPM 0 9arrip 130nIrn diameter impellor 
outlet 63 . 37rnm overall size 195 or 160  150mrn long 
Price (1750 • E2 50 p&p lf.23inc VAT) 

SHADED POLE GEAR MOTORS 
in the following sizes 
9 RPM 12 RPM 80 RPM 160 RPM 110V AC or 240V AC 
with capacitors Isupploedl Price incl VAT& p&P C12.85 

GEARED MOTORS 
71 RPM 20lb inch torque reversable 1160 AC input 
including capacitor and transformer tor 240V AC 
operation Price incl VAT & p&p C23 00 

SOUD STATE EMT UNTT 
Input 230 2400 AC Output appro., 15KV Producing 
lOmm spark Built in 10 sec time, Easily modified 
for 20 sec. 30 sec to contonuous Designed for boiler 
ignition Dozens of uses in the field of physics and 
electronic,' eg supplying neon or argon tubes etc 
Priceless case C8 50 • 1100p&plE10 93 incVATI NMS 

HEAVY DUTY MOTOR 
Croup,* 115V/230V AC  heavy duty 1 RPM motor 
Antrclocknese type 82/015 Size Fernm diameter • 
55rnm long Shah Cann, diameter • 20rnm long Price 
inc VAT & p&p (18 40 

RHEOSTAT 
SOW 2ohrn Same ceramic power rheostat Pnce inc 
VAT & p&P 110  3,  

MICROS WITCH 
Pye 15 rump changeover lever microswItch. type 5171 
Brand new Price 5 for 18 90 Inc VAT & P&P 

NMS - NE W MANDE SURPLUS 
RAT - RECONDITIONED AND TISTFro 

VISA 

Showroom open 
Miioitay F'iu)ap 

SERVICE TRADING CO 
57 BRIDGMAN ROAD, CHISWICK, LONDON W4 588 

081-995 1560 
ACCOUNT CUSTOMERS MIN ORDER 110 

Ample 
Pankow Space 

Page Make-up 
for .£185 us. 

F YOU are looking for a superb, page make-up system 
complete with over 200 typefaces, that really works and 

won't cost you an arm and a leg, Typefit is the system for you. 
Why? Because for only £185 you get: 
Access to over £60k hard/software, and over 200 genuine 

Monotype and ITC fonts from 1 - 1000 pt. II Disc processing 
through our typesetting bureau from £2.50 for an A4 page. 
Page make-up, on screen. El Clear, accurate WYSIWYG. 

El A system that's easy to learn and simple to use. . i Full 
on-screen help, and telephone back-up. 11 Software that runs 
on IBM PCs and compatibles. 
Send us your discs or modem your files and your typesetting 
will be returned the same day. 

EVERYDAY 
ELECTRONICS 
is produced 
entirely on 
Typef it 

TYPeft  

Interested? Please 'phone 
Terry or Paul for further 
information or a 
demonstration disc. 
Please state disc 
size and 
density. 
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6 Church Street, Wimborne, Dorset BH2 1 11H. Tel (0202) 882299 
Fax: 841 692. Modem: 882270. DX: 4531 4 Wtmborne Datahnx . TYPBUD 

Carbon Film resistors VaW 5% E24 series 0.51R to 10M0 
100 off per value-75p, even hundreds per value totalling 1003   f6.00p 
Metal Film resistors ' aW lOR to IMO 5% El 2 series-2p, 1% E24 series   3p 
Mixed metal carbon film resistors' '71A/ E24 series IRO to 10M0   
1 wan mixed metal Carbon Film 5% E12 series 4R7 to 10 Megohms   5p 
Linear Carbon pre-sets 100mW and ',III1 100R to 4M7 E6 series   7p 
Miniature polyester capacitors 250V working for vertical mounting 
015, 022, 033 047. 068-4p 0.1-5p 0 12. 0 15.. 0.22-6070.47-8p 0.68-8p. 1.0-12p 
Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p - 3p. 01 to .068 - 4p. 0 1 - 5p. 0 12, 0.15, 0 22-6p. 0.47 50V-8p 
Submin ceramic plate capacitors 10011 wkg vertical mountings. E12 series 
2% 1.8pf to 470 - 3p. 2°0 56 01 to 330p1 - 4p. 10% 390p - 4700p   4p 
Disc plate ceramics 50V E 1 2 series 1P0 to 1000P. E6 Series 1500P to 47000P   2p 
Polystyrene capacitors 63V working E12 series long axial wires 
10p1 to 820pf - 3p 1000 pf to 10,000p1 - 4p. 12,000 pf   5p 
741 Op Amp - 20p. 555 Timer   22p 
Cmos 4001 - 20p. 4011 - 22p. 4017   40p 
ALUMINIUM ELECTROLYTN3S (Mfds/Velts) 
1 50. 2 2 50, 4 7 50, la 25, 10150   5p 
22 16, 22 25, 22 50, 4716, 47/26, 47/50   6p 
100 16,100 25 7p; 100 5012p; 100 100   14p 
220 16 Bp; 220 25, 220 50 10p; 470 16, 470/25   11p 
1000 25 25p; 1000 35, 2200 25 35p; 470025   70p 
Submin, tantalum bead electrolytic' (MfdsNolts) 
0 1 35. 0.22 35, 0 47 35, 1.0 35, 3.3 16, 4.7 16   14p 
2 2 35, 4 7 25, 4.7 35, 6.8 16 15p; 10 16, 22/6   20p 
33 10. 47 6, 22 16 30p; 47 10 35p; 47 16 60p; 47/35  80p 
VOLTAGE REGULATORS 
1A • or  5V. 8V. 12V, 15V, 18V & 24V   55p 
DIODES (pro/amps) 
75 25mA IN4148 2p 800 IA I N4006 6p. 400 3A 1N5404 14p. 115/15rnA 0A91   6p 
100 IA 1N4002 4p. 1000 1A 1144007 7p. 601 5A SIMI 5p. 100/1A bridge   25p 
400 IA IN 4004 5p 1250 1 A BY127 10p. 30 15A 0A47   Bp 
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt   12p 
Battery snaps for PP3 - 6p for PPS   12p 
L.E D's 3mm. di 5mm. Red, Green, Yellow - 10p. Grommets 3mm - 2p, 5mm   2p 
Red flashing LED's require 5V supply only   50p 
Mains indicator neons with 220k resistor   10p 
20mm fuses 100mA to 5A Q blow 5p A surge Bp. Holders pc or chassis   5p 
High speed pc drill 0.8, 1.0, 1.3, 1.5, 2.0m • 30p. Machines 12V dc   £7 00 
HELPING HANDS 6 ball Joints and 2 croc clips to hold awkward lobs   t3.601) 
&A. HP7 Nicad rechargeable cells 80p each. Universal charger unit   16.50p 
Glass reed switches with single pole make contacts - 8p Magnets   12p 
0 I.' Stripboard 21/2 * x 1' 9 rows 25 holes -20p 34,. x 2'6'24 rows 37 holes  60p 

