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AMSTRAD PORTABLE PC'S FROM £149 (PPC1512SD).
£179 (PPC1512DD). €178 (PPC1540SD). £209
(PPC1640DD). MODEMS £30 EXTRA.NO MANUALS OR
PSU.

HIGH POWER CAR SPEAKERS. Sterso pair output 100w each.
4ohm impedance and consisting of 6 1/2" woofer 2" mid range and
1" tweeter. [deal to work with the amplifier described above. Price per
pair £30.00 Order ref 30P7R
MICROWAVE CONTROL PANEL. Mains operated, with touch
switches. Complete with 4 digit display, digital clock, and 2 relay
outputs one for power and one for pulsed power (programmable).
Idealfor all sorts of precision timer applications etc. Now only £4.00
ref 4P151
FIBRE OPTIC CABLE.Stranded optical fibres sheathed in black
PVC. Five metre length £7.00 ref 7P28R
12V SOLAR CELL.200mA outputideal for trickie .
charging etc. 300 mm square. Our price £15.00 ref ‘ﬁ
15P42R
PASSIVE INFRA-RED MOTION SENSOR. -
Complete with daylight sensor, adjustable fights _{Z{a" b
on timer (8 secs -15 ming), 50' range witha 90 - "'
deg coverage. Manual overide facikty. Com- © r a2
plete with wall brackets, bulb holders etc. Brand ,7&1!}?1 rrd
new and guaranteed. Now only £19.00 ref SPAeE
19P29
Pack of two PAR38 bulbs for above unit £12.00 ref 12P43R
VIDEO SENDER UNIT Transmit both audio and video signals
from either a video camera, video recorder or computer to any
standard TV set within a 100 range! (tune TV to a spare channel)
12v DC op. £15.00 ref 15P39R Suitable mains adaptor £5.00 ret
S5P191R
FM TRANSMITTERhoused in a standard working 13A adapter
(bug is mains driven). £26.00 ref 26P2R
MINATURE RADIO TRANSCEIVERS A pair of X
wallie talkies with a range of up to 2 kilometres. Units ALLs F;J
measure 22x52x155mm. Complete with cases. £30.00 [ 1€
ref 30P12R l J | )
FM CORDLESS MICROPHONE.Smalihand heldunit | — '~
with a 500’ rangel 2 transmit power levels reqs PP3 battery. Tun-
eable to any FM receiver. Our price £15 ref 15P42AR
12 BAND COMMUNICATIONS RECEIVER.9 shon .
bands, FM, AM and LW DX/local switch, tuning 'eye’ mains @EW
or battery Complete with shouider strap and mains lead €&22Z. 5
NOW ONLY £19.001! REF 19P14R.
CAR STEREO AND FM RADIOLow cost stereo system giving
5 watts per channel. Signal to noise ratio better than 45db, wow and
flutter less than .35%. Neg earth. £19.00
ret 19P30 '
LOW COST WALIKIE TALKIES Pair of battery oper- l
ated units with a range of about 200'. Our price £8.00 a
pair ref 8P50R S
7 CHANNEL GRAPHIC EQUALIZERbius a 60 watt
power amp! 20-21KHZ 4-8R 12-14v DC negative earth. Cased. £25
ref 25P14R.
NICAD BATTERIES. Brand new top quality. 4 x AA’s £4.00 ref
4P44R. 2xC's £4.00 ref 4P73R, 4 x D's £9.00 ref 9P12R, 1 x PP3
£6.00 ref 6P35R
TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The ultimate equivalents book. Latest edition £20.00 ref
20P32R
CABLE TIES. 142mm x 3.2mm white nylon pack of 100 £3.00 ref
3P 104R. Bumper pack of 1,000 ties £14.00 ref 14P6R

GST A CARAVAN OR BOAT?

NEW 80 PAGE FULL COLOUR LEISURE CATALOGUE
2,500 NEW LINES FREE WITH ORDER ON REQUEST
OR SEND £1.00

GEIGER COUNTER KIT.Complete with tube, PCB and all compo-
nents to build a battery operated geiger counter. £39.00 ref 36P 1R
FM BUG KIT,New design with PCB embedded coil. Transmits to
any FM radio. 9v battery req'd £5.00 ref 5P158R

FM BUG Built and tested supefior 9v operation £14.00 ref 14P3R
COMPOSITE VIDEO KITS.These convert composite video into
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39R.
SINCLAIR C5 MOTORS 12v 294 (full load) 3300 rpm 6"x4" 1/4"
OfP shaft. New. £20.00 ref 20P22R.

As above but with fitted 4 to 1 inkne reduction box (800rpm) and
toothed nylon belt drive cog £40.00 ref 40P8R.

ELECTRONIC SPEED CONTROL KiTor ¢5 motor. PCB and all
components to build a speed controller (0-95% of speed). Uses
pulse width modulation. £17.00 ref 17P3R.

SOLAR POWERED NICAD CHARGER.Charges 4 ﬁg

AA nicads in 8 hours. Brand new and cased £6.00 ret &4

6P3R.

ACORN DATA RECORDER ALF503 Made for BEC computer
but suitable for others. Includes mains adapter, leads and book.
£15.00 ref 15P43R

VIDEO TAPES. Three hour superior quality tapes made under
licence from the famous JVC company. Pack of 5 tapes New low
price £8.00 rof 8P 161

PHILIPS LASER. 2MW HELIUM NEON LASER TUBE.
BRAND NEW FULL SPEC £40.00 REF 40P10R. MAINS
POWER SUPPLY KIT £20.00 REF 20P33R READY BUILT
AND TESTED LASER IN ONE CASE £75.00 REF 75P4R.
12 TO 220V INVERTER KITAs suppfied it will handie up to about
15w at 220v but with a larger transformer it willhandle 80 watts, Basic
kit £12.00 ref 12P17R. Larger transformer £12.00 ref 12P41R.
VERO EASI WIRE PROTOTYPING SYSTEMideal for design-
ing projects on etc. Complete with tools, wire and reusable board.
New low bargain price only £2.00 ref B2P1

HIGH RESOLUTION 12" AMBER MONITOR12v 1.5A Hercu-
les compatible (TTL input) new and cased £22.00 ref 22P2R
VGA PAPER WHITE MONO monitors new and cased 240v
AC. £59.00 ref 59P4R

25 WATT STEREO AMPLIFIERc. STK043. With the addition of

a handful of components you can build a 25 watt amplifier. £4.00 ref
4P89R (Circuit dia inchuded)

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 1
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R

FR MQ«GNIFYING LENS 83 x 52mm £1.00 ref BD827R.
12V 19A TRANSFORMER. Ex equipment but otherwise ok. Our
price £20.00

ULTRASONIC ALARM SYSTEM. Once again in stock these
units conslst of a detector that plugs into a 13A socket in the area to
protect. The receiver plugs into a 13A socket anywhere eise on the
same supply. Ideal for protecting garages, sheds etc. Complete
system £25.00 ref B25P1 additional detectors £11.00 ref B11P1
IBM AT KEYBOARDSBvaI‘d new 86 key keyboards £15.00 ref

15P612
( )

AMSTRAD MP3
UHF/VHF TV REC(EIVER/CONVERTER
CONVERTS COLOUR MONITOR INTO A TV!
£9.00

\_ _J

286 MOTHER BOARDS. Brand new and tested complete with
technical manual. £48.00 rét A49P1

UNIVERSAL BATTERY CHARGER.Takes AA's, C's, D's and
PP3 nicads. Holds up to 5 bafteries at once. New and cased, mains
operated. £6.00 ref 6P36R.

IN CAR POWER SUPPLY.Piugs into cigar socket and gives
3,4,5,6,7.5,9, and 12v outputs at 800mA. Complete with universal
spider plug. £5.00 ref SP167R

RESISTOR PACK.10 x 50 values (500 resistors) all 1/4 watt 2%
metal film. £5.00 ref 5P170R.

CAPACITOR PACK 1.100 assorted non electrolytic capacitors
£2.00 ref 2P286R,

CAPACITOR PACK 2. 40 assorted slectrolytic capacitors £2.00
ref 2P287R.

QUICK CUPPA? 12vimmersion heater with lead and cigar lighter
plug £3.00 ref 3P92R.

LED PACK .50 red leds, 50 green lads and 50 yellow leds all Smm
£8 00 ref 8P52R

%

AMSTRAD 1640DD-BASE UNITS
BRAND NEW 'AND CASED
TWO BUILT IN 5 1/4" DRIVES
MOTHER BOARD,WITH 640K MEMORY
KEYBOARD AND MOUSE
MANUAL
OUR RR‘!CE JUST

g79111!
IS PTINTER LEXD. (525 to centronics plug) 2 metre parallel.

£5.00 ref 5P186R
COPPER CLAD STRIP BOARD 17" x 4" of .1* pitch "vero®"board.
£4.00 a sheet ret 4P62R or 2 sheets for £7.00 ref 7P22R

STRIP BOARD CUTTINGITOOL.£2.00 ref 2P352R.

50 METRES OF MAINS CABLE £3.00 2 core black precut in
convenient 2 m lengths. Ideal forrepairs and projects ref 3P9I1R -
4 CORE SCREENED AUDIO CABLE 24 METRES £2.00
Precut into convenignt 1.2 m lengths. Ref 2P365R

6 1/2" 20 WATT SPEAKER Buik in tweeter 4 ohm £5.00 ref
5P205R

WINDUP SOLAR POWERED RADIO! FM/AM radio takes re-
chargeable batteries complete with-hand charger and solar panel
14P200R

PC STYLE POWER SUPPLY Made by AZTEC 110v or 240v
input +5@ 15A,+12@ 5A.-12@ 5A,-5@ .3A. Fully cased withfan,
on/olt switch, [EC inlet and staddard PC flyleads. £15.00 ref F15P4
ALARM PIR SENSORS Standard 12v alarm type sensor will
interface to most alarm panets. £16.00 ref 16P200

MODEMS FOR THREE POUNDS!!

Fully cased UK modems designed for dialup system (PSTN) no data
or info but only £3 00 ref 3P145R

TELEPHONE HANDSETS

Bargain pack of 10 brand new handsets with mic and speaker only
£3.00 ref 3P146R

DATA RECORDER!

Customer returned mains battery units builtin mic ideal for Computer
or general purpose audio use. Price is £4.00 ref 4P100R
SPECTRUM JOYSTICK INTERFACE

Plugs into 48K Spectrum to provide a standard Atan type joystick
port. Our price £4.00 ref 4P101R

ATARI JOYSTICKS

Ok for use with the above interface, our price £4.00 ref 4P102R
BENCH POWER SUPPLIES

Superbly made fully cased (metal) giving 12v at 2A plus a 6V supply.
Fused and shon dircuitprotected. For sale atless than the cost of the
case! Our pnce is £4.00 ref 4P103R

SOME OF

OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

SPEAKER WIRE

Brown twin core insulated cable 100 feet for £2.00 REF 2P79R &=
DISC DRIVES g
Customer returned units mixed capacities (Up to 1.44M) We have not

sorted these so you just get the next one on the shelf. Price is only
£7.00 ref 7P1R (worth it even as a stripper)

MICROSCOPE 1200X MAGNIFICATION

Brand new complete with shimp hatchery, shrimps, prepared
slides, light etc. £29.00 ref J29P 4.

LIGHT ALARM SYSTEM

Small cased alarms that monitor & narrow beam area for sudden
changes in light level. Complete with siren that sounds for a preset
time when unit is triggered. £7.00 ref J7P1

JOYBALLS

Back in stock poputar Commodore/Atan equiv {reptace standard
joystick) £5.00 ref JSP8

720K 3 1/2° DISC DRIVE

Brand new units made by JVC complete with tech info just £19.00!!
ref J19P2

CAR BATTERY CHARGER

Brand new units complete with panel meter and leads. 6 or 12v
output £7.00 ref J7P2.

CUSTOMER RETURNED SPECTRUM 42

Compiete but sold as seen so may need attention £25.00 ref J25P1
or 2 for £40.00 ref J40P4

CUSTOMER RETURNED SPECTRUM +3

Complete but sokd as seen so may need attention £25.00 ref J25P2
or 2 tor £40.00 ref JAOPS

HEX KEYBOARDS

Brand new unlts approx 5" x 3" only £1.00 each ref CD42R
PROJECT BOX

51/2" x 31/2" x 1" black ABS with screw on lid. £1.00 ref CD43R
SCART TO SCART LEADS

Bargain price leads at 2 for £3.00 ref 3P147R

SCART TO D TYPE LEADS

Standard Scart on one end, Hi density D type on the other. Pack of
ten leads only £7.00 ref 7P2R

OZONE FRIENDLY LATEX

250m|bottle of kquid rubber setsin 2 hours. Ideal for mounting PCB's
fixing wires etc. £2.00 each ref 2P379R

QUICK SHOTS

Standard Atan compatible hand controller (same as joysticks) our
price {8 2 for £2.00 ref 2P380R

VIEWDATA SYSTEMS

Brand new units made by TANDATA complete with 1200/75 built in
modem infra red remote controlled qwerty keyboard BT appproved
Prestel compatible, Centronics printer port RGB colour and compos-
ite output (works with ordinary television) complete with power
supply and fully cased. Our price is only £20.00 ref 20P1R

AC STEPDOWN CONVERTOR

Caged units that convert 240v to 110v 3" x 2* with mains input lead
and 2 pin American output socket (suitable for resistive loads only)
our price £2.00 ref 2P381R

CURLY CABLE

Extends from 8" to 6 teet! D connector on one end, spade connectors
on the other ideal for joysticks etc (6 core) £1.00 each ref CD44R
COMPUTER JOYSTICK BARGAIN

Pack of 2 joysticks only £2 00 ref 2P382R

BUGGING TAPE RECORDER

Small hand held cassette recordets that only operate when there is
sound then tum off 6 seconds after soyou could leave itina room all
day and justrecord any thing that was said. Priceis £20.00 ref 20P3R
NEW SOLAR ENERGY KIT

Contains 8 solar cells, motor, tools, tan etc plus educational bookiet.
Ideal for the budding enthusiast! Price is £12.00 ref 12P2R

86 AT PC
286 MOTHER BOARD WITH 640K RAM FULL SIZE METAL
CASE, TECHNICAL MANUAL, KEYBOARD AND POWER SUP-
PLY £139 REF 139P1 (noi/o cards or drives included) Some
metal work req'd phone for detalls.

35MM CAMERAS Customer retumed units with built in flagh and
28mm lens 2 for £8.00 ref 8P200
STEAM ENGINE Standard Mamod 1332
engine complete with boiler piston etc £30
ref. 30P200

TALKING CLOCK

LCD display, alarm, battery operated
Clock will announce the time at the
push of a button and when the
alarm is due. The alarmis switchabla.
from voice to a cock crowing!£14.00 ref 14P200.R

HANDHELD TONE DIALLERS

Small units that are designed to hold over the mouth piece of a
telephone to send MF dialling tones. Ideal for the remote control of
answer machines. £5.00 ref SP209R

AMAZING TALKING COINBOX!

Fully programmable takking, lockable cotnbox BT approved, retail
price is £79 ours is just £29! ref J29P2,

ANSWER PHONES £15

Customer returned units with 2 faults one we tell you how to fix the
other you do your seffl £18 ref J18P2 or 4 for £60 ref J60P3 BT
approved (retail price £79.954 each)

COMMODORE 64 MICRODRIVE SYSTEM

Complete cased brand new drives with cartridge and software 10
times faster than tape machines works with any Commodore 64
setup. The orginal price for these was £49.00 but we can offer them
to you at only £25.001 Ret 25P1R

90 WATT MAINS MOTORS Ex equipment but ok Good general
pupose unit £9.00 ref FOP1

Hi Ft SPEAKER BARGAIN Orginally made for TV sets they
consist of a 4" 10 watt4R speaker and a 2" 140R tweeter If you want
two of each plus 2 of our crossovers you can have the lot for £5.00
ref F5P2,

VIDEO TAPES E180 FIFTY TAPES FOR £70.00 REF F70P1
360K 5 1/4"'Brand new drives white front. £20.00 Ref F20P1
EMERGENCY LIGHTING SYSTEM

Fully cased complete with 2 adjustable flood ights. Allyou needis a
standard 6v lead acid battery. Our price Is just £10 ref J10P29
AMSTRAD 464 COMPUTERS

Customer returned units complete with a monitor for just £35! These
units are sold as faulty and are not returnable.

IN SUSSEX? CALL IN AND SEE US!
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EASY-PC PCB and Circuit Diagram CAD

Forget using tapes and lightbox! Create your
Circuit Boards using CAD - like the professionals.

Single and Double
sided and Multilayer
boards including
Surface Mount.

T T, T
eRuns on PC/XT/AT etc. i T e
with Hercules, CGA, == |
EGA or VGA disp'ay Crennel 1 1nerter Crannel 7 lewerter
and many DOS
emuiations. v

eDesign Schematics "

Photo-plotter and N.C.
Drill.

e Extremely powerful.
eVery easy to use.

eStandard output IS
includes Dot Matrix /
Laser / Inkjet Printer,
Pen Plotter, EASY'PC

Technical support
is free, for life!

Plus P&P +VAT

Over 13,000 Installations in 70 Countries Worldwide!

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

DIGITAL

SIMULATION £195

ANALOGUE

SIMULATION £195

SMITH CHART CAD
£195
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oAt lastl A tull featured Digital
Circuit Simulator for less than
£1000I

oPULSAR allows you to test your
designs without the need for
expensive test equipment.

e Catch glitches down to a pico
second per weekl

eincludes 4000 Series CMOS
and 74LS Libraries. 74HC/HCT
libraries only £48.00 each.

eRuns on PC/XT/AT/286/386/486
with EGA or VGA.

o NEW powerful ANALYSER lll has
full graphical output.

eHandles R’s,L’s,C’s, Bipolar
Transistors, FET's, OP-amp’s,
Tapped and Untapped
Transformers, and Microstrip

and Co-axial Transmission Lines.

ePlots Input / Output Impedance,
Gain, Phase & Group Delay.

eCovers 0.001 Hzto > 10GHz

eFor PC/XT/AT/286/386/486 with
EGA or VGA.

e Very fast computation.
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oZ-MATCH Il simplifies RF
matching and includes many
more features than the standard
Smith Chart. '

eHandles transmission line
transformers, stubs, discrete
components, S Parameters etc.

e Supplied with many worked
examples.

eSuperbly easy to learn and use.

eRuns on IBM PC/XT/AT/386/486,
CGA,EGA,VGA.

eldeal for Education and Industry.

For full information, Write, Phone or Fax:-

Number One Systems Ltd.

REF: EVD, HARDING WAY, ST.IVES, HUNTINGDON, CAMBS, ENGLAND, PE17 4WR.
Telephone: 0480 61778 (7 lines) Fax: 0480 494042 )
International: + 44 -480-61778, Fax:+44-480-494042 ACCESS, AMEX, MASTERCARD, VISA Welcome.

QTECHNICAL SUPPORT FREE FOR LIFE!
e PROGRAMS NOT COPY PROTECTED.
oSPECIAL PRICES FOR EDUCATION.
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SURVEILLANCE

PROFESSIONAL

QUALITY KITS

1 for Kits

Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 years
and you can be sure that all of our kits are very well tried, tested and proven and come complete with full instructions, circuit
diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all transmitters

are tuneable and can be received on an ordinary VHF FM radio.

UTX Ultra-miniature Room Transmitter

Smallest room transmitter kit in the word! incredible 10mm x 20mm including mic.

3-12V operation. 500m range.... ...£16.45

MTX Micro-miniature Room Transmitter
Best-selling micro-miniature Room Transmitter
Just 17mm x 17mm including mic. 3-12V operation. 1000m range.

STX High-performance Room Transmitter
Hi performance transmitter with a buffered output stage for greater stability and range.
Measures 22mm x 22mm including mic. 6-12V operation, 1500m range

VT500 High-power Room Transmitter

Powerful 250mW output providing excelient range and performance. Size 20mm x
40mm. 9-12V operation. 3000m range.. .£16.45
VXT Voice Activated Transmitter

Triggers only when sounds are detected. Very low standby current. Variable sensitivity
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range...£19.45
HVX400 Mains Powered Room Transmitter

Connects directly to 240V AC supply for long-term monitoring. Size 30mm x 35mm.
500m range .£19.45
SCRX Subcarrier Scnmblnd Room Transmitier

Scrambied output from this transmitter cannot be monitored without the SCOM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range

SCLX Subcarvier Telephone Transmitter

Connects to telephone fine anywhere, requires no batteries. Output scrambled so
requires SCDM connected to receiver. Size 32mm x 37mm. 1000m range

SCOM Subcarrier Decoder Unit for SCRX
Connects to receiver earphone socket and provides decoded audio output to
headphones. Slze 32mm x 70mm. 9-12V operation................ .£22.95

ATR2 Micro Size Telsphone Recording Interface

Connects between telephone fine (anywhere) and cassette recorder. Switches tape
automaticaily as phone is used. All conversations recorded. Size 16mm x 32mm.
Powered from line .£13.45

£13.45

kK Speclals * %k

Radio Controf Switch

Remote control anything around your home or garden, outside lights, alarms, paging
system etc. System consists of a smail VHF transmitter with digital encoder and receiver
unit with decoder and relay output, momentary or altemate, 8-way dil switches on both
boards set your own unique security code. TX size 45mm x 45mm. RX size 35mm x
‘90mm. Both 9V operation. Range up to 200m.

Complete System (2 kits)
Individual Transmitter DLTX
wapal Receiver DLRX

MBX-1 Wi-Fi Micro Broadcaster

Not technically a surveillance device but a great idea! Connects to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio.. Listen to your
favourite music anywhere around the house, garden, in the bath or in the garage and
'you don't have to put up with the DJ's choice and boring waffle. Size 27mm x 60mm.
9V gperation. 250m range £20.95

£50.95
£19.95
£37.95

DerT. EE

SUMA

UTLX Ultra-miniature Teiephone Transmitter

Smaliest telephone transmitter kit available. Incredible size of 10mm x 20mm!
Connects to line (anywhere) and switches on and off with phone use.

All conversation transmitted. Powered from line. 500m range. ..£15.95

TLX700 Micro-miniature Telephone Transmitter

Best-selling telephone transmitter. Being 20mm-x 20mm it is easier to assemble than
UTLX. Connects to line (anywhere) and switches on and off with phone use. All
conversations transmitted. Powered from line. 1000m range

STLX High-periormance Teiephone Transmitter

High performance transmitter with buffered output stage providing excellent stability
and performance. Connects to line (anywhere) and switches on and off with phone use.
All conversations transmitted. Powered from line. Size 22mm x 22mm.

1500m range .

TKX900 Signalling/Tracking Transmitter
Transmits a continous stream of audio pulses with variable tone and rate. tdeal for
signalling or tracking purposes. High power output giving range up to 3000m. Size
25mm x 63mm. 9V operation............

CD400 Pocket Bug Detsctor/Locator

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tome increase as you
approach signal. Gain control allows plnpountmg of source. Size 45mm x 54mm. 9V
operation £30.95
CD600 Professional Bug DetectorALocator

Mutticolour readout of signal strength with variable rate bleeper and variable sensitivity
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation

@TX180 Crystal Controlied Room Transmitter

Narrow band FM transmitter for the ultimate «n privacy. Operates on 180 MHz and
requires the use of a scanner receiver or our QRX180 kit (see catlogue). Size 20mm x
67mm. 9V operation. 1000m range ;

QLX180 Crystal Cointrolled Telephone Transmitter

As per QTX180 but connects to telephone line to monitor both sides of conversations.
20mm x 67mm. 9V operation. 1000m range. ...£40.95
QSX180 Line Powared Crystal Controlled Phone Transmitier

As per QLX180 but draws power requlrements from line. No batteries requlred Size
32mm x 37mm. Range 500m. .£35.95
QRX180 Crystal Controllec FM Receiver

For monitoring any of the ‘Q" range transmitters. High sensitivity unit. All RF section
supplied as a pre-built and aligned module ready to connect on board so no difficulty
setting up. Outpt to headphones. 60mm x 75mm. 9V operation............................£60.95

A bulld-up service is avallable on all our kits If required.

UK customers please send cheques, POs or registered cash. Please add
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque
clearance. Overseas customers send sterling bank draft and add £5.00 per
order for shipment. Credit card orders weicomed on 0827 714476.

OUR LATEST CATALOGUE CONTAINING MANY MORE NEW
SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST
CLASS STAMPS OR OVERSEAS SEND TWO IRCS.

£16.45

THE WoRKSHOPS, 95 MAIN RoAD,

BAXTERLEY. NEAR ATHERSTONE,

DESIGNS

WARWICKSHIRE CV9 2LE

0827 714476

VISITORS STRICTLY BY APPOINTMENT ONLY
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LAST CHANCGE T0 SEND FOR OUR

A

ND

32 PAGE SUMMER SME TIHESEPT 30t

STRAD
PC‘|64-0

COVIPUTER

OFFER

Brand new base unit, keyboard, mouse and manual. Completely
standard machine fitted with 2 x 5.25" disk drives, only being sold

so cheaply as we have
no monitor to go with
em|

Amazing
Price! -

£99. ospwedalfg o

3.5" DISK DRIVE
) ,

Model FD9. Brand new and
boxed, this cased 3.5" 720k
unit comes complete with
cables and instructions. Plugs
into printer port.

(64 GAMES CONSOLE
Valle SsS =

Pack = — o)
9 7

Z9109 New and boxed games
machine based on the popular
C64 computer - you get the
console, power supply, TV
lead, Cheetah joystick and 4
game cartridge - Flimbo's
quest, Fiendish Freddy, Klax
and International Saccer.

VHF/UHF TV B!:(Ll!lvzn/convzn'rm

= 28991 Amstrad
/ JMP3 computer

“modulator/converter.

ik

AMSTRAD CLOCK TIMER

28999 Model CT1 - in plastic case
that sits under monitor. MW/LW/FM
receiver with 3" speaker, + digital
clock with alarm and snooze

Great

ATARI 2600
GAMES CONSOLE

Complete and boxed with joystick,
power supply, TV lead and game
cartridge (centipede). Not new, b
fully checked and working

Special
Price

05t £7.95

Value

£29.95

*Games Console
#2 Control Paddles
*TV lead

*Burnin' Rubber Cartridge

*Power Supply
+Instruction Books

Inputs for 2 paddies analogue joysticks,
light gun/pen etc. Outputs UHF, RGB on
8 pin DIN skt, SCART skt, stereo sound
35mm skt Uses 168 pin dedicated chip,
Z30A CPU, AY-3-8912 sound chip, UMI1234
UHF modulator

T

UST SUBSCRIBERS -
(@F A8 =] | @ ] FOREGROUND MUSIC SPEAKERS

Caslo have just introduced a
range of personal stereos and
portable audio equipment at
very competitlve prices:

W880 Bass boost, auto stop, belt clip £8.99
ASS51R As above but with AMFM radio
£15.99
AS500R- As AS51R. but with auto reverse
£23.50
W120 As ASS00R but with graphic equalizer

CP80 Bass boost, AM/FM/LW radio, single
cassette, 6W PMPO £32.95

CP200 Bass boost, AM/FM/LW radio, twin
cassette, hi-speed dubbing, graphic equalizer,
BWPMPO £42.95

CD510 CD player. twin cassette, AM/FMAW
radio + lots of other features, 45W PMPO
£159.95

commodore

Scoop purchase of a major store's returns. Fully checked in good
working order in original boxes. Save up to 50%!!

Z9105 Basic C64 computer with power s
Z9106 NightMoves/Mindbenders Pack.

C64 Computer, C2N datacorder, 2 joysticks and 9 cassettes

inc Trivial Pursuit, Confuzion etc

reenweld Guardian’ IS OUR MONTHLY NEWSLETTER FR

upply and TV lead
This contains the

60
0 ALL BARGAIN
ONLY £6 A YEAR FOR THE NEXT 12 ISSUES OF ALL OUR LISTS!!

High quality for pubs, clubs etc.
Bass unit, mid and 2 tweeters.
Moulded cabinet with adjustable
bracket. Max power 80W. Size
275x170x125mm. 4R imp.

Less than half price!

11£39.95 per pr!

STEREO
AUTO-REVERSE
CASSETTE MECHS

25405 High qualty heavy duty all metal
construction  stereo cassette  player
mechanism, probably intended for continuous
background music. This is a lovely bit of kit -
starts playing as soon as a cassefie “is
inserted. Has fast forward, rewind and eject
keys. 's bi-directional, and the sensing
circutt automatically reverses the tape at the
end. Has a Canon motor and works off 12V

INSULATION TEST UNIT

Y136C 500V tester that can be used with
most digital meters. 2 ranges covering
100k-1999M. Supplied with leads, batts,
instructions and carry case. Original trade
price £34

£12.95

¢
CLEARANCE

110 & 35mm - all are returmns, some have small parts]
missing, but great vaiue for lenses, electronics etc|
{most have built in flash units)

5 for £10

AMERA

DC. Great value at £4.95.

NEW POWER SUPPLIES

254060 High efficiency step down powser
regulator module by SGS. This is a GSR400
type, as listed by Farnell at £41.11 each.
Output is 7V @ 4A trom a DC input of 10-
46V. Possible uses include battery charger, or
put two together and use 24V lorry battery to
power car equipment. Our speclsl price »
just £5.75 each.

25409 Eurocard size - 160x100mm by

All 1 off and pack prices include VAT, gty prices do not. P&P
£2.50 per order (£9 next day) Min Credit Card £12. Official orders
from Education welcome; min invoice charge £15. Payment is
accepted by cheque, PO, cash (inc foreign currency banknotes),
book tokens, Access,Visa, Connect. Our stores have enormous
stocks - we are open from 9-5.30 Mon-Sat. Come and see us!

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

27D PARK ROAD, SOUTHAMPTON, SO1 3TB

GREENWELD

ELECTRONIC
COMPONENTS

Everyday Electronics, October 1992

EN

Protek. 115/230V input. Outputs: +5V @ 3A;
+12V @ 2A; -12V @ 025A Price £8.95

UHF TUNER

22648 UHF TV tuner - at least, the front
end. Fagor SUF743 has a co-ax socket inlet
into the screened case 65x50x20mm. Inside
the PCB has some surface mount bits +
BF966S, BF970 and BF 199 transistors and a
few coils. Giveaway Price 2 for £1.00
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YOU CAN MAKE IT HAPPEN WITH HOME
AUTOMATION COMPONENTS FROM US
Remote control lighting / appliance modules,
timers, computer interfaces, telephone diallers,

motorised curtain tracks, powered radiator valves.
Details from -

SMART HOUSE SYSTEMS LTD
3 Buchanan Street, Largs, Ayrshire KA30 8PP
Tel: 0475 672589

SECURITY EQUIPMENT

Complete range of securlty parts to protect your
house and property. Passive infra-red sensors

ultra-sonic movement detectors, control panels,
cable, etc etc supplied with instructions.

QUALITY AUDIO MODULES

Power amplifiers from 10-125W, mixer units,
pre-amplifiers etc. Build your own disco units, guitar
amps, public address systems etc., etc.

wuwrer FREE LITERATURE  rooav
[m |JAUTONA LTD TEL 084 44 83236 3

§ 81 POPPY ROAD, PRINCES RISBOROUGH, BUCKS. HP17 8DB ]

Carbon Film resistors %W 5% E24 series 0.51 Rto 10MO .. =
100 off per value - 75p. even hundreds per value totalling 1000 . ...
Metal Film resistors %W 10R to 1 MO 5% E12 series - 2p. 1% E24 serles ..
Mixed metal/carbon film resistors %W E24 series 1RO to 10MO ... 5
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms .
Linear Carbon pre-sets 100mW and %W 100R to 4M7 E6 series ..
Miniature polyster capacitors 250V working for vertical mountin

015, .022, .033, .047, .068-4p. 0.1 - 5p. 0.12, 0.15, 0.22 - 6p. 0.47 - 8p.0.68 - 8p 1.0-12p
Mylar {polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p - 3p. .01 10.068 - 4p. 0.1 - 5p. 0.12, 0.15, 0.22 - 6p. 0.47/50V - 8p
Submin ceramic plate capacitors 100V wkg vertical mountings. E12 series

2% 1.8pf 1o 47pf - 3p. 2% 56pf to 330pf - 4p. 10% 390p-4700p .. 4p
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1 500P 10 47000P .. .2p
Polystyrene capacitors 63V working E12 series long axial wires

10pf to 820pf - 5p. 1000pfto 10, OOODI 68p. 12, OOOpf
741 Op Amp - 20p. 555 Timer ..

cmos 4001 - 20p. 4011 - 22p. 401 ........
ALUMINIUM ELECTROLYTICS (MfdsNoIts)

1/50, 2.2/50, 4.7/50, 10/25,10/50 ...........c.o.cccoviriiiinnnee.
22/16, 22/25, 22/50, 33/16, 47/16, 47/25 47/50 ...
100/16, 100/25 7p; 100/50 12p; 100/

220/16 8p; 220/25, 220/50 10p; 470/16 470/25 <
1000725 25p; 1000/35, 2200/25 35p; 4700/25 ...........
Submin, tantalum bead electrolyics (Mfds/Vohs)
0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16.4.7/18
2.2/35,4.7/26,4.7/35,6.8/16 15p; 10/16, 22/6 ...
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47735
VOLTAGE REGULATOR

1A + or — 5V, 8V, 12V, ‘ISV 18V & 24V - 55p. 100mA.5.8,12,15,V +
DIODES (piv/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 4%p. 400/3A 1N5404 14p. 115/15mA OA91 .. 8p
100/1A 1N4002 3%p. 1000/1A 1N4007 5p. 60/1.5A $1M1 Sp 100/1Abndge 25
400/1A 1N4004 4p. 1250/1A BY 127 10p. 30/15A OA4
Zener diodes E24 series 3V3 to 33V 400mW - 8p. 1 wan
Banefy snaps for PP3 - 6p for PP9 ...... .
L.E.D.’s 3mm. & 5mm. Red, Green, Yellow - 10p Grommets 3mm 2p. S5mm .
Red flashing L.E.D.'s require 9-12V supply only ...
Mains indicator neons with 220k resistor ..
20mm fuses 100mA to 5A 0. blow 6p. A/suvge 10p. Holders. chassls moummg .6p
High speed pc drill 0.8, 1.0, 1.3, 1.5, 2.0mm - 30p. Machines 12V dc..... e
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward |obs
AA/HP7 Nicad rechargeable celts 90p each. Universal charger unit ..
Glass reed switches with single pote make contacts - 8p. Magnets ...
0.1 Stripboard 2%" x 1" 9 rows 25 holes - 25p. 3% x 2%" 24 rows 37 holes
Jack plugs 2.5 & 3.5m - 14p; Sockets Panel Mtg. 2.5 & 3.5m <

Ear pieces 2.5 & 3.5mm, dynamic — 20p; 3.5mm crystal..
TRANSISTORS

BC107/8/9 - 12p. BC547/8/9 8p. BC557/8/9 - 8p. BC182, 182L, BC183, 183L,
BC184,184L,BC212,212L - 10

BC327,337,337L - 12p. BC727, 737 12p. BD135/6/7/8/9 - 25p. BCY70 - 18p.
BFY50/51/52 - 20p.