TRANSISTORS 
BC107 8 9-12p. 8C547 8 9-8p. BC557 89-8p BC182, 182L, 8C183, 183L, 8C184, 1841, K212,2121,100 
BC327. 337, 337L-12p BC727, 737-12p. 801356789-25p. BCY70-15p FIFY50 51 52•20p 
BFX88-15p,  2N3055-50p,  TIP31,32-30p,  TIP41,42-40p,  BU208A-C1 20.  BF195,197-12p 
All prices are inclusive of VAT. Postage 25p (free over 15). Lists Free. 

  1p 

THE CR SUPPLY CO 
127 Chesterfield Rd., Sheffield S8 ORN 
Tel: 0742 557771  Return posting 
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TRANSFORMERS 
MAINS ISOLATORS 

Pr( 120V • 2 or 220/240V or 

415/440V Sec 440 or 240V 
or 110V Centre Tapped 

20 VA 
60 
100 
200 
250 
500 
1000 
1500 
2000 
3000 
6000 VA 

t8 33 
1360 
1587 
2249 
2920 
4111 
7601 
9804 
11796 
16541 
353.43 

/51 
2.70 

P 1.92 
& 352 
P 362 
424 
533 
654 
7.64 
OA 
OA 

24/12V or 1243-12V 
2 12V Secs 
24V  12V  E 
015  03  344 
025  05  364 
05  1  436 
1  2  6.08 
2  A  4  701 
3  M  6  12 08 
4  P  8  12 87 
6  S 12  15 62 
8  16  1859 
10  20  25 02 
5  30  31 10 
20  40  44 40 
30  60  63 75 
41  83  73 41 

P&P 
1 87 
1 90 
198 
209 
220 
236 
242 
264 
308 
352 
363 
4 12 
489 
632 

AUTOS 
105, 115, 200, 220, 230, 240V 

for step-up or down 
80 VA  E 6 91  1 92 
150  10.03  2.09 
250  12.25  231 
500  1905  P 108 
1000  34 93  & 368 
1500  40 40  P 4.18 
2000  60.41  5.11 
3000  102.72  632 
4000  133.35  0 A 
5000  15628  0 A 
7500  23970  0 A 
10KVA  283 23  0 A 

PO BOX 70, 

ILFORD 
ESSEX, IG5 OAP 

150 
250 
500 
1000 
2000 
3000 VA 

30/15V or 15-0-15V 

2 • 15V Tapped Secs. Volts 
available 3,4, 5,6,8.9, 10, 15, 18, 
20,27, 30V or 15-0.15V 
300  150  E 
05 
1 
2 
3 
4 
5 
6 
8 
10 
12 
15 
20 

A 

1 
2 
4 
6 

10 
12 
16 
20 
24 
30 
443 

455 
6 19 
1001 
11 60 
13.84 
17 72 
1941 
2594 
2994 
3342 
3743 
51 10 

P&P 
1 81 
1 98 
1.20 
242 
2.53 
274 
2.92 
302 
124 
135 
401 
6.54 

50/25V or 25-0-25V 
2 • 25V Tapped Secs to give 
7,8,10, 13,17,20.25.33,40, 50V or 
20.0.20V or 25-&25V 
500  250  E  P&P 
05  1  591  2.09 
1  7  719  221 
2  A  4  1281  2.75 
3  M  6  1482  2.92 
4  P  8  2030  324 
6  S 12  2581  341 
8  16  36 52  4.12 
10  20  43 34  441 
12  24  51 87  522 

CASED AUTOS 
240V Cable Input 3-pin 
115V USA Socket Outlet 
20 VA  E 9 85  203 
80  13 38  214 