8FXB8 - 15p, 2N3055 - 50p, TIP31,32 - 30p, TIP41,42 - 40p BU208A - £1.20, BF195,197 - 12p
lonisers with seven year guarantee, list price £1 6.965.. .£12.50

All prices are inclusive of VAT. Postage 30p (free over £5) Llsls Free

THE CR SUPPLY CO

127 Chesterfield Rd., Sheffield S8 ORN
Tel: 0742 557771 Return posting
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FARNEU. $50520 Syntheszed Sig Gen 10520MH2........| £800

ARNELL TTS520 Transmitter Test Set consrstm of RFJAF
counter; RF Mod Meter; RF Power Meter; AF Yoltmeter,

WE HAVE THE WIDEST CHOICE OF USED
OSCILLOSCOPES IN THE COUNTRY

AF Distortion Meter: AF Syntheszzer. b0
76031 A268 1Al T 100U SOUD asaPar for ORLY oo —
Ll PALPS PYZSZ5 Wl Funcon OV 4555000
with GPB/IEEE-488 _Onty £300
mvmmmn Bench PSU 0-30V 2 amp twice
WINGIE N e oy Only £350

HAND HzELD MULTIMETERS 3.5 digt 0M1 05 - 14 ranges
mp... T
M2355 - 32 ranges AC/DC 10 amps Diode/Transistor

orage
7313wm‘w7A18&7853t>ualrracezswwavsweep
7A13m%}ema1cm parator Ampiter OG-

35 Tester, Freq Counteretc... _ Onty £52.50
QOther Plug-in options are available ie. 4 Traoe ete
RACAL/DANA Sy S‘g(‘m904800 104042 .. . £300
TEKTRONX 24458 Four Channel 150MHz Delay Sweep with RACALIOANA B Fose Meter 3104, """ t300
RACAL/DANA 9341, Automaucmeasuvementso!LCk 10 £3%
o Rl —
IWATSU 555741 Four Channel 100MHZ Delay Sw r er. ACcuracy
TR 052400 Four [&a?ml 1%4” ng:h sgﬁf 21% AVO AC/DC Breakawon Leakage & lonsation g
TEKTRONDX 2336 Dual Trace IHz Delay Sweep Ruggersed.
g‘}“" ‘é‘s 230;“ ?;‘1';6?,‘5 ;m?oonlfl TgE{a mo meu FREQUENCY m'sagu
LM race 200MHz Delay Seg...— A —
TEKTRONIX 475 g\utal}race ggng% guu {s& Type 2431A 10Hz- 2000 150
TEKTRONIX 465 Dual Trace 100MHz Delay Sweep
TEKTRONIX 2215A Dual Trace 60MHz Delay Sweep... ... £300 1 mwﬂsn COUNTER ﬂuERS”
TEKTRONX 2225 DulTrace SOMraAernate 18 agvcanon. £300 T 38 52N &
PHLIPS PM3217 Dual Trace SOMHz Delay Sweep. . ¥e24380CS2MAE. ... — =)
GOULD 0530004 Dual Trace 40MHz Delay Sweep . THORN PSU 0-40V: 0-50 amps Metered. . £300
GOULD 051110 Dual Trace SOMHZ. FARNELL PSU H60/25 0-60V; 025 amps Metered.. ]
GOULDOS3000uaiTrace20MH_ £200 | FARNELL PSU L30E 0-30v;0°5 ampsMetered ... £80
%&(S)UU Pmsg.rﬁ &xglg&glc%mm — ———— 5228 | RACAL 9915 Freq. Counter 10Hz-520MHz (Crystal Oven._.... £150
TROCS1720 rogrammade 002 ua e AVO MULTIMETERS
Htach: V209 Dual Trace 20MHz Portable (AC«{I Ooeranon) "[‘0&5198 %{0 91%"{!9'&“ avaabie) .  tMmm
SAMPLE - lm OTHERS AVAILABLE est et No.t; =_
M5 ASTA BV Wi Carrying Cace. )
B M6 with Carrying Cast ... £120

HAMEG 205.3 Duat Trace, ZOMW gl storage, with SUPPL
f‘probesamopyofmanualaug L L

MARCON! 2440 20CHz Microwave Cwnter ...... L1500 NEW EQUIPMENT
RMS Voltmete! o £800

#&Sﬁ'gg{&o 99Gen 10 s HAMEG OSCLLOSCORE HMODS Tl Trace 100M2
ARNELL Osola

ythesised. .. £1750
999%kHe .. L2783

tor DSG1 -00001Hz
HAMECOSCILLOSCOPE Duai Trace 60MHz De@y Sweep  £990
m’c&cm E & AmmM FM;SOWWS?OMW S‘gr%ezq#" 2] ‘fg HAMEG OSCILLO%&OZE HM203-7 Dual Trace 20MHz a5
MARCONI TF2016 AM/FM 10kHz-120MH2 with TFA73______ 809
MARCONI TF 2016 without Synchrontser TF2473... o mmmmwm SOualTraceZOMHz
MARCONI »ANDERSSIQ S00rS Varous mocel Coverng Digial Storage... —
-85 e FFOM £300 A ofbec 2 prooes

A0OMHZ -85GH......... i
KEITHLEY 224;rlggfammabb Current Source....
FERROGRAPH Recorder TestSet..

=l BLACK STAR EQUPMENT (PLP allunfs £51
o . APOLLD 10-100MHz Counter Timer RatiofPeriod; Time (riterval
SPECTRUM ANALYSERS -

T X 4944 10KH2-325GHz. oA APOLLO 100-100MHz (as above with more functions. _gg
ANRITS) MS638 10H-44CHC .. £4000 — 5
o oy P ——
o T WINESaB 552 500 20 e ﬁm oemcmwn&kcswgargepalmﬁow&l__w ’33
1o 10T winB2264 6 5208 A 30002 1250 Al ocher Black Star equipment avaladle
| TEXTRON 491 Option 01, 10Mzto 26— £1000] | 05w 0570 PROeESSwnchedn Y10 PP £3).- £

Used Equipment — With 30 days g ] ]
This s a VERY SMALL SAMPLE OF STOCK. SAE or telephone for lists, Plense check availability before
ordering. CARRIAGE all units £16. VAT to be added to total of gocds and carrlage.

STEWART OF READING "=
110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Tel: 0734 208041 Fax: 0734 351898 Callers weicome Sam to 5.30pm MON-FRI {UNTIL 8om THURS!

ICO ADC-

8-bit Analog to Digital Convertor
for IBM PCs & compatibles

* 10-25 kHz typical sampling speed

+ VAT
(including p+p)

N =

* Plugs directly into parallel printer port
* Requires no external power or expansion slots
* BNC input connector
* Supplied with software to use as a voltmeter &
oscilloscope, plus Turbo C and Pascal drivers

Pico Technology Lintited
Broadway House, 149-151 St. Neots Road,

Hardwick, Cambridge CB3 70QJ
Tel. 0954 211716 Fax. 0954 211880
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PROJECT BOX a first-class, Japanese two-part moulding size 95mm x
66mm x 23mm. Held together by 2 screws, this will hold a PP3 battery and a
PCB and is ideal for many projects. To name just a few, the washer bottle
monitor, the Quicktest and the model railway auto signal, described in last
month's issue of E.E. This is nicely finished and very substantial. You get 2
for £1, Order Ref. 876.

HOLD IT MAGNETIC BASE embedded in a circular metal shallow disc,
diameter approximtely 65mm (2% "), is the most powerful magnet. We have
yet to find anyone who can remove this with his fingers. Ideal for adding
extra shelves inside a metal case or to glass without drilling. Its uses, in

BARGAINS = 14 New Ones This Month

100W MAINS TRANSFORMERS normal primaries 20-0-20 at 2.5A. or, 30V
at 3.5A, £4, Order Ref. 4P24. 40V at 2.5A, £4, Order Ref. 4P59. 50 V at 2A,
£4, Order Ref. 4P60.

PHILIPS 9" HIGH RESOLUTION MONITOR black & white in metal frame
for easy mounting, brand new still in maker's packing, offered at less than
price of tube alone, only £15, Order Ref. 15P1.

16 CHARACTER 2-LINE DISPLAY screen size 85mm x 36mm, Alpha-
numeric LCD dot matrix module with integral micro processor made by
Epson, their Ref. 16027AR, £8; Order Ref. 8P48.

INSULATION TESTER WITH MULTIMETER internally generates voltages

tact, are innumerable. Price £2 each, Order Ref. 2P296.
AMSTRAD EXPANSION BUS BOARD - their part no. Z70901.
Just one IC is missing from its socket so it is quite likely

LIMITED SUPPLY ITEMS

are only described in our

which enable you to read insulation directly in megohms.
The multimeter has four ranges. AC/DC volts, 3 ranges DC
miliiamps, 3 ranges resistance and 5 amp range. These

that these boards have never been used. They contain a ter- | newsletter. Over 50 appear in our ] instruments are ex British Telecom but in very good condi-

rific quantity of very useful parts. There are 4 x 32 way edge
connector sockets with gold-plated contacts, 7 crystals, over
40 ICs many of which are plug-in types. There are 5 micro
processors Japanese-made, 8 socket connectors with gold-
plated pins and hundreds of other small parts. Yours for £10,

current issue. If you order
something this month you will
receive this and the next three
issues posted to you free of
charge.

tion, tested and guaranteed OK, probably cost at least £50
each, yours for only £7.50, with leads, carrying case £2
extra, Order Ref. 7.5P/4.

MAINS 230V FAN best make "PAPST'" 4%'" square, metal
blades, £8, Order Ref. 8P8.

Order Ref. 10P94.
ANOTHER AMSTRAD BOARD. Reference number 112C 2001-3501. This has
6 plug-in ICs, 2 of which are 3500 DI types but the really important one is the
Japanese-made D78310CW. In addition to the ICs there are 2 microproces-
sors, 1 SCR, 10 various transistors, over 10 diodes, 4 electrolytics, 1 Piezo
sounder, 2 power transistors and a miscellaneous collection of other bits
and pieces. Obviously cost a small fortune to make, our price to you is £5,
Order Ref. 5P192.

WANT A SPARE 3” DISC DRIVE FOR YOUR AMSTRAD? We have, unused
and believed O.K., Amstrad 3" disc drives that are all complete but need the
front bezel. It shouldn't be too difficult a job to take the bezel off your old one
and fit it to this and you shouid then have a new and perfect 3" disc drive
which, as you probably know, are virtually unobtalnable now. Price £15
each, Order Ref. 15P45. Or, if you haven't got a drive from which you can
remove the bezel, we can supply one, with good bezel but with some other
fault for only £5, Order Ref. 5P193. This may seem a lot to pay for the bezel
but, remember, you will have a compiete set of spare parts for your 3" drive
so it really is a bargain.

OPD DUAL MICRO DRIVE UNIT. This is a twin unit, each unit having its own
motor, record/playback head and PCB with all electronics. In addition to

2MW LASER Helium neon by Philips, full spec. £30, Order
Ref. 30P1. Power supply for this in kit form with case is £15, Order Ref.
15P16, or in larger case to house tube as well £18, Order Ref. 18P2. The
larger unit, made up, tested and ready to use, complete with laser tube
£69, Order Ref. 69P1.

1/3 HP 12V MOTOR —~ THE FAMOUS SINCLAIR C5 brand new, £15, Order
Ref. 15P8.

SOLAR CHARGER hoids 4 AA nicads and recharges these in 8 hours, in
very neat plastic case, £6, Order Ref. 6P3.

FERRITE AERIAL ROD 8" Long x %'' diameter, made by Mullard. Com-
plete with 2 coil formers. 2 for €1, Order Ref. 8328.

AIR SPACED TRIMMER CAPS 2-20 pf ideal for precision tuning UMF cir-
cuits, 4 for £1, Order Ref. 818B.

FIELD TELEPHONES just right for building sites, rallies, horse shows,
etc., just join two by twin wire and you have two way calling and talking
and you can join into regular phone lines if you want to. Ex British Tele-
com in very good condition, powered by batteries (not included) complete
with shoulder slung carrying case, £9.50, Order Ref. 9.5P/2.

MAINS ISOLATION TRANSFORMER stops you getting ''to earth” shocks.
230V In and 230V out. 150watt upright mounting, £7.50, Order Ref. 7.5P/5

being a direct replacement in the OPD, this can also be used
with the Spectrum or the QL. We have a copy of the proce-

THIS MONTH’S SNIP

and a 250W version is £10, Order Ref. 10P79.
\ MINI MONO AMP on PCB. Size 4'" x 2'" with front panel

dure necessary and will gladly supply a photostat of this it | is a first-class, battery operated, | holding volume control and with spare hole for switch or
you require it when you purchase the unit. The price is £5, | fan. Japanese-made (Nippon), this| tone control. Output is 4 watt into 4 ohm speaker using 12V

Order Ref. 5P194.
12V 2A MAINS TRANSFORMER upright mounting with
mounting clamp. Price £1.50, Order Ref. 1.5P8.

Is approximately 93mm square, its | or 1 watt into 8 ohm using 9V. Brand new and perfect, only
optimum voltage is 12 but it
operates very well with only 6V

£1 each, Order Ref. 495.
AMSTRAD POWER UNIT 13.5V at 1.9A encased and with

AM/FM RADIO CHASSIS with separate LCD module to dis-| when the currentis only 100mA. | leads and output plug, normal mains input £6, Order Ref.
play date and time. This Is complete with loudspeaker and is | Brushless, so there are no parts to | 6P23.

mains powered but is not cased and, as yet, we have no

wear out, nor will this interfere

ATARI 65XE at 65K this is quite powerful, 'so suitable for

information on how to wire it up. So, if you want a challenge, | with your computer. Price only £4, | home or business, unused and in perfect order but less

here it is! By way of recompense we will give the first cus-
tomer to send us the connection details a £25 credit voucher.
The price of the AM/FM radio chassis with LCD module is
£3.50, Order Ref. 3.5P5. All purchasers will receive connec-

Order Ref. 4P65. Malns power

supply unit to operate this at

variable speeds, £2, both with normal primaries and upright mounting, one is
Order Ref.2P3. _J

PSU, only £19.50, Order Ref. 19.5P/5B.
80W MAINS TRANSFORMERS two available, good quality,

20V 4A, Order Ref. 3P106 the other 40V 2A, Order Ref.

tion details directly we have them.
2,3 AND 4 WAY TERMINAL BLOCKS the usual grub screw types. Parcel con-
taining a mixture of the 3 types, giving you 100 ways for £1, Order Ref. 875.
12/24V DC SOLENOID. The construction of this is such that it will push or pull
as the plunger is a combined rod and piston. With 24V this is terrifically
powerful but is still quite good at 12V and, of course, it can be operated by
any intermediate voltage with increasing or decreasing power. It has all the
normal uses of a solenoid and an extra one, if wired in series with a make
and break, this could be a scribing tool for marking plastics and soft metals.
We welcome other ideas and will give a £25 credit voucher for any used.
Price £1, Order Ref. 877.

2M 3-CORE LEAD terminating with flat pin instrument socket, £1, Order Ref.
879. Ditto but with plug on the other end so that you could use this to extend
an instrument lead. £1.50, Order Ref. 1.5P10.

MULTI-CORE CABLES ali with BA 230V cores so suitable for disco and other
special lighting effects. With earthable woven screen and thick pvc outer. 3
core, 30p per metre, 16 core, 50p per metre, 18 core, 80p per metre, 25 core,
£1 metre and 36 core, £1.50 per metre.

VARIAC an infinitely variable unit gives any voltage from 0-230 a.c. at “4A.

3P 107, only £3 each.

PROJECT BOX size approx 8'' x 4" x 4%’ metal, sprayed grey, louvred
ends for ventilation otherwise undrilled. Made for GPO so best quality,
only £3 each, Order Ref. 3P74.

12V SOLENOID has good %" pull or could push if modified, size approxi-
mately 1%" long x 1" square, £1, Order Ref. 232.

WATER VALVE 230V operated with hose connections, ideai for auto plant
spray or would control air or gas into tanks etc., £1 each, Order Ref. 370.
BUILDING YOUR OWN PSU, battery charger, night light, or any other
gadget that you want to enclose in a plastic case and be able to plug into
a 13A socket? We have two cases, one 3% x 24 x 1%'' deep, £1 each, Order
Ref. 845. The other one is 2% x 2% x 1%'' deep, 2 for £1, Order Ref. 565.
EXPERIMENTING WITH VALVES don‘t spend a fortune on a mains trans-
former, we can supply one with standard mains input and secs. of 250-0-
250V at 75mA and 6.3V at 3A. £5, Order Ref. 5P167.

15W 8 OHM 8” SPEAKER & 3’ TWEETER made for a discontinued high
quality music centre, gives real hi-fi, and only £4 per pair, Order Ref. 4P57.
3V SOLAR PANEL price £3, Order Ref. 3P99B.

3 GANG .0005 MFD TUNING CONDENSER with slow motion drive. Beauti-

Obviously an invaluable piece of equipment which should be
in every workshop and probably would be except that the
usual price for this is £35 plus VAT. Now is your chance to buy
one, brand new, at £15 including VAT, Order Ref. 15P428.

ULTRA THIN DRILLS Actually 0.3mm. To buy these regular
costs a fortune. However, these are packed in half dozens

JUST ARRIVED
a 5" 20W 4ohm, mid-range
speaker, £3, Order Ref. 3P145 and | each, Order Ref. 2P261.
a matching 4ohm 20W tweeter,
£1.50, Order Ref. 1.5P9.

fully made by Jackson Brothers and current list price is
probably around £20. Yours for €5, Order Ref. 5P189.
STEREO HEADPHONES extra lightweight with plug, £2

BT TELEPHONE LEAD 3m long and with B.T. flat plug ideal to
make extension for phone, fax, etc. 2 for £1, Order Ref. 552.
WATER PUMP very powerful with twin outlets, an ideal

and the price to you is £1 per pack, Order Ref. 797B.
YOU CAN STAND ON IT! Made to house GPO telephone equipment, this box
is extremely tough and would be ideal for keeping your small tools. Internal
size approx. 10%" x 4%"' x 6" high. These are complete with snap closure
lip and shoulder-length carrying strap. Taken from used equipment but in
good condition, price £2, Order Ref. 2P283B.

BUILD YOUR OWN NIGHT LIGHT, battery charger or any other gadget that
you want to enclose in a plastic case and be able to plug into a 13A socket.
We have two cases, one 3% x 2%" x 1%'’ deep, £1 each, Order Ref. 845.
The other oneis 2% ' x 2% x 1%" deep, 2 for £1, Order Ref. 565.

SAFETY LEADS curly coil so they contract but don't hang down. Could
easlly save a child from being scalded. 2 core, 5A, extends to 3m, £1,
Order Ret. 846, 3 core, 13A, extends to 1m, £1 each, Order Ref. 847, 3 core,
13A, extends to 3m, £2 each, Order Ref. 2P290.

POWER SUPPLY WITH EXTRAS mains input is fused and filtered and the
12V dc output is voltage regulated. Intended for high class equipment, this
is mounted on a PCB and, also mounted on the board but easily removed,
are 2 12V relays and a Piezo sounder. £3, Order Ref. 3P80B.

5V 2.5A POWER SUPPLY UNIT £5, Order Ref. 5P186.

ULTRA SONIC TRANSDUCERS 2 metal cased units, one transmits, one
receives. Built to operate around 40kHz. Price £1.50 the pair, Order Ref.
1.5P/4.

shower controller, mains operated, £10, Order Ref. 10P74. Ditto but with a

single outlet. Same price & order ref. Please specify which one you require.

0-1MA FULL VISION PANEL METER 2%' square, scaled 0-100 but scale

easily removed for re-writing, £1 each, Order Ref. 756.

PCB DRILLS 12 assorted sizes between .75 and 1.5mm, £1 the lot, Order

Ref. 128.
Prices include V.A.T. Send cheque/postal order or ring and

quote credit card number. Add £3 post and packing.

Orders over £25 post free.

M & B ELECTRICAL SUPPLIES LTD

12 Boundary Road, Hove,
Sussex BN3 4EH

Telephone (0273) 430380
Fax or phone (0273) 410142

Everyday Electronics, October 1992

615




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

HART KITS give you the opportunity to build the
very best engineered hifi equipment there is,
designed by the leaders In their field, using the
best components that are available.

Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in knowledge,
giving you guided hands-on experience of modern
electronic techniques.

In short HART is your ‘friend in the trade’ giving
you, as a knowledgeable constructor, access to
better equipment at lower prices than the man in
the street.

You can buy the reprints and construction manual
for any kit to see how easy it Is to build your own
equipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.
Our list will give you fuller details of all our Audio
Kits, components and special offers.

AUDIO DESIGN 80 WATT POWER AMPLIFIER.

. sall

This fantastic John Linsley Hood designed
amplifier is the flagship of our range, and the ideal
powerhouse for your ultimate hifi system. This kit
is your way to get €K performance for a few tenths
of the cost!. Featured on the front cover of
‘Electronics Today International’ this complete
stereo power amplifier offers World Class perfor-
mance allied to the famous HART quality and ease
of construction. John Linsley Hood's comments on
seeing a complete unit were enthusiastic:- ""The
external view is that of a thoroughly professional
piece of audio gear, neat elegant and functional.
This impression is greatly reinforced by the
internal appearance, which is redolent of quality,
both in components and in layout.” Options
include a stereo LED power meter and a versatile
passive front end giving switched inputs using
ALPS precision, low-noise volume and balance
controls. A new relay switched front end option
also gives a tape input and output facility so that
for use with tuners, tape and CD players, or
indeed any other ‘fiat’ inputs the power amplifier
may be used on its own, without the need for any
external signal handling stages. 'Slave’ and
‘monobloc’ versions without the passive input
stage and power meter are also available. All
versions fit within our standard 420 x 260 x 75mm
case to match our 400 Series Tuner range. ALL six
power supply rails are fully stabilised, and the
complete power supply, using a toroidal trans-
former, is contained within a heavy gauge
aluminium chassis/heatsink fitted with IEC mains
input and output sockets. All the circuitry is on
professional grade printed circuit boards with
roller tinned finish and green solder resist on the
component ident side, the power amplifiers
feature an advanced double sided layout for
maximum performance. All wiring in this kit is pre-
terminated, ready for instant use!

RLH11 Reprints of latest articles.....................£1.80
K1100CM HART Construction Manual.............

LINSLEY HOOD 1400 SERIES

ULTRA HIGH-QUALITY PREAMP
Joinjng our magnificent 80 Watt power amplifier
now is the most advanced preamplifier ever of-
fered on the kit, or indeed made-up marketpiace.
Facilities include separate tape signal selection
to enable you to listen to one programme while
recording another, up to 7 inputs, cross record-
ing facilities, class A headphone amplifier, can-
cellable 3-level tone controls and many other use-
ful functions, ail selected by high quality relays.
For full details see our list.

LINSLEY HOOD 'SHUNT FEEDBACK' R..A.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evolving
towards built-in preamplifiers within or near the
turntable unit. This keeps noise pickup and treble
loss to a minimum. We now offer two units, both
having the sonically preferred shunt feedback
configuration to give am accurate and musical
sound, and both having the ability to use both
moving magnet and moving coil cartridges.

Kit K1500 uses modern integrated circuits to
achieve outstanding sound quality at minimal
cost. The very low power requirements enable
this unit to be operated from dry batteries and the
kit comes with very detailed instructions making it
ideal for the beginner. K1500 Complete kit with all
components, printed circuit board, full instructions
and fully finished case.. .£67.99
Instructions only

Kit K1450 is a fully discrete component implemen-
tation of the shunt feedback concept and used with
the right cartridge offers the discerning user the
ultimate in sound quality from vinyl disks. Can
be fitted inside our 1400 Preamp, used exter-
nally or as a standalone unit. It has a higher
power requirement and needs to be powered
from our 1400 Series preamplifier or its own
dedicated power supply. K1450 Complete kit of
board mounting parts for discrete component
RIAA preamplifier........c.ccoieiiiiinininiiaciians .
1500/2-8 Case to suit, including Hardware....£39.52
K1565 Power Supply in matching case. Features
shielded toroidal transformer and upgrade path to
full preamp power supply...........cccceeee .£79.42

ALPS PRECISION LOW-NOISE STEREOQ POTS.

To fulfii the need for higher quality controls we are
now importing an exciting new range of preci-
sion audio pots in values to cover most quality
amplifier applications. All in 2-gang stereo format,
with 20mm long 6mm dia. steel shafts. Now you
can throw out those noisy ill-matched carbon pots
and replace with the real hi-ti components only
used selectively in the very top flight of World
class amplifiers. The improvement in track ac-
curacy and matching really Is incredible giving
better tonal balance between channels and rock
solid image stability. Motorised versions have 5v
DC Drive motor.
2-Gang 100K Lin
2-Gang 10K & 50K Log .
2-Gang 10K Special Balance, zero
crosstalk and zero centre loss,
2-Gang 20K Log (Volume Control)
MOTORISED........cc.ccoceviiniiiniinnn.
2-Gang 10K Special Balance,
MOTORISED, zero crosstalk and
<10% centre loss with near
Log/Antllog Tracks).

Send or ‘phone for your copy of our List (50p) of these and

many other Kits & Components. Enquiries from Overseas

customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 for Airmalt.
Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Payment by cheque, cash or credit card. A telephoned order with your credit card number wilt

get your order on its way to you THAT DAY.

Please add part cost of carriage and insurance as follows:—INLAND Orders up to £20 - £1.50
Orders over £20 - £3.50 Express Courler, next working day. £10 (For safety alt computer parts
are only sent by courier) OVERSEAS - Please see the ordering Information with our lists.

STUART REEL-TO-REEL TAPE RECORDER
CIRCUITS

Complete stereo record, replay and bias circuit
system for reel-to-reel recorders. These circuits
will give studio quality with a good tape deck.
Separate sections for record and replay give
optimum performance and allows a third head
monitoring system to be used where the deck has
this fitted. Standard 250mV input and output
levels. Ideal for bringing that old valve tape
recorder back to life. Suitable stereo heads are in
our head list. This basic kit is suitable for ad-
vanced constructors only.K900W Stereo Kit with
Wound Coils and Twin Meter Drive

RJS1 Reprints of Original Descriptive
Articles..........ccociiiiriiiiiiinns PR Y e £3.60

LINSLEY-HOOD CASSETTE RECORDER
CIRCUITS
Complete record and replay circuits for very high
quality low noise stereo cassette recorder.

Circuits are suitable for use with any high quallty

cassette deck. Switched bias and equalisation to
cater for chrome and ferric tapes. Very versatile,
with separate record and play circuits and easy to
assemble on plug-in PCBs. Complete with
lull instructions.Complete Stereo Record/Play

VU Meters to suit....
RLH1 & 2 Reprints of original Articles

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack treble? A worn head could
be the problem. For top performance cassette
recorder heads should be replaced every 1,500
hours. Fitting one of our high quality replacement
heads could restore performance to better than
newl. Standard inductances and mountings make
fitting easy on nearly all machines (Sony are spe-
cial dimensions, we do not stock) and our TC1 Test
Cassette helps you set the azimuth spot on. As we
are the actual importers you get prime parts at
lower prices, compare our prices with other sup-
pliers and see! Ail our heads are suitable for use
with any Dolby system and are normally avallable
-ex stock. We also stock a wide range ot special
heads for home construction and industrial users.
HC80 NEW RANGE High Beta Permalloy Stereo
head. Modern space saver design for easy fitting
and lower cost. Suitable for chrome metal and fer-
ric tapes, truly a universal replacement head for
everything from hi-fi decks to car players and at
an incredible price too! ..£8.
HS16 Sendust Alloy Stereo Head...
HRP373 Downstream Monitor
Stereo Combination Head
HC15 Special Offer of Standard
Quality Stereo R/P Head with
slight face scratches..................... 3 for Only £4.80
HQ551A 4-Track RECORD & Play
Permalloy Head for auto-reverse car
players or quadraphonic recording..
HM120 Standard Mono R/P Head...
H524 Standard Erase Head
H561 Hi Field Erase Head for
METAL TaPEeS......c.oiiiiiiimaniiciiiiie it iiinieee e
SM150 2/2 (Double Mono) DC
EraseHead.............ccoooiiiiiiiiiiiiiinii
HQ751E 4/4 True 4-Track Erase Head...............

REEL TO REEL HEADS
999R 2/4 Record/Play 110mH. Suits Stuart
Tape CirCUits.....c....ocviiiiriiiiiiicciiei e eieee e
998E 2/4 Erase Head 1mH. Universal
Mount. Suits Stuart................cciiecii

TAPE RECORDER CARE PRODUCTS
DEM1 Mains Powered Tape Head
Demagnetizer, prevents noise on playback
due to residual head magnetisation................ £
DEM115 Electronic, Cassette Type,
demagnetizer...........cccooiiiiiiiiiiiini e

QUALITY
AUDIO KITS
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VERSATILE BBC INTERFACE

A comprehensive interface which allows the BBC
computer 1o to be connected safely to a wide range
of input and output devices. Two leads connect the
interface to the User Port and the Printer port. The
interface connects to the ‘real world’ via standard
screw terminal blocks. Up to 16 outputs (all via
plug-in single pole change over relays - 8 supplied)
and 8 fully protected inputs. L.e.d. status monitor-
ing is provided on all input and output lines. The
interface requires an independent 12Volt supply.

KIT844. ..o £51

STEPPING MOTOR
DRIVER & INTERFACE

A single board stand-alone stepping motor driver
with built in oscillator and speed control circuits. A
computer is not required with this board which will
drive most unipolar 4 phase motors. Variable Ac-
celeration, Speed, and Direction, may be controlled
in HALF STEP, FULL STEP, and ONE PHASE
modes. Up to 35V and 1.6A per phase. L.e.d. mimic
dispiay. Connector is provided for a computer port.
The Kit includes our MD35 motor

KIT 843 £29.95 - BUILT £44.95
DIGITAL LCD THERMOSTAT

Aversatile thermostat using a thermistor probeand
having an l.c.d. display. MIN/MAX memories, -
10 to 110degrees celsius, or can be set to read
in Fahrenheit.Individually settable upper and lower
switching temperatures allow close control, or al-
ternatively allow a wide ‘dead band’ to be set which
can result in substantial energy savings when used
with domestic hot water systems. Ideal for green-
house ventilation or heating control, aquaria, home
brewing, etc. Mains powered, 10A SPCO relay out-
put. Punched and printed case.

KIT 841
4 CHANNEL LIGHT CHASER

A 1000W per channel chaser with Zero Volt
Switching, Hard Drive, and full inductive load
capability. Built-in mic. and sophisticated °‘Beat
Seeker’ circuit - chase steps to music, or auto when
silent. Variable speed and mic. sensitivity control,
l.e.d. mimic on front panel. Switchable for 3 or 4
channels. P552 output socket. Suits Rope Lights,
Pin Spots, Disco, and Display lighting.

KIT833. ..o £
SUPERHET LW MW RADIO

At Last an easy to build SUPERHET AMradio
kit. Covers Long and Medium waves. Built In
loudspeaker with 1 Watt output. Excellent sen-
sitivityand selectivity provided by ceramic IF filter.
Simple alignment and tuning without special equi-
pment. Supplied with pre-drilled transparent front
panel and dial, for interesting see-through appear-
ance.

ACOUSTIC PROBE

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
parkersl.

KIMZA0 ... o insiine s £19.98

n “

» KIT HIGHLIGHT

¢ DIGITAL CAPACITANCE
METER KIT 493

This has been one of Magenta’s best ever
kits. It provides clear readings of
capacitance values from a few pF up to
thousands of uF. Itis ideal for beginners
as there is no confusion over the placing of
the decimal point, and it allows obscurely
marked components to be identified quickly and *
' easily. Quartz controlied accuracy of 1%, large
# clear 5 digit display and high speed operation
make it a very useful instrument for production
and testing departments. The kit is now supplied
with a punched and printed front panel as well as
the case, all components and top quality printed
% circuit board. When assembled it looks a really
professional job For a limited time this kit Is of-
fered at a new low price.

Wt B NN GNE BN K EN MR B S B R AN W RS QR WE e R W ‘

MOSFET VARIABLE BENCH POWER
SUPPLY 25V 2.6A

Our own high performance design. Variable output
Voltage from 0 to 25V and Current limit from 0 to 2.5A.
Capable of powering almost anything. Two panel
meters indicate Voltage and Current. Fully protected
against short-circuits. The variable Current limit con-
trol makes this supply ideal for constant current
charging of NICAD cells and batteries. A Power
MOSFET handles the output for exceptional rugged-
ness and rellability. Uses a toroidal mains transformer.

E “ﬁl

SPECIALKIT ¢
PRICE £34.95 @

(reduced from £49.95) ;

8 CHANNEL LIGHT SHOW PROGRAMMABLE
SEQUENCER

A superbly finished kit with pre-drliled case and screen printed front panel. this kit
uses a microcontroller IC to generate over 100 light sequences. programs in-
clude 3 and 4 channel versions so thet existing light units can be used as well as
8 channel arrangements. NEW output design provides foolproof operation with
pinspots and other difficult loads. Space in memory for 10 user programs up to 16
steps long. Keypad

BAT DETECTOR

An excellent circuit which reduces ultrasound frequencies between 20 and
100khz to the normal {(human) audible range. Operating rather like a radio
receiver the circuit allows the listner to tune-in to the ultrasonic frequencies of
interest. Listening to Bats is fascInating, and it is possible to identify various
different types using this project. Other uses have been found in industry for
vibration monitoring etc.

TR o s B e 7 R £21.44
QUICK CAPACITANCE TESTER

A low cost hand-held audio/visual unit which can identify short, open and
working capacitors quickly and with a minimum of fuss. Also gives indlcation of
leakage current . An ideal kit for beginners, built on a single printed circuit board
which has large copper areas used as test pads. Only a minimum of wiring Is
needed. 2 |.e.d.s and a piezo transducer provide the output indication.

0.34

KIT834............o..e. TN, o e T o G £1
IONISER

A highly efficient mains powsred Negative lon Generator that clears the alr by
neutralising excess positive ions. Many claimed health benefits due to the ioniser
removing dust and pollen from the air and clearing smoke particles. Costs virtually
nothing to run and is completely safe in operation. Uses five point emitters.

A7 e R A ot o docoouoooct £17.75

PEsT SCARER

Produces high power ultrasound pulses. L.e.d.
fiashes to indicate power output. Banery powered
9 - 12V, or mains adaptor £2.00 EXT! 81

KIT812

ACTIVE I.LR. BURGLAR ALARM

This alarm is useful where ordinary "passive’ {pir) detectors are not suitacle. It
works by detecting disturbances to its own Short wave infra-red beam. Output is
via mains rated relay contacts. Built in timer, and mains transformer. 0 74

K700 e o Bl s

12V EPROM ERASER

A safe lowcost eraser for up to 4 EPROMS at a time
in less than 20 minutes. Operates from a 12V supply
{400mA). Used extensively for mobile work - up-
dating equipment in the field etc. Also in educa-
tional situations where mains supplies are not al-
lowed. Safery interlock prevents contact with UV.

KIT 790 £28.51
EE TREASURE HUNTER

Our own widety acclaimed design. This sensitive
Puise Induction metal detector picks up coins and
fings etc up to 20 cm deep. Negligible "ground
effact ' means that the detector can even be used
with the head immersed in see water. Easy to use,
circuit requires only a minimum of setting up as a
Quartz crystal provides all of the critical timing. Kit
includes search-head, handle, case, PCB and all
components.

KIT816. .o £45.95
INSULATION TESTER

A reliable and neat electronic tester which checks
insulation resistance of wiring and 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. A very popular col-
lege project.

KIT444........ccovoviene. £22.37
3 BAND SHORT WAVE RADIO

Covers 1.6 to 30 Mhz in three bands using modern
miniature plug-in coils. Audio output is via a built-
in loudspeaker. Advanced stable design gives ex-
cellent stability, sensitivity and selectivity. Simple
1o build battery powered circuit. Receives a vast
number of stations at all times of the day.

0.30

KIT718...ciiiiiiiine
DIGITAL COMBINATION LOCK

Dlgital lock with 12 key keypad. Entering a four
digit code operates a 250V 16A relsy. A special
anti-tamper circuit permits the relay board to be
mounted remotely. Ideal car immobiliser operates
from 12V. Drilled case, brushed aluminium keypad.

KIT840........ccocoiivinnnnnn. £19.86

PORTABLE ULTRASONIC
PEsT SCARER

A powerful 23kHz ultrasound generator in 8 com-
pact hand-held case. MOSFET output drives a spe-
cial sealed transducer with intense pulses via a spe-
cial tuned transformer. Sweeping frequency output
is designed to give maximum output without any
special setting up.

KIT842.. ..o, £22.56
LIGHT RIDER DISCO LIGHTS

A six channel light driver that scans from left to right
and back continuously. Variable speed control. Up
to 500 watts per channel. Housed in a plastic box-
for complete safety. Built on a single printed circuit
board.

KIT560..........ccccoevnennne. £22.41

LIGHT RIDER
9-12V CHASER LIGHTS

A low voltage DC powered end-to-end type chaser
that can be set for any number of lights between 3
and 16. The kit is supplied with 16 l.e.d.s but by
adding power transistors it is possuible to drive
filament bulbs for a larger brighter display. Very
popular with car customisers and modellers. L.e.d.s
can be randomly positioned and paired to glve
twinkling effects.

KIT559.................. e £15.58

SEE OUR FULL RANGE OF KITS, BOOKS, TOOLS, AND COMPONENTS IN OUR CATALOGUE

HAMEG HM203-7

20 Mhz

EDUCATIONAL BOOKS & PACKS

DC MOTOR/GEARBOXES

DUAL TRACE OSCILLOSCOPE
& COMPONENT TESTER

Western Europe’s best selling oscilloscope -It is RELI-
ABLE, HIGH PERFORMANCE, & EASY TO USE.
Sharp Bright display on 8 x 10 cm screen with internal
graticule. A special extra feature is the built-in com-
ponent tester which allows capacitors, resistors, transis-
tors, diodes and many other components to be checked.
The quality of this instrument is outstanding, and is sup-
ported by a two year parts and labour warranty.

If you are buying an oscilloscope - this is the one. - It
costs a fraction more than some other 20 Mhz ‘scopes but
itis far far superior. Supplied with test probes, mains lead,

and manual.
Includes FREE

£338.00 £59.15 VAT [jcludes FRE

{Cheques must be cleared)

ADVENTURES WITH ELECTRONICS

The classic book by Tom Duncan used throughout
schools. Very well illustrated, ideal first book for age
100n. No soldering. Uses an S.DEC breadboard.

Book &Components £28.95, Book only £6.25

FUN WITH ELECTRONICS

An Usborne book, wonderfully illustrated in colour. Com-
ponent pack allows 6 projects to be built and kept. Soi-
dering is necessary. Age 12 on, or younger with adult
help. Book & Components £20.88, Book only £2.95

30 SOLDERLESS BREADBOARD PROJECTS
A more advanced book to follow the others. No soldering.
Circuits cover a wide range of interests.

Book & Components £20.69, Book only £2.95

Ideal for robots, buggles,
and many other mechanical
projects. Min. plastic gearbox
with 1.6-4.5 V DC motor. 6
ratios can be set up.

Smalltype MGS....£4.77
Large type MGL....£6.58

STEPPING MOTORS

MD35% -
48steps perrev...

standard
£12.99

MD200 - miniature 200
steps perrev........ £17.10

For computer control via
standard 4 pole unipolar
drivers.

MD38 - miniature 48
steps perrev......... £9.15
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741500
741501
74LS02

7415221
7418240
74L8241
74LS242
74L5243
7415244
74L8245
7418247

74LS Scries

All 207 Reels
14SWG  £0.83
16SWG  £0.67
18SWG  £0.67
20SWG  £0.72
22SWG  £0.76
24SWG  £0.80
26SWG  £0.89
28SWG  £0.91
30SWG  £0.93
32SWG  £0.93
34SWG £0.98
BSWG  £1.04
38swG  £1.10
40SWG  £1.22

2N1613  £o0. BC184L  £0.08 BD441 £0.41 CA311E £0.28
2N1711 £0.28 8C186 £0.33 BD442 £0.41 CA324 £0.23
2N1893  £029 BC204C £0.72 BDS538  £0.47  Cagss £0.22
2N2218A £0.28 BC2068 £0.72 BD535  £048 o .c  pog
2N2219A £0.26 BC207C £0.72 BD536  £0.85 -
2N2222A £0.16 BC208 £0.72 BD646  £0.52 CA747CE  £0.39
2N2646  £0. BC209A £0.72 BD648  £0.52 CA3046 £0.37
2N2904A £0.26 BC212 £0.08 BD650  £0.63 CA3080  £0.72
2N2905A £0.23 BC212L  £0.08 BD707  €0.42 (a3130 £0.98
2N2907  £0.20 BC212l8 £0.08 BDEO7  £0.80 iaane  eqgg
2N2926  £0.16 BC213 €008 BDX32 £1.78 .
2N3053  £0.27 BC213LC £0.08 BDX33C £0.46 CA3140  £0.58
2N3054  £0.80 BC214 £0.08 BDX34C £0.50 CA3240  £1.22
2N3055  £0.62 BC214L  £0.08 BDXS3C £0.47 |CL7621  £1.70
2N3440 £0.60 BC237B  £0.09 BDXS4C £0.50 |Cm7555  £0.43
2N3702 £0.09 BC238C £0.09 BF180 £0.31 | Cloeee  £0.96
2N3703  £0.10 BC233C  £0.10  BF182 £0.31 5
2N3704  £0.10  BC251 £0.13 BF185 £0.31 LM3IO1A  £0.25
2N3705  £0.90  BC252 £013  BF1 €019 LM348N  £0.31
2N3706 £0.10 BC2618 £0.24 BF195 £0.13  LF351IN £0.36
2N3771  £1.44 BC262B  £0.24 BF244 £0.35 |M3ssN  £0.27
2N3772 £1.51 BC2678  £0.30 BF257 £033 a0 £2.57
2N3773  £1.79  BC307 £010 BF259 £0.33 ;
2N3819  £0.40 BC308 £0.10  BF337 £0.36 LM3SON  £1.12
2N3820 £0.68  BC327 £0.10 BF355 £0.38  LM381 £2.70
N3904 £0.10 BC328 £0.10 BF423 £0.13  Lm3se £0.48
2N3%05  £0.10  BC337 £0.10  BF451 €019 Mgy £1.60
2N3906  £0.10 BC338 £€0.10  BF459 £0.29 | yeooN  fo.79
2N4036  £0.31  BC414C  £013  BF469 £0.36 .
2N5296  £0.57 BC441 £0.40  BFX29 £0.29 LM39IN  f0.28
2N5321  £0.57  BC461 £0.40  BFX84 £0.31  LM394 £3.98
2N6107 £0.60 BC463 £0.28 BFX85 £0.31 LM748CN £0.31
AC126 £0.30 BC478 £0.32  BFY! €029 | \Mi4s8 £0.26
AC127 £0.30 BCa79  £0.32 BFY51 £0.26 | ool fo.12
AC128 £0.28 BC4S0  £0.24 BFYS2 £0.28 -
AC187 €0.37 8C516 €022 BSW66  £1.35 LM3%1a  £2.70
AC188 £0.37 BC517 £0.20 BU126  £1.32 LM3%15  £2.70
ACY17 £3.84 BC527 £0.20 BU205 £1.41 MC3340 £1.80
AD149  £1.67 BCS528  £0.20 BU20BA £1.34 mcasss  £0.36
AD161 £0.92 BCB37 20 BU32BA €140 ood o 2
AD162  £0.92 BC546C £0.08 BUS00  £180
BC107 £0.14 BC547C £0.09 BU508A £1.37 NESS6N £0.36
BC1078 £0.15 BCS4BC £0.08 BU526  £1.74 NES6IN  £0.36
BC108 £0.12 BC549C £0.10 BUB0S  £1.08  NE5532 £0.80
BCI10BA £0.14 BC550C £0.08 BUXB4  £0.77  \pss3q £0.66
BCI0BC £0.14 BC556A €008 IAFS40 €176 . 050 ooy
BC108 £0.14 BC557C £0.08 IRF740  £1.63 -
BC109C £0.15 BC558C £0.08 MJ11015 £211 TBA810S  £0.68
BC114 £0.41 BC559C £0.08 MJ11016 £2.11 TBAS20M £0.39
BC115 £0.41 BC560B £0.09 MJ2501 £1.60 TDA2030 €1.35
BC116 £0.41  BC637 £0.21  MJ3001 €162 109 £0.36
91 BCng £0.41  BC638 £0. MJE340 £0.36 L o €042
. BC132 £0.36 BC639  £0:21 MJIE3S0  £0.42 8
E 8C134 £0.38  BC640 £0.21 MPSAI3  £0.12 TLO64 £0.48
. BC135 £0.38 BCY70  £0.21 MPSA42 £€0.17 TLO71CP  £0.32
3 BC140 £0.26 CY7T £0.20 MRF475 £6.21 T1072CP £0.34
. BC141 £0.27 BCY72 £020 TIP121 £0.35 T 074CN  £0.48
. BC142 £0.31 BDI3  £0.20 TIP122  £0.37 L oo £0.33
. 8C143  £0.34 BD136  £0.20 TIP125  £0.37 TU \h
.30  BC149 £012 B8D137 £0.22 TIP127 £0.37 TLOB2CP  £0.34
. BC154 £0.36 BD13B  £0.22 TIP132  £0.48 TLOBACN  £0.468
. BC157 £012 BD139  £0.23 TIP137  £0.48 AT £0.64
1 BC169 £012 BD140  £0.24 TIP142  £1.068 |y N2004 £0.48
. BC160 £0.28 BDISOC £0.82 TIP147  £1.12 o7 il
. BC170 £0.16 BD165  £0.42 TIP2955 £0.63 d
. 8C170B  £016 BDI66  £0.35 TIP29C  £0.31  ZN425E £4.68
4093  £0.16 BCI171 £0.11 8D187  £0.39 TIP3055 £0.63 2ZN426E £2.61
408a £0.31 BC1718  £0.16 BD201 £0.40 TIPIOC  £0.31  ZNa27E £8.82
4095 £0.66 BC172 £013 BD202  £0.40 TIPAIC  £0.32 zNa2ge £6.12
4037 €120 BC1728 £013 BD203  £0.40 TIP32C  £0.32 . .o e
4098  £0.31 C177 €017 BD204  £0.40 TIPA3C  €0.72 -
4099 £0.38 BC178 £0.17 BD222 £0.40 TIPAIA £0.36 IN44BE £7.92
4502 f£038 BC179 £0.17 BD225  £0.42 TIP42C  £0.38
4503 fo.;1  BC182 £0.08 BD232  £0.38 TIPa7 £0.48
4508 £0.90 BC182L  £0.08 BD237  £0.32 TIPas [T DIl SOCKETS
4510 £0.26 BC182LB £0.08 BD238 0.32 TIPSO £0.53 5
4511 £0.29 183 £0.08 BD240B  £0.37 VNIOKM £0.44 B8Pin £0.07
4512  £0.31 BCIB3L  £0.08 BD243B £0.50 VNGGAF £1.50 14Pin £0.11
BC183LB £0.08 BD244A  £0.63 300 £0.18 16 Pin £0.15
4514  £0.73
4515  fo.78  BC184 £0.08 BD246  £1.08 ZTX500  £0.16 4gp, £0.15
e e TRIACS THYRISTORS 2ol £01e
4520 £026 Z201050A  £0.42 PO102AA  £0.30 2 o
4521  £0.62 TIC206D  £0.66 TIC106D  £0.40 28 Pin b
4526  £0.40 TIC226D  £0.73 TIC116D  £0.86 40 Pin £0.26
4527  £0.39  BYAQB-600B £0.84 TIC126D  £0.77
4828 £040  yico36p £0.96
4529 £0.44 v
4532 €031 DIAC £0.20 HARDWARE VELLE VIAN KITS
4534 £2.24 VOLTAG 2 Box 75 x 56 x 25mm £0.76 Stockists of the full
4536 £1.00 e T3 Box 75 x 51 x 25mm £0.72 range of Velleman kits
4538 £0.37 LIZSUEMELE] 7480ox111x57x22mm  £0.92  NEW 1992-93
4541 £0.31 45,05 £0.24 MB1Box79x61x40mm  £1.38  catalogue now
4543 £0.46 79,12 £0.24 MB2Box100x 76 x41mm £1.48  available, send SAE for
Asss | EOSA! | gl £0.24 MB3Box118x98x46mm €172  Yourcopy. (A5).
dsoel EEI8 Gatios £0.28  MB5 Box 150 x 100 x 60mm £2 36
:ggg g -;: 79L12 £0.28
5712 028 Josi® fo28 ELECTROLY IIC RADIAL CAPACITORS
4584  £0.24 7812 £0.28
4585 £0.32 7816 £0.28 F 16V 25V 63V 100V 450V
4724 £0.70 7905 £0. 0.47 - £0.06 .07 -
40106 £0.31 7912 f0.38 10 - - £0.05 £0.06 £0.16
40109 £0.60 7915 0.38 22 > €0.06 £0.06 £0.18
40163 £0.46 LM317T £0.44 47 - £0.056 £0.08  £0.30
40174 £0.34 LM723 £0.28 10 £0.06 £0.06 £0.08 £0.08 £0.48
40175 £0.36 Lgﬂogg/ 512 ._2’4 3; 5882 Eg-g gs’g - -
19 . L K .70 . . . - =
R FCy ) 100 £0.06 £0.09 £0.11 - -
220 £0.08 £0.12 £0.31 - -
:ggo :cg;g 50.19 £0.57 - -
5mm Red LED £0.09 g 0.29 1 i 7
8mm Green LEO co10 2290 fodr SiEns? - = -
Smm Yeliow LED £0.10 ;
5mrm Orange LED £0.10 ELECTROLYTIC AXIAL CAPACITORS
3mm Red LED £0.08
3Imm Green LEO £0.92 uF 16V 25V 63V 100V 450V
3mm Yellow LEO £0.13 "3-87 o gg-}g o
3mm Orange LED £0.13 i - d d g
22 £0.1 £0.10  £0.22
SmmiflashingiRed £050, - 9% €009 €010 €010 £0.34
Smm Flashing Green £0.54 4o _ £0.12 £0.1 £0.12 £0.48
Smm Bi Colour £0.36 22 - £0.09 £0.13 £017 £1.06
5mm Tri Colour £0.48 47 €010 £0.11  £0.16 £0.20 £1.33
Smm Plastic Bezel £0.04 ;gg g:g 58-:: Eg-ﬂ - £2.48
er.n Plastic Bezel £0.05 470 £0.21 £0.20 £0.66 = N
0.3" 7 Segment Display Red 1000 £0.33 £0.40 £1.06 i N
common anode £1.14 5509 £0.52 £0.64 i J -
common cathode £1.14 4700 £0.90 - o - -

ESRELECTRONIC COMPONENTS

Station Road. Cullercoats,

Tyne & Wear NE30 4PQ

Tel. 091 251 4363
31

Fax. 091 252 2296

Antex Soldering irons
M 12 Wae E775  Jenc o (3]
C 15Watt £7.75 :
BNC Solder Skt £1.08
G 18Wett £7.30
BNC Chassis Skt £0.78
CS 17Wett £7.88
XS 25Watt £7.96 PL258 6.2mm £0.68
ST4 STAND £2.86 PL259 11mm £0.68
35Watt Gas lron £1117 RND UHF socket £0.63
Desolder Pump €3.00 SQR UHF sockst £0.40
Antistatic Pump £4.30 F Plug RG58 £0.27
22SWG 0.5Kg Solder £7.40 F Plug RG6 £0.27
18SWG 0.5Kg Solder £6.60 N Plug RG8 £1.64
1mm 3 yds Solder £0.68 N Socket RG8 £1.30
Desolder Braid £0.87 BNC Crimp Pliers £15.50
PCB EQUI ENT
UV EXPOSURE U £67.38
PLASTIC DEVELOPING TRAY £1.35
PHOTO RESIST AEROSOL SPRAY (100mi) £3.90
FERRIC CHLORIDE CRYSTALS (0.5Kg) £2.45
TIN PLATING POWDER (50g) £€8.33
ETCH RESIST PEN £0.72
PCB POLISHING BLOCK £1.84
STRIPBOARD 0-1 PITCH BREADBOARD
84mm x 25mm £€0.27 81mm x 60mm £2.88
64mm x 95mm £0.90  175mm x 42mm £3.50
64mm x 127mm £1.20  176mmx67mm £5.20
64mm x 431mm £3.22  203mm x 75mm includes
95mm x ;ghnm g 15(0) mounting plate & posts £6.88
95mm x 95mm s
SR BE oo,
00mm x 160mm d i
119mm x 454mm £6.20 Yommix22enn £):2y
PHOTO RESIST BOARD PHOTO RESIST BOARD
(G. Fibre) (Paper)
3°'x4” £0.86 3 x4 £0.67
4"x6" £1.82 4" x6" £1.24
4°'x8" £2.09 47 x8" £1.68

6" x8" f£2.41 87 x10" £4.63

CAPACITORS
Ceramic Disc 100V 10pF to 100nF £0.0.

Ceramic Plate 100 & 63V
1.0pF 10 12nF 3amp 250v 6.4mm ¢ mounting

1pF-1nF £0.06, 1n2-2n7 £0.08, SPSTToggle £6.58
3n3-4n7 £0.12, SPDT Togoie £0.60
10n & 12n £0.06 SEOMEOTTeg £0.64
y DPDT Toggte £0.68
Polystyrene 160V 5% 47pF 1o 10nF DPI Toagl £0.76
47p-2n2 £0.08.27-10n £0.12 BliGONaggle C
-2n2 £0.08.2n7-10n £0. DPDT CO Toggle
(ms‘lgd)o o £1.20
DPDT CO Toggle
9 pin g\:zg’ s:%d‘;; (biased t way) £1.20
156 EOE ol coRt DPOT mini Slide £016
15PinH.D. £0.81 £0.90 Rotary Wafer 1P-12W, 2P-6W,
23 Pin £0.40  £0.48 3P-4W, 4P-3W £0.78
25 Pin £0.48 £0.50 Key Switch SPST £2.70
9 Way plastic cover £0.30 Push to make £0.28
15 Way plastic cover £0.33 Push to break £0.24
23 Way plastic cover £0.36 Latching Push Sqr £0.58
25 Way plastic cover £0.38 PCB Tect 6 x Bmm £0.28

8RID
0.25W 5% CF E12 Series
0.5W 5% CF E12 Series

RECTIFIERS

W005 1.5A 50V £0.19  0.25W 1% MF E24 Series £1.72/1

W02 1,54 200V £0.20 POTS Logor Lin 470R —1MO 26mm dia 0.25in

BR323A 200V £0.36 poaft £0.40
- PRESETS Enclosed Horz

BR62 6A 200V £0.64 or Vert 100R - 1MO 0.15W £0.16

1004 10A 400V £1.39 PRESETS Skeleton Horz

or Vert 100R - 1MO 0.1W £0.11

EST & MEASUREMENT

HM1035 ANALOGUE METER Zener Diodes 2V7-33V

19 ranges (inc 10Adc), fuse & diode protection. BZY88400Mw  £0.08
battery test, shock resistant titted case. mirored scale. BZX851.3wW £0.14
supplied with battery, leads & instructions 1N4001t £0.08
Dim. 154 x 77 x 43mm 11487  4na002 £0.07
HC2020S ANALOGUE METER 1N2003 £0.07
20 Ranges (inc 10Adc), fuse & diode protection, 1N 3
transistor & diode tester, polarity reverse switch, high Na004 £0.07
impact shock resistant case. Supplied with battary, 1N400B £0.07
leads. stand & instructions. 1N4006 £0.08
i, g -
) 1N5400 09
TTL & CMOS, displayed in hght & sound, pulse 1N5401 g 09
enlargement. pulse detection down to 25nsec, max 2 3
freq, 20MHz. Supplied with full instructions ~ £7.72  1N540 L0103
MX180 DIGITAL METER INGS08 i
19 ranges, 3.5 digit 12mm LCD, signal injector, diode 1N5406 £0.11
lesl',‘iuse prm.clnovg auto pol!amv zet0, supplied 1N5407 £0.14
with battery, leads & instruction manual. 1N5408 ‘£0.1
Oim. 126 x 70 x 24mm £14.73  yNgi1a £0. 0:
M23158 DIGITAL METER 1N916 £0.08
17 Ranges (inc 10Adc), 3.5 digit 12mm LCD, diode N 3
test, buzzer. auto polarity & zero, over-fange & low bat 4148 £0.06
Indication. supplied with battery, leads & instruction: BY133 £0.13
Dim. 130 x 72 x 33mm £2340 0A47 £0.28
TL34 DIGITAL METER 0AS0 £0.07
33 Ranges (inc 20A ac/dc) PTC & luse protection. 5 OAS1 £0.10
capacitance mn'ges, transistor test. 3.6 diglt large 0A202 £0.14
24mm display. Heavy duty case with tiltstand. BA1 .
Supplied with battery, leads & instructions A167 fo.10
Dim. 191 x 88 x 36mm £27.59 BA158 £0.10
HC213 ANALOGUE METER BA159 £0.10
12 ranges, diode protectlon, mirrored scale, 2mm 1Na1ag £0.00
leads Pocket sized, supplied with battery & 0A200 £0.10

instructions
Ditn. 90 x 60 x 30mm £5.96

ORDERING INFORMATION

All prices exclude VAT.
Please add £1.25 carriage to all orders and VAT (17.6%).
No minimum order charge.
Free Computer listing with all orders over £6.00.
Please send payment with your order.
PO/Cheques made payable to SR
ESR Electronic Components - VISA
Access & Visa cards accepted = B
Qffical orders from schools & colleges welcome.

CALLIN - OPEN: MON-FR18.30-5.00 SAT 10.00-5.00
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EVERYDAY

EI.EG'I'IIIINIGS

[ INCORPORATING ELECTRONICS MONTHLY

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,

VOL. 21 No. 10 OCTOBER'92

GREAT HOLLAND, ESSEX CO13 0JS.
Phone/Fax: (0255) 850596

JOINING IN OUR 21st

From next month you will notice an addition to the title of your magazine. This is
because we are being joined by the readers of Practical Electronics. We have purchased
that title from its present publishers and it will be merged with Everyday Electronics.

.Some of the titles of our present regular pages will be changed to make PE readers
feel at home and Everyday with Practical Electronics will continue to develop in the
way EE has over the past 21 years.

Significantly the November issue is also our 21st anniversary issue — it will be 21
years to the month since EE was launched out of Practical Electronics and now the
titles ‘will recombine to form the best possible electronics magazine. Let me assure
you that you will not be losing any of your favourite articles or range of projects, in
fact we intend to add to the variety as we have always tried to do.

SIGNIFICANT

As indicated above the November issue cover will use a new logo and i is based around a
symbolic piece of artwork that fits in well with our 21st anniversary and with the merged
titles. Both of these designs are shown in- our advertisement for next month’s issue on
page611.

TEACH-IN

It has been our practice, ever since EE started, to publish a Teach-In series every two
years and Teach-In 93 starts next month. This time it has been very carefully planned
to cover the GCSE and “A” level electronics syllabus and our contributors have
enlisted the assistance of an experienced GCSE moderator to overlook the work. We
will also, with.the help of the various examination boards, be publishing past ques-
tions and model answers.

To go with the new series a Mini Lab has been designed and this incredibly ver-
satile test and development board will also be featured next month. We anticipate
that it will become a standard for those learning about, and working with, elec-
tronics. If your interest in electronics does not encompass the General Certificate
examinations you will still find the whole series very valuable as a complete tutorial
in our subject.

DEMAND

Due to the likely high demand for the November issue — it also has a free 196 page
catalogue banded to it — it is essential that you make sure your copy is reserved for you
You really won't want to miss it!

If youdo not already have a standmg order or a subscription you can make sure of
seeing a copy by filling in the “shop save” card inserted in this issue and handing it
to your newsagent, he will then keep a copy for you. If you don’t like what you see
when he hands you the magazine you are under no obligation to buy it — your
newsagent simply returns it and is not charged anything as all copies are on sale-or-
return.

What have you got to lose? There is even a free prize draw so you might wind up
with a very useful prize — read the shop save card to see what it is.

SUBSCRIPTIONS sent to Post Sales Department, Everyday Elec-

Annual subscriptions for delivery direct to any
address in the UK: £20. Overseas: £26 (£43.50
airmail). Cheques or bank drafts (in £ sterling
only) payable to Everyday Electronics and sent to
EE Subscriptions Dept., 6 Church Street, Wim-
borne, Dorset BH21 1JH. Tel: 0202 8817489.
Subscriptions start with the next available
issue. We accept Access (MasterCard) or Visa
payments, minimum credit card order £5.

BACK ISSUES

Certain back issues of EVERYDAY ELEC-
TRONICS are available price £2.00 (£2.50
overseas surface mail) inclusive of postage and
packing per copy - £ sterling only please, Visa
and Access (MasterCard) accepted, minimum
credit card order £5. Enquiries with remittance,
made payable to Everyday Electronics, shouid be

. Everyday Electronics, October 1992

tronics, 6 Church Street, Wimborne, Dorset BH21

1JH Tel: 0202 881749. 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 Jan, Feb, Mar, Apr, June, Oct, & Dec.
88, Mar & May 89 & Mar 90

BINDERS

Binders to hold one volume (12 issues) are
available from the above address for £5.95
(£6.95 to European countries and £8.00 to
other countries, surface mail) inclusive of post
and packing. Normally sent within seven days
but please allow 28 days for delivery.
Payment in £ sterling only please. Visa and
Access (MasterCard) accepted, minimum
credit card order £5. Tel: 0202 881749

Editor: MIKE KENWARD

Secretary: PAMELA BROWN

Deputy Editor: DAVID BARRINGTON
Business Manager: DAVID J. LEAVER
Editorial: WIMBORNE (0202) 881749

Advertisement Manag
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 self-addressed 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 however
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT 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.

ADVERTISEMENTS

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 first address
them to the advertiser.

TRANSMITTERS/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

EXTENDED RANGE e

CAPACITANCE

METER

STEVE KNIGHT

Designed to cover a spread from 2pF
to TuF and O-5ufF to 5000uF, in two
switched ranges. A third switched
position indicates “leakage current” -
useful for checking electrolytics.

N THE design of analogue type
Icapacitance meters, where the instru-

ment works on the popular principle
that the output pulse duration of a
monostable or one-shot multivibrator
depends upon the time constant used in the
feedback path, the main problem involves
the measurement of capacities above a few
microfarads and the elimination of stray
capacitance on ranges below some 100pF.
With large values of C, the time constant
element in the design requires very smail
values of R and this leads to unreliable
operation of the monostable or calls for
changes in the operating frequency.

As for the strays, these are usually in-
determinate and can often be as high as
25pF or so. Any attempt to get accurate
readings below a few hundred picofarads
is, therefore, a hit-and-miss procedure.

This present design gives a range of
capacitance values from about 2pF up to
5000pF in two distinct sections: From 2pF

to 1pF on a low range and from 0-SuF to
5000pF on a high range. Further more, the
stray capacitances are *“tuned out™ within
the system so that there is no theoretical
lower limit to the measurement range.

An additional feature, particularly, use-
ful when checking electrolytics, is a qualita-
tive measure of leakage current with an
applied potential of about 9V. The full
circuit diagram for the Extended Range
Capacitance Meter is shown in Fig. 1 so
from that let us see how the instrument
does its stuff.

CIRCUIT
DESCRIPTION

We assume for the general circuit ex-
planation that the ganged Mode-Selector
switches Sla through to Slg are set on
Position 1, the lower capacitance range.

Transistor TR1 is a programmable
unijunction type 2N6027 connected up in a
self-oscillating mode with a stand-off ratio

determined by resistors R2 and R4.
Capacitor Cl charges through the anode
(a) resistor R1 and when the anode voltage
reaches a point about 0-7V above the
potential on the gate (g) the transistor
switches on, discharging the capacitor
through the cathode (k) resistance R3. The
cycle then repeats.

Although the charging characteristic of
capacitor Cl is the usual exponential saw-
tooth, our wanted output across resistor
R3 is a short positive-going pulse at a
repetition frequency of about 350Hz. The
precise value is not important.

These pulses are inverted by transistor
TR2 and applied to the trigger and reset
inputs (pin 2 and pin 4) of the NES55 timer
IC1. In the monostable mode, ICI output
at pin 3 is low until the trigger pulse is
applied to pin 2. At that time, the output is
driven high for a period determined by the
value of the capacitor under test (Cx) and
the selection of resistors R12 to R16 in-
clusive, made by Range switch S2.

The capacitor under test Cx charges
through the selected resistor until it reaches
half the supply voltage, that is, about 4-5V.
This point comes about by resistor R9
being effectively in parallel with the in-
ternal divider chain of the 555 and prevents
the capacitor voltage from reaching its
usual design level of two-thirds the supply
potential.

Fig. 1. Complete circuit diagram for the Extended Range Capacitance Meter. Note that TR1 is a programmable unifunction
transistor which is made up from apnp transistor combined with annpn transistor in a single package
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As soon as the “high”™ point is reached,
the timer resets and Cx is discharged
through pin 7. The duration of the high
state on pin 3 is consequently proportional
to the value of C, as Fig. 2 illustrates.

ZEROING

All this is quite conventional and in a
simple form of this instrument, this
waveform, operating at the frequency of
the clock, TRI, can be used directly to
deflect the pointer of a milliammeter
(which will take up a position represent-
ing the average value of the waveform)
and so indicate on a suitably calibrated
linear scale the value of the test capacitor.
However, with this elementary arrange-
ment there is a problem with zero setting
the meter, particularly on the low
capacitance ranges, and the effect of

put which appears with no test capacitor
connected can be effectually backed off by
putting a reverse d.c. bias on the meter; this
then operates as a Set Zero control. How-
ever, this leads to an additional panel con-
trol which needs adjustment each time the
instrument is used.

In this present design, the strays acting
across the test terminals (SK1/SK2) are
eliminated by making use of the Miller
effect in a f.e.t. amplifier and introducing a
phase shift around the loop made up of
transistors TR3 and TR4 so that an ef-
fectual capacitive reactance is introduced
which cancels out the effect of the strays at
source. The theory of such circuits, for
anyone who is interested, can be found
in a number of textbooks under reactance
simulation systems. Setting the method up
will be explained later.

ANODE
TR

CATHOOE |

TRY

COLLECTOR
TR2

PIN 3 j_- =
565!
- -

.

T MEAN LEVEL
PROPORTIONAL TO
_ CAPACITANCE

Fig. 2. Waveforms seen at the unifunction TR1, inverting transistor TR2 and the

output (pin 3) of the 555 timer IC1.

strays is not positively eliminated by a
“backing-off” meter current system.

The rectangular output waveform from
pin 3 of ICl is therefore fed to the
non-inverting (+) input pin of IC2, a
CA3140 MOSFET input op.amp con-
nected (in this mode) as a unity gain
voltage-follower. The input waveform is
reduced to about 0-7V amplitude by diode
D1 and d.c. restored to the earth line by
diode D2. This introduction of an op.amp
enables high capacitance to be measured
by using it as an integrator over the
appropriate ranges.

The indicating meter MEI is connected
to the output (pin 6) of IC2 by way of
preset potentiometer VR2 and gives a
reading which is the average value of the
waveform and hehce proportional to the
test capacitance.

ELIMINATING
STRAYS

So far, so good. But this circuit does not
perform too well on the lowest capacitance
range (0 — 100pF) because of the presence
of strays which, in both the wiring and the
effect of the 555, amounted in the original
design to something like 35pF.

As mentioned above, the non-zero out-
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EXTENDING
THE RANGE

To measure capacitances above a few
microfarads with this type of circuit nor-
mally calls for a much lower clock fre-
quency and an extension of the monostable
timing period. By converting the 3140
op.amp (IC2) into an integrator, however,
by introducing a capacitor (C7) into the
feedback loop and by using a single-shot
trigger pulse at the input of the 555 timer
(IC1), a simplified arrangement emerges
which enables capacitances up to 5000uF
to be measured with good accuracy.