17 34  253 
21 13  P 357 
34 66  & 390 
48 65  P 490 
86 70  616 
124 46  OA 

REVERSE Cased Autos Ib y 
Cable P 240v 13A Slit 0 iP 
250VA C36.66 13 57 p&p 

AVO's & MEGGERS 
Full range available 

60/30V or 30-0-30V 

2 • 30V Tapped Secs 
Volts available 16.18 36,40 
60V or 240.-24 or 30 0 30V 
600  30V  E 
05  1 
1  2 
2  4 
3  6 
4  8 

10 
12 
16 

10  20 
12  24 

5 
6 
8 

A 

6.72 
10.25 
13 17 
19 05 
21 72 
27 46 
31 32 
44.04 
51 28 
59 09 

P&P 
2.09 
2.21 
253 
2.64 
2.75 
3 19 
341 
393 
440 
5 21 

96/48V or 48-0-48V 
2 0-36-48V Secs to give 60, 72, 
84 96V. or 36-0-36V or 48-0 480 

96V 
0 5 
1 
2 
3 
4 
5 

A 

48/360 
1 
2 
4 
6 
8 
10 
12 

17 16 
12 80 
21 05 
25 49 
32 54 
46 21 
57 87 

P&P 
1 76 
231 
291 
302 
332 
4 18 
4 45 

TOOL TRANSFORMERS 
240V to 110Vct 0/P 
2KVA £71 • £5 33 P&P 

CONSTANT VOLTAGE 
TRANSFORMERS 
FOI Spike free Stabe Mains 
INVERTERS 

12 24V DC to 240V AC 
Square or Sine Wave 

TRANSFORMERS 
WOUND TO SPEC 

Batch Winding 3VA to 15(0 VA 

TOROIDALS 
30 VA to 46 VA 

Also VOIVII Mains lk Output 
Transformers 

Please add 15%V.A.T. to all items after P&P  Send SAE for Lists 

BARRIE ELECTRONICS LTD 
TELEPHONE 081-551 8454 

ADVERTISER 

INDEX 

A&G ELECTRONICS  502 

BARRIE ELECTRONICS.   560 

B C ELECTRONICS ...   541 

BK ELECTRONICS  Cover (iii) 

BULL ELECTRICAL  Cover (ii) 

CAMBRIDGE COMP.SCIENCE....521 

CIRKIT DISTRIBUTION  514 

CRICKLEWOOD ELECTRONICS 537 

CR SUPPLY COMPANY  559 

ELECTRONIZE DESIGN  502 

ELV FRANCE.   500/501 

GRANDATA.   557 

GREENWELD ELECTRONICS  515 

HART ELECTRONIC KITS  515 

HENRY'S AUDIO ELECTRONICS 560 

HIGHGRADE COMPONENTS  555 

ICS   521 

JAYTEE ELECTRONIC SERVICES502 

KB COMPONENTS  560 

LONDON ELECTRONICS 
COLLEGE  560 

MAGENTA ELECTRONICS.. 504/505 

MAPLIN ELECTRONICS ....Cover (iv) 

MARCO TRADING  531 

OMNI ELECTRONICS  541 

SERVICE TRADING CO  559 

SHERWOOD DATA SYSTEMS  525 

SHERWOOD ELEC COMP  559 

SPECIALIST 
SEMICONDUCTORS  503 

SUMA DESIGNS  515 

THE TYPESETTING BUREAU  559 

TK ELECTRONICS  506 

BTEC ELECTRONICS 
TECHNICIAN 

FULL-TIME TRAINING 

2 YEAR 
BTEC National Diploma (OND) 

ELECTRONIC & 
COMMUNICATIONS ENGINEERING 

iElectronics Computing, Television, Video, Testing & 
Fault Diagnosis) 

1 YEAR 
BTEC National Certificate (ONC) 

ELECTRONIC ENGINEERING 
1-INFORMATION TECHNOLOGY 

(Electronics. Satellite TV. Networks Telecommsi 

2-ELECTRONIC EQUIPMENT SERVICING 
'Electronics, Television, Video Cassette Recorders, CCTV, 

Testing and Fault Diagnosisl 

3-SOFTWARE ENGINEERING 
(Electronics. Assembler. BASIC. Pascal, CADCAM) 

4-COMPUTING TECHNOLOGY 

(Electronics. Computing SoltwareNardware. Microelectronics) 

10 MONTHS 
BTEC Higher National Certificate (HNC) 

COMPUTING TECHNOLOGY & ROBOTICS 
,t4crop'ocessor Based Systems, Contro,. Rorx81cs 

These courses include • high percentage of college based 
practical work to enhance future employment prospects 

No additional lees for overseas students 
Shortened courses of from 3 to 6 months can be arranged for 

applicants with previous electronics knowledge 

THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT 
AN EQUAL OPPORTUNITIES PROGRAMME 

O.N.C. and O.N.D. 
Next Course Commences 
Monday 17th September 1990 

FULL PROSPECTUS FROM 

LONDON ELECTRONICS COLLEGE 
(Dept EE) 20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 

TEL 071-373 8721 

ELECTRONICS DISTRIBUTORS FOR TRADE/ 
INDUSTRY EXPORT AND HOBBYISTS 

BIG DISCOUNTS 
FOR EDUCATION 
AND QUANT TY 

a Tools/Service Aids 

a Test Instruments 
lUK  i 's largest n-stock 
Rangel 
a Public Address/Disco 

Security/CCTV/ 
Doorphones 
a TV, Video Distribution 

a Components Chassis 
Speakers, Audio. TV., 
Computer Accessories 

R 

SPECIAL OFFERS 
Dmm was (£18.95) £13.95 
(30 models stocked) 
1 kw outdoor PIR Lights con-
troller was (£32.95) £19.95 
VHF/UHF TV/FM Amplifier 
was (£11.95) £9.95 
Analogue MM 27 Ranges 
CAP/Hfe/Temp/10A AC/DC 
etc. was (£39.95) £29.95 
ALL PRICES INCLUDE VAT 