What the integrator effectively does is
to “hold” the meter indication of the
mean pulse amplitude while the reading of
capacitance is taken. Going back to Fig. 1,
when switch S1 is operated to Position 2
(the High Capacitance mode) the normal
clock output from the collector of TR2 is
disconnected and the input to ICI is simply
derived from the junction point between
resistor R8 and capacitor C2.

This may not appear as an input source
at first glance but with no supply voltage
applied, C2 is uncharged and hence the
potential at the input of ICI is zero. When
the supply is switched on, the 555 sees this
zero potential as a momentary low, hence
the monostable is triggered.

As in the case of the Low Capacitance
mode, a high of about 0-7V amplitude is
applied to the non-inverting (+) pin of
IC2 for the period over which the “test
capacitor” is charging to half the supply
potential. The effect of the integration
which now takes place is that the i.c. output
fed to the meter ramps up until at the end
of the input pulse the meter reading is
proportional to the duration of the pulse
and hence proportional, as before, to the
value of the test capacitor.

LEAKAGE

Only one other thing need concern us
at this point before we move on to
the constructional details of this instru-
ment, and that is capacitor leakage. This
is of more importance when checking
electrolytics or perhaps some of the older
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COMPONENTS

All 0-25W 5% carbon film, except where

stated

Capacitors .
C1 4700p polycarbonate 5%

C2,C7 10ptantalum, 16V (2 off)

C3,C6 0u01 polycarbonate (2 off)

Cc4 220p polystyrene

C5 4u7 tantalum, 16V

Switches

S1 7-pole, break-before-make,
wafer switch; made up
from two 4-pole 3-way
wafers

S2 2-pole 6-way rotary switch,
Lorlin

S3 Min. d.p.d.t. toggle switch

Approx cost

Resistors

R12 12M See
R 7k

R4 22k

R6 10k (2 off) IAQLK
R5, R7, 9
R11,R17 2k2 (4 off)

R8,R18  3k9 (2off)

10k

R10 18

R12 1k

R13 10k

R14 100k 1%

R15 iM

R16 10M

R19 4k7

R20 See text

£25

guidance only pl ¢

Potentiometers
VR1 2k2 min. preset, vertical

VR2,VR4 1k %sin. multiturn cermet
preset (2 off)
VR3 10k %sin. multiturn

cermet preset

Semiconductors
D1-D4  1N4148 signal diode (4 off)
TR1 2N6027 Programmable
Unijunction Transistor (PUT)

TR2 BC337 npn med. power
low freq. transistor

TR3 2N3819 n-channel field
effect transistor (f.e.t.)

TR4 ZTX500 pnp small sig. low

freq. transistor

IC1 NES55 timer i.c.

1C2 CA3140E MOSFET I/P,
Bipolar O/P op.amp

Miscellaneous

ME1 1mA moving coil meter
(60mm x 46mm, cutout
38mm)

Metal case, size approx. 205mm x

152mm x 92mm; 8-pin d.i.). socket (2 off);
screw terminal post — one red, one blue; 4mm
socket, yellow; plastic 28mm diameter, collet
fixing, knob (with red cap) - 2 off; PP3
battery and connector; stranded connecting
wire; fixing nuts and bolts; stand-off spacer;
solder tag; solder, etc.

Printed circuit board available from E£E
PCB Service, code EES804.

paper types which may have been stored
for some years.

For this test, switch Sl is now moved to
Position 3; in this mode all the active com-
ponents except IC2 are rendered inopera-
tive by switch section S1d. IC2 reverts to its
voltage-follower configuration by way of
SIf, while the capacitor leakage current (if
there is one) is forced to flow to the nega-
tive rail by way of limiting resistors R11,
R17 and diode D1.

The voltage developed across diode D1 is
applied to IC2 input, pin 3, and a deflection
indicative of the level of leakage appears on
the meter MEL. Because of the diode
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characteristic, the indication is approxi-
mately square law and a separate calibra-
tion graph can be drawn up to rationalize
the current readings in microamps leakage.
It is often only sufficient to know whether a
leakage is excessive or otherwise.

CONSTRUCTION

The prototype model was built (after half
a dozen bread-board assemblies!) on to a
small single-sided printed circuit board.
(This board is available from the EE PCB
Service, code EE804). All components ex-
cept the meter, R20, D3 and D4 and the
two-wafer ganged switch (Sla-Slg) are

mounted on the board and the whole
assembly fits into a suitable case.

Probably the best approach is to wire up
the ganged switch S1 assembly first, the
various outgoing and interconnecting wires
being shown in Fig. 3. Twelve leads from
the actual switch tags go to the printed
board and these are numbered as are
the corresponding points on the board to
which they are later attached.

Terminal pins are best used at the board
points as it is then easier to remove a wire if
a mistake is made. The specified switch is
a two-wafer job, each wafer being 4-pole,
3-way, though only seven of the available
eight poles are used.

It is not particularly important which
banks are used for the required seven
switches; what is important is that the
wiring is carefully checked and that dif-
ferent coloured leads are used to avoid any
later confusion. Use thin flexible, multi-
coloured, stranded wire rather than solid;
7/0.2mm is adequate.

Note that resistor R20 is mounted di-
rectly on the switch itself, not on the board.
The end of this resistor which is shown
going to +V conveniently connects to the
On-OfffOne Shot switch S3 which is next to
S1 on the suggested front panel layout.

CIRCUIT BOARD

The details of the printed board com-
ponent layout and full size underside cop-
per foil master pattern is shown in Fig. 4.
There should be no problems in wiring
the board up, but the usual care must
be exercised with the transistors, diodes
and tantalum capacitors with regard to
polarity. The markings on tantalums are
often notoriously difficult to interpret.

Although the prototype had solder pins
mounted on the component side of the
board to make the necessary connections
to the Mode switch S1, this did tend to
pack the wires between board and rear of
the front panel when assembled. So it is
possibly better to have the pins available
on the copper side of the board as this
makes for much easier soldering.

It seems best if all components are
mounted on the rear of the front panel of
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Fig. 3. Wiring to the ganged mode switch wafers. It is best to wire up the switch first, using multicoloured stranded leads
for interconnecting to the circuit board. The numbers on the lead-off wires should be taken to identical ones on the p.c.b.

The wiring to the On/Off switch S1 is shown above right.

i g |
b TR2 .
D D l “v ]
Rb -, ‘h R1 R12

. Sl 3V "
1T R

Fig. 4. Printed circuit board component layout and full size copper foil master pattern. The small
numbers on the track-side are included for those who wish to wire switch S7 directly to the
copper pads/pins side. The “leads” around the component side are to assist topside wiring, if

preferred.
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Fig. 5. Suggested front panel (half full size) layout and lettering. The drilling sizes

will depend on the components used.

the box which will house the instrument.
No specific case was chosen, but the one
used has a 205mm x 152mm (8in. x 6in.)
panel and a box depth of 92mm (3%in.).

The assembly can be comfortably housed
on a panel size down to about 165mm x
127mm (6 '4in. x Sin.) and a suggested front
panel layout is shown in Fig. 5 and the
photo. This gives quite an attractive appear-
ance when carefully labelled with rub-down
lettering, but if you fancy any other arrange-
ment by all means do your own thing.

There is nothing critical about the layout,
but try to keep all the interconnecting wires
as short as practicable (not tight!) especially
the two to the Test terminals, whatever lay-
out you plump for. Don’t twist these last
two wires together or the total strays might
exceed the capabilities of the correcting cir-
cuitry.

The circuit board is fixed to the front
panel by the bush and nut mounting of
Range switch S2. To prevent the possibility
of the board rotating if the fixing of the
switch works loose, an additional support
should be provided by means of a 16mm
(%sin.) spacer securing the board to the panel
at some other convenient point.

CALIBRATION

Provided that the assembly is correct and
there are no faulty components, this instru-
ment is very easy to set up. We start with
the Low Capacitance range in conjunction
with the setting of the stray compensating
preset control VR1 and the selection of
resistor R20 if needed.

You will need as a minimum requirement
a 100pF capacitor, one per cent or better,
though it is useful if you can get hold of
one per cent types of values InF, 10nF and
O-1pF. The first two of these are readily
available from a number of advertisers.

LOW CAP

First of all, set all the preset
potentiometers to about their mid-travel
positions. Set the Mode switch to Low
Capacitance and the Range switch to 100pF.
Connect the accurate 100pF *“test” capacitor
across the test terminals SK1/SK2, then
switch on,

Adjust preset VR2 to give a full scale
reading (fs.d.) on the meter. Remove the
capacitor and adjust preset VR2 very care-
fully to obtain a minimum reading on the
meter.

Now replace the test capacitor, readjust
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VR2 for full scale deflection; remove the
capacitor and readjust VR2 for a minimum.
This procedure may be repeated if necessary
until no further changes can be produced.

It may happen that despite the elimina-
tion of the stray capacitance a very small
residual reading may be evident with no test
capacitor connected. This comes about from
the still finite pulse width from the 555 timer.

If this is no worse than, say, a part of a
scale division, ignore it; otherwise add resis-
tor R20 at this stage to bring the reading to
zero. A 100k resistor in the prototype did
this, but some slight variation is possible; if
you choose a value too /ow the meter will
show a small negative reading.

This completes the calibration of the Low
Cap range; if you have other accurate
capacitors within the range InF to 1pF use
them to verify that the other ranges are o.k.
In all cases, it is preferable to switch off when
a capacitor is changed as your body capacity
can send the meter over to full scale,
particularly on the two lowest ranges.

HIGH CAP

The problem of calibrating the High Cap
range is getting hold of accurate high value
capacitors. Electrolytics are out of the
question, of course, but fortunately for this
project with its lowest “high” range of
0-5uF, any capacitor from 0-1pF to 0-SuF
(or suitable parallel combinations to make
up a value within this range) will do for the
calibration.

With the instrument switched off, con-
nect the known capacitor to the Test ter-
minals, set the Mode switch to High Cap
and the Range switch to the 0-SpF posi-
tion. Now switch on; the meter reading will
rise rapidly as the integrator IC2 output
ramps upwards, and after a second or two
will come to rest at some definite point.

Now adjust preset VR3 to set the meter
reading to coincide with the value of the
known capacitor. This then completes the
“‘high” calibration.

Notice the procedure for measurement
on the High range: the instrument MUST
be switched off when the capacitor is
connected and the range selected, and
then switched on. This switching operates
the “single-shot™ triggering of the 555
timer ICl and initiates the integration
process.

If there is any drift of the reading on
this range, suspect a possible leakage in
C7, the integrating capacitor.

LEAKAGE
TESTING

The following check gives an indication
of the leakage current with about 7-5V ap-
plied across the test capacitor. To set the
system up, switch both Mode and Range
switches to Leakage, put a shorting link
across the test terminals SK1, SK2, switch
on and adjust preset VR4 to give a full
scale reading.

As already mentioned, the meter reading
(apart from the 1mA f.s.d. obtained in this
setting-up procedure) is not directly indica-
tive of the acrual leakage current because
of the effect of the non-linearity of diode
D1. Fig. 6 shows the graph connecting
the meter reading with the true leakage
current. For example, if with a particular
electrolytic as the test capacitor the meter
read 0-8mA (remember, it is a ImA meter)
the true leakage current would be about
150pA.

Below a reading of 0-4mA the leakage
is less than a few microamps. Mica, silver-
mica, polythene, polycarbonate and simi-
lar types of capacitor will normally give a
zero reading, but some older paper types
may show small leakages if they have been
stored for some time.

Electrolytic capacitors on the other
hand will display small leakages in nearly
every instance, but these should not
normally exceed a few micro-amps; the
leakage goes up with the capacity in
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Fig. 6. Typrcal calibration curve deter-
mining the “true leakage current”.

general terms. If an electrolytic has beer
on the shelf for some time it will show a
high leakage for a short while, but
reforming will take place in the leakage
mode and the meter reading should fall
back accordingly.

Always make sure that capacitors, par-
ticularly large electrolytics, are completely
discharged before attaching them to the
Test terminals.

You can plot your own graph by ob-
serving the meter readings obtained from
a range of known resistors connected
across the Test terminals, deducing the
true current from Ohm’s law.
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P=LCIA

ELECTRONICSLTD

DELCIA ELECTRONICS LTD,
DELTA ENTERPRISES INC,
14 ST. MERYL PARK,

GLEN ROAD,

BELFAST BT11 SFY,

N. IRELAND.

TEL: (0232) 611995

DELCIA ELECTRONICS, EUROPES, BIGGEST, BEST, CHEAPEST SWITCHBOARD MANUFACTURER

VHF/FM TRANSMITTERS, (f
FM MICROPHONE — 1(( )
Up to 2% miles radius (2 watts \

output, runs for weeks on one 9 volt
battery) £24.99.

TRANSMITTER, 250mW,
MINI BUG, fully

tunable on FM. 9V DC.
£€14.99.

BROADCAST TRANSMITTERS,

TELEPHONE EQUIPMENT.
(PLESSEY). Has an input/output, of
12 phone lines, 10 extension lines,
conference facility, hold, recall,

and has an on hook dialling

speaker system. Ideal for any office/
and easily affordable y

atonly £59.99. /

/

DIAL PHONES,
OLD STYLE £2

To Radio Authority
restricted licence standards,
from, £€35, to £63.

SWITCH BOARDS,

MINI RECORDING STUDIO

EQUIPMENT, (DELCIA PRO 2000 NIVAG).
This device can record from a microphone,

MAIN COMPUTER FOR A NETWORK OF

COMPUTER TILLS AS USED IN NEXT

SUPER STORES COMES WITH MONITOR.

It has a 132 key qwerty keyboard, key lock, daisy wheel
printer, and a second screen at the back to show the shop
name, SLIGHT CIRCUIT PROBLEM WITH THE MONITOR
(EASILY REPAIRABLE),

NORMALLY WORTH WELL

OVER A

guitar, and other instruments (syncro) on to an
audio cassette. Comes with V.U. meters and LED
warning lights and amplifier, assorted faders
and pots. ONLY £65.

MINI DISCO MIXING UNIT,
(DELCIA PRO 1000 ANOR),

This device can mix a microphone
on top of music outputs, from
record decks and tape players
(not supplied). It is also

capable of mixing and

fading music from deck to

deck, £65.

MUSIC TO MICROPHONE BROADCAST
MIXING DECK AND AMPLIFIER,

{DELCIA PRO 200 APOLLO),

This deck is all that is needed for mixing music
to a transmitter, £65.

THOUSAND
POUNDS, OUR
PRICE £75.
EVEN

THE PARTS
ARE

WORTH

MUCH

MORE.

COMPUTER HARD AND FLOPPY DISK DRIVES
WORTH AT LEAST £13 OUR PRICE £3.99 EACH.

BASF C60 AUDIO TAPES, ONLY 59p EACH.

PHONE EQUIPMENT,
ZEON DATA BANK PHONE DIALLER,

Stores up to 120 names, phone numbers, addresses, and
appointments, it also has a calculator and can automatically
dial phone numbers you have stored, (a real executive toy)
ONLY £23.99.

ORDERING INFORMATION

ALL PRICES INCLUDE V.A.T. & P&P. NO MINIMUM ORDER CHARGE.
PRICES ARE SUBJECT TO CHANGE WITHOUT WARNING, PRICES WERE RIGHT AT TIME OF GOING TO PRESS.
MAKE CHEQUES AND POSTAL ORDERS PAYABLE TO DELCIA ELECTRONICS

THE DELCIA CATALOGUE FOR 1992-3 IS AVAILABLE FREE OF CHARGE AT THE ABOVEﬁJDRESS.
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Regular Clinic

CIRCUIT
SURGERY

MIKE TOOLEY BAE

Welcome once again to Circuit Surgery, our regular clinic for readers’ problems. This
month we have some useful points relating to the selection of fuses for use with low
voltage high current d.c. power supplies. We also revisit the timer software described in
August’s installment of Circuit Surgery and help to sort out some of the confusion which
surrounds the pin connectmg conventions used with some of the more popular silicon
transistors. There is also a circuit which can be used to increase the video signal gain
provided by a monitor or colour TV receiver.

Fuses — Their Uses and Abuses

Malcolm Taylor writes from Kent to ask
me whether I could give some advice on
suitable types and ratings for fuses used in
a low-voltage power supply. Malcolm’s let-
ter includes a number of interesting obser-
vations together with some useful sugges-
tions and so I make no apologies for quot-
ing it in its entirety:

“I am building a high-current d.c. power
supply which produces an output of 13-5V
at 10A. The supply uses a 2N3055 silicon
power transistor as I have a plentiful sup-
ply of these and they seem to be extremely
rugged.

I am feeding the base terminals of the
Series pass transistors from the output of a
‘jacked-up’’ 7812 regulator. Initial experi-
ments with a transformer rated at 12V and
104 proved to be unsuccessful. Instead I
had to use a component rated at 15V 124
together with a hefty bridge rectifier and
two parallel connected 6800uF electrolytic
capacitors.

Other measures taken to prevent the out-
put voltage dropping when on-load include
the use of some very hefty wiring. This runs
from the transformer to the bridge rectifier
and the two reservoir capacitors and also
from the output terminals to the series pass
transistors and a single earth{common point.
Wire stripped from off-cuts of domestic
mains wiring was found to be ideal for this
purpose!

I calculated the required current rating
(and allowing for a reasonable margin)
before fitting a pair of 14 mains fuses in

series with the mains supply to each pole of

the onfoff switch. However, one or other of
the fuses seemed 1o blow as soon as the unit
was switched on. A pair of 5A fuses tend to
remain intact but have also blown on one or
two occasions when the unit is first switched
on. Can you tell me what causes this problem
and what the fuse rating should be?

The circuit of Mr Taylor’s simple yet
effective power supply is shown in Fig.
1. The output voltage of the regulator
(normally 12V) is increased by raising
the voltage at the common terminal with
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respect to ground. This is quite a useful
technique particularly when the desired
output voltage does not coincide with
the voltage provided by a fixed voltage
regulator.

Mr Taylor’s problem arises from the very
high “in-rush” current which occurs at the
instant of switching on as C1 and C2 take
charge for the first time. Furthermore, if
the mains switch closes at, or near, the
positive or negative peak of the mains
voltage, a very appreciable current will be
drawn from the mains, albeit momentarily.
Once the capacitors have become charged,
the mains current will settle to a relatively
small value (about 1A when the supply is
fully loaded).

The two mains fuses should be 20mm
*“high breaking capacity” (HBC) anti-surge
components rated at 2A and fitted in
suitable panel-mounted fuscholders. The
anti-surge characteristic of the mains fuses
will ensure that they do not rupture when
the unit is first switched on and the reser-
voir capacitors charge for the first time.

It is important to note that the anti-surge
fuses may not protect the power supply

under all eventualities as they still exhibit a
finite rupturing time. A sudden short-cir-
cuit across the output will produce a very
large current within the series pass transis-
tors TR1/TR2. Under these circumstances,
the fuses will rupture in a few milliseconds
but this may just not be fast enough to
protect the power transistors!

Pin connections

Mr Walton writes from Northampton
with a timely warning to readers:

I recently purchased some plastic transis-
tors for use in a constructional project. After
a lot of detective work I discovered to my
amazement that these transistors seem to
have totally different connections from those
specified in the article. Why should this be?”’

Well Mr Walton, it is an unfortunate fact
of life that transistor pin connections are
not standardised for a given encapsulation
and “plastic” transistors are a particularly
good example of this!

At a guess, I suspect that the transistors
which you mention have been supplied in
TO92 packages (see Table). Unfortunately
there are at least four different pinout

]
(]
]
|
|
FS2
i S -

w
o

mo:l' Tooon nga;

*
*
€ e
TR TR2
ONJOFF 2N 3055
» 2N 3055 b M
Ste
£S1 % R1 R2
t 0—0><0-—4,| T 100 100
i
1
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Fig. 1. Mr Taylor's high current power supply.
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connecting conventions in common use for this type of encapsulation:

Package Pins

‘3

Examples

1 2 3 NPN

PNP

.
Underside view

J TO9%2a b (S €
BC184L

TO%2b b 3 ¢
BF694

TO%2c e b c
BC549

TO%2d ¢ b €

BCI182L, BCI83L,
BF594, BF595,
BC547, BC548

2N3903, 2N3904,
2N4400, 2N4401

2N3702, 2N3703,
BC213L, BC214L

BC327,
BC558

2N4402, 2N4403

BC557,

Many component suppliers include tran-
sistor pin connecting information within
their catalogues and others can supply this
information if requested. Finally, a copy of
the latest Towers International Transistor
Selector can be a very worthwhile invest-
ment. This book contains tabulated data
on over 29,000 transistors and it includes
encapsulation and connecting information.

Video signal booster

Video enthusiast, David Thomas writes
from Swansea with an interesting request:

“I have made a number of modifications to
a ldin. portable colour TV receiver, includ-
ing external composite and RGB video in-
puts. This seems to work well on a variety
of signal sources but one snag is that there
appears to be insufficient gain in the video
‘amplifier stages as I need to keep the con-
trast control fully advanced. Can you sug-
gest how I can add some extra gain to the
circuit? ( PS: I have tried a single-stage com-
mon-emitter amplifier but this simply inverts
the signall)”

From the information which you supply
David, I have ascertained that the d.c. level
at the base of the video output stage is at
about 7-2V. This is important since it will
be necessary to preserve this d.c. level in
our added circuitry (the stage must be d.c.
coupled as it has to cope with a video sig-
nal). The circuit of the variable gain video
booster is shown in Fig. 2.

In order to produce an overall phase shift
of 360 degrees, I have used a direct coupled
two-stage amplifier in which both transis-
tors operate in common emitter mode. The
first transistor is an npn device whilst the
second is pnp.

The first stage operates with a collec-
‘tor current of nominally 2mA whilst the
second operates at 4mA. The values of
collector and emitter resistors can be calcu-
lated quite easily and the nearest preferred
values used in the circuit. The BC184 and

BC212 transistors are readily available, the
former having a minimum hgg of 240 (at
Ic=2mA) whilst the latter provides a mini-
mum hgg of 50 (at Ic=4mA). As is con-
ventional, the higher gain device is used in
the first stage.

It is important to note that I have incor-
porated a large amount of negative feed-
back in both stages in order to increase the
bandwidth and reduce the stage gain to
a manageable amount. The gain of the
first stage is adjustable from about 1 to 50
whilst the second has a gain of about 5-5.

Timer software revisited

In August’s Surgery we described a com-
puter program for designing 555 timer
circuits. Several of you have asked for a
GWBASIC version so here it is:

100°*

110 °555 timer circuit designer
120°

130 :lnitialisc

150 KEY OFF

160 ON ERROR GOTO 1060

170 SCREEN 0

180 COLOR 1,2,3

190 UL$ + STRINGS$(31, CHR$(205))
200°

210 WHILE 1

220"

230 *Display main menu

250:

260 CLS

270 PRINT UL$

280 PRINT *555 TIMER 1.C. CIRCUIT
DESIGNER™

290 PRINT ULS; ™™

300 PRINT * Select timer configuration...”

310 PRINT * {M] = monostable”

320 PRINT *[A] = astable”

330 PRINT “{[Q] = quit™

340 R§=""

350 WHILE INSTR(** MAQmagq”,R$)<2

360 R$ = INKEY$

370 WEND

380 IF RS = “Q” OR R$=*q"” THENLS:

END

+12v

Fig. 2 Circuit of the
variable-gain video signal
| booster (V8. the circuit is R,%

2ma

repeated for the green and Tk
blue video signals)

RED
DRIVE

R1 VRt
3k3 1k

Cct
100p

VIDEO OUTPUT
28C2482

GAIN
ADJUST

ov

ADDED CIRCUITRY
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390°

400 PRINT UL$

410 IF R$ = “M” OR R$="m"” THEN
GOSUB 450

420 IF RS = “A” OR R$="a"” THEN
GOSUB 690

430 WEND

440°

450

460 PRINT ** Monostable timer
configuration...”

470 INPUT * Timing period (in ms)”; T

480 'Recommend a value for ¢

490 CREC = T/ 100

500 CREC = INT(1000 * CREC) [ 1000

SIOPRINT UL$

520 PRINT ** Recommended value for the™

530 PRINT * timing capacitor is™;

540 PRINT USING “### ##f", CREC,;

550 PRINT ** uF"

560 PRINT UL$

STOR =0

580 WHILER > 1*10 A 30RR < |

590 INPUT * Capacitor value (uF)™; C

600R=T/(1.1*C)

610 PRINT ULS$

620 PRINT ** Timing resistor = ™,

630 PRINT USING “#HEHHES" R,

640 PRINT “ kohm™

650 WEND

660 GOSUB 970

670 RETURN

680°

690 :

700 PRINT ** Astable timer
configuration...”

710 INPUT * Capacitor value (uF)"; C

720 PRINT ULS

730 PRINT ** NB: High time must be
greater”

740 PRINT “ than low time...”

750 PRINT UL$

760T! =0

770 T2 = 1

780 WHILETI] < 1.05* T2

790 INPUT “ High output time (ms)"; T1

800 INPUT * Low output time (ms)™"; T2

810 WEND

820 R2 = T2/(.693* C)

830R]1 = T1/(.693*C)-R2

840F = 1.4/ ((R] + 2*R2))*C)

850 PRINT“RI1 =",

860 PRINT USING “##HtHHE#", R1;

870 PRINT * kohm™

880 PRINT“R2 =",

890 PRINT USING “#HtHH#, R2;

900 PRINT * kohm™

910 PRINT“Prf. = ™,

920 PRINT USING “###.#:", F,

930 PRINT ** kHz"

940 GOSUB 970

950 RETURN

960 °

970 :

980 PRINT UL$

990 PRINT * Press any key to continue...”

1000 R§ ="

1010 WHILE R§ ="

1020 R$ = INKEY$

1030 WEND

1040 RETURN

1050°

1060 :

1070 PRINT UL$

1080 PRINT * An error has occured!”

1090 GOSUB 970

1100 RESUME 250

Next month: Next month’s Surgery will be

dedicated to the *“‘audio enthusiast”; we

shall be describing some simple analogue

circuitry for compressing audio signals. We

also provide details of a 30V power supply

for use with a valve preamplifier.

In the meantime, if you have any
comments or suggestions for inclusion in
Circuit Surgery, please drop me a line at:
Faculty of Technology, Brooklands Col-
lege, Heath Road, Weybridge, Surrey,
KTI13 8TT. Please note that I cannot
undertake to reply to individual queries
from readers however I will do my best to
answer all questions from readers through
the medium of this column.
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Special Feature

ALTERNATIVE
ENERGY

T. R. de VAUX BALBIRNIE

If you ever go across the sea to Denmark ...

looked at the need to seek alternative

energy supplies. In the next two parts we
shall examine several of these. However, this
month will be devoted to wind power be-
cause this method shows great promise and
has reached the stage of large-scale commer-
cial development. Some countries, such as
Denmark, already generate a significant
fraction of their total electricity requirement
using wind power.

North-West Denmark, parts of the U.K.
(especially in Scotland) and the west coast of
Ireland share some of the most favourable
climate in Europe for wind energy abstrac-
tion. Fig. 1 shows a Wind Map of Europe
with the darker areas indicating the best
places for large-scale exploitation,

GROWING UP

If anyone thinks that wind energy technol-
ogy resembles an episode of Last of the Sum-

IN the previous parts of this series we have

mer Wine or is best suited to eccentric boffins
with equipment collapsing all around, they
had better think again. Over the past 15
years, wind power has grown up. It has
become serious, technologically advanced —
and is here to stay. There are now about
30 wind turbine manufacturers operating —
mostly in the European Community.

The purpose of a wind turbine is to extract
as much movement energy (kinetic energy)
as possible from the wind and turn it into
kinetic energy in the blades. The slowly-
moving blades are attached to a rotor which
will then have its shaft speed-increased using
a gearbox and hence operate a generator to
produce electricity. All the mechanical parts
will be situated at the top of a tall tower in a
housing called the nacelle.

A large modern wind turbine will have
variable pitch blades - that is, the angle
which the blades make along the lon-
gitudinal axis may be varied (compare with

Fig. 1. The European wind atlas

The garker shaves indicate
the areas of Evtope
with the best wing resource.

Reproduced from the European Wing Eneigy Atlas, /,{,
Troen and Pecersen, 1989, {
The atlas was prepared before the unification of Gemmany

o T~ ”“\N—\,\_qf\?
\
»
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feathering of an oar in rowing). This angle
should be capable of being varied during
operation to present the greatest area to the
wind at low wind speeds and to gradually
reduce it as the wind speed increases.

It is usually necessary to provide a means
of steering the blades to face the wind - i.e.
controlling the yaw - since the wind direc-
tion varies from day to day. This involves
turning the nacelle on a yaw ring. A prac-
tical wind turbine must also be capable of
being stopped in a reasonably short time for
maintenance work to be carried out and also
more rapidly in an emergency.

MICROPROCESSOR
CONTROL

Although the wind provides a free source
of power, it is also a very variable resource.
It turns out that although the basic principle
of the wind turbine is simple, its design is
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The Vestas factory showing the test turbine and, in the foreground, turbine blades

ready for transporting.

fairly complex. In practice, the control sys-
tems for yaw and pitch mentioned above are
placed under microprocessor control.

Traditionally, the Danes, Dutch and Ger-
mans have relied in the past on the wind asa
source of power more than the British. It is
then hardly surprising that they have been
quick to exploit the new market in modern
wind turbines.

Denmark leads the way in wind technol-
ogy and is practising what she preaches by
making a commitment to generate 10 per
cent of her electricity requirement this way
by the end of the century. In fact, she is
already well on the way to achieving this. A
referendum of the Danish people indicated a
wish to steer clear of atomic energy so this
country remains free of nuclear power sta-
tions.

Denmark began a major wind turbine
installation programme some 15 years ago
and since then has accelerated her wind
power contribution to meet the 10 per cent
target. With the total average Danish
demand standing at some 18,000MW,
1800MW is needed from wind turbines or
the equivalent output of one very large
conventional power station.

A trip to Denmark seemed a good idea to
see at first hand what we can learn from a
well-organised programme of research and
development coupled with a serious view of
alternative energy methods in general. We
chose the Vestas factory as our chief point
of call together with a visit to a large collec-
tion of turbines on a wind farm.

OFF TO DENMARK

At the Vestas factory, wind turbines are
developed, manufactured, marketed and
serviced for the home market and for export
to all parts of the world. Vestas is a wholly
Danish-owned company employing about
500 people with the present structure having
come about through the amalgamation of
Vestas Wind Systems and Danish Wind
Technology at Viborg. Vestas have had
many years of experience in the manufacture
and maintenance of almost 4000 wind
turbines installed worldwide.

The Vestas wind turbine manufacturing
plant is situated on the west coast of main-
land Denmark (Jutland) in the small village
of Lem near Ringkobing. The fibreglass sec-
tion and mechanical construction plant are
separate but close to one another.

We were welcomed and shown around by
Tom Pederson. His enthusiasm for wind
technology in particular and alternative
energy in general showed in all he said. He
explained that the company in Lem had
been well established in the engineering field
for many years, manufacturing a variety of

Everyday Electronics, October 1992

machines such as pumps. With the need for
wind turbine development and manufactur-
ing work, it was simply coincidence that the
geographical situation of the area was ideal
for testing purposes.

MANUFACTURING

Vestas make as much as they can
themselves, Tom Pedersen told us. However,
some of the specialized components such as
the generators and gearboxes are bought-in
under contract from various suppliers —
Vestas have no wish to enter this type of
specialized manufacturing field. The blades
are the subject of continuous research
carried out by Vestas themselves.

The blades are manufactured in the glass
fibre section where over the years more than
7000 have been produced. Blades are cur-
rently made from glass-fibre re-inforced with
epoxy resin and polyester.

Vestas products are under constant
development. Currently they manufacture a
range of four wind turbines all having the
familiar three-blade form and looking
similar apart from size. The latest and
largest in the range is the V39-500kW
model. The others are the Windane
34-400kW, the V27-225kW, shown on the
previous page (developed from the previous
V25-200kW unit) and the smallest in the
range — the V20-100kW developed from the
old V17-75kW unit. The smaller turbines
still in widespread use all over the world are
no longer made.

The rating figure is, of course, the maxi-
mum output and is obtained above a speci-
fied wind speed. The approximate height of
the tower for the largest model is 40m, 30m
for the 400kW and 225kW models and 23m
for the “‘baby” of the range. The diameters
swept by the blades vary from 39m to 20m.

Tom Pedersen told us that improved
efficiency combined with economic forces
dictate gradual but ever-increasing power
outputs. In this way, the customer is
provided with the cheapest generation of
one kilowatt-hour. This is at present
achieved with the 500kW model. As our
host told us — **As we get better, it may be
that the norm approaches IMW.”

SALES

We walked outside to see rows of com-
pleted wind turbines (without the blades
since these are fitted when the unit is on site)
and also some erected ones used for testing
purposes. “That one over there is the S00kW
turbine — it looks the same as the 225kW
one, doesn’t it? Go up to it, though, and you
will see that it is a lot bigger”.

The plant keeps up a continuous output of
completed wind turbines whether sold or
not. In this way, Vestas can cope with sud-
den demand as sometimes happens when
one customer recommends another and so
sets off a chain reaction. Although the com-
pany's products are sold all over the world,
a large proportion are exported to the USA

as of Ist December, 1991 a total of 2607
units were installed there, chiefly on various
wind farms in California.

The largest group of similar units is the set
of 98 V27-225kW turbines at Tehachapi
with a total generating capacity of over
22MW. Most turbines are supplied on an
enclosed tubular tower with internal access
ladder. This form of construction provides a
very elegant appearance. The towers are
painted white to blend in with the sky-line.
Galvanized lattice towers may be supplied as
an alternative but, although cheaper, do not
look so good.

COMPUTER
CONTROL

Since the aim is to extract as much energy
as possible from the wind, certain measure-
ments need to be made continuously and
some form of control/monitoring applied.

A Danish Wind farm sited close to the Vestas factory.
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The nacelle which houses the generator.

Wind direction is monitored using a wind
vane and wind speed using an anemometer
both mounted on the top of the unit at
operational height. These devices contain
optoelectronic transducers which feed infor-
mation to the microprocessor-based control
unit at the base of the tower.

Information from the wind vane instructs
the nacelle carrying the rotor to turn (yaw)
to face the wind while information from the
anemometer shuts down the turbine if the
wind speed becomes too low or too high.
At all times, the microprocessor regulates
the pitch of the blades on the three larger
models. Thus, at low wind speeds the area
presented to the wind is high and gradually
reduces as the wind speed increases. The
power output is then substantially constant
between certain limits.

The smallest of the range — the V20-
100k W — does not have variable pitch — it is
said to be stall regulated. We asked about
the software. “We write it ourselves — this
means that we can fine-tune it as we make
minor changes to the design.”

NATIONAL GRID

In practice, when on-site the wind turbines
will be connected to a National Grid sys-
tem. In this way, electricity may be sold at
a premium rate (as non-fossil fuel energy)
and electricity bought from the grid when
the wind is insufficient.

A common misconception is to think that
the speed of rotation of the rotor depends
on the wind speed as in a traditional
windmill. This cannot be so since the speed
of rotation must synchronize with the
existing supply on the grid and therefore
turn at a specific speed. In Europe, the grid
supply provides SOHz a.c. (that is, S0
complete waves per second). The a.c. gen-
erator in the wind turbine must therefore
do likewise.

Providing there is sufficient wind, the
speed of the rotor will increase until
synchronization is reached whereupon the
unit “locks” and an electronic control unit
switches the output through to the grid.
The rotor will then continue to run at
synchronisation speed (in the case of the
500kW turbine this is 30rp.m.) as it
“pushes’ energy into the system.

As the wind speed increases, the rotor con-
tinues to turn at the same speed but the force
on the rotor eventually reaches the point
where damage could be caused. At a certain
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wind speed, therefore, the control system
disconnects the output and the blades are
fully feathered so that minimum blade area
faces the wind. No power is then delivered
and the blades come to rest.

If the wind speed becomes too low to
allow synchronization, the output is once
again disconnected. In the USA the mains
frequency is 60Hz and modifications for this
market are needed to take account of the
higher frequency. Fig. 2 shows the output of
a 500kW turbine as a function of wind
velocity. It will be seen that full rated power

|
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»

5 10 15 20 25
Wind velocity m/s

Fig. 2. Power output curve for the
500k W turbine.

is obtained at speeds above 16m/s — 36
m.p.h. (Force 7) with automatic shut-down
at 25m/s— 56 m.p.h. (Force 10).

CONTROL
SYSTEM

We went through the door into the tower
of the V27-225kW test unit to see the con-
trol system in operation. A display on the
panel gives information concerning output
power and other operating parameters such
as temperatures at various parts of the tur-
bine. Remote monitoring of these functions
is possible over a telephone line if required.

There is also a meter which looks very
much like a household electricity consump-
tion meter but here it is used for the reverse
process — to provide data on the amount of
energy supplied to the grid and hence the
payment to be made to the operator for the
electricity generated.

A generator for the V27-225k W turbine.

As mentioned previously, a wind turbine
needs brakes. For normal stopping of the
machine for maintenance, full feathering of
the blades is sufficient. This brings the tur-
bine to rest in a gentle and controlled way
which causes least strain on the mechani-
cal components. In an emergency, there is
a more violent means of arresting it using
hydraulic brakes combined with full feather-
ing of the blades.

Braking is applied to the high-speed gear-
box shaft and uses disc brake calipers fitted
with non-asbestos linings. Although apply-
ing these brakes stops the turbine very
quickly, this method was not demonstrated
to us since it puts a great deal of strain on
the mechanical parts — rather similar to the
brakes on a car being applied as hard as
possible.

If overspeed of the rotor should be com-
bined with a fault in the controller, an inde-
pendent monitor will activate the emergency
stopping procedure automatically.

Inside the plant again, we walked past a
large concrete-lined hole in the floor. “Not a
swimming pool for the staff”’, Tom Pederson
told us. “It’s being prepared for tests on
the 500kW turbine — this has some very
heavy components and present facilities are
inadequate™. This reference to a swimming
pool led me on to talk about staff relations.
“Everyone works together like one happy
family, really” was the reply.

WIND FARM

Leaving the factory and following direc-
tions given by our host, we drove the short
distance to the wind farm. Here, in one am-
bitious project, 100 units of various types
and power outputs operate side by side and
row by row: 35 units of 75kW, 34 units of
90kW, 2 units of 200kW and 29 units of
225kW combine to provide a total rated
output of 12-6MW,

Some of these units now appear small by
todays standards - if they were all S00kW
units, the output power would be SOMW.
Listening carefully — there was no traffic or
other noise — we confirmed that the noise
of the turbines on a wind farm is negli-
gible — some rushing sound and a very little
mechanical noise. We also noted that most
of the land is still capable of being farmed in
the traditional way.

The wind farm is unmanned apart from
times when a fault develops or when ser-
vicing is required. Wind turbines like other
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mechanical devices need to be serviced and
this involves a short period of non-produc-
tion once a year.

EUROPEAN

INSTALLATIONS

By December, 1991 Vestas had installed
1001 wind turbines on her own soil, 721 of
these standing alone with the rest grouped
together in wind farms. The smallest in-
stalled turbine has a capacity of 55kW and
the largest one 400kW. The following table
shows the number and type of Vestas wind
turbines installed in various other European
countries together with the nominal total
capacity (in MW),

TABLE 1
Country  No of turbines Capacity (MW)
Germany 74 13-63
Sweden 28 522
Norway 8 2:53
UK. 8 1-:33
Spain 8 1-06
Turkey 1 0-55
Italy 1 040
Greece 4 0-24
France 1 0-20

We left Denmark very impressed. By the
way, if any readers wish to take a motoring
holiday in Denmark they will be pleasantly
surprised by the uniformly excellent road
system, the lack of traffic in rural areas and
the courtesy and good command of the
English language by the Danes. Low na-
tional speed limits and well-disciplined driv-
ing makes motoring a pleasure.

You will not have to drive far before
seeing a wind turbine. One point — there is a
rule whereby all cars must used dipped
headlights even during the day. British
drivers tend to forget.

VESTAS AT HOME

Vestas supplied the turbines — ten WD
34-400kW units — for the UK’s own
Delabole Wind Farm in Cornwall. This is
situated two miles from the North Cornwall
coast approximately 240m (787ft) above sea
level and this turns out to be an ideal
location for wind energy exploitation. The
wind farm covers some 140 acres with units
placed 250m apart — a total installed output
of AMW.

A £26M hospital — the Wansbeck
General Hospital — is under construction
in Ashington, Northumberland. This is
designed to open in 1993 with a view to
serving a population of 190,000. The
innovative design shows clearly what
savings can be made and could be a model
for similar schemes in the 21st century. The
idea is to cut the projected energy costs by
£135,000 - that is, by 60 per cent.

The hospital is sited in an area of high
wind and a Vesta wind turbine has been
chosen to generate a substantial amount of
the total electricity requirement — around 20
per cent. The use of a wind turbine in this
situation is thought to be a world “first”. A
computer will monitor energy demand of the
complex and call on various types of gener-
ator - oil, gas, wind — or the national Grid to
provide the most economic energy at any
given time.

Use of high-efficiency insulation and
double-glazing maximize energy savings
as does the wuse of natural light
wherever possible. Plans for an on-site
incinerator/generating plant are also in hand
— more about this type of scheme will be
discussed in Part 5 of this series (December,
1992 issue).
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WIND SHELTER

The Wood Green Animal Shelter in
Cambridgeshire has also taken innovative
measures to save energy and to protect the
environment. This organisation is a charity
which relies on the generosity of supporters
so the more cash saved in terms of energy
bills, the more work it is able to do.
Preliminary studies into the feasibility of
using wind energy were begun in 1988,

Since the site .is not ideally placed, there
was some scepticism at the time as to
whether sufficient wind was available for the
successful operation of a wind turbine. The
Shelter planned their research well, calling
on the help of the Cavendish Laboratory in
nearby Cambridge and local air force sta-
tions to provide data concerning wind speed
and direction for the previous ten years.

The University of East Anglia Climatic
Research Unit was also called in to collate
the information and run a computer
program aimed at predicting the likely wind
strength and direction over the next ten
years. All this amassed data confirmed that
the scheme was not only possible but made
economic sense too. The wind turbine
chosen was a Vestas V27-225kW unit.

The Wood Green shelter needs electricity
to run a restaurant, an education depart-
ment for the College of Animal Welfare and
various veterinary facilities as well as the
power needed for the welfare of the animals
placed in its care. A non-fossil fuel contract
was set-up and signed in 1990 whereby the
Shelter agreed to sell total production from
the wind turbine to the electricity company
until 1998.

The electricity needed for the shelter
is then purchased from the grid in the
usual way. This has the advantage that
the electricity generated sells at a special
premium rate — some 50 per cent more than
it is purchased for. Also, a suitable sup-
ply is always available irrespective of the
amount of wind from day to day or hour to
hour. It turns out that, in cash terms, the
payback period of the turbine will be
approximately three years with present
rates of interest.

Apart from one very early malfunction,
the turbine has continued to operate up
to expectations. It has even become a
landmark and a local tourist attraction.

U.K.
CONTRIBUTION

All the foregoing may suggest that we in
Britain are sitting twiddling our thumbs.
However, this is not the case for here
there is a great deal of important develop-
ment and manufacturing work going on.
As well as the popular type of medium-
power turbine, we have specialist com-
panies producing both the very large and
small power devices. Britain also makes a
contribution in the field of vertical axis
wind turbine technology of which more will
be said presently.

Marlec Engineering in Northampton
manufacture the Rutland Windcharger range
of small wind turbines. These have been in
production for over ten years now and are
exported worldwide. Marlec Engineering
were, in fact, awarded the Queen’s Award
for Export Achievement in 1989.

A WEG MS-3 wind turbine sited at Carmarthen Bay.
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WINDCHARGERS

The Windchargers are not intended to
be used as stand-alone generators but are
designed specifically to maintain the charge
in 12V or 24V (there are two separate
versions) lead-acid (“‘leisure-type”) batteries
which may then be used to supply power for
lights, television, water pumps, refrigerator,
etc. They are thus ideal for use in remote
buildings, holiday homes, caravans, boats
etc.

The design of the actual generator is in-
novative with much use being made of glass
reinforced polyester resin. In the smaller
910 series — the blades trace a circle approxi-
mately 90cm (3ft) in diameter and are made
from thermosplastic.

A useful feature is the low wind speed
needed for cut-in (i.e. for charging to com-
mence) — only 4 m.p.h. (1-8 m/s) correspond-
ing to Force 2. The full rated output of 50W
is available at 10 m/s (Force 5). In a good
situation it can be seen that a 60Ah leisure-
type battery could be fully charged from
scratch in 15 hours approximately.

The manufacturers therefore provide con-
trol gear to prevent damage to the battery in
the event of long periods of high wind. There
are special-purpose versions of the 910 series
with the same specification but with par-
ticular applications in mind — one is specially
designed for marine use, for example.

The Furlmatic 1800 is the big brother of
the 910 with a rated output of 250W.
The blades on this sweep a diameter of
180cm (6ft) approximately. Charging with
this model begins with a wind speed of 5
m.p.h. (2:3m/s corresponding to Force 2
approximately) with full output achieved at
22 m.p.h. (10 m/s or Force 5).

It is interesting to note that the same
company supply solar cell panels with a
rated power output of between 5 and 60W in
bright sunshine depending on size. An inter-
esting idea is to use a hybrid charging system
— that is, battery charging being provided
part by wind generator, part by solar panel.
This will provide more balanced charging
throughout the year compared with one
method used alone. Thus, in the winter there
is likely to be less sun but more wind and in
the summer the reverse.

POWERFUL STUFF

At the high-output end of the market, the
Wind Energy Group, Ltd (WEG) produce
the MS-3, 33m diameter wind turbine. The
Wind Energy Group is a joint company
formed between British Aerospace, p.l.c.
and Taylor Woodrow Construction, Ltd.
This company has been the Department of
Energy’s main contractor in the field of wind
energy since the late 70’s. Research and
development work has included site selec-
tion, wind measurement, grid connection
studies, windfarm development and perfor-
mance monitoring.

WEG, Ltd. has some 40 professional
engineers working on the wind energy pro-
gramme with the capability of drawing on
the huge resources of the parent companies.
The MS-3 is a 2-blade design, the blades
themselves being made of wood epoxy com-
posite. Full pitching and yaw adjustment
are featured using electromechanical con-
trol and all placed under microprocessor
management.

Emergency braking is provided by disc
brakes applied to the gearbox high speed
output shaft. The tower is of galvanized
steel, 25m high. The full rated power of the
MS-3 - 300kW - is obtained with a wind
speed of 11-5m/s (25-5 m.p.h. or Force 6).
This output is then maintained up to 25m/s
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(56 m.p.h.) when the automatic cut-off sys-
tem operates.

Remote control or monitoring of func-
tions may be carried out using a modem link
with a telephone line if required. The MS-3
may be seen operating in Wales, Scotland,
Northern Ireland, Italy and in California
where a single well-sited turbine can gener-
ate the electrical requirements of 300 homes.
This corresponds to an annual output of
more than IMWh at a mean wind speed of
7.5m/s and at a cost of 5p per kWh.

The MS-3 is an ideal turbine for grouping
with others in wind farms and will be used
extensively for this purpose in 1992. In 1984,
WEG supplied a SMW wind farm in the
California desert with 20 250kW 3-bladed
25m turbines. This was through a joint
venture between WEG and US Windpower
Inc. the largest windfarming company in the
world.

A 20m diameter 250kW WEG wind tur-
bine was erected on Orkney and this has
been producing power since July, 1983.
Later, the mighty 60 metre LS-1 (Large-
Size 1) was constructed by the Depart-
ment of Energy and the North of Scotland
Hydroelectric Board — a joint venture by
Taylor Woodrow, British Aerospace and
GEC. This was inaugerated in November,
1987 and with a rated output of 3MW is
sufficient to supply the total electricity needs
of 2000 homes. The LS-1 (shown in Part 2)
is the most powerful wind turbine ever
constructed in the UK and is still one of the
largest in the world.

VERTICAL AXIS
TURBINES

Renewable Energy Systems, Ltd in Hemel
Hempstead take a different approach to
wind turbine technology. Here, the sails

-

-

4
4

)

|

rotate horizontally — that is, turning on a
vertical axis (see photograph) Vertical axis
turbines have the advantage of being able to
use the wind from whatever direction it
blows without having to rotate the whole
mechanism.

The design of the blades takes the form of
an aerofoil which synchronizes with the
SO0Hz grid at 33 r.p.m. The prototype VAWT
260 was designed and constructed with
financial assistance from the Department
of Trade and Industry and the European
Community. This demonstration unit was
erected on St. Mary’s, Isles of Scilly in 1988
where it was connected to the island’s diesel-
fired electricity network operated by the
South Western Electricity Board.

The VAWT 260 has a rated output of
100kW with a 10-5Sm rotor diameter and
blades measuring 13-3m tip to tip. Two
generators are situated together with the
gearbox and control circuitry at ground
level. The use of two generators maximizes
the output under all operational wind condi-
tions with cut-in occurring at 5m/s. The
maximum service wind speed is 23m/s.

The VAWT 260 is suitable for remote and
island communities and may be grouped
into windfarms.

Next month we shall continue with our
study of Alternative Energy sources by
taking a look at water power — use of the
tides, waves and hydroelectric schemes. We
shall also look at the use of hydrogen
obtained from water to be used as a fuel to
power a car.

The VAWT 260 vertical axis wind tur-
bine. In this design the generators can
be sited at ground level.
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Finally...an exceptional PCB and Schematic CAD

system for every electronics engineer!

Boord Maker 1is a powerful software tool which

provides a convenient and professional method T
of drawing your schematics and designing your L=t i e
printed circuit boards, in one remarkably easy to 15|00 o eI 3
use package. Engineers worldwide have o 3 S (
discovered that it provides an unparalleled price 230 § ST e
performance advantage over other PC- based 20 A
systems. B igmse ok
gt 2xC 02 ,‘; -
BoardMaker 1 is exceptionally easy to use - its I v
sensible user interface allows you to use the
cursor keys, mouse or direct keyboard o
commands to start designing a PCB or
schematic within about half an hour of opening
the box.

Produce clear, professional schematics for

HIGHLIGHTS inclusion in your technical documentation.

Hardware:

B IBM PC, XT, AT or 100% compatible.

B MSDOS 3.x.

M 640K bytes system memory.

B HGA, CGA, MCGA, EGA or VGA display.

B Microsoft or compatible mouse recommended. be

all n. wer

Capabilities : et

Segrnent fidth

Integrated PCB and schematic editor. - 5El§¢ :

8 tracking layers, 2 silk screen layers. nvert order

Maximum board or schematic size - 17 x 17 A

inches.

2000 components per layout. Symbols can be

moved, rotated, repeated and mirrored.

User definable symbol and macro library facllities

including a symbol library editor.

Graphical tibrary browse facility.

Design rule checking (DRC)- checks the

clearances between items on the board.

Real-time DRC display - when placing tracks you |

can see a continuous graphical display of the PCB layout editor provndes fulf analogue dlgltal and surface

design rules set. mount support - ground and power planes (hatched or

Placement grid - Separate visble and snap grid - solid)- 45 degree, arced and any angle tracks.

7 placement grids In the range 2 thou to 0.1 inch. - .

B Auto via - vias are automatically placed when
you switch layers - layer pairs can be assigned by
the user.

B Blocks - groups of tracks, pads, symbols and text
can be block manipulated using repeat, move,
rotate and mirroring commands. Connectivity
can be maintained If required.

B SMD - full surface mount components and
facilittes are catered for, including the use of the
same SMD library symbols on both sides of the

Desplte its quality and performance,
BoardMaker 1 only costs £95.00. Combine
this with the 100% buy back discount if you
upgrade to BoardMaker 2 or BoardRouter
and your investment In Tsien products is
assured. Price excludes carriage and VAT,

board.

m Circles - Arcs and circles up to the maximum
board size can be drawn. These can be used to Don’t take our word for it. Call us foday for a
generate rounded track comers. : - .

B Ground plane support - areas of copper can be FREE demonstration disk and judge for yourself.

filied to provide a ground plane or large copper
area. This will automatically flow around any

existing tracks and pads respecting design rules. NEiEh (UK) Limited
Output drivers : Cambridge Research Laboratories
B Dot matrix printer 181A H_untlngdon Road
B Compensated HP laser printer Cambridge CB3 0DJ
B PostScript output. = Tel 0223 277777
B Penplotter driver (HPGL or DMPL).
B Photoplot (Gerber) output. tSlen Fax 0223 277747
M NC (ASCIi Excellon) drill output.

All trade marks acknowledged
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READ with interest the recent cor-
I respondence in Everyday Readout
(August and September 1992 issues)
concerning what might be termed the
"nuts and bolts” side of electronic project
construction, and the usability of finished
projects.

If you have some electronic projects
published, very early in the proceedings
you learn that you cannot please every-
one. In fact it seems to be hard to please
anyone much of the time. Whichever way
you do something, there will always be
constructors who have to do things dif-
ferently!

DO YOUR OWN THING

| do not regard this as a bad thing, and
| do not expect constructors to produce
perfect clones of my designs. Part of the
fun is doing things your own way, and
customising designs. With modern cir-
cuits and circuit building methods it is
often very difficult to make worthwhile
modifications to the electronics. The
mechanical side of things is a different
matter though, and in the majority of
cases there is plenty of scope for ““doing
your own thing”.

The instructions for building most
projects go into great detail about the
electronics, but are rather sketchy about
the mechanical side of things. This is a
sensible approach, since there is little
point in providing front panel drilling
details if more than 90 per cent of
constructors will use a different case and
their own layout.

Precise drilling details are normally
only given where it is important to get
things just right, such as where a project
has been miniaturised, and there is barely
room for everything inside the case. With
this type of project you would be well
advised to follow the suggested layout as
accurately as possible. Otherwise you
might find that the proverbial quart does
not fit into the pint pot.

PRACTICAL CONSIDERATIONS

Apart from a very' few awkward
projects, there is little risk in doing your
own thing with the mechanical side of
construction. If the layout is particularly
critical for some reason, there should be a
warning to this effect somewhere in the
text. You have to be sensible in your
approach though, and need to plan
things out carefully.

Probably the most common error is
to choose a case that is too small. A
case may accommodate all the loose
components with masses of room to
spare, but might still prove to be inade-
quate to take everything in made-up
form. A reasonable amount of space is
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ACTUALLY
DOING [T}

-by Robert Penfold

required between controls and sockets if
the finished unit is to be usable.

Some layouts look quite plausible, but
you find that when a plug is inserted into
a socket it becomes virtually impossible
to get at one or two of the controls. It is
not just a matter of getting everything
into the case. With everything installed,
will you be able to wire the off-board
components to the circuit board?

My usual approach to designing front
panel layouts is to actually place all the
control knobs on the front panel, and to
then shuffle them around until | have
found a layout that looks reasonably
good and is usable. For something like
a jack socket, use the fixing nut to
reserve its front panel space, and bear in
mind that in use there will be something
plugged into it.

COMPROMISE

Although it would be nice to be able to
put any control wherever you liked,
remember that there are practical limita-
tions, and compromise will often be
necessary. The layout must avoid lots of
long connecting wires and a “rats nest”
of crossed-over wires inside the case.
This is not just a matter of making the
interior of the unit ook pretty.

With messy wiring it is relatively easy
to make a mistake when wiring-up the
front panel components. It also makes
fault finding more difficult if the project
should ever need servicing. Of greater
importance, with many projects long and
crossed over wires could prevent the unit
from working properly. With sensitive
audio and radio equipment it is normally
essential to have the wiring short and
direct if instability is to be avoided.

Another consideration is that the com-
ponent on the inside of the case can
be much bigger than the control knob
on the outside. Modern potentiometers
are quite small, as are most other con-
trols, but be careful to leave enough room
for any large components. This mainly
means switches, and rotary switches in
particular.

Once you have arrived at a satisfactory
layout, it is just a matter of carefully
measuring the positions of all the com-
ponents, and drawing-up a plan of the
front panel. After double checking every-
thing, and making sure that you have
not overlooked anything that must be
mounted on the front panel, you can
transfer the design to the front panel and
drill all the holes.

MAKING YOUR MARK

Marking the drilling positions onto
aluminium panels is usually quite easy.
Soft pencils and many types of fibre-

tipped pen will mark these panels quite
well, but the marks can be easily polished
out once the drilling has been completed.
As aluminium is a very soft metal it is
essential not to mark the panel with a
hard grade of pencil, or anything else that
could leave deep scratches. The excep-
tion is where the panel will eventually
be covered with some sort of veneer.
Paint will not necessarily cover scratches
properly.

Some aluminium cases are supplied
with a protective covering of plastic. It is
best to leave this covering in place until as
late in the proceedings as possible. A
fibre-tipped pen having a spirit based ink
will mark the plastic very well, but little
else will.

With a metal panel it is essential to use a
centre-punch to provide a small indenta-
tion to guide the point of the drill. Centre-
punches also work quite well with soft
plastics, but should not be used on hard
plastics (where they could easily result in
the panel badly cracking). With hard plas-
tics it is better to use a sharp bradawl,
using as little pressure as possible. Hard
plastics should be drilled very carefully,
again using as little pressure as possible.

CLAMPING

If the front panel can be removed from
the case it can be clamped onto the
workbench and is then easily worked. Fita
scrap piece of wood or particle board
under the panel to protect the workbench.
A couple of wooden “pads’ can be used
to prevent the clamps from damaging the
finish of the panel.

With non-removable panels you must
improvise, and do the best you can. Work-
ing on a panel under these circumstances
is much easier if you have three or four
arms, or can get someone to help hold
things in place. With an awkward case it is
even more important than normal that you
do not rush things. A “bull in a china
shop” approach is never the right one for
project construction. Proceed steadily and
very carefully.

With so many cases made from either
soft metal or plastic, or a hard but brittle
plastic, | prefer to use a hand drill when
producing the holes. A large heavy-duty
type is well suited to this type of work, or
an old “brace and bit” style drill is even
better (but very difficult to obtain these
days). With either type of drill you can
proceed gently and slowly, with good
control over what is happening.

The problem with power drills is that
they tend to “snatch” their way through
soft materials, rather like a corkscrew
going into a cork. This tends to produce
rough results, and is a bit dangerous since
you are not in total control of the drill. With
hard plastics a power drill can easily
produce a badly cracked-up panel.

If you really must use a power drill |
would recommend using some sort of
variable or multi-speed type, with the drill
set at a low speed. This ensures that
everything happens at a slow enough
speed for you stay in control of the situa-
tion. It is more than a little helpful if the
drill is mounted in a drill stand. Sharp drill
bits are less likely to “snatch”, and will
give neater results.

CONTROL MOUNTING

Virtually all controls are mounted via a
threaded bush and a mounting nut. The
main exceptions are the rocker and slider
switches. These can be difficult to get
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Fig. 1 (left). Rotary potentiometers and some
other rotary controls have a lug which fits into
a small hole drilled in the front panel

Locating

Recessed Bush
Control Knobs

Extra
Mounting Nut

(a)

Fig. 2. In home constructor equipment the lugs on rotary controls
are normally unused, as they do not reach the panel.

Washer

Extra Washers

(b)

properly fixed in place, and are prob-
ably best avoided until you have gained
a reasonable amount of experience at
project building.

The normal size components require
10 millimetre diameter mounting holes.
The miniature types usually require 5 or
6.35 millimetre diameter mounting holes.
Component retailers’ catalogues provide a
lot of physical information about com-
ponents, including mounting hole sizes,
but you can easily measure the bush
diameter using a ruler.

It is advisable to drill a small guide hole
of around three millimetres in diameter
first, and to then drill this out to the
required final size. This helps to minimise
any “wandering” of the holes.

LOCATING LUGS
If you look at some potentiometers you
will find that each one has a small lug

somewhere on the front (as in Fig.1). This -

is also present on some rotary switches
and a few other types of rotary control. The
general idea is to make a hole for this lug in
the front panel, and it then ensures that the
control does not rotate out of position if
the mounting nut should become a little
loose.

The home constructor normally ignores

this lug. If a control should become loose,
you can soon tighten it again. Commercial
electronic equipment often has all the
controls mounted on the real front panel,
with 3 dummy panel in front of this
for decorative purposes. Most home con-
structor equipment does not have the
dummy panel. If holes for the lugs were
drilled in the front panel, they would
probably be clearly visible, giving a very
rough appearance to the finished unit.

The lug does not normally reach the
front panel anyway. Some extra washers
or an additional fixing nut are used over
the mounting bush so that it does not
protrude through the front panel any fur-
ther than is really necessary (Fig.2). This
enables the control knob to fit close to the
panel, which gives a neat appearance.

Most of the control knobs available to
amateur users have the collar that fits onto
the control’s spindle well recessed into the
knob. These knobs can be fitted virtually
flush against the front panel.

DUMMY PANEL

If you would like to take the commercial
approach and fit a dummy panel, it is not
difficult to do this. The panel can be made
from 18, 20, or even 22 s.w.g. aluminium,
since it is under no strain. The simplest ap-

proach is to drill it with holes to fit over the
bushes of the controls, to fit it in place, and
then fit the control knobs. This feaves the
dummy panel with no proper method of
fixing, and just the control knobs to keep it
in place.

This may not seem to be a very good
way of tackling the problem, but in prac-
tice it works better than you might think.
It is a system | have seen used on several
pieces of ready-made audio equipment.

If you are not happy with a “floating”
dummy panel, a few blobs of Blue-Tack
will fix it to the main panel and ensure
that the finished unit is rattle-free. Alterna-
tively, the panel can be bolted in place,
as shown in Fig.3. This provides a very
secure method of fixing, but the screw
heads will slightly spoil the appearance of
the panel. Another option is to use some
nuts over the control bushes to fix the
dummy panel firmly in place. This is the
neatest solution where it is possible, but in
many cases you will find that there is not
enough of the bush protruding through
the panel.

When using 3 dummy panel you must
include holes in the front panel to accom-
modate the lugs on the controls. Alterna-
tively, the lugs can be filed down. You
must use one method or the other, or the
controls will not fit perpendicular to the
panel.

Clearly the dummy panel method is only
applicable to certain types of case, where
the presence of the extra panel will not
be obvious. It is usable with many in-
strument cases, and will give a very neat
finish indeed if the panel is covered with a
brushed aluminium effect veneer.

The neat and simple front panel
arrangement used on this months
Capacitance Meter.

Control Knobs

el Dummy Panef
il r=1 r=1 A
| | | | I | i I
| | | | | ) 1 |
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Spacer—=
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Chassis And front Panel

Fig. 3. Using a dummy panel. It does not have to be bolted in place, dummy panels are often left “floating”.
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Constructional Project

TRAFF/C
LIGHT SYSTEM

J. HEWES

HIGHWAY CODE TRAINING eNMODEL CARS @
MODEL RAILWAYSeCan be used to

operate up to four sets of l.e.d.s; two sets

of low current (50mA to 100mAJ lamps;

or trigger relays to switch high current

lamps - 12V 24 W.

RAFFIC light circuits are very popular

with electronics constructors and

modellers judging by the author’s
experience from a school electronics club.
The circuit is a classic of electronics text
books, but these circuits tend to be
unsatisfactory for construction for a
number of reasons: generating lights for
just one road, equal amber and green
times; SV power supply required; no p.c.b..
layout, etc.

The traffic light system described here
was desigried to meet the different require-
ments of -several club members without
modification to the control circuit. It can
be used to operate up to four sefs of L.e.d.s,
or two sets of low current (50mA-100mA)
lamps, or to operate relays to switch high
current lamps such as 12V 24W types.

Applications can therefore range from
miniature traffic lights on model railways,
through small lights for model cars, to
nearly full size lights to assist cyclists
learning the Highway Code. The control
circuit will operate from a wide range of
power supply voltages, from 4-5V to 18V.

HOW IT WORKS

The control circuit diagram of Traffic
Light System is shown in Fig. 1. The circuit
consists of an astable clock (IC1) driving a
T-type flip-flop (IC2) which has a buffer
(IC3) connected to its output.

The clock and flip-flop control the traffic
light sequence as shown in Fig. 2. The amber
and green times can be varied independently

t
Je—t———COMPLETE CYCLE——= | :
] [}

[}

| | !
|
cLocK
A
l ] | |——’
1 I TIME
FLIP-FLOP | | 1
-] 1 1
| ! |
1 |
[ | : t |
RED (1 | ) | 0 1 HEN! 0 0
SET 1 | AMBER | 1 0 |1 0 1: 0 RN
OREEN:O ' [o| 0 0! 1 i o!
H i 1 il ENC
RED | O 1 | | 0 |o: 1 ||:
SET2 ] AMBER ! 1 4 ) J 0t 0 080 ) ha
OReeN | 0 I 0 10, 1 101 0 10
gl [ [ =
i | ' ' » ] '

Fig. 2. Traffic light control sequence. 0 =/lamp off; 1 = lamp on.

The design of a suitable traffic light post
is left to the constructor since this depends
greatly on the application and‘on the skills
of the constructor.

Fig. 1. Circuit diagram of Traffic Light System control circuit. The circled letters
refer to locations on the “lights” interconnecting terminal block T81.

so that an appropriate combination can be
selected for the chosen application. The am-
ber time can be varied from 0-7s to 7-7s and
the green time from 7s to 77s.

The amber control adjusts the space
(low) time of the clock signal from IC1 and
the green control adjusts the mark (high)

GREEN
TIME K

®
’ “',T L.
nn

time. Normally the green time is
much longer than the amber time so
the clock signal has a large mark-to-
space ratio.

The red and red-and-amber timés
are equal to the green and amber
times respectively. The system is not
quite like real traffic lights in that
there is never a time when all lights
are red, however the extra com-
plexity this involves is not justified
for model systems and the difference
is unlikely to be noticed by most
people.

Only one of the flip-flops in the
4027B dual JK flip-flop, IC2, is used
in this circuit. This is connected to
operate as a T-type flip-flop so that
it changes state every time it receives
a rising-edge clock input.

The flip-flop output from IC2 is
incapable of supplying the necessary

. current to operate the traffic lights
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CONTROL
CIRCUIT
l’!'g::istors1 o g{ﬁ]@@
R2 10k
R3 xs TALK

8

RED

©

BATTERY SNAP

All 0-25W, 5% carbon film
(or equivalent)

Potentiometers

VR1 1M rotary carbon, lin.

VR2 100k rotary carbon, lin.
Capactiors

C1,C3 100y axial elect., 25V (2 off)

Cc2 10n metallised polyester
Semiconductors

D1-D3 1N4148silicon diode

(3 off)
TR1 BC108 npn transistor

IC1,1C3 NE555 timer (2 off)
1IC2 40278 dual JKX flip-flop

Miscellaneous

S1 Single pole on/off switch

Plastic case, size at least 100mm x
75mm x 40mm; 8-pin d.il. socket (2
off); 16-pin d.i.l. socket; battery clip; 9V
battery (or alternative, see text); 5-way
terminal block (2A); stranded connect-
ing wire; solder etc.

The printed circuit board is available
from the EE PCB Service, code EE806.

L.E.D. SETS

Red l.e.d. (2 off)

Yellow (or amber) l.e.d. (2 off)

Green l.e.d. (2 off)

470 ohm 0-25W resistor (6 off)

Stripboard, size 9 strips x 5 holes (2
off); 4-core signal cable, length to suit
application (2 off).

These quantities are for two l.e.d. sets,
all quantities should be doubled for four
l.e.d. sets:

LOW CURRENT LAMP SETS

Either: Lamp and holder, e.g. m.e.s. 6V
60mA (6 off)
1N4001 silicon diode
4-core signal cable, length to suit
application (2 off)

Colour filters (red, amber and
green) if not in lampholders.

Or.  Grain of wheat lamp, red (2 off)
Grain of wheat lamp, amber (2
off)

Grain of wheat lamp, green (2

(o]

1N4001 silicon diode

4-core signal cable, length to suit
application (2 off).

HIGH CURRENT LAMP

SETS

Single pole 10A on/off switch

Fuse (e.g. 13A) and holder

6-way 10A terminal block

SPCO relay (e.g. 12V coil, 5A
contacts)

DPCO relay (e.g. 12V coil, 5A
contacts)

Lamp and holders (e.g. s.b.c. 12V
24W) (6 off)

Colour filters (red, amber and green) if
not in lampholders .

2-core 13A mains flex or alternative to

sulit application
£1171

plus lamp sets

Approx cost
guidance only
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Fig. 3. Printed circuit board component layout, interwiring to board and full size

copper foll master pattern.

or relays, so it is buffered by IC3 which is a
555 timer. This is an unusual use for a 555
timer, but its ability to sink or source up to
200mA is ideal for this circuit and it is
simpler and cheaper than using transistors
to form a suitable buffer.