FREE CAR PARKING 
Two Car Parks (Bell and Church StteetS) 
Present your ticket when purchasing and 

get one hour as discount 

OPEN 6 DAYS A WEEK FOR CALLERS 
AND TELEPHONED ORDERS 

vrsw  !.... 11 21 

liEr1RY'S AUDIO 

404 Edgware Road, London W2 lED 
Telephone: 071-724 3564 
Fax: 071 724 0322 
Sales Office. 071 258 1831 
TRADE/EDUCATION/EXPORT SUPPLIED 

CATALOGUE 
COLouR 
Instrument 

• Security  5 
• Suppiemen  

• Components's 11i, Henry's first 

by post F.,' ,rPnf'f(ik 
kducabon  - •o 

T" Ale Price Li 

WATCH THIS SPACE 
... MONTHLY... 

for just  a fe w  exa mples  fro m  our  extensive  and 
changing  stocks  of  CO MPONENTS,  CAPACITORS, 
CONNECTORS,  FUSES,  HARD WARE,  TEST  EQUIP-
MENT,  RELAYS,  S WITCHES,  SE MICONDUCTORS, 
MINI CIRCUITS, BAND FILTERS, etc. etc. etc. etc. 

CML FX 4070 module Industry standard   f 1 2 00 each 
Mitsibushi power module amplifier IC 25W 12V 145-170MHz M57710  11 2 00 each 
Crystal Filters 21 4 rnegohrn 15KT band width  £7 00 each 
3 Pole Helical Filters 405 meg   13 50 each 
Siemens Intelligent Alphanumeric displays DL 3416 & DL 2416T  £3 00 each 
Siemens intelligent Alphanumeric displays 01 4617 12 00 each 
Motorola Static Ram MCM6164C45 8K x 8   f 2 00 each 
Power Products PM 5932 power supply 115V-240mA in 15V-150mA our  £8 00 each 
Speakers 8- diameter 8 of,,,   12 00 each 
Speakers 57mm diameter Toptone Mylar   £1 50 each 
Transceiver Fist microphone fitted flexilead and 12 pin din  £2 95 each 
Cooling fans  1 2/24V d c  60mm sq  n  20mni deep  £6 00 each 

115/240V a c  80mm sq  x 20mm deep  £6 00 each 
119mm sq  s  38rnm deep  116 00 each 

92mrn sq  x  1 5mrri deep  £t3 00 each 
92mm sq  x  25 4i-nn, deep  16 00 each 

Davall relays 25/2MS/185 ohm PCB mount  50p each 
Gen instruments 1'A digit display ref MAN 6730  50p each 
Murata Preen transmit PKD 33EQ  30p each 
Schaffner filters Ref FN 346 OT to EIS61 3 110 250V 50 i60Hz  £5.00 each 
Bourns turns counting dials H490 series I dial  £2.50 each 
Aromat DX2 1 2V solid state relays  £41.00 each 
Burgess Microswitches VCF1 lever action   50p each 
DC-DC Convertors by Inland Power model IP2716 24V in -120 out  £15.00 each 
In Line f useholders clear body with leads & 7 5A fitted fuse  25p each 

ALL PRICES INCLUDE VAT. 

Add E2 postage/packing. Allow 14 days for delivery 
Pay ment. Cash/cheque/P.O. with order 

A MONTHLY comprehensive list is available showing varying and 

changing stocks. More comprehensive stock lists will be sent with each 

order on despatch. Surplus stocks purchased for cash 

K.B.Com PON ENTS 
21 Playle Chase, Gt. Totham, Maldon, Essex CM 9 8UT 

Tel: 0621 893204 

Published on approximately the first I ridax of each month by Wimhorne Publishing Ltd.. 6 Church Street. Vx unborn,: • I hirset 131121 I1H. Printed in England by Benham & Co. Limited, Colchester, 
Essex. Distributed by Seymour, 334 Brixton Road, London SW9 7AG. Sole Agents for Australia and New Zealand - Gordon & Gotch (Asia) Ltd., South Africa -Central News Agency Ltd. 
Subscriptions INLAND £16.00 and OVERSEAS L19.50 (L37 airmail) payable to "Everyday Electronics" Subscription Department, 6 Church Street, Wimbornc, Dorset BH21 1.1H. EVERYDAY 
ELECTRONICS is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise 
disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or othenvise disposed of in a mutilated condition or in any 
unauthorised cover by way of Trade or affixed to or as part of any publication or advertising. literary or pictorial matter whatsoever. 



POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS 

PRICES INCLUDE V.A.T. • PROMPT DELIVERIES • FRIENDLY SERVICE 
LARGE S.A.E., 30p STAMPED FOR CURRENT LIST. 