Diodes D2 and D3 are connected be-
tween the outputs of the 555s (ICI, IC3)
and the positive supply to protect them
from the high voltage spikes generated if
relay coils are connected to the control
circuit. Transistor TR1 is used to provide
an inverse of the flip-flop output.

The *‘signal” l.e.d.s, lamps or relays are
connected to the control circuit by means
of a 5-way terminal block TBl. The five
connections to this block are as follows:

A: Output from clock

B: Buffered output from flip-flop

— : Negative supply

~ : Positive supply

C: inverted output from flip-flop via

transistor TR1

CONSTRUCTION

The component layout of the control cir-
cuit and a full size copper track pattern for
the printed circuit board are shown in Fig.
3. This board is available from the EE PCB
Service, code EE806.

The components may be added to the
board in any convenient order, except ICI,
IC2 and IC3 which should not be inserted
in their sockets until ali the soldering is
completed. Notice that the board includes
one link wire near IC2.

Take care to insert the electrolytic
capacitors Cl and C3, the diodes D1-D3,
and the transistor TR1 the correct way
round. If you are not experienced at
soldering it would be wise to use a heatsink
(such as a crocodile clip) when soldering
the diodes and transistor because they can
be damaged by excess heat.

Label the terminal block “A B — + C”
as shown to prevent confusion when con-
necting the l.e.d.s, lamps or relays.
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1 and limiting resistors. See text for resis-
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LRE“—/ tor values.
N.B.:—~WIRING FOR SETS 182 IS NOT
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Fig. 4. Wiring between the terminal RED 1 ACe
block and l.e.d. boards. SET 1
WIRING FOR Vil » ®°“E‘"
L.E.D.s
The control circuit can operate up to L YELLOW 1 JELLOW 1
four sets of l.e.d.s, but these instructions -
are for two sets because the wiring for the a Ly
third and fourth sets is identical. They are =
simply wired in parallel to the terminal CONTROL - e
block. Each set of lLe.d.s requires three e _.._.®_.._
resistors which can be included on the piece = —
of stripboard holding the l.e.d.s as shown . O S
in Fig. 4. | Revz | o B
Note that the connections to the terminal TERM AL oLocK of
block and the arrangement of resistors is \
not the same for each set of l.e.d.s. In each HLUE 2
case the green Le.d. is inserted the opposite
way round to the red and yellow (amber) YELLOW 2
l.e.d.s. It is possible, but difficult, to obtain BLACK 2
amber l.e.d.s.; however yellow should be
satisfactory. Lo

Fig. 6. Wiring details for fow current lamp version.




The 470 ohm resistors shown are suitable
for most l.e.d.s up to 9V, but for 12V use
680 ohm and for 16V use one kilohm. Fig.
5 shows the l.e.d. and resistor connections
for the benefit of constructors who wish to
mount the resistors on a separate board to
give a smaller traffic light.

LOW CURRENT
LAMPS

The control circuit can operate up to two
sets of low current (SOmA-100mA) lamps
which should be connected as shown in
Fig. 6. One set requires a diode, and note
that the connections for each set are not the:
same.

Two types of lamps are likely to be of
interest: 6V 60mA m.e.s. lamps, which can
be used with a supply of up to 9V; and
“grain of wheat” lamps which normally
operate from a 12V-16V supply and con-
sume about S50mA. Lamps which require

MHIGH CURRENT
LAMPS USING
RELAYS

High current lamps consuming more
than 100mA can be operated by the control
circuit by using suitable relays to switch the
high current. How the relays should be
connected to the control circuit, which
already includes diodes (D2 and D3) to
protect the ics from the high voltages
produced when the relay coils are switched
off, is shown in Fig. 7.

These instructions assume the use of a
12V car battery as a power supply, but
experienced constructors may like to con-
sider other arrangements, bearing in mind
that the control circuit must have a smooth
supply and that it could be independ-
ent of the lamp supply if necessary. The
author does NOT recommend the use of
mains lamps, especially if the system is to

operate outside, since this introduces a
quite unnecessary risk of electric shock
unless proper precautions are taken.

There is no danger of electric shock from
a 12V car battery, but there is a serious,
and often overlooked, danger of severe
burns and fire if the battery is short
circuited because it can provide a current of
100A or more. A suitable fuse MUST be
included in the positive lead from the
battery, together with a switch with a high
current rating. For many applications, such
as using 12V 24W lamps, a 13A mains type
fuse is a suitable choice.

It is important to connect the battery
direct to the relays and lamps as shown and
not to the control circuit. This is because
the copper tracks on the printed circuit
board cannot pass the large currents drawn
by the lamps.

The battery clip and switch should be
omitted from the the control circuit board
unless the control circuit is to have
its own battery, in which case the

6~ WAY TERMINAL

BLOCK FOR LAMPS

FUSE

* NOTE

+ =

2Zv
CAR BATTERY

L

THE WIRE BETWEEN + OF TERMINAL RED
BLOCK AND SWITCH SHOULD BE

OMITTED IF THE CONTROL CIRCUIT
L IS TO HAVE AN INCEPENDENT SUPPLY.

AMBER 65) {

GREEN

BOTH LAMP SETS
ARE IDENTICAL

COMMON

wire to “+” on the terminal block
TBI should be omitted.

All wiring to the lamps and bat-
tery must be capable of passing the
required current, 4-core signal cable
for example is not suitable because
it is usually rated at 1A. The best
choice is likely to be 6A mains flex
and two pieces of 2-core flex must be
run to each set of traffic lights. The
arrangement of the connections :on
the relays must be checked carefuily
by referring to the supplier’s data or
catalogue. O

Fig. 6. Wiring details for the use of relays and high current lamps, in-line fuse MUST be
included in the positive car battery lead. The lead from the “plus” terminal of TB1 must also

be removed If the control circuit is to have an independent supply.

more than 100mA (such as standard torch
bulbs) are not suitable unless they are
switched on and off by relays, as described
in the following section. If clear lamps are
used it will be necessary to use suitable
colour filters; some lampholders have these
built in.

Grain of wheat lamps are excellent for
miniature model lights because they are
only about 3mm in diameter and have
wires attached. They are normally avail-
able in red, amber and green as well as
clear. Unfortunately they are not listed in
most electronics catalogues, but they can
be obtained from some model shops.

The three different sets of
lamps that have been used
with the traffic lights system.
Left to right les. bulbs,
“grain of wheat” lamps and
le.d boards.
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Constructional Project

WHISTLE

SWITCH

STEVE HOLLAND

Whist/e once, it's on,; whistle again
and it’s off. Easy to build versatile

project

HE IDEA of this project is to be able to
switch electrical items on and off

remotely, simply by WHISTLING.
As long as you are able to whistle, of
course, there should be no problem.

The circuit, is very simple as it uses a
dedicated integrated circuit. With just a
few external components, it can be used in
many different applications.

CIRCUIT
DESCRIPTION

The full circuit diagram for the Whistle
Switch, excluding the mains transformer
secondary winding connections at the input
terminals, is shown in Fig. 1 and is based
around the UM3763 whistle switch i.c.

The i.c. output is switched each time it
detects a sound, via MICI, in its frequency
range. A single whistle will switch the out-
put on, then a further whistle will switch it
off and so on.

The main problem is that the i.c. only
requires a 3V power supply. The unit also
has to be versatile enough to be able to
switch relays and bulbs of 12V or over.

The circuit board is supplied with 9V to
15V d.c. or a.c. from a mains transformer
secondary winding and this power is then

rectified by diode D1. Capacitor C1 then
smooths out the supply.

Resistor R1 is used to supply the voltage
for the Zener diode D2, which then regu-
lates the voltage to 3V. At point 4, a volt-
age of 9V to 20V may be present; at point
B, there should be exactly 3V present.

The voltage at point 4, can be used to
supply the relay or a bulb. The voltage at
point B supplies the whistle switch IC1.

The “sound’ sensor for this project is
an electrect microphone insert with a fre-
quency response of around S0Hz to 8kHz.
A small piezoelectric transducer was tested
but it gave no response whatsoever and so
the insert (MIC 1) was used instead, as this
gives maximum performance.

The output from IC1 pin 8 triggers tran-
sistors TR1 and TR2 via resistors R4 and
RS, which will in turn activate the output -
i.e. a 12V relay or bulb. If a load greater
than 60mA is to be drawn then a larger
switching transistor must be used. For ex-
ample, a BFY 50 or BFYS51 should be ade-
quate for switching up to 1A.

CONSTRUCTION

The Whistle Switch is built on a small
single-sided printed circuit board (p.c.b.).

Fig. 1. Circuit diagram of the Whistle Switch.

POINT A
+12V - +20V

o1
NGO
a [3
¥ o
8-15Yac. RLAY] 320
INPYT 2 7 . INLILB
R1
4 POINT B N.O
p COMIPOLE)
- AAA N.C.
C1 ﬁ R2
100 02 kL 100 as
szvm:* Lk7 z
3v0 a
i1 !
L
c3 :
+ 6n8 2 TR2
q)ma r BCS548
ki c2 o
8kHz Ly,T
o

The component layout and full size copper
foil master pattern is shown in Fig. 2. This
board is available from the EE PCB Serv-
ice, code EE805.

Construction should cause very few
problems. Before soldering any com-
ponents check all the tracks of the p.c.b. to
make sure there are no breaks or shorts.

When all is well proceed to solder the
diodes into their correct positions noting as
always their polarity. Do not forget the
Zener can only go in one place. The Zener
is only tiny so be careful not to damage it
due to over heating whilst soldering.

Next, solder in the three capacitors, also
noting the polarity of Cl, and C2. Solder in
the six resistors, two transistors and the 8-
pin i.c. socket. Finally, insert and solder in
the solderpins and/or connecting wires and
the relay RLA.

COMPONENTS

Resistors
noom
R3 620k SH@P
Ra,R5 1k (2of) TALK
R6 4k7 Rige -
All 0.25W 5% carbon film
Capacitors
(o] 100u radial elect., 36V
Cc2 4u7 radial elect., 16V
C3 6n8 ceramic disc
Semiconductors
D1 1N4001 1A 50V diode
D2 BZY88C3V0 500mw 3V
Zener diode
D3 1N4148 70mA 100V diode
TR1,TR2 BC548 npn transistor
2 off)
1C1 UM3763 whistle switch

Miscellaneous

MiC1 Omnidirectional electret

microphone insert

RLA 12V 320 ohm coil relay,

single-pole changeover
mains contacts

Printed circuit board available from
the EE PCB Service, code EE805;
single-core screened cable; solder pins;
solder, etc.

Suitable a.c. or d.c. supply e.g. mains
transformer with 12V secondary rated to
drive the load used, or plug top power
supply with 9V to 15V ourput at the re-
quired current (100mA for relay unit).

Approx cost

£9

plus supply

guidance only
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% C3 MOUNTED VERTICALLY

Fig. 2. P.C.B. layout and wiring for the Whistle Switch.

Check the board for any “‘dry” joints or
solder blobs that are causing any shorts.
If all is well then the board should be
powered up without the whistle switch i.c.

TESTING

Once the p.c.b. has been powered up, the
following spot checks can be made. At this
point check both voltages at point A4 and
point B and make sure they are correct.

Point A can be anywhere from about 9V
to 20V and point B should be at 3V. If
not check and make sure the polarity of
the Zener diode D2 is correct, as this will
damage itself and IC1.

When you are happy that all is well,
switch off the power and insert the whistle
switch i.c. and power up again. Now
WHISTLE! You should hear the relay
operate with each whistle. A little practice
may be necessary for you to find the higher
and lower frequency limits.

INUSE

By using the relay contacts, you are able
to use this “sound switch” in anything you
want - the choice is yours.

One idea may be to connect it to a mains
table lamp and simply by whistling it will
activate the light.

The specified relay can be used to switch The prototype unit, the circuit and relay have been changed in the final version.
up to 3A a.c. inductive loads. However if
you intend to switch mains appliances the  suitably fused. Do not attempt to switch killl. Remember that if you connect a
unit must be housed in a fully enclosed  mains appliances unless you are ex- mains appliance mains voltages are then
Earthed metal box and the supply must be perienced in wiring to the mains — it can present on the p.c.b. O

EVERYDAY ELECTRONICS BINDERS

Don’t let your valuable issues of EE get binned,
burned or bitten (by the dog). Get one of our ex-
quisite orange hard-back binders, slip each issue
into it as you get them and you will always know
where they are- we hope!

Binders to hold one volume (12 issues) are avail-
able from Everyday Electronics, 6 Church Street, Wim-
borne, Dorset BH21 1JH for £5.95 (£6.95 to European
countries and £8.00 to other countries, surface mail)
inclusive of postage and packing. Payment in £ ster-
ling only please.

Binders are normally sent within seven days of receipt
of your order but please allow up to 28 days for UK
delivery — more overseas.
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PROJECT BOXES A range of high quality boxes moulded in black high
impact ABS, easily drilled or punched to produce a professinal looking
end product

PE W L H  PRICE
g 75 56 25 20.$7 LCD DOT MATRIX
T4 111 57 22 £0.92 GRAPHICS DISPLAY.
MB1 79 61 40 £1.35 MADE BY HITACHI,
MB2 100 76 41 £1.47 PART No LM225.
MB3 118 98 45 £1.71 Moduie size:
MB4 216 130 85 £5.19 270w x 150h x 13t,mm.
MB5 150 100 60 £2.35 Display area:
MB6 220 150 64 £3.95 239w x 104h mm.
MB 7 177 120 83 £3,42 No. of dots 640 x _200.
MB8 150 80 50 £2.02 Data sheet supplied.
All slzes are In millimetres ONLY £23.50.
SPECIAL OFFER — PROJECT BOX 30,00 SWITCHES
As above boxes 50 x 70 x 25mm
ibieashih Iaries 4 TO CLEAR. MIN TOGGLES,
P : ROCKER, TAB, SLIDE, ETC.
KEY SWITCH 45 ASSORTED SWITCHES
3 Position keyswitch FOR ONLY £8.95.
£2.35

MICRO SWITCH roller arm operatlon spdt 40p each
MINIATURE TOGGLE SWITCHES

spdt 60p each spdt 3 position c/off 70p each
dpdt 70p each dpdt 3 position c/off 80p each
3 pdt 90p each spdt 3 position c/off biased both ways 70p each
4pdt £1.20 each dpdt 3 position c/off biased one way 80p each

spdt biased 60p each

MINIATURE TOGGLE SWITCH pcb mounting 3pdt
MINIATURE PUSH TO MAKE SWITCH
DIL RELAYS 5 volt dp/changeover

12 volt dp/changeover
RELAY 10 amp contacts sp/changeover 12 volt coil
CAR HORN RELAY in metal can with fixing lug, s/pole on

10 amp contacts £1.00 each 6 for £5.00

20 AMP RELAY dp on 12 volt coil £1.50 each 4 for £5.00
REED RELAY 12 volt 50p each 10 for £4.00
240 VOLT AC RELAY. 3-pole c/o 10 amp contacts £1.50 each 4 for £5.00
12 VOLT DC RELAY BOARD A useful PCB (196mm x 71mm) with 3 x s/pole c/o
relays and 1 x d/pole c/o relay. Connections to relay contacts and coils are
brought out to pcb mounting terminal blocks £1.00 each 6 for £5.00

50p each 10 for £4.00
50p each

60p 10 for £5.00

80p 10 for £6.00
£1.20 each

DIL SKTS ‘D’ CONNECTORS

8 pin 10 for £0.60 plug socket cover
14 pin 10for £0.90 9 pin 30p 30p 35p
16 pin 10for £1.00 15 pin 40p 40p 35p
18 pin 10for £1.00 25 pin 50p 50p 40p
20 pin 8 for £1.00
24 pin 8for £1.00 ALL COMPONENTS FULL
28 pin 6 for £1.00
40 pin 5 for ¢100 | SPECIFICATION DEVICES

SEMICONDUCTORS - TRANSISTORS -
ICS - DIODES - REGULATORS -ETC

2N3702 10p ea 12 for £1.00 VOLTAGE REGS

BC337 10p ea 12 for £1.00 7g812/7805/7912/7905

2N3904 10p ea 12 for £1.00 all 35p each, any 4 for £1.20

TIP31B 30p ea apsg2An Temperature Sensor i.c.

TIP 3055 90p ea  mounted on 1.5m screened lead

2N3055H 60pea  complete with data and

2N3771 £1.20ea ,nniication notes £1.50 ea

741op-amp  25pea Sfor£1.00 | \3g14/1 M3915 Bargraphics £2.95ea

555timeric  30pea 4for£1.00 | \1397T variable voltage regulator

LM324 guad mounted on a small heat sink
op-amp 30p ea 4 for £1.00 4for £1.00

1N4007 diode 20 for £1.00

Dept EE, Mailtech
PO Box 16 Ludliow

Shropshire
SY8 4ANA
Tel: 058 474475

642

B e B i ——— OPTO DEVICES -LEDS -ETC
hr—— o r——tar—= gy — A —— PHOTO SENSITIVE SCR

e e e A= S E = e Mounted on a PCB. No data,
o — - i S S 60p each, 2 for £1.00

T a e w»ms wm == - P~ — 7 SEG DISPLAY

e A e mes o o | — MANB610 2 digit 0-6" high com anode, amber
- e @ = o= om B o= - ‘e a=m = 60 p each, 4 for £2.00
- ) OPTO-ISOLATOR OP12252
——F—t—t— ] 50p each 10 for £4.00

SLOTTED OPTO
ELECTRONIC COMPONENTS y iy
-LEDS - LEDS - LEDS

5mm rnd red/yellow/green/amber 10p each 12 for £1.00 any mix
5mm rnd high brightness red/green  20p each 6 for £1.00 any mix
Smm rnd flashing red 60p each, yellow/green 70p each
5mm rnd bi-colour 20p each, tri-colour 30p each
Rectangular 6 x 6 x 2mm red stackable 10p each 12 for £1.00
LED mounted in chrome bezel red, yellow or green

30p each, 4 for £1
LED mounted in a black bezel red only 25p each, 5for £1.00
PLASTIC BEZEL for 5Smm rnd leds 10 for 40p
20 ASSORTED FULL SPEC LEDS. Various shapes and colours £1.00

ALARM CONTROL UNIT

Single zone alarm control unit built into a domestic light switch

box. Ideal for home, caravan, boat, garage, shed etc.

Facilities: — Normally closed loop for pir sensors, door/window

contacts etc. SIREN

Normally open loop for pressure mats.| 15 yolt de for external use

24-hour loop for personal attack button| 1154p, £8.95

Visual indication that the system is BELL BOX ’
operational. A plastic bell box cover

Automatic entry/exit delay. supplied with backplate. 1

AEmaNT|s / Stomecet Red/yellow/white or blue
Alarm output cmos logic level.

£6.95 each
PRICE COMPLETE WITH FULL INSTRUCTIONS £8.95
BELL/SIREN INTERFACE BOARD COMPLETE £3.95
BELL/SIREN INTERFACE PCB ONLY £1.50

PASSIVE INFRA-RED ALARM SENSORS

SUB-MINIATURE PASSIVE J’—'*"“'
INFRA-RED SENSOR ONLY

£5.95 i

Brand new passive In-

fra-red sensor, measures

only 33mmW x 24mmH x

289mmD. Logic level output. |

Full data and application

notes supplied. :

EX INSTALLATION SENSORS tested working.

Type 1. Measures 180 x 112 x 70mm with walk test led, relay output
and tamper protection. 12 volt dc supply required £8.50 ea
Type 2. As above but a smaller unit 123 x 62 x 50mm £11.75ea

DOOR/WINDOW Please note: There may be variations in
CONTACTS the size of the above passive infra red
Surface or flush mounting, . d
white £1.10 ea| Sensors depending on stock at the time
JUNCTION BOX of ordering. But the unit will certainly be
white 6 way 80P| within the stated sizes.
DUAL TECH SENSOR Microwave and passive infra-red combined.

Separate led indication for each function. Measures 120 x 75 x
50mm. Relay output 12 volt dc tamper protection £29.95 ea

BREADBOARDS - CAPACITORS -
SOLAR CELLS - HEATSHRINK - ETC

SOLAR CELL 2 volt 150mA max, slze 60 x 100mm £1.35 ea 5for £6
HEATSHRINK SLEEVING 8mm dia x 40mm long 5 lengths for £1.00

BNC SOCKETS 50 ohm single hole fixing 50p ea 10 for £4.00
MIN BNC PLUG AND SOCKET 2 pairs for £1.50
PIEZO TRANSDUCER 5 assorted types £1.00
MERCURY TILT SWITCH BREADBOARD
Standard on/off £1.00 each 173 X 65mm 840TP £5.25 each
4 Contact (Directional) £1.50 each TEXTOOL ZIF SOCKET
28 pin zero insertlon socket £5.95 each
PIEZO VIBRATION SENSOR SOLID STATE RELAY
with data sheet £1.00 each Switch mains up to 7 amp 12 or 5 volt
control voltage both types £2.95 ea

6 VOLT NI-CAD PACK 5AA NI-CADS, fast charge type
CAPACITOR 10,000 mfd 25 volt with fixing clip
CAPACITOR 470 mtd 400 volt £1.50 each 4 for £5.00
CAPACITOR 0.1mfd 63voit 6p each 10 for 50p
EPROMS 27C256 —~ 30 27C512 - 25. Once programmed but never
used eprom. Mounted on a plastic carrier, can easily be removed
from the carrier or used with a low insertion force socket.

27C256 £1.00 each 6 for £5.00 27C512£1.20 each 5for £5.00 §
Suitable low insertion force socket 28 pin 40p ea 3 for £1.00
MULTITURN PRESETS 20mm RECT, 500R, 1K, 5K, 10K, 20K, 50K,
100K 1MO. 40p ea, 3 for £1.00

£3.95
60p each

All prices include VAT.
Please add 75p carriage to all orders
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Regional semi-finalists fo; the Toshiba Year of Invention have
recently been announced. There are forty-four in all and among
them are a number of young invertors, with electronic innovations.

FENCING TARGET

In common with most novice fencers,
16-year-old Katherine Brown from Raynes
Park in London found that she
had problems co-ordinating her speed
and point control. During practice at
Wimbledon Fencing Club, she came up
with the idea of a fencing ‘‘dartboard™
and developed it into the Electronic Point
Efficiency Exerciser (EPEE). Now her
invention has won Katherine a place in the
regional semi-finals of the national
Toshiba Year of Invention competition,
organised by the Confederation of British
Industry.

“‘There is no value in being faster than
your opponent if you keep missing him, "'
she says. "“Nor is it much good being per-
fectly on target if he has time to parry you.
At present, the only way to achieve both
point control and speed is through boring
and repetitive exercises. '’

Fellow club members had rigged up a
number of training devices involving golf
balls on strings and electric bell pushes,
with varying success. “‘None of these was
very effective because the fencer could
choose the area to attack thus remov-
ing the element of surprise that forces
you to make split-second decisions,’’ said
Katherine. ‘7 began to develop an alterna-
tive as part of my final project for GCSE
crafl, design and technology. '’

EPEE is an electronic target or lunging
pad, powered by a six volt battery. It uses a
system of logic gates, a binary counter and
a pulse generator to indicate an area of the
target to be attacked, limit the time avail-
able for that attack and provide a response
to the success or failure of the attack.

Accurate judging in fencing competitions
is now achieved through the use of electric
foils, stainless steel lamé jackets and body
wires connected to score boxes.

Katherine used this technology as the
basis for her invention. "My design is a
padded rectangular board, about 60crmn by
40cm, covered in a grid pattern of lameé
fabric,’’ she explained. '‘There are lights at
the corners of each fabric rectangle, which
flashon and off. "’

“If the fencer's electric sword comes into
contact with the target area, buzzers sound
and a bulb lights up. If he/she misses,
nothing happens, but other rectangles con-
tinue to flash in sequence. The time limit
can be slowed down or speeded up to allow
beginners or experienced fencers to use
the device. "’

At the moment, Katherine's electronic
lunging pad stands against the wall to
prevent it from retreating under impact, but
she is investigating other support methods
that would also retain height adjustability
for use by children and the growing num-
ber of wheelchair-bound fencers. With the
increasing popularity of fencing worldwide,
she believes there is a large potential
market for her invention.
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Now about to embark on her A-levels at
Tiffin Girls School, Kingston-upon-Thames,
Katherine has set her sights on a career in
nuclear physics.

SWITCH MODE AMP

Other regional finalists include Swan-
sea schoolboy, Jonah Nuttgens who has
designed a new lightweight power amplifier
ideally suited for miniature hi-fi and disco
equipment.

Fourteen-year-old Jonah, who lives at
Reynoldston and attends Bishopston Com-
preshensive School, said he got the idea for
the switch mode power amplifier from a
light dimmer circuit layout in an electronics
project book.

"The main benefits of a switch mode
amplifier are that it is cheaper, smaller and
lighter than a normal amplifier, because it
does not require a large heatsink or a large
transformer — both expensive items. This
makes it ideal for use in miniature hi-fi’s

and easier to transport for discos and
stage amplifications. It is ‘environmentally
friendly’ because it uses less electricity. '

He explained that in a normal amplifier
the voltage sent to the loudspeakers is
controlled by changing the resistance of
two transistors. It is the resistance of the
transistors that causes heat to be gener-
ated. In his switch mode design the output
transistors are switched on and off many
thousands of times per second, giving an
output voltage proportional to the time the
transistor is kept on. Because the resis-
tance of the transistor is either very high or
very low, very little heat is produced.

TEXT PHONE

Richard Mead, 16-year-old schoolboy
from Cheltenham College, has for the
second time, won a place in the regional
semi-finals of the competition. Last
February Richard received £5,000 as
winner of the schools category for his
Powersave energy monitor. His new idea,
called Textcall, is a design for a
simple-to-use telephone for people with
hearing difficulties. Although most learn to
lip read and use sign language, the
telephone presents an additional problem.

Up to now telephone communication has
been almost impossible, the only solution

being the use of a textphone or computer
modem link, where the user types his or
her message into a computer, which is then
transmitted via telephone modem to a ter-
minal at the other end of the link. Such sys-
tems are expensive, cumbersome and re-
vlqu{(re a unit at each end of the telephone
ink.

Richard Mead's Textcall requires only
one unit at one end of the telephone line. It
does not require a transmission unit as
messages are sent using the dialling tones
of an ordinary tone-dialling 'phone.

The number keys one to nine on a 12-
button key pad of the telephone each rep-
resent three letters of the alphabet. The
bottom three keys, the star, zero and hash
symbols are used to identify which of the
three letters was meant. A simple sequence
of two presses per letter is used to enable
rapid transmission of any alphabet letter.

The tone sequences are received by a
Textcall unit attached to the ear piece of
the non-hearing person’s telephone, which
decodes these sequences into letters and
words, and then displays them so that they
can be read. Assuming the non-hearing
person can speak and the original sender
can hear, the message can be answered
verbally. If not, a second Textcall unit can
be fitted, enabling two-way communication
between two deaf people.

Richard had the bright idea for Textcall
when his sister complained about the dif-
ficulty she had communicating with a deaf
friend outside school time. He began work-
ing on his idea as a GCSE electronics
project and has now developed a prototype
receiver and hopes a microprocessor will
eventually carry out the basic logic func-
tions of the unit.

He says his idea is principally for use
by deaf people and hopes to interest the
Government and other organisations who
spend considerable funds installing com-
plicated systems to help these people.

Textcall requires nothing more than one
unit, a regular telephone and several
keypad overlays which are distributed to
those who might call the user, showing
them how to send each letter. Richard
believes there is nothing available to
complete with its simplicity or value for
money.

FINALS

Regional judges will be visiting all the
semi-finalists, chosen from 4,333 entries.
Regional finalists will be announced during
September, each of whom will win Toshiba
equipment worth approximately £2,000
and at the judges discretion, financial assis-
tance to help develop their inventions for
the finals.

The Toshiba Year of Invention, now in
its fifth year, offers total prizes valued in
excess of £100,000.

POCKET-SIZED EPROM ERASER

A new compact and lightweight UV EPROM eraser, specifically designed for technicians in
the tield and electronic enthusiasts has been launched by Ultra-Violet Products Ltd. The port-
able DE-1 can erase EPROMS in about two minutes, is battery-operated and easy to use.

Depending on their size, three to eight EPROMS are simply placed on the eraser’s foam
padded tray and a UV lamp unit is lowered onto the components. A specially tailored vertical
sliding mechanism helps the operator to adjust the lamp to the correct height above the

EPROMS.

Weighing only 335 grams and measuring just 3.8cm x 8cm x 17.5cm, the DE-1 readily fits into
a pocket or tool kit and is particularly useful when a mains power supply is not at hand. The 4
watt, 254nm UV light source is powered by four standard batteries which operate for at least

tive hours. The DE-1 retails at £22.00.

Ultra-Violet Products Ltd., Dept. EE, Sclence Park, Milton Road, Cambridge CB4 4FH.

Tei: 0223 420022, Fax: 0223 420561.
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CIRCUIT SOFTWARE

DEVELOPED by Interactive Image Technologies Ltd., based in Toronto,
Canada, Electronics Workbench is a powerful software program that
allows electronics students and enthusiasts to build and simulate
analogue and digital circuits on a computer. The components are those
found in any electronics lab and the traces on the simulated instruments
are the same as you’d get on real equipment — at a fraction of the cost.

The software consists of two mod-
ules. The analogue module simulates the
analogue parts and instruments. The digi-
tal module provides ideal digital parts and
instruments needed to build and test logic
circuits.

Both modules are claimed to be simple
and intuitive to use with the same click-
and-drag interface. If the circuit gets too
big for the screen you can scroll and keep
building. Because the wires are routed
automatically and a grid is available, even
complex circuits are readable. All com-
mands can be issued from menus with a
mouse, and common operations also have
keyboard short-cuts.

You can cut, copy and move groups of
parts, or put parts into a “black box”
called a macro. Even put one macro
inside another to simplify complex cir-
cuits. Macros can be used simultaneously

in many places in a circuit, and are stored
in the parts bin for later use.

Analogue Module includes: SPICE
simulation; Transient and steady-state
analysis; Resistors, capacitors, inductors,
transformers, diodes, Zener diodes,
bi-junction transistors, L.e.d.s, bulbs and
fuses; A.C. and D.C. voltage and current
sources; Function generator for square,
triangular and sinusoidal waves; Multi-
meter; Dual-trace oscilloscope (1Hz to
999MHz); Bode plotter (—~200 dB to + 200
dB).

Digital Module includes: Simulation of
ideal logic; AND, OR, XOR, NOT,
NAND and NOR gates, RS, JK and D
flip-flops, half-adder, seven-segment dis-
play, l.e.d. and voltmeter; Word generator
(16 eight-bit words); Eight-channel logic
analyzer (hexadecimal and graphical dis-
play); Logic conversion (gate, NAND
gate, truth table and boolean
expression representations);
Logic simplification (Quine-
McClusky).

Various versions are avail-
able to suit a range of
PCs and monitors (includ-
ing a Macintosh Version).
The single user Professional
Version costs around £190.
For more information con-
tact L] Technical Systems,
Dept EE, Francis Way, Bow-
thorpe Industrial Estate, Nor-
wich, NRS 9JA. Tel: 0603
748001. Fax: 0603 746340.

COMPACTIC.TEST

The ChipMaster Compact from ABI Electronics Ltd is claimed to be the first 40-
pin full functionali.c. test incorporated into a battery operated handheld unit.

The unit features a single wide entry
zero insertion force socket which accom-
modates all d.i.l. packages while the in-
tegral dot matrix l.c.d. display shows test
results, i.c. function and pin data. The unit
accepts i.c. codes directly from the keypad
or will perform a search to identify the
device from their characteristics.

It is claimed that unknown, unmarked
and housecoded devices can thus easily
be identified and tested. Intermittent and
temperature related faults are easily found
using conditional loop modes. The Chip-
Master Compact has many applications
anywhere where verification of an i.c. is
required. It costs less than £300.

The ChipMaster Compact is based on
the ChipMaster product which ABI has
been marketing for two years. It has
enjoyed considerable success in diverse
markets from research and development
to quality and education. This develop-
ment extends its application to those areas
where portability is important.

ABI Electronics Ltd., Dept. EE, Mason
Way, Platts Common Industrial Park,
Barnsley, South Yorkshire, S74 9JG. Tel.
0226 350145 Fax. 0226 350483,

MICROSOFT
COMPLAINT
UPHELD

Last month Barry Fox took Bill Gates
and Microsoft to task in For Your Enter-
tainment. Barry also mentioned that he had
made a complaint to the ASA concerning
Microsoft’s advertisements for Windows 3.0
Microsoft claimed that the average time a
computer user takes from scratch to master
Microsoft Windows 3.0 software was two
hours thirty minutes, Barry disputed this
and, not surprisingly in our view, the ASA
upheld the compiaint.

Apparently Microsoft have agreed to
amend the advertisement if it is used again —
maybe they would do better to spend the
time on improving the product! Egg on face
for Microsoft and their advertising agency
Ogilvy and Mather Advertising. Well done
Barry. Another step in the right direction for
usable software.

By the way our computer left the last line
off Barry’s piece last month (human error
not software this time). The missing words
are **had trouble with an earlier version™. If
you are still looking for the ending — sorry.

21YEARS FREE
COMPETITION

As a small “advanced” celebration of 21
years of EE we present an easy to enter
FREE competition.

Just for those readers that actually read
each page — and have done so since the first
issue — we have a bit of fun and a dozen new
Maplin Catalogues to give away. Thanks
Maplin for the prizes.

All you need to do is to send in, on a
postcard or the back of a stuck down en-
velope, the name of the author of the first
Teach-In. and the author of the first Shop
Talk. Yes both titles have been running since
issue No. 1. in November 1971.

As a tie breaker the *“dancer” (we use the
term loosely) on page 36 of issue No. 1 is the
present editor, suggest what he might be
saying. Keep it clean, we will ‘publish the
best/funniest (if any) and give the names of
the prize winners in the December issue. All
entries to our editorial address (see page
619) by October 7th 1992.

So come on all you long standing readers
let’s hear from you.

Everyday Electronics, October 1992



FOR YOUR

by Barry Fox

ENTERTAINM

ENT

Doomed CD-ROM

Every day | become more sure that
there is no mass market future for
CD-ROM as a PC peripheral. The sys-
tem is fine for “vertical” applications,
where the PC and ROM drive are
set up to run one piece of business
software. But any attempt at using
the same PC/ROM hardware “horizon-
tally”, to run a variety of ROM discs, is
doomed to failure.

The root cause of the problem is the
“open architecture” of the PC world.
With no tight standard specification for
competitors to follow (like the stan-
dards for music CDs, cassette tapes or
mains voltage) hardware and software
from different sources will be just suffi-
ciently different to make compatibility a
matter of pot luck.

Virgin's software division recently
‘sent me a copy of “North Polar Expedi-
tion”, a CD-ROM based on expedi-
tions by Sir Ralph Fiennes. | did as the
instructions told me and typed “Go"” at
the DOS prompt for the ROM drive.

The screen went blank and threw up
an error message. “Sorry, you have in-
sufficient memory”. But my 386 PC
has two megabytes of memory, and
QEMM memory management to make
the best use of it.

The error message on screen told me
to try typing “NP”, which | did. The
computer then locked itself into a cycle
of displaying “Invalid directory” over
and over again.

After a cold re-start | tried run-
ning British Telecom’s Phone Disc CD-
ROM of telephone directories, just to
check that the sytem was not faulty.
Phone Disc ran smoothly.

| also tried running the Polar CD-
ROM from my multitasking software,
Desqview. | got the same error mes-
sage, but this time the whole system
crashed.

On re-booting | found a string of
problems. The crash had corrupted a
large and valuable data file. Luckily |
had a recent back-up so only lost a few
entries. But the crash had also cor-
rupted the MSCDEX extension to the
MS-DOS operating sytem which is
needed to control a CD-ROM drive. it
had also corrupted the .EXE file for my
wordprocessor.

It took me four hours to find backups
and original source file discs, and re-
build the hard disk. | may yet find other
files which the crash corrupted.
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The instruction manual for the
Polar CD-ROM has a section on
troubleshooting. It tells me to go
through my Config and Autoexec files,
looking for drivers to remove. | should
also reduce the number of files and
buffers. And because other software
will need more files and buffers, |
should keep and load a special copy of
my Config file for running the Polar
CD-ROM.

Hey, I've got a better idea. Why don’t
| leave things as they are and not
bother to run the Polar CD-ROM.

If I want to run the Polar progam |
will wait until it is available on a
“closed architecture’’ system, like CD-
|, where the hardware and software
specification is so tight that any pro-
gram disc is guaranteed to run on any
hardware system. | look forward to the
day, too, when manufactures will build
CD-I| players into TV sets, where they
surely belong, along with a plug in
keyboard to make searching for text
data far easier than with a mouse and
on-screen menu.

Not A Lot Of People

Know This!

It is now nearly two years
since unified Germany stopped using
SECAM for what had previously been
East Germany, and switched to PAL.
This happened without any publicity.
Even the date of the transition is hazy.
Some say January 1991. Others are
more specific and say the switch was
thrown on 9 December 1990.

What matters is that by 1991
SECAM was out of Germany. It was
was out because it was out of the
question for Germany, the country
which had invented PAL, to go on
using France’s SECAM anywhere in its
new territory.

The change was easy for the East
German broadcasters. Many were al-
ready using component video studio
equipment which needed no conver-
sion. It was only necessary to convert a
few transmitters.

All the West German transmitters
serving the border areas and Ber-
lin were already beaming PAL pro-
grammes into the East. And the East
had long since given up trying to stop
people watching Western TV, for
instance by tricking young school-
children into drawing the clock which
they saw on their TV screen at home;

the East and West used different
clocks. It is now very hard to buy new
professional SECAM equipment from
previous suppliers Thomson and BTS.
There were few complaints from
viewers. Since the Eastern authorities
relaxed their grip on TV viewing, many
people in East Germany had already
bought dual standard TV sets capable
of receiving PAL and SECAM. They
had been using them to watch West
German TV programmes which were
far more interesting than the drab
political diet authorised in the East.

Many people were flush with hard
currency exchanged for the toy money
previously used in the East. With their
new money some bought cheap PAL
sets brought in from China. Many
bought European sets made by Grun-
dig, Thomson and Philips. Others
bought Japanese equipment.

So 1991 was a boom year for the
electronics companies in Europe. This
disguised the downwards spiral which
is best shown by the offtake (that's
sales and rental deliveries to homes)
of colour TV sets in the isolated UK.

The UK offtake in 1983 was 3.32
million. By 1988 it had climbed to
4.43 million. The number has fallen
each year since then, to 3.33 million in
1991, and is expected to be lower
again this year.

The East Germans who could afford
a TV set have now bought one and
there is no more free money to spend.
Many ex-Easterners are out of work
because the industries they worked
for were uncompetitive and folded.
So they have little hope of earning
spare cash. The manufacturers had
geared up to a longer boom and
ended up overstocked and filling their
warehouses.

This is why German broadcast re-
search facility IRT is now hatching plans
to switch other Eastern bloc countries
from SECAM to PAL. The most likely
first on the list is Czechoslovakia.

In France many sets are already dual
standard, PAL and SECAM. French
viewers watch PAL programmes from
all the surrounding countries. There
would be no great problem in switch-
ing France from SECAM to PAL, and it
would generate some extra sales. But
politically it would be dynamite for
France to abandon the home-grown
system it originally adopted to try and
protect its national industry.
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A single "master” design, withhgood
qguality audio, range over S0m (100 ft),
that can be linked to as rmany identical
stations as required. A ‘conferencing”
set up is also possible

sizes, from the simple two station

connected by wires types to the more
elaborate f.m. multi-station wireless types.
All have their advantages and disad-
vantages, some of the more pertinent are
compared below:

INTERCOMS come in various shapes and

Two Station A.M. Wire Connected

1 Simple electronics, often using the
loudspeaker as the microphone lead-
ing to poor quality.

2 Incapable of being expanded. The
master may call the slave and the
slave may call the master, but a slave
may not call another slave, if one was
to be connected.

3 Does not suffer from any mains-
bourne interference.

4 Extremely cheap and cost effective.

Two Station F.M. Wire Connected

1 More Complicated electronics but
slightly better audio quality.

2 and 3 As above.

4 Not particularly cheap but still
worthwhile.

Two Station A.M. Wireless

1 Much more complicated electronics
having to modulate the audio onto
the mains supply.

2 Asabove.

3 Severe interference from mains click’s
and pop’s. Could also itself cause in-
terference to other sensitive devices
connected to the same mains supply.

4 Much increased cost with no real ad-
vantages over wire connected types.

Two Station F.M. Wireless

1 Complex electronics but vastly im-
proved audio quality.

2 Asabove.

3 Not subject to any interference but
could still cause interference itself.

4 Cost is high but probably the ul-
timate in intercoms.
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MULTI-STATION
INTERCOMS

Up till now we have not considered
multi-station systems. These are vastly
more complicated either in the connection
between each unit, or in the case of wireless
types, the electronics.

A simple system consisting of, say master
and several slaves are a distinct possibility
for wire connected units, but only the *“‘nor-
mal” operation of master-to-slave or slave-
to-master is possible. A slave cannot call
another slave. In this instance of course the
wiring between each unit is much more
complicated.

With a.m. wireless systems the situation.

is on one hand simplified and on the other
more complicated! As of necessity, each

unit must be a master, that is, each unit

must be capable of sending and receiving
independently. This makes it easier for any
unit to call any other unit.

On the other hand only one connection,
or conversation between any two units can
take place at any one time. Any other unit
wishing to call will interrupt the existing
connection.

This disadvantage is easily rectified if an
f.m. system is used. Since the audio signal
must be modulated onto a sub-audio signal
and then passed through the mains, it is
easy to select different send and receive fre-
quencies for each master unit. In this way
multi-connections can take place over the
same mains supply.

VERSATILE
INTERCOM

The design presented here does not
pretend to overcome all the disadvantages
set out above, nor is it the ultimate in
design. It is essentially a single unit, or
station which can be very easily expanded
to as many stations as required.

It does however possess several distinct
advantages which, when compared with
the initial cost rather outweighs the disad-
vantages:

1 Audio quality is particularly good,
employing a microphone instead of
using the loudspeaker to perform the
same function. Surprisingly, this does
not add any considerable cost to the
unit as a whole.

2 Each unit is a master making several
connections possible. Indeed even a
*“conference” facility is possible as we
shall see later.

Interference is no problem.
Cost is moderately high but not exces-
sive.

DESIGN CRITERIA

As mentioned earlier, one of the disad-
vantages of simple intercoms is the lack of

S w

Fig. 1. Principle of operation of the Versatile Intercomn.
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good audio quality. This was the main
requirement for this design, and was
achieved by using a microphone insert
instead of using the loudspeaker. The reason
is often put down to cost, but a 90p
microphone insert is hardly a worthwhile
argument.

The second requirement was to be, to a
certain extent, multi-station. As was indi-
cated earlier, if each unit is a master then
slave-to-slave communication is simple.

A third and important requirement was
that each unit must be permanently un-con-
nected to any source of supply voltage until
each was used. It is often found in other
intercom systems that the batteries or other
supply are always connected, although ob-
viously not drawing too much current.

In achieving this requirement the use of
a power supply was a distinct possibility,
eliminating the cost of buying batteries.

Each unit being a master and each having
it’s own power supply, the connection be-
tween each unit is made by three wires. This
greatly simplifies the switching and allows
the microphone to be permanently con-
nected to the electronics, whilst the speaker
is connected so that it is always in the
“Listening” mode.

PRINCIPLE OF
OPERATION

The principle of operation is shown in the
system block diagram, Fig. 1. This shows
one unit with the microphone permanently
connected to the electronics and the simple
on/off switching used. The loudspeaker is
connected, via the station selector switch,
to a common connection between all other
units. We shall call this connection the “Call
Line”.

In the normal position the Listen/Talk
switch is biased to be always in the listening
mode and with the power source discon-
nected. Thus all units are “listening™ on the
“call line”

STATION-TO-
STATION

Consider now if, say Station One wishes to
call Station Two, this is shown by the heavy
line. The user of Station One ensures that
the Station Selector switch is set to the “call”
position. He/she then switches the station
to the talk mode and by pressing a switch
causes a tone to be heard not only at Station
Two, but all other stations connected to the
system.

By announcing after the tone with whom
he wishes to communicate, it should be clear
to other stations listening who is being
called. Once Station Two answers, each
station then selects the appropriate position
on the selector switch and a private conver-
sation will have been set up.

Now consider if say Station Four wishes
to call Station Three, this is shown in the
diagram by the dotted line. Station Four
follows the procedure just described for call-
ing, and once Station Three replies, each set
their station selector switch to the correct
position. Thus, two independent conversa-
tions have now been set up on the same
circuit.

CONFERENCING

The conference facility is a little arranged,
but is the best that could be accomplished
with such a simple switching system.

Assuming that Station (1) wishes to call
a conference with Stations (2) and (3) but
not (4). He simply follows the same calling
procedure using the “call line”. Once each
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station has replied they remain on the “call
line” and the conference follows.

It is assumed that Station Four will very
kindly set the station selector switch to an
arbitrary position and not listen in! The con-
ference facility is not private.

If more than four stations are on the cir-
cuit, it is quite in order for say, Station (4) to
call Station (5) on the “call line”, and then
for each to set up their own private connec-
tion (dashed/dot line). Only a brief inter-
ruption of the *“‘conference” will have taken
place.

One disadvantage should now be ap-
parent. If any station does not return the
Station Selector switch to the “Call” posi-
tion, it cannot be contacted further. The
only way it could be called, is if the station

Resistors
R1

All 0.3W 10% carbon film

Capacitors
C1,C4,C8,C9 100n Mylar or
polyester (4 off)

C2 560p polystyrene
C3,C5 4,7 radial elect, 16V -
2 off)

C6 100y radial elect, 16V

Cc7 1000y radial elect, 16V

C10 47n Mylar or polyester

Semiconductors

D3 5mm Red light emitting
diode

TR1 2N2646 unijunction
transistor

1C1 LF351 op-amp

1C2 LM380N audio
amplifier

Approx cost
guidance only

15k
A3 2 229

R4, R6 47k (2 off) HOP
R6 22k TALK
R7 12k Page

RS, R9 120 (2 off)

R10 1k5

previously in contact with it calls on the
direct connection as shown previously by the
heavy and dashed lines.

CIRCUIT
DESCRIPTION

The full circuit diagram for the Versatile
Intercom is shown in Fig. 2. The power sup-
ply circuits are shown in Fig. 3.

Two i.c.s are used as the basis, with ICI
operating as a pre-amplifier and IC2 as a
power amplifier. Transistor TR1 operates as
a tone generator.

Pre-amplifier

Resistors R1 and R2 form a potential div-
ider applying about 1-:5V to the condenser
microphone insert MIC1. This voltage may

Miscellaneous

MIC1 600 ohm condenser
microphone insert

LS1 8 ohm, 75mm dia.
loudspeaker

S1 d.p.d.t., biased one way
min. toggle switch

S2 1-pole 6-way rotary switch

S3 s.p.s.t. press-to-make switch

Plastic ABS case, size 118mm x 98mm x
45mm; stripboard, size 20 strips x 36 holes;
control knob, 22mm diameter; l.e.d. mount-
ing clip; screened cable; 8-pin i.c. socket; 14-
pin i.c. socket; plastic screw terminal block,
7-way; connecting wire, hardware etc.

BATTERY VERSION ADD
B1 PP3 battery
PP3 battery clip; 12mm (%in) “Terry" clip

MAINS VERSION ADD

T mains transformer; 240V
primary; 9V-0V-9V 100mA
secondary

D1,D2 1N4002 1A 100V rec. diode

(2 off)
C1 100n Mylar or polyester
C12 1000p radial elect, 16V

Stripboard, size 10 strips x 20 holes;
mains cable

per Unit: £1 8 (mains) £15 (Baty)
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# INTERCOM

vary and is not too critical. The output from
the microphone insert is applied, via the d.c.
blocking capacitor Ci and input resistor R3,
to the inverting input, pin 2 of IC1.

Resistors R4 and RS bias the non-invert-
ing input, pin 3, at about half the supply
voltage, and C3 provides d.c. stabilisation,
and also filters out any hum or noise on the
supply lines. Capacitor C2 provides a slight
amount of low frequency cut, improving the
audio, which often sounds “muffled” with
inexpensive intercoms.

Resistor R3 matches the impedance of the
microphone insert, typically 600 ohms, to
the inverting input, pin 2 of ICi. Together,
resistors R6 and R3 set the gain of the i.c. at
about 32.

Amplifier

The boosted output from ICl is passed to
the non-inverting input, pin 2 of IC2 via d.c.
blocking capacitor C4. This i.c. has a fixed
gain of around 40 and provides just a little
less than one watt output. Capacitor C5
provides hum rejection, and capacitors C7
and C8 provide filtering of the supply lines
for both battery and mains supplies.

The output from IC2 is connected via

capacitor C6 and one half of the Talk/Listen
switch, Sla, to the pole of S2 and hence to
other units.

TONE
GENERATOR

The tone generator, which is used to call
other units, is based around a unijunction
transistor TR1. A tone is required, as call-
ing by voice may get lost in the background
noise.

The circuit may look unfamiliar to many
readers. It is a relaxation oscillator using a

BASE TWO
EMITTER -' =
B O e I 1
P —N JUNTION &
_] BASE ONE

Fig. 4. Unjjunction transistor construc-
tion.
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unijunction transistor. UJT’s, as they are
often called, are not found very often in
designs nowadays so a detailed explanation
will be given.

Unijunction

First refer to Fig. 4, this is a schematic
of a UJT. It has a single layer of, say, n-
type silicon with two ohmic connections at
each end, and a p-n junction near the centre.
The two end connections are called base one
(bl) and base two (b2), while the junction is
called the emitter ().

If the junction is reverse biased, the resis-
tance between bl and b2 is fairly high,
having a typical resistance of >10k. By
forward biasing the junction the resistance
can be substantially reduced to just a few
tens of ohms.

Oscillator

Refer now to the main circuit diagram
Fig. 2. It is assumed that when power is first
applied, capacitor C10 is uncharged and the
emitter of TR1 is near OV.

Current flows via R7 charging C10. As the
capacitor follows the normal exponential
law, a point is reached where the emitter
junction becomes forward biased. At this
point, around half the supply voltage, the
junction conducts and the resistance be-
tween bl and b2 falls.

The reduction in resistance allows the
emitter junction current to flow to the most
negative part of the circuit. In this case it is
towards OV. The emitter junction is effec-
tively at ground potential and Cl10 dis-
charges. This discharge causes a pulse to
appear at the emitter.

+

Fig, 5. Oscillator saw-tooth output
waveform.

ov

BATTERY
01
e L
Stb

240V
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N
E

Fig. 2. Circuit diagram, excluding power supply for the Versatile Intercom.
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Fig. 3. Battery and mains power supply

Everyday Electronics, October 1992



A=250FF Smm & GRID

PATTERN ON 10 CENTRES
B3 OFF 6mm &
C=9mm @
D=10 & ISEE TEXT !
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Fig. 6. Front panel drilling details for both versions.

As the capacitor continues to discharge a
point is reached where the junction poten-
tial falls below the turn-on voltage of TRI,
and the resistance between bl and b2 begins
to rise, This increase in resistance allows the
emitter potential to return back to its pre-
vious state and the cycle repeats.

With the values given the cycle repeats at
a rate approximately equal to 0-8RC, and
produces an audible output with a frequency
of around 1-7kHz. The waveform generated,
Fig. 5, is called a “sawtooth” and gives quite
a “‘rasping” sound.

Push switch, S3 connects power to this
part of the circuit momentarily, thus con-
necting the “call tone” to the input of ICL.
The combination of resistor R10 and l.ed.
D3 provides a simple voltage monitoring
circuit giving a rough indication of the state
of the battery (if used).

POWERSUPPLY

The two circuit diagrams making up Fig.
3, show the details of the battery and mains
circuits.

The basic intercom unit may be powered
by either a battery or mains supply. Con-
sidering the typical use an intercom might
receive in, say, a home environment, there is
little to choose between the two.

Of course the battery is initially the
cheapest, but in the long run it might be
better to consider the mains version.
Although the hum level may be incon-
‘venient.

The battery circuit is self explanatory. The
second half of SI (the Talk/Listen switch),
simply applies power to the whole circuit.

The mains supply consists of the mains
transformer T1, used to step down the mains
voltage, and diodes D1 and D2 provides a
full-wave rectified d.c. output of about 9V.
Capacitors C11 and C12 smooth the d.c. to
provide a 9V output.

Notice that in this circuit, the mains sup-
ply is switched on and off by St (biased off -
Listen). Thus in both versions no power is
applied to the circuit considerably reducing
running costs.

CONSTRUCTION

Construction is best commenced with the
case. Drilling details for the case, as used in
the prototype, are shown in Fig. 6 (front
panel) and Fig. 7 (rear panel). These
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measurements may of course be varied
depending on the case you are using.

The grid pattern for the loudspeaker
should however be adhered to. There is little
to be gained increasing the size or number of
holes to obtain a louder output.

Holes marked with asterisks are for the
mains version only. The dimensions of the
two upper holes will depend on the size of
mains transformer you are using. The other
two holes are used to mount the small power
supply stripboard.

Holes marked “B” are for mounting the
unit on the wall and could be omitted if
desired. They are made by first drilling an
8mm hole and then by using a small needle
file to file out the slot.

Make the hole for the microphone insert
slightly larger than that indicated. Do not
over enlarge though. Push the insert into the
hole and secure using clear adhesive (Bostik
or similar) on the underside of the panel.

For mounting the loudspeaker, carefully
cut out a ring of cardboard equai to the
speaker’s diameter and about Smm wide.
Very carefully stick this to the loudspeaker
using clear adhesive, carefully avoiding the
actual speaker cone.
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Layout of components inside the completed battery version of the Intercom.
. b1
Allow to dry and then fix in place on o o
5 5w e TR
the front panel using a similar method. The % 082/ UNDERSIDE
reason for doing this is to avoid damage MIEY
to the speaker cone, if, for any reason the ) i g L 2 & 20 e
speaker needs to be removed. o SR _ $
The front panel can be lettered using i ¢10 ?
dry rub-down transfers and then given a 5 o ce
coat of clear varnish. Annotate as follows: € TR1
SI - LSN & TLK; S3 - CALL and S2 - -— o dyme —— « S
CALL 1, 2, 3, 4, 5. You can then write the TOS3 gR10 ~
individual locations, bedroom, kitchen etc, e
of each station on a small piece of card stuck J
K
on the front panel. ) -~ e
I M
CIRCUIT BOARD i g cal® ;
The main circuit stripboard component MICT gV o =
layout and details of breaks required in the | ‘screen q
underside copper tracks is given in Fig. 8. . T
Also shown are details of the small mains s @
supply component board (Fig. 9), less mains T
transformer.
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Fig. 10. Interwiring details for the battery version of the Ver-

satile Intercom.

Starting with the main circuit board, the
mounting holes are drilled first and then the
i.c. sockets are mounted. The breaks in the
copper tracks under the i.c.s can be made
at this stage, although it might be better to
make the remaining breaks as construction
progresses.

Wire links can now be fitted followed by
the remaining components. Note that the
positive end of C6 is in the opposite direc-
tion to the other polarised capacitors.

Off-board leads are made using stranded
connecting wire about 15cm long. Use dif-
ferent coloured wire to aid identification
later.

Turning now to the power supply board
(see Fig. 9), follow a similar procedure as
before — mounting holes and then copper
breaks, finally followed by the other com-
ponents. Observe the polarity of the diodes
and the electrolytic capacitor.

FINAL WIRING

The final interwiring details are shown in
Fig. 10. When making connections to the
microphone insert try to be as brief as pos-
sible with the soldering iron, as the inserts
can easily be damaged.

Ribbon cable or stranded wire can be used
when wiring S2 to the 7-way screw terminal
block TB1. The battery is held in place using
a small “Terry” clip.

The stripboard is mounted using short
spacers, rubber grommets or just a single
nut. There is not a lot of space between the
board and loudspeaker and some com-
ponents on the stripboard may need to be
bent over.
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Fig. 11. Final interwiring for the mains version. It is important

the S1b tags be covered with insulating tape.

MAINS OPTION

The mains transformer and mains supply
stripboard are mounted as shown using
holes marked“A*™ in Fig. 7. The mains
cable can be rated at three
amps. Remember to use
a solder tag under one
transformer fixing hole, to
form an “Earth” connec-
tion.

It may be necessary to
join the individual wires
of the mains cable to
those of the transformer.
If this is the case, you
MUST use sleeving over
the joints. Also use sleev-
ing over all the tags on
switch S1b.

It is essential NOT to
connect the wire from S1b
to push switch S3 as

Layout of components
inside the mains driver
version of the Versatile
Intercom.

The mains trans-
former occupies the
position of the battery
and the p.s.u. board
sits below the in-
terconnecting terminal
block. Compare with
photo on opposite
page.

shown in Fig. 10. Follow the layout shown
in Fig. 11, very carefully, and check

thoroughly that mains voltages cannot touch
any other part of the unit.
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Fig. 12. Typical wiring set-up for a three/four station layout in a home.

Two holes are drilled on the right-hand
side of the case to allow the mains cable and
connection cable to other units to pass.

TESTING

It is advisable to test all the units (sta-
tions) before wiring them together. For this,
a second person located some distance away
is required. Connect the units together using
just a pair of wires, between the ground
terminals and the common call line.

Operate switch SI on one of the units,
some background noise should be heard in
the second unit. Press and then release the
Call button, S3, a tone should be heard.
Speak near the microphone. It is not neces-
sary to get too close — arms length is quite
sufficient.

Ask the person at the second unit to
do a similar test. That is, operate the
Talk/Listen switch S1 and then, briefly,
the Call button (83). If you have con-

structed more than two units do the same
tests with each one.

If all is well then the units can be located in
their fina! positions and wired permanently.

TYPRPICAL WIRING

Choose the locations for each unit as re-
quired. A typical wiring layout is shown in
Fig. 12. Four-core cable, perhaps telephone
cable is all that is required to connect three
units. Also shown are the connections re-
quired if a fourth unit is connected. In this
case, five core cable is required.

None of the wiring need be screened, so
any type of cable can be used. By careful
routing of the cable around the house, the
number of cores in each cable can be kept
down to the number of stations plus one. So
for five stations, 6-core cable is required.

INUSE

Much of the principle of operation has
already been discussed, so just a brief
reminder.

When you wish to call a particular station,
make sure that the Station Selector switch
(S2) is in the Call position.

Put S to the Talk position and press the
Call button. If necessary announce after you
release the button to whom you wish to con-
verse. Release S1 to listen.

Once the station answers you can then
either select the appropriate position with
the selector switch to ensure a private con-
versation. Or if just a brief word or two,
leave the switch as it is.

When finished, be sure to return the Sta-
tion Selector switch to the Call position. [J.

“BOFFINS SPECIAL" -
UNIQUE OFFER

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX % 031 667 2611

The suppher to use if you're looking
for-
‘U

17

A WIDE RANGE OF 531
* COMPONENTS AIMED AT THE %

HOBBYIST% 79

* COMPETITIVE VAT INCLUSIVE %

OPEN:
Monday-Thursday 9.15 - 6.00

Friday 9.15-5.00 w
Saturday 9.30-5.00 C ™
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VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220/240V AC 50/60
OUTPUT 0-260V

Price P&P

£29.00 £4.65

(£39 54 in(é\slAY)

0.5KVA 2.5 amp max

1KVA 5 amp max £37.
([51 29inc VAT)

2KVA 10 amp max £54 £7.8

(£72 62 |n%\7/AT)

(£93 18inc VAT)
SKVA 25 amp max £126.50
(Plus Carriage)
Buy direct from the Importers Keenest prices in the country
COMPREHENSIVE RANGE OF
TRANSFORMERS-LT-ISOLATION & AUTO
(110-240V Auto wransfer either cased with Amencan socket and
mains lead or open frame type Avaitable for immediate detvery
ULTRA VIOLET BLACK UGHT
FLOURESCENT TUBES
4t 40 watt £12.00 (callers only) (£14.10inc VAT)
2f1 20 watt £7.44 + £1.25 p&p {€10.2% inc VAT)

3KVA 15 amp max £71.50

13in 10 wan £5.80 +75p p&p (£7.70 inc VAT)
12in 8 wart £4.80 + 75p p&p (£6.52 inc VAT}
9in 6 wart £3.96+ 50p pdp (£5.24 inc VAT)
6in 4 wan £3.96+ 50p p&p (£5.24 inc VAT)

230V AC BALLAST KIT
For gither 8in, 3in or 12in tubes £6.50+£1.15
p&p (£7.81inc VAT)
For 13in tubes £6.00+£1.35 p&p
(£8 64 inc VAT)
400 WATT UV LAMP
Only £38.00+£4.00 p&p  (£49.35 inc VAT)
160 WATT SELF BALLASTED BLACK
LIGHT MERCURY BULB
Available with B.C. or E,S. fitting.
Price inc VAT & p&p £25.55

12V D.C. BILGE PUMPS
500 GPH 15ft head 3 amp £18.21
1750 GPH 15f head 9 amp £31.73
Aiso now avsilable:
24V D.C. 1750 GPH 15ft head
5 amp £32.90
All designed to be used submerged.
PRICES INCLUDE P&P & VAT

EPROM ERASURE KIT

Build you own EPROM ERASURE for a fraction of the

price of a made-up unit kit of pans less case Includes

12in 8 watt 2537 Angst Tube Ballast unit, pair of bi=pin

leads neon indicator, on/off switch, safety microswitch and

cirouit £14.00+£2.00 p&p {£18.80 inc VAT)

SUPER HY-LIGHT STROBE KIT
Designed for Disco. Theatrical use etc.

Approx 16 joules Adjustable speed £50.00+£3.00 pdy
(£62.28 inc VAT)

Case and retiector £24.00+ £3.00p&p  (£31.73inc VAT).

SAE for further details including Hy-Light and in-

dustrial Strobe Kits.

Surplus Precision Medical Unit, internally in excel-
lent condition. Designed primarily 10 eject a precise
controllable amount of fluid from a medical syringe
{latter not supplied). Contains the following rernov-
able components' Dual Micro Processor Boards and
EPROMS. fscap Precision 12V DC Motor with
300:1 Gear Box and optical encoder coupled to a
precision threaded drive mechanism. Mains supply
with 6 x 1.5V Ni-Cad A.A. cells back-up. L.C.D.
Digilgl read-out 17mm high with legends Audible
warni
These are soid lor the dismantling of the exceptional

uality components Regret no Clvcmts available.

idiculously low price £16.00 + E. r&p

{£23.50 incl VAT

WIDE RANGE OF XENOK FLASHTUBES
Write/Phone your snquiries
12V D.C. GEARED MOTOR
12V D.C Reversible precision-built Motor Output
speeds no load approx. 12V-26 rpm; 9V- 20 rpm; 6V-12
pm. Will work at lower voltages and still retsin a
reasonable torque. ideal for robotics etc. Size: L.
40mm W. 29 mm. H. 39mm. Shaft: 3mm dia x 10mm
fong Price: £8.00 + 50p p&ip (£10.00 inc. VAT)
TORIN CENTRIFUGAL BLOWER
230V AC, 2,800 RPM. 0.9 amp, 130mm diamete, im-
pellor outlet 63 x 37mm, overall siza 195 x 160 x
Vi%nm. long. Price £17.50+£2.50 p&p (£23.50 inc.

SOLID STATE RELAY
7 amp (@ 240V. A.C. when mounted on suitable Heat-
sink. Can be driven from T.T.L. or Computer output be-
tween 3-10V D.C Size; 24mm x 17mm x 15mm h h
Fixing centres 30mm (TO-3). Price: £3.00 +40p
(£4.00 inc. VAT) d |

GEARED MOTORS
71 RPM 20ib inch torque reversable 118V AC in-
put including capacitor and transformer for 240V AC
operation. Price inc VAT & p&p £27.73.

SOLID STATE EHT UNIT

input 2307240V AC. QOutput approx 15KV,
Producing 10mm spark. Built-in 10 sec timer.
Easily modified for 20 sec, 30 sec to continuous.
Designed for boiler ignition Dozens of uses in the
field of physics and electronics, eg supplying nean
or argon tubes etc. Price less case £8.50+£2.40
p&p (£12.81 inc VAT) NMS

HEAVY DUTY MOTOR
Crouzet 115V,230V AC heavy duty 1RPM motor. An-
ticlockwise type 82/015. Size 68mm, diameter x 55mm
long. Shaft 6mm diameter x 20mm long. Price inc VAT
& p&p £18.86.
RHEOSTAT
50W 2 ohm 5 amp ceramic power rheostat. price inc
VAT & p&p £10.61
MICROSWITCH
Pye 15 amp changeover lever microswitch, type S171,
Brand new. price g'm £7.06 inc VAT & p&p
NMS = NEW MANUF SURPLUS

R&T = RECONDITIONED AND TESTED

SERVICE TR

Showroom open 081-9951560 Ample
Monday/Fridey ACCOUNT CUSTOMERS MIN. ORDER£10 Parking Space]

Everyday
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i e ORIGINAL SURPLUS WONDERLAND!
MONITORS

MONOCHROME MONITORS
s 'I;HIS MONDTH'S dSPEkCI/'!L! :
ere has never been a deal like this one
"' Brand spanking new & boxed monitors
from NEC, normally selling at about £1401
These are over-engineered for ultra relia-

-AT 386 20-DX FULLY LOA

- 20 Mhz DX processor - Installed VGA card
- 2 megs RAM. Exp 10 meg - Enhanced 102 key k/board

- 40 meg hard drive - Complete with MS-DOS 4.01 bility. 9" green screen compoasite input

- 1.2 meg 5-1/4" floppy . 2 serial 1 parallel ports with etched non-giare screen plus switch-
o b! i i

- 32K cache exp. 64K - 8 free slots- 6 off 16 bit! for daisy-chaining. 3 frgn:eog‘n%,:ggwamp; 2??32!"@&22‘13 ‘Qﬂ‘(‘;‘

The MP386 quality made by Mitsubishi to last a lifetime! Brand new with LN sockets. Beautiful high contrast screen and attractive case with
all manuals and software plus Super PC-Quick Disk Accelerator for 2499 . carrying ledge. Perfect as a main or backup monitor and for
lightnina disk access. only.....coec. (F) = quantity userst  £39.95 each () or 5 for 51 85(G)

| A geyrELnETEFOIRBMOEEY nghg‘“ HI-DEFINITION COLOUR MONITORS

S £59 - ONLY £100
Just plug in and go - fully expandable - the Display PC-89! System supplied WHEN BOUGHT WITH
complete with 12" mono monitor, 84 key keyboard, 360k 5-1/4" fioppy disk drive, THE 386 ABOVE!
128K RAM, 2 serial and 1 paralle! port plus DOS with manual. Many other features 14" Philips Model CM8873 VGA multi-
Include 7 slot backplane, all metal case, 150 watt PSU and US made mother- sync all the way up to 34Khz with 640 x
board. In very good used condition with 90 day guarantee. At the unique price of: ; 480 resolution. This one has every-
Optional FITTED extras: 256K RAM £15; 640K RAM £39. - thing! Two switches enable you to se-
12" CGA colour monitor with card £89. 2nd 5-1/4" 720K floppy £99 £ lect CGA, EGA or VGA and digital/analog. Unusual for a profes-
(or 360K it preferred) £29.95. 20 mbyte hard drive £99. ¥ (E} sional monitor, sound is aiso provided, with a volume control.
G =" — = Thereis also a special "Text" switch for word processing, spread-
POWER SUPPLIES sheets and the like. Compatible with virtually all computers

Power One SPL200-5200P 200 watt (250 w peak).Semi open i"C'léd‘“Q(ﬁM F(’C'S- g?‘iga.v Atari, BB%- A'?L"g%des etc. G;"’d

. .92 = 1 i used condition (possible minor screen burns) 90 day guarantee.