,c,,I21.1,14,7,1E1,,1011214:11,1•11111114.1 Supplied ready built and tested 

OMP POWER AMPLIFIER MODULES Now enpy a worldwide reputation or ca.ialw reilabibly and 
fveRoimahce at a icaustic once t Our models available to suit the beech of the professional and hobby market I e Indust, 
Leisure Instrumental and Hi-E etc When comparing prices. NOTE all models include Torodai power supply Integral near ,T• 

Glass fibre PC B and Drive circuits to power compatible Vu meter Open and Short circuit prcol 

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 

OMP100 Mk 11 Bi-Polar Output power 110 watts 
R.M S into 4 ohms, Frequency Response 15Hz - 
30KHz 3dB. T N.D. 0 01%. S N.R. -118dB. Sens for 
Max output 500mV at 10K, Size 355 k 115 65mm 
PRICE £33.99 + £3.00 P&P. 

NEW SERIES II MOS-FET MODULES 

OMP/PAF 100 Mos-Fet Output power 110 watts R M S 
IMO 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 
-125dB Size 300 k 123 k 60mm. 
PRICE £39.99 + £3.00 P&P. 

OMP/MF200 Mos-Fet Output power 200 watts R.M S. 
into 4 ohms. Frequency Response 1Hz - 100KHz 
- 3dB, Damping Factor >300. Slew Rate 50V uS, 
T N.D. Typical 0.001%, Input Sensitivity 500mV. S.N R 
-130dB. Size 300  155 k 100mm 
PRICE £62.99 + £.50 P&P. 

OMP/MF300 Mos-Fet Output power 300 watts R M S 
into 4 ohms, Frequency Response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 60V uS, 
T.H.D. Typical 0 0008%. Input Sensitivity 500mV. 
S.N.R -130dB Size 330 X 175 x loomm 
PRICE £79.99 + £4.50 P&P. 

NOTE- MOS t L ' MODULES ARE AVAILABLE IN TWO VERSIONS STANDARD - INPUT SENS SOOmV BAND WiD'HIOOKH7 
PEC IPROFESSIONAL EQUIPMENT COMPATABL  - INPUT SEND 775n.V BAND WIDTH SOKH, ORDER STANDARD on FTC 

Vu METER Compatible with our four amplifiers detailed above A very accurate visual 
display employing 11 LED diodes 17 green 4 red) plus an additional on off indicator 
Sophisticated logic control circuits for very fast rise and decay times Tough moulded plastic 
case with tinted acrylic tront Size 84 • 27 • 45mm 
PRICE (8.50 + 50p P&P. 

1111[61I111-1:14.1"14-11 

4  

?1 11  LARGE SELECTION OF SPECIALIST LOUDSPEAKERS " AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 

GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE-
QUENCY BUL _ETS AND HORNS, LARGE S.A.E. (30p 
STAMPED) FOR COMPLETE LIST. 

McKENZIE: - INSTRUMENTS, P.A., DISCO. ETC. 
ALL McKENZIE UNITS 8 OHMS IMPE )ENCE 
8" 100 WATT C8100GPM GEN PURPOSE LEAD GUITAR. EXCELLENT MID . CISCO 
RES. FRED. 80Hz FRED. RESP. TC)14KHz SENS, 99dB  PRICE £29.30 + £2.00 P&P 
HY 100 WATT C10100GP GUITAR, VOICE ORGAN. KEYBDARD, DISCO, EXCELLENT MID 
RES, FRED, 70Hz FRED. RESP. TO6KHz ;ENS. 50008  PRICE £35.58 + £2.50 P&P 
10" 200 WATT C10200GP GUITAR, KEYBOARD. DISCO, EXCELLENT HIGH POWER MID 
RES, FRED. 45Hz FRED. RESP. TO 7KHz SENS. 103dB  PRICE £48.67 + £2.50 P&P 
12' 100 WATT C12100GP HIGH POWER GEN. PURPOSE. LEAD GUITAR. DISCO 
RES, FREQ. 451-1z FRED. RESP. TO 7KHz SENS. 98dB  PRICE £37.59 + £3.50 P&P 
12' 100 WATT C12100TC TWIN CONE) FIGH POWER WIDE RESPONSE. P A VOICE, DISCO 
RES. FRED. 45Hz FRED, RESP, TO 1 4KH. SENS. 100dB  PRICE £38.58 + £3.50 P&P 
17 200 WATT C12200B HIGH POWER BASS. KEYBOARDS, DISCO. PA 
RES. FRED. 40Hz FRED, RESP, TO 7KHz SENS, 100dB  PRICE £65.79 + £3.50 P&P 
17 300 WA TT C1230oGP HIGH POWER BASS LEAD GUITAR. KEYBOARDS DISCO, ETC 
RES. FRED, 45Hz FRED. RESP TO 5KHz SEND 100dB  PRICE £87.51 + £.50 P&P 
15 100 WATT C15100BS BASS GUITAR. _OW FREQUENCY. PA . DISCO 
RES, FRED. 40Hz FRED RESP. TO 5KHz SENS. 98dB  PRICE E55.05 + £4.00 P&P 
15' 200 WATT C15200BS VERY HIGH PCWER BASS 
RES, FRED. 40Hz FREO, RESP, TO 4KHz SENS. 99dB 
15' 250 WATT C15250BS VERY HIGH PC WEFI BASS 
RES. FREO 40Hz FRED RESP. TO 4KHz SENS. 99dB  PRICE E82.54 + £4.50 P&P 
15" 400 WATT C15400BS VERY HIGH POWER. LOW FREQUENCY BASS 
RES FRED. 40Hz FREQ. RESP, TO 4KHz SENS 1 0263  PRICE £96.47 + £4.50 P&P 
18" 400 WATT C1840485 EXTREMELY bi GM POWER LOW FREQUENCY BASS 
RFS ERE° 27Hr FRE() HE OP TO 3KHz SINS 99,111  PRICE £172.06  £5.00 P&P 

EARBENDERS: - HI-Fl, STUDIO, IN-CAR, ETC. 
ALL EARBENDER UNITS 8 OHMS  . 

BASS, SINGLE CONE, HIGH COMPLI>NCE, ROLLED FOAM SURROUND 
r 50 WATT EB8-50 DUAL IMPEDENCE, TAPPED 48 OHM BASS. HI-Fl. IN-CAR 
RES, FREQ, 40Hz FREO. RESP, TO 7KHz SENS. 97df3  PRICE(8.90 + (2.00 P&P 
10̂ 50 WATT EB10-50 DUAL IMPEDENCE. TAPPED 48 OHM BASS, HI-El IN-CAR 
RES. FRED. 40HZ FRED. RESP. TO 5KH. SENS. 99dB  PRICE £12.00 + £2.50 P&P 
ID" 100 WATT EB10-100 BASS. HI-FI, STUDIO 
RES, FRED, 35Hz FRED. RESP, TO3KH: SENS. 9608  PRICE £27.76 + £3.50 P&P 
17 60 WATT EB12-60 BASS, HI-Fl, STU 310 
RES. FREQ. 28Hz FRED. RESP. TO 3KH. SENS. 92dB  PRICE E21.00 + [3.00 P&P 
12̂ 100 WATT EB12-100 BASS, STUDIO HI-Fl EXCELLENT DISCO 
RES, FRED, 26Hz FREO RESP, TO 3KHz SENS, 93dB  PRICE £38.75 + £3.50 P&P 
FULL RANGE TWIN CONE, HIGH CCMPLIANCE, ROLLED SURROUND 
51/4 " 60 WATT EB5-60TC (TWIN CONE)  MULTI-ARRAY DISCO ETC 
RES, FRED, 63Hz FREO. RESP. TO2OKHz DENS, 92dB  PFI:EE9.99 + £1.50 P&P 
61/4 " 60 WATT EB6-60TC (TWIN CONE) HI-Fl, MULTI-ARRAY DISCO ETC 
RES. FREQ. 38Hz FRED, RESP, TO2OKHz SENS. 94dB  PRICE E10.99 + El .50 P&P 
8' 60 WATT EBB-60TC (TWIN CONE) HI Fl, MULTI-ARRAY DISCO ETC 
RES, FREQ. 40Hz FREQ. RESP. TO 1 8KHz SENS. 89dB  PRICE(12.99 + (1.50 P&P 
10" 60 WATT EB10-60TC (TWIN CONE) HI-Fl. MULTI-ARRAY DISCO ETC 
RES FREO 35Hz FRED RESP TO 12KHz SENS, 86dB  PRICE E16.49 + £2.00 PEP 

PRICE £75.10 + £4.00 P&P 
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• MP VARISPEED TURNTABLE CHASSIS. 

* MANUAL ARM  STEEL CHASSIS * ELECTRONIC SPEED CON 
TROL 33 t, 45 * VARI PITCH CONTROL  HIGH TOROUE SERVO 
DRIVEN DC MOTOR  TRANSIT SCREWS * 17 DIE CAST PLATTER * 
NEON STROBE * CALIBRATED BAL WEIGHT * REMOVABLE HEAD 
SHELL * '-• CARTRIDGE FIXINGS * CUE LEVER * POWER 220 NC" 
50 60Hz * 390 • 305mm * SUPPLIED WITH MOUNTING CUT OU-

'EMPLATE 
PRICE £59.99 + £3.50 P&P. 
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STANTON AL500  GOLDRING G850 
PRICE (16 99 + 50p P&P  PRICE £6.99 + 500 P&P 

PROVEN TRANSMITTER DESIGNS INCLJDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 

COMPLETE WITH CIRCUIT AND INSTRUCTIONS 

3* FM TRANSMITTER 80-I OWAIU VARICAP CONTROLLED PROFESSIONAL PEP 
ROMANCE RANGE UP TO 3 MILES SIZE IS  123mm. SUPPLY I2V ii 0.5AMP 

PRICE £14.I9 + E1.00 PAP 
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TIMED COMPLETE WITH 
VERY SENS FET MIC RANGE 100-300m SIZE 56 • 46mm SUPPLY 9V BAIT PRICE 

+ £.00 PIP 

3 watt FM 
Transmitter 

POSTAL CHARGES PER ORDER C, 00 MINIMUM OFFICIAL ORDERS WEL:DME 
SCHOOLS COLLEGES GOVT BODIES ETC PRICES NCLUSIVE OF V A T SA, 

VISA ACCESS ACCEPTED BY POST PHONE OR FAX 
VISA 

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

THOUSANDS PURCHASED 
BY PROFESSIONAL USERS 

NEW MXF SERIES OF POWER AMPLIFIERS 
THREE MODELS: - MXF200 (100w + 100w) 

MXF400 (200w + 200w) MXF600 (300w + 300w) 
All power ratings R.M S into 4 ohms 

FEATURES:* Independent power supplies with two Toroidal Transformers * Twin L E 0 Vu meters * Rotary 
indended level controls * Illuminated on off switch * XLR connectors* Standard 775mV inpLts *Open and shod 
circuit proof * Latest Mos-Fets for stress tree power delivery into virtually any load * Hgh slew rate * Very low 
distorter * Aluminium cases * MXF600 Fan Cooled with D C Loudspeaker and Thermal Protection 

USED HE WORLD OVER IN CLUBS, PUBS. CINEMAS, DISCOS ETC. 
SIZES: - MXF 200 W19" , H3 1/2 " (2U) , D11" 

MXF 400 W19" x M N" (3U) .D12" 
MXF 600 W19" .H51/4 ' (3U) , D13' 

MXF200 £171.35 
PRICES: MXF400 £228.85 

MXF600 £322.00 
SECURICOR DELIVERY £12 00 EACH 

OMP LINNET LOUDSPEAKERS 

THE VERY BEST IN QUALITY AND VALUE 

MADE  ESPECIALLY  TO  SUIT 
TODAY'S  NEED  FOR  COM-
PACTNESS WITH HIGH OUTPUT 
SOUND LEVELS. FINISHED IN 
HARDWEARING BLACK VYNIDE 
WITH PROTECTIVE CORNERS. 
GRILLE AND CARRYING HANDLE. 
INCORPORATES 12" DRIVER PLUS 
HIGH FRED  HORN FOR FULL 
FRED RANGE 45Hz.20KHz BOTH 
MODELS 8 OHM, SIZE Ht8"  WIS-
. D12' 

CHOICE OF TWO MODELS 

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET 

OMP 12-100 (100W 100dB) PRICE Et 59 99 PER PAIR 

O W 12-200 (200W 102dB) PRICE £209 99 PER PAIR 

SECURICOR DEL  -11200 PER PAIR 

IN CAR STEREO 
BOOSTER AMPLIFIEF 

TWO SUPERB HIGH 
POWER CAR STEREC 
BOOSTER AMPLFIERS 
150 WATTS 175.751 INTO 4 OHMS 
3C0 WATTS (150+1501 INTO 4 OHMS 
FEATURES - 
• HIGH& LOW INPUT IMPEDANCES 
. HIGH L. LOW INPUT SENSITiviTiES 
• VARIABLE INPUT GAIN CONTROL 
• SHORT CIRCUIT OUTPUT 
FICITECTiON 

• POWER REOuiREMENT i2v DC 
PRICES- ISO WATT £43 00 
300 WATT £95 00 • £3 00 PEP EACH 

ksoulopiipruEdypaDE:iu,:y:::::::17 011411 

be added to existing speaker systems of up to 100 watts (more if 2 put in series) FREE EXPLANATORY LEAFLETS 

Join Me Piezo revolution The low dynamic mass (no voice coil) of a Pezo tweeter produces an improved transient 
response with a Jokier distortion level than ordinary dynamic tweeters As a crossover is not required these units can 

PIEZO ELECTRIC TWEETERS - MOTOROLA 

TYPE 'A' (KSN2036A) 3 round with protective wire 

TYPE 'B' (KSN1005/1) 3 . super horn For general 

mesh, ideal for bookshelf and medium sized Hi-fi 
speakers Price £4.90 each + 50p P&P 

TYPE B  purpose speakers, disco and P A systems etc Price 
A  £5.99 each + 50p P&P 

TYPE 'C' (KSN6016A) 2 - 5 wide dispersion horn For 
quality Hi-fl systems and quality discos etc Price £6.99 

TYPE C  each + 50p PAP TYPE 'D' (KSN1025A) 2"x 6" wide dispersion horn 
Upper frequency response retained extending down to 
mid range (2KHz) Suitable for high quality Hi-ft systems 
and quality discos Price £9.99 each + 50p P&P 
TYPE 'E' (KSN1038A) 3'. horn tweeter with attractive 
silver finish trim Suitable or Hi-Ii monitor systems etc 
Price £.99 each + 50p P&P 
LEVEL CONTROL Combines on a recessed mounting 
plate, level control and cabinet input lack socket 
85 • 85mm Price £3.99 + 50p P&P 

TYPE 0 

TyPE E 

1-1114:1Xelefft-lete MIL441:11 
STEREO DISCO MIXER with 2 • 5 band L & R 
gr4ohic equalisers and twin 10 segment L E D 
Vu Meters Many outstanding features 5 Inputs 
will individual faders providing a useful com-
biration of the following - 
3 1 urntables (Mag) 3 W s 4 Line including CD 
plLs Mic with talk over switch Headphone Moni-
tor Pan Pot L & R Master Output controls 
OLtput 775mV Size 360̂ 280 . 90mm Supply 
22)-240v 
Price £134.99 - C4.00 PEP 

4ie Alkt4 Alp A! 
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B. K. ELECTRONICS 
UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX SS2 6TR 

TEL 0702-527572 FAX 0702-420243 
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DIRECT CONVERSION 
SHORT WAVE RECEIVER 
* Receives speech (SSB, DSB, 
AM) and morse (CW) 

* Choice of amateur band, 
160 - 10 metre 

* On-board voltage regulator 
and audio power amplifier 

Sophisticated ready-made short wave 
receivers, often cost hundreds of 
pounds. Now, you can build a receiver 
of the direct conversion design that has 
the advantage of simplicity of 
construction and ease of alignment, with 
the minimum of test gear, for a fraction 
of the cost of a ready-made model. The 
amateur bands are: 160m, 80m, 40m, 
20m, 15m & 10m. To include all these 
bands on one receiver would present 
switching & tracking difficulties, for this 
reason the receiver covers only one 
band (which needs to be decided upon 
before construction). The choice is up to 
you, but do not forget to order your 
tuning pack when ordering your 
receiver kit. 

ACTIVE AERIAL 
An active aerial pre-amplifier having 
five selectable tuned RF ranges which 
cover a total frequency range of 150kHz 
to 30MHz. The unit includes a gain 
control operating on the MOSFET 
amplifier, and a low battery LED 
warning indicator. Connections to aerial 
and receiver are made using UHF series 
connectors, with a direct, straight 
through or 'by-pass) mode operative 
when the unit is switched off. 
A telescopic aerial is included for use 
where a proper outdoor aerial is not 

RECEIVER  TUNING AMATEUR 
BAND  TUNING RANGE  PACK 
160m 

1.810-2.000MHz  1.800-2.010MHz  1 
80m 

3.500-3.800MHz  3 190-3.810MHz  1 
40m 

7000-7.100MHz  e690-7 150MHz 2 

10.100-10.150MHz  10000-10.500MHz 2 
20m 

11.000-11.350MHz  13.990-14.400MHz  3 

18.068-18 168MHz  1R000-18.500MHz  3 
15m 

21.000-21 450MHz  20990-21 500MHz  3 

24.890-24.990MHz  24.540-25.000MHz  4 
10m  A, 27 975-28.525MHz  4 

28000-29.700MHz B, 28 475-29.025MHz  4 
C, 28.975-29 525MHz  4 
D. 29 175-30 025MHz 

A kit excluding the optional items, Box and 
Chassis, Pot Mounting Bracket, Front and Rear 
Panels and Tuning Kits is available. For full list 
of optional extras see Maplin Catalogue. 

IM604) (Dir Cony Rx Kit) £64.95 
LM61R ;Tuning kit 1) £3.45 
LM625 ,Tuning kit 2) £3.45 
LM637 (Tuning kit 3) £3.45 
LM64U (Tuning kit 4) £3.45 

practical or possible. A printed stick-on 
front panel for the active aerial project 
is available as an optional extra. 

WOW (Adive Aerial Kit) £52.95 
Optional items: 
FA99H (Active Aerial f/panel; £3.95 
XY45Y (Case 222) £6.45 

Photo shows Kit with some optional extras, see 
Maplin Catalogue for further details. 

THE MAPLIN CATALOGUE 
Furthe- details and specifications on all the items shown 
on this page are to be found in the Maplin Catalogue. 
One- 580 pages of electronics ideas from Projects and 
Modufes, Tools, Components, Books, Connectors, Batteries 
and Power Supplies to Test Gear, Audio, Video and 
Computers and much, much more. 
Availaole from branches of WHSNIITH, Only £2.25, 
or by past £2.75 inc p&p (CAO7Hl. 

DXer's AUDIO PROCESSOR 

.4pris 4 1, - Alt 
* No modifications to receiver 
* High filter attenuation rate * Easy construction 
The processor features a ,ow-pass filter giving a 36dB per octave 
attenuation under 1 50Hz and an expander which severely 
attenuates noise during pauses in the received speech. The unit is 
especially suited for SSB & FM CB reception and simply fits 
between the receiver's audio output and the headphones, thus no 
modification is necessary to the receiver. The single PCB makes 
construction very simple. 

LKOSF (Kees Processor Kit) £11.95 
Optional items HB26D ;Knob )3 off required', 68p each 
XY45Y (Case 222 £6.45 FMO3D 9V PP6 Battery) £1.98 

SW/MW 
AERIAL 
TUNING 
KIT 
Given that the aerial impedance of most communications receivers 
is 50, unless the impedance of the aerial matches this exactly all of 
the RF energy will not be efficiently transferred from the aerial to 
the receiver. The greater the mismatch, then the weaker the signal 
will appear, and under adverse conditions it could vanish 
completely into background noise. This aerial tuning unit comprises 
two variable tuning capacitors and a tapped inductor in a passive 
'T' configuration. This arrangement covers approximately 600kHz 
to 30MHz, and matches the aerial load impedance to the input 
impedance of the receiver. The ATU can also be used for transmitter 
aerial matching in the same frequency range, including the 27MHz 
citizen band, up to a power rating of 10 Watts. A printed stick-on 
front panel is available as an optional extra forthe aerial tuner unit. 

1/A06G (Aerial Tuner Kit) £36.95 
Optional items. FD11M (Aerial Tuner f/panel, £3.95 
XY45Y (Case 222) £6.45 FW38R Pkt Stick-on Feet) 24p 

ffav1J iJI ELECTRONICS 
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Access 

VISA 
PHONE BEFORE 
5pm FOR SAME 
DAY DESPATCH 

0702 554161 
POP INTO A MAPLIN SHOP TODAY AND DISCOVER 

A UNIQUE NEW SHOPPING EXPERIENCE 
All prices include VAT. Prices valid till 31st August 1990. 

All items subject to availability, all items will be on sale in our shops in 
Birmingham. Bristol. Leeds. Hammersmith, Edgware Manchester. Nottingham. 
Newcastle-upon-Tyne. Reading. Southampton and Southend-on-Sea 

Orders by post to: P.O. Box 3. Rayleigh. Essex SS6 BLR. 

1 
HOWES 

75p carriage must be added to all orders kexcept it 
ordering catalogue only) In addition, if your order 
is below £9.25 add 75p. if between £9.25 and £10. 
make up to £10 (small order handling charge). 

for the Art of Communication. 