Massive purchases of standard 5v4" and 312" drives enables us frgg\e‘gv(lgg +5;k35§il 2 1'?3} rfv 4? gag ar?t?\k), 1r2\;l :tasa 15" x 14" x 12", %om T — el | t’;s(Ey)g

to present prime product at industry beating low prices! All units +24v 4a (6a peak). All outputs fully regulate over vollage . ME 12" high definition colour monitors. Nice

{unless statad) are removed from often brand new equipment Protection on the +5v output. AC input selectable for 110240 14" 658" dot pitch for superb clarity and

and are fully tested, aligned and shipped 1o you with a 90 day vac. Dims13"x 5" x 2.5". Fully guaranteed RFE.  £85.00 (B) |00 “two tone plastic styling. Operates
0

guarantee and operate from standard voltages and are of stand- Power One SPL130. 130 watts. Selectable for 12v (4A) or 24 v from any 15.625 khz sync RGB video source,
ard size. All are IBM-PC compatible (if 372" supported). (2A).5v @ 20A. £ 12v @ 1.5A. Switch mode. New. ~ £69.95(B) with RGB analog and composite sync such as
3.5" Panasonlic JU364 720K"* £21.95(B) Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @ Atari, Commodore Amiga, Acom Archimedes
3.5" Mitsubishi MF353C-L. 1.4 Meg. Laptops only*'£29.95(B) 2a.-12v @ 0.1a. 6-1/4" x 4" x 1-3/4" New £22.95(B) & BBC. Measures only 13.5" x 12" x 11". Also
3.5" Mitsubishi MF353C-D. 1.4 Meg. Non laptop® £29.95(B) Greendale 19ABOE 60 watts switch mode.+5v @ 6a,£12v @ functions as quality TV with our RGB Telebox. Excellent used
5.25" Teac FD-55(36). 360K half height. £22.95(B) 1a,+15v @ 1a. RFE and fully tested. 11 x 20 x5.5cms. £24.95(C) condition with 90 day guarantee. In nice two tone beige and
5.25" Teac FD-55(72). 720K half height. £24.95(B) Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v brown case. Only .............cccocccevvveverrrrvesrirsirinss e £149 (E)
* Data cabie included In price. @15a,-5v@ 1a,+12v @ 6a.27 x 12.5x 6.5cms.New. £49.95(C) Brand new Centronlc 14" monitor for IBM PC and compatibles
Shugart 800/801 SS refurbished & tested £175.00(E) Boshert 13050.Switch mode.Idealfor drives & system. +5v@ 6a, at a lower than aver pricel Completely CGA equivalent. Hi-res
Shugart 851 double sided refurbished & tested ~ £275.00(E) +12v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B) Mitsubishi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
Mitasubishl M2894-63 double sided switchable Farneli G6/40A. Switch mode. S5v @ 40a.Encased £95.00(C) bandwidth. A super monitor in attractive style moulded case.Full
hard or soft sectors- BRAND NEW £250.00(E) Farnell G24/5S. As above but 24v @ 5a. £65.00(C) 90 day guarantee. Only ............ £129 (E)
Dual 8" drives with 2 mbyte capacity housed in a smart case NEC CGA 12" IBM-PC compatibie. High : i

BBC Model B APM Board quality ex-equipment fully tested with a 90

day guarantee. In an attractive two tone ;
£100 CASH FOR THE ribbed grey plastic case measuring 15"L x

with built in power supply! Ideal as exterior drives| £499.00(F)

End of line purchase scoop! Brand new NEC D2246 8" 85
abyte of hard disk storagel Full CPU control and industry

standard SMD interface. Ultra hi speed transfer and access time MOST NOVEL 13"W x 12"H. The front cosmetic bezel has
lpaves the good old ST506 interface standing. In minl condition DEMONSTRATABLE been removed for contractual rea- £79
and comes complete with manual. Only. 209(E) APPLICATION! sons. Only....z.b... =T SP(EE)CIALS
W 20 an o
THE AM NG TELEBOX! BBC Model B type computer on a board. A major purchase Superbly made UK manufacture. PIL all solid state colour moni-

allows us to offer you the PROFESSIONAL version of the BBC tors, complete with composite video & sound inputs. Attractive
Converts your cOIogURE?r“YorCIOmLOOTJR T™vH computer at a parts only price. Used as a front end graphics teak style case. Perfect for Schools,Shops,Disco, Clubs.
system on large networked systems the architecture of the BBC In EXCELLENT little used condition with full 90 day guarantee.

board has so many similarities to the regular BBC model Bthat  20",....£135 22"....£155 26"....£185 (F)
TV SOUND : 9 sese s aees
we are sure that with a bit of experimentation and ingenuity many CALL FOR PRICING ON NTSC VERSIONS!

& VIDEO useful applications will be found for this boardtl It is supplied - Superb Quality 6 foot 40u
ﬁ*" 19" Rack Cabinets

TUNER! complete with a connector panel which brings all the /O to "D’

and BNC type connectors - all you have to do is provide +5 and

The TELEBOX consists of an attractive fully cased mains + 12y DC. The APM consists of a single PCB with most major

powered unit, containing all electronics ready to plug into a host jo's socketed. The ic's are too numerous to list but include a = -

of video monitors made by manufacturers such as MICROVI- g502 RAM and an SAAS5050 teletext chip. Three 27128 Massive Reductions

TEC, ATARI, SANYO, SONY, COMMODORE, PH.'UPS' TA- EPROMS contain the custom operating system on which we Virtually New, Ultra Smart!

T%N&AxST;ARf"Idtma"Y T"igegh:c‘f(;’;pr:s:ﬁov'?:g :)euctggt have no data, On application of DC power the system boots and i ) ’H P

will also plug directly Into most video recorders, allow °P" provides diagnostic information on the video output. On board ess Than Half Price!

tion of TV channels not normally receivable on most television pjp switches and jumpers select the ECONET address and Top quality 19° rack cabinets made in UK
by Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front
door, full height lockable haif louvered back
door and removable side panels. Fully ad-
justable internal fixing struts, ready pun-

receivers (TELEBOX MB). Push button cs)ntro[s‘on the front gnaple the four extra EPROM sockets for user software. Appx.
panel aliow reception of 8 fully tuneable ‘off air' UHF colour gimg: main board 13" x 10, /O board 14" x 3". Supplied tested
television or video channels. TELEBOX MB covers virtually all it circuit diagram, data and competition entry form.

television frequencies VHF and UHF including the HYPER-
BAND as used by most cable TV operators. CompositeandRGB  Qn ly £ 9 o 95 or 2 for £5 (8)
video outputs are located on the rear panel for direct connection

to most makes of monitor. For complete compatibility - even for SPECIAL INTEREST ched for any configuration of equipment mounting plus ready
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WHETHER ELECTRONICS IS YOUR HOBBY
OR YOUR LIVELYHOOD...

YOU NEED THE MODERN ELECTRONICS MANUAL

The essential
reference Work

o Easy-to-use format

o Clear and simple layout

e Regular updates

e Sturdy ring-binder

e News of latest developments
e Full components checklist

o Extensive data tables

o Detailed supply information
@ Ready-to-transfer PCBs

o Comprehensive subject range

EVE RYTH I N G You N E E D TO ® Accurate assembly instructions

K N OW ABO UT E LE CTR ON ' Cs i e Concise repalr procedures

If the fascinating and fast-changing world of electronics is your lis

Wsmplymm:hmhmwm THE MODERN
S MANUAL is the reference work for you to have at your side.

The base manual contains information on the following subjects:

BASIC PRINCIPLES: symbols, components and their characteristics, passive
component circuits, power supplies, acoustics and electroacoustics, the workshop,
principles of metrology, measuring instruments, digital electronics, operational
amplifiers, timers, physics for electronics.

CIRCUITS TO BUILD: construction techniques, radio, telephony, microcomputing,
measuring instruments, vehicle electronics, security, audio, power supplies, electronic
music (over 25 different projects).

REPAIRS AND MAINTENANCE: radio, television, audio/hi-fi, telephones.

DATA: diodes, transistors, thyristors and triacs, digital and linear i.c.s, microprocessors.
The manual also covers Safety, Specialist Vocabulary with Abbreviations and Suppliers.
OVER 1,000 pages, A4 format weighing over 3.5kg.

Now - at last - the most comprehensive rehm We
you can afford, the new revised edition of THE
MANUAL provides you with all the essential mrrmwu need.
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Over 1,000 pages of well-organised and clearly explained information is
brought to you by an expert editorial team whose combined experience ensures
the widest coverage.

Regular supplements to this unique publication, each around 160 pages,
mean that you will always be kept abreast of the latest developments from the

UK, USA and Europe as they occur

Each supplement contains approxi- The new revised edition of The Modern
4 mately 160 pages — all for only £23.50 Electronics Manual contains practical,
| | J& + £2.50 p&p. You can of course return easy-to-follow instructions for building
T I— any supplement which you feel is and programming your own computer. It
A sturdy ring-binder allows you to use superfluous to your needs. shows you how to make fun gadgets

the manual on your workbench. The
looseleaf format also means you can
slot in the regular updates as they arrive
—so all your information is there ata

such as a remote control door opener
and a digital rev. counter for your car. It
also tells you how to construct useful
devices like test gear, security and baby
alarms — plus —many more popular

Lo We are able to provide you with the most devices. .
important and popular articles In our Wimborne Publishing Ltd., 6 Church St,
updating supplements. Our unique Wimborne, Dorset BH21 1JH

— updating system is based on answers Tel: 0202 881749 Fax: 0202 841692

Should you come across a technical from readers request )

word, phrase or abbreviation you're not questionnaires. Through this

familiar with — simply turn to the service you are able to let us

glossary included in the manual and know exactly what information

you'll find a comprehensive definition in yourequire in your manual.

plain English. You can also contact the editor

directly in writing if you have a

S specific technical request or
_ ﬂ query relating to the manual.
— == —,

Unlike a book or encyclopedia, the g
manual is a living work — continuously : 1

updated by new material. Recent or There’s nothing to beat the
upcoming supplements include radio, satisfaction of creating your
superconductors, electric motors, own project. From basic
basic electronic building blocks for principles to circuit-building,
beginners which can be joined the manual describes clearly,
together to construct elaborate circuits, with appropriate diagrams,
filters, IBM PC and compatibles how to assemble radios,
(including use of PC cards). loudspeakers, amplifiers,
Supplements are sent to you micro-computers and
approximately every two months. measuring instruments.

THE MODERN ELECTRONICS MANUAL

New Revised Edition of Basic Work: Now contains over 1,000 pages of information.

Regular Updates: Approximately 160-page supplements of additional information which are forwarded to
you immediately on publication. These are billed separately and can be discontinued at any time.
Presentation: Durable looseleaf system in large A4 format (197mm x 210mm)

Price of the Basic Work: £39.95 +£5.50 p&p (to include a recent supplement).

r---------------------------------------------------

lease send me on 10 days free approval THE MODERN ELECTRONICS
’ ' ORDER FORM
B MANUAL. .lfl declde to keep the manual, | shall then pay only £39.95 p{us Simply complete and return the order form
B £5.50 postage and packing at the end of the 10 days approval period. | shall also receive to the following address
B the appropriate Updating Supplements several times a year. These are billed separately ~ The Modern
B and can be discontinued at any time. Electronics Manual
1 Wimborne Publishing Ltd
i 6 Church Street
B FULLNAME ... SRR . ST Wimborne Dorset BH21 1JH
B (PLEASE PRINT)
| OVERSEAS ORDERS: Al overseas orders must be
B ADDRESS.....coccooeertaetiesasieseesestesreses s s e sassssssass s eesseessessa s s ettt eries e sen prepaid but are supplied under a money-back guarantee of
(] satisfaction. If you are not entirely happy with the manual return it
within 3 month for a refund of the purchase price (you do have to
| pay thle[ postage). ?tgd the following amounts to the price of the
manual to cover postage:
e o e T L S EIRE £10,50 {r mail oniy)
1 EUROPE (including C.1.S.) £21.00 {air mail only)
] MIDDLE EAST/FAR EAST/INDIA 0 surfa
2 AFRICA/SOUTH AFRICA } £20 surface
.......................................................................... POSTCODE ..o SOUTH AMERICA €37 air

1 REST OF THE WORLD £25 surface, €31 air
B 1avoOvER 18 Note surface mail can take around 8 weeks to some parts of the
B SIGNATURE world. Each manual weighs about 4-5kg when packed.

e cer I o O S o ST RSSO Galipaments mest: bemalle i0yE's OMEER (B aMe 10-WiTiBERe
' {Parent or guardian must sign if under 18] | py;blishing Ltd. We accept Mastercard (Access) and Visa credit cards.
'---------------------------“--------------------------
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Special Series

AND THE NATIONAL CURRICULUM
I. R. de VAUX BALBIRNIE

HIS is the final article in a 12-part

I series concerning Information Tech-

nology. electrical measurements,
electrical calculations and related matters
in the Science National Curriculum.

This month we shall look at Ohm's
Law, power calculations and potential
dividers. We shall also discuss measuring
instruments — ammeters, voltmeters and
oscilloscopes — how they are used in
circuits and the degree of trust we should
put in their readings.

In an effort to avoid mathematical
detail there have been, up to now, a few
things left unsaid. The National Cur-
riculum requires a knowledge of Ohm's
Law and the ability to do power calcula-
tions. Students pursuing GCSE science,
electronics, and technology courses need
to be able to do this type of calculation.

ELECTRICAL QUANTITIES

There are two main electrical quantities
which may be measured directly — cur-
rent and voltage. Looking at it very simply,
current is the flow of electric charge in a
circuit (that is, it is related to the number
of electrons passing a point per second).
Electric current, then, is rather like water
current.

Voltage, on the other hand, is the driv-
ing force which pushes the electrons along
— this may be provided by a battery,
dynamo, solar cell, etc. Voltage may be
likened to the height through which water
falls to make it flow.

It may be helpful to refer to Parts 2 and
6 in this series (December, 1991 and April,
1992 issues) since in these there was some
basic information about simple series and

BATTERY

AMMETER

Y

suLs

parallel circuits. To measure the current (I)
flowing through, for example, a bulb we
use an ammeter connected in series with
the circuit (see Fig. 1). The meter will then
give a reading in amps (A). In practice the
meter will often be a milliammeter measur-
ing in thousandths of an amp (mA) or a
microammeter reading in millionths of an
amp (HA).

To measure voltage a voltmeter is used,
connected in parallel with the circuit
component in question. Fig. 2 shows
three separate voltmeters being used to
measure the voltage (V) across the battery
and across each bulb in the circuit.
Students should be encouraged to build
these circuits and take readings, several
things emerge. Firstly the current is found
to be the same throughout a series circuit.

The ammeter could be placed anywhere
and the reading would be the same.
One common mistake is to think that
the current becomes weaker as it flows
through the various components. A prac-
tical point about traditional pointer-on-
scale ammeters and voltmeters is that
they are polarised — they must be con-
nected the correct way round or the
pointer will try to move backwards.

CURRENT IN A
PARALLEL CIRCUIT

In a branched circuit (for example, the
parallel circuit shown in Fig. 3) the current
entering a junction is found to equal the
current leaving. Suppose, for example, the

readings Al, A2 and A3 on the milliam-
meters are 20mA, 15mA and 5mA respec-
tively. The current flowing into point X
(20mA) is the same as the total current
flowing out of it i.e. (ISmA + SmA).

If we measure the voltage directly
across the battery and across the indi-
vidual circuit components (see Fig. 2) it is
found that the supply voltage is equal to
the sum of the voltages across the bulbs.
For example, if the battery voltage is 6V,
it may be found that 3.5V exists across
one bulb and 2.5V across the other one.

Perhaps the biggest mistake made by
students is to talk about the “voltage
flowing” in a circuit. This is nonsense and
anything which can be done to prevent it
would be welcomed by the examinations
boards. Unfortunately, “voltage flowing”
is a term often seen in the media and even
used by professionals who should know
better. Only charge or current flow. Stu-
dents must always be encouraged to say
“voltage across”.

OHM SWEET OHM

Ohm's Law relates the three main
quantities — current, voltage and resistance.
Resistance (measured in ohms, Q) is-a
measure of how difficult it is for current to
flow in circuit. Taking the water analogy
one stage further, a high resistance is
rather like a narrow-bore hosepipe — the
water flows through it with difficulty.
Large resistances are often expressed in
thousands (k€2) or millions (M) of ohms.

BATTERY

!

20,

VOLTMETERS

BATTERY
= |,._.._..._1|.;.__

Al
20mA

A2

1SmA

A3

SmA

Fig.1. Connecting an ammeter in circuit.
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Fig.2 Voltmeters connected in a circuit.

Fig.3.Currents at a junction.
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Fig. 4. Measuring voltage across a
resistor.

The resistance of a circuit component is
equal to the voltage across it divided by
the current flowing through it — this is
called Ohm’s Law. Consider the circuit
shown in Fig. 4. Suppose the current flow-
ing through the resistor is 0.4A and the
voltage across it 6V. The value of the
resistor is given by:

R = V/I = 6/0.4 = 15 ohms

We must be careful if .the current is
expressed in milliamps (mA) or microamps
(HA) instead of amps. These would need
to be converted into amps (by dividing by
one thousand or one million respectively)
before being used in the formula above.
Similarly, if a voltage is given in mV
(millivolts) this must be divided by 1000
to turn it into volts.

Examples: A 16V supply is connected to
a buzzer and a current of 20mA flows.
Find the resistance of the buzzer.

R = V/I = 16/0.02 = 800 ohms

A 3V battery is connected to a resistor
and the current flowing is found to be
15pA. Find the resistance.

R = V/I = 3/0.000015 =
200,000 ohms (200k£2)

A 20mV supply is connected to a coil
of wire and a current of 0.1A flows. Find
the resistance of the wire:

R = V/I = 0.02/0.1 = 0.2 ohms

TRIANGLE

The foregoing is all very well if it is the
resistance which is needed, knowing the
current and voltage. However, it often
happens that we wish to find the current
or the voltage knowing the other two.
For this, we use swapped around versions
of Ohm's Law. Mathematically-inclined
readers will have no difficulty seeing that
these alternative versions are true:

I=V/Rand V=1xR

Some students find The Triangle a useful
memory aid:

Everyday Electronics, October 1992

The idea is to cover up the quantity to
be found and The Triangle will tell you
what you need to do with the other two.

In any Ohm’s Law calculation, we must
first be clear which quantity out of V, |
and R we wish to find, check that we
know the other two, then use the ap-
propriate equation. Students should get
into the habit of (a) stating the correct
version of the formula they are going to
use, (b) putting the numbers into it, (c)
working out the numerical answer and (d)
putting the correct unit at the end. In this
way, if an error is made, any marks due
for the method will be gained — in practice,
this could be most of the marks.

Use The Triangle to check the following
examples:

Examples: A 12V supply is connected to
a motor of resistance 24 ohms. Find the
current flowing in the motor windings.

I =V/R = 12/24 = 0.5A

A coil of wire of resistance 200 ohms
has a current of 20mA flowing through it.
Find the voltage of the supply.

V=1XR=002X 200 = 4V

(Note that The Triangle here puts I and R
on the same line and this means multiply.

CHARGE AND ENERGY

Charge (Q) is the quantity of electricity
flowing through a circuit component. Its
unit is the coulomb (C). To calculate
charge, multiply the current by the time, t,
(in seconds) during which it flows.
Example: A current of 2A flows through
a lamp for 2 minutes (120 seconds). Find
the total charge flowing.

Q=1xt=2x120 = 240C

When electricity flows through a com-
ponent, energy is converted into some
other form or forms. In the case of a
lamp it is light and heat energy which are
produced. Energy (E) is measured in joules
(J). When 1C is carried through 1V, 1] of
energy is converted. The following equa-
tion then holds true:

E=VxQ

Examples: 240C flows through a bulb
when 12V is measured across it. What is
the total energy converted into heat and
light?

E=V x Q=12 x 240 = 2880]
POWER TO THE PEOPLE

A similar equation to Ohm's Law is
used if we wish to find the electrical power
(P) of a piece of equipment. Power is
expressed in watts (W) and is a measure of
the amount of energy converted per second by
the device.

The formula used for electrical power
must not be confused with Ohm’s Law.
Whereas Ohm'’s Law relates Voltage, Cur-
rent and Resistance, the power formula
relates Voltage, Current and Power. This
is the Power Formula:

P=1xV

Examples: A soldering iron is connected
to the 240V mains supply and a current of

100mA flows. Find the power of the (sol-
dering iron.

P=1XV=01X 240 = 24W

As with Ohm’s Law, there are also
swapped around versions of the power for-
mula and we use the appropriate one for
the job. These are:

I =P/V and V = P/I

Again, The Triangle comes to the rescue:

This is used like the Ohm’s Law triangle
— cover over the quantity you want to
find. Check The Triangle in the following:
Example: a 750W electric iron is con-
nected to a 250V supply. Find the current
flowing.

I = P/V = 750/250 =3A

A 10W lamp has 0.2A flowing through
its filament. Find the voltage of the
supply:

V = P/l = 10/0.2 = 50V

We must be careful when the power is
expressed in kilowatts (kW) that is,
thousands of watts. This must be changed
into watts (by multiplying by one
thousand) before using it in the power
formula.

Example: a 2.4kW electric kettle is con-
nected to the 240V mains. Find the cur-
rent flowing in the element.

Firstly, 2.4kW = 2400W then:
I =P/V = 2400/240 = 10A

We may use the above formula to cal-
culate fuse values — the correct fuse to be
used in a mains plug, for example.
Example: a 600W coffee-maker is con-
nected to the 240V mains supply. What
value of fuse should be used in the plug?

I = P/V = 600/240 = 2.5A
~ 50 a 3A fuse will be adequate.

TWO STAGES

Sometimes we need a fwo stage calcula-
tion to solve a problem — that is, Ohm'’s
Law followed by the power formula.
Example: A heating coil, having a resis-
tance of 100 ohms, is connected to a 50V
supply. Find the power of the heater.

We notice that neither Ohm’s Law nor
the power formula can find this directly.
However, Ohm'’s Law may be used to find
the current and then the power formula

may be applied.
I = V/R (Ohm’s Law) = 50/100 = 0.5A

ThenP = [ X V (power formula) =
0.5 X 50 = 25W

In electronics work, the power formula
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Fig. 5. A potential divider.

is often used to select the correct power
rating of a resistor to make sure that it
will not burn out or overheat in service.
Small resistors of the type normally en-
countered in project work often have a
power rating of 0.25W or 0.5W.

Example: A 220 ohm resistor is to be
connected to a 9V supply. Find the mini-
mum adequate power rating of the resis-
tor.

1=V/R (Ohm’'s Law) = 9/220 = 0.041A

P =1 X V (power formula) =
0.041 X 9 = 0.37W

Thus, we could use a 0.5W rating resis-
tor but a 0.25W one would overheat.

Engineers doing this sort of calculation
regularly use combined equations which
work In one operation. However, for oc-
casional use, learning them is not really
worthwhile.

POTENTIAL DIVIDERS

Several times in this series we have
touched on the subject of potential dividers
but have avoided exploring the topic in
any detail. However, students do need to
know a little about it.

A potential divider (sometimes called a
voltage divider) is formed when two (or
more) resistors are connected in series
with a power supply. It is almost always
sufficient to consider only fwo resistors in
a potential divider and this is what we
shall do here. Since a potential divider is a
series circuit, we find that some of the
supply voltage appears across one resistor
and the rest across the other one.

A potential divider circuit consisting of
the pair of resistors, R1 (6€2) and R2 (39),
connected to a 9V battery is shown in Fig.
5. 1t is a relatively simple matter to calcu-
late the voltage appearing across either
resistor. In this example, the total resis-
tance is 9 ohms. Since a 9V supply is used,
the current flowing through the resistor
chain can be found using Ohm’s Law:

I=V/R=9/9 =1A
Remembering that the same current —
1A — flows through both resistors, the
voltage appearing across the 6 ohm resis-
tor can be found, again, by using by
Ohm'’s Law:
V=IXR=1Xx6=6V
and the voltage across the 3 ohm resistor
will be:
V=IxR=1Xx3=3V
As expected, the individual voltages
add up to 9V — the voltage of the supply.
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Fig. 6. Motor control circuit.

We also notice that the voltage splits into
parts in proportion to the individual resis-
tances — that is, there is twice as much
voltage appearing across the 6 ohm resis-
tor as the 3 ohm one.

In simple examples it is often possible
to find these voltages by common sense
without the need to do a calculation. Sup-
pose in a potential divider one resistor
had a value of 20 ohms and the other
4 ohms and they are connected across a
12V supply. There must be five times more
voltage across the 20 ohm resistor than
across the 4 ohm one. There must there-
fore be 10V across the 20 ohm resistor
and 2V across the 4 ohm one.

Potential dividers are useful in control
systems. Remember the motor control cir-
cuit which was used in Part 7 of the series
(May, 1992 issue) — this is reproduced
again as Fig. 6. A potential divider is
formed between fixed resistor, R1, and
light-dependent resistor, R2. When the
light level falls, the resistance of the LDR
rises. The voltage appearing across the
LDR will therefore also rise. This is used
to operate the NOT gate in the manner
discussed at the time.

THE POTENTIOMETER

Consider the potentiometer circult
shown in Fig. 7 — a potentiometer is
familiar as the volume control in a radio,
television or amplifier. Here, a sliding
contact can be moved along a track.
The track may be circular (rotary
potentiometer) or straight (linear poten-
tiometer). The resistance of the poten-
tiometer, as marked on the body, is the
total resistance of the track measured
from end to end (i.e. between points A

and C).

Imagine we have a 1 kilohm (1k)
potentiometer with the sliding contact set
at the middle of the track — Fig. 7(a).
There will then be 500 ohms above and
500 ohms below the sliding contact. This
may be regarded as a potential divider
with equal “arms”. If the supply voltage is
9V as shown, then there will be 4.5V
between points C and B.

If the sliding contact is moved to a
higher position (Fig. 7b), the voltage
between points C and B will rise (because
there is a higher resistance between these
points) and if it is taken lower (Fig. 7c),
there will be a smaller voltage. in this
way, a potentiometer can “tap off” a
smoothly-varying voltage from zero to
full supply voltage. This is useful in many
circuits. Students should build the poten-
tiometer circuit shown in Fig. 7 with a
voltmeter connected as shown to check
its operation for themselves.

THE WHOLE TRUTH

Supposing we wish to use a voltmeter
to check the voltage across the lower
100k resistor 'in the potential divider
shown in Fig. 8(a). Before the voltmeter is
connected, the potential divider has equal
arms so there will be equal voltages
across each — that is, 3V. When the
voltmeter is connected, there is now a
problem because the voltmeter itself has
resistance — in this case 50k — and this is
connected in parallel with the lower arm
(Fig. 8b). This, in effect, alters the poten-
tial divider and leads to a false reading.
We say that the potential divider has been
loaded.

Where two resistors, R1 and R2, are
connected in parallel, their combined
resistance (that is, the single resistor

VOLTMETER

RASITION READS 4Y5

{a)

e

s A
T a| PoreEnTIOMETER H T
9V % 19V al 8 Jov
I
I - ! 8
2 e 1 s -
SLIDER SLIDER SUDER
AT HALF NEAR TOP NEAR

BOTTOM

(b} {c)

Fig. 7.Potentiometer circuits.
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Fig. 8. Loading a potential divider.

which could replace them), R, is given by
the formula:

1/R = 1/R1 + 1/R2

Applying this to the voltmeter and lower
arm of the potential divider in Fig. 8b:

1/R = 1/100,000 + 1/50,000 =
0.00001 + 0.00002 = 0.00003

R = 1/0.00003
R = 33,300 ohms (33.3k)

The point to note here is that the
presence of the voltmeter has effectively
reduced the value of the lower limb of the
potential divider. The total resistance is
now 133,300 ohms so the current flowing
from the 6V battery will now be:

I = V/R = 6/133300 = 0.000045A

The voltage appearing across the
voltmeter (and hence the reading) will
therefore be:

V=I X R=0.000045 X 33300= 1.5V

This is important. The voltage without
the meter present was 3V. Now that the
meter is included, the reading is only 1.5V
i.e. the reading is distorted. This does not
mean that the meter is inaccurate — it
provides a faithful reading of the voltage
which now exists — not as it was before it
was connected.

DISTORTION

This distortion is rather like a school
inspector coming round to observe a les-
son. The fact that he or she is in the
classroom means that the lesson will not
proceed in the way it would have done
had he or she not been there. That is to
say, the very thing which was to be observed
has changed.

Users of voltmeters must always be on
their guard for this. Whenever a voltage
is measured across a resistor, perhaps in
the course of fault-finding, it may be that
the reading is not true. Further calculation
will show that, providing the resistance of
the meter is much greater than the other

i 10k
*
6V I
BATTERY | 10K IMA
. METER
T RESISTANCE

resistors in the potential divider, the load-
ing effect will be small. The worst dis-
tortions occur when the voltmeter has a
resistance approaching — or even less than
— the other resistor values as in Fig. 8.

To illustrate this, suppose we use a
meter with a resistance of IM - a
high-resistance voltmeter. The meter is
now placed in the potential divider circuit
shown in Fig. 9. to measure the voltage
across the 10k resistor in the lower arm.
Before the voltmeter is connected there
will be an equal split of supply voltage
between top and bottom arms — ie. 3V.
With the volmeter present we must first
calculate the effective resistance of the
voltmeter and 10k resistor in parallel:

1/R =1/R + 1/R2 =
1/1000000 +1/10000 =
0.000001 + 0.0001

1/R = 0.000101
R = 1/0.000101 = 9,901 ohms

The total resistance is now 19,901
ohms so we can now calculate the current
flowing in the potential divider chain:

[ = V/R = 6/19901 = 0.0003A
So the voltage recorded by the meter is:
V =1XxR=0.0003 x 9901 = 2.97V

Here, the voltmeter has made very little
difference to the value of the lower limb
of the potential divider and hence to the
voltage existing across it. This is because
the resistance of the voltmeter is very
high.

As a general rule, the higher the resis-
tance of a voltmeter, the better. Electronic
voltmeters now commonly have a resis-
tance of 10M and these will cause little
disturbance unless, of course, the other
resistors in the circuit are of this order of
magnitude and, unfortunately, this may
very well be the case with modern equip-

12y
BATTERY

—
-

RESISTANCE OF
BULB 10N

(»)
)"

RESISTANCE OF
AMMETER= 0-10

Fig. 9. Using a high resistance voltmeter.
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Fig. 10. Effect of an ammeter in circuit.

ment! Pointer-on-scale voltmeters have a
lower resistance and their readings must
be treated with caution.

AMMETERS

Like a voltmeter, an ammeter also
causes a disturbance to the circuit in
which it is connected. The ammeter has a
resistance of its own and the current
being measured flows through this as well
as the other circuit components. This
reduces the current to a value less than it
would have been if the ammeter had not
been there.

Unlike a voltmeter, it can be seen that
there will be least disturbance to the
“true” current if the ammeter has as low a
resistance as possible — that is, a resis-
tance very low compared with other
resistances in the circuit. Refer to Fig. 10.
Here an ammeter of resistance 0.1 ohms is
measuring the current flowing through a
bulb of resistance 10 ohms, from a 12V
battery. Before the ammeter is connected,
the current will be:

I=V/R =12/10 = 1.2A

With the ammeter in the circuit, the to-
tal resistance is now 10.1 ohms so the
current will be:

[ =V/R =12/10.1 = 1.19A

Thus, the ammeter has made very little
difference to the current flowing in the
circuit. This exercise should be repeated
using a meter resistance of 1 ohm instead
of 0.1 ohm and the results compared.

SCOPE FOR STUDY

One of the most useful instruments
available is the oscilloscope. This can be
used as an ac. or d.c. voltmeter, as
a timing device and also to display
waveforms. It is therefore a very versatile
instrument. However, the information ob-
tained from an oscilloscope may also need
interpretation.

An oscilloscope appears rather like a
small television set but often it has a
green screen. The screen has a graticule in
front marked off rather like graph paper in
squares (divisions) and measurements can
be made from this.

When first switched on, we normally
see a spot of light or a horizontal line on
the screen. If it is a spot of light, we need
to turn on the timebase and this makes the
spot sweep across the screen from left to
right to give a line. A control can al-
ter the sweep speed as required within
wide limits — this is usually expressed in
seconds per division. School oscilloscope
timebase settings often vary between one
second per division and one microsecond
{(one millionth of a second) or less per
division.

At the slowest sweep speeds, the spot
will be seen to move from left to right
then suddenly re-appear (flyback) at the
left-hand side of the screen to start
another sweep. This display is familiar
in hospitals as an electrocardiograph to
monitor the heartbeat.

At slightly higher timebase speeds, the
spot appears as a flickering line on the
screen but at greater speeds the flickering
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Fig. 11. An oscilloscope display.

disappears. We call the horizontal motion
the X direction and various controls refer
to it. For example, the X-shift moves the
line to the left or right, X-gain makes the
line longer or shorter, etc.

Y-WORRY

If all an oscilloscope did was move a
spot or line in the X-direction this would
not be very useful or interesting. How-
ever, by making connections to an in-
put socket on the front panel, we can
move the line in a vertical direction (called
the Y-direction) at the same time. We can

also position it vertically using the Y-shift
control.

A control on the panel (often marked

“V/div") determines the voltage required
at the input socket to move the line up or
down by one division. This is called the
Y-sensitivity. One very basic use for an
oscilloscope is as a voltmeter. By connect-
ing a battery or other supply to the input
socket and adjusting the “V/div" switch
to a convenient setting, the line will move
up (or down) on the screen. By noting
how far it moves on the graticule and by
knowing the V/div. setting, the voltage
may be calculated.
Example: A bulb is connected to a
battery and the voltage across the bulb
is found by connecting an oscilloscope
across it. The Y-sensitivity switch is set to
2 V/div. The line moves up on the screen
a distance of 3.4 cm. Find the voltage
across the bulb:

V=12X34=68V

The input resistance of an oscilloscope
is very high so it behaves as a near-
perfect voltmeter. Note that the sweep
speed is irrelevant for voltage measure-
ments. The timebase is simply made fast
enough to provide a flicker-free display.

Using an oscilloscope as a voltmeter
may not seem very useful since an ordi-
nary voltmeter could be used and would
be easier to read. However, if the volt-
age to be measured was a.c. (alternating

current) rather than d.c. (direct current),
waves would be displayed. It would now
be possible to read off the peak (highest)
value and, by looking at the X-calibration,
the time taken for one wave (time period,
T) could be found.

Consider the typical display shown in
Fig. 11. Here, the timebase is set to 10ms
per div. and the Y-sensitivity to 2V/div.
The peak voltage and time period of the
wave are found thus:

Peak V= V/div. X divs.= 2 X 2.2=4.4V

T = T/div. X divs. = 0.01 X 3 =
0.03s (30ms)

We can find the frequency, f, of the
wave (the number of waves per second
measured in Hz) by using the formula:

= 1/T
In this case: f = 1/0.03 = 33.33Hz

Apart from the above uses, we may
use an oscilloscope as a display device:
Various shapes of wave may be fed in
and the result observed on the screen.
This is invaluable for fault-finding — per-
haps looking for distortion — in electronic
circuits. a

That concludes the series. We hope it
has been found enjoyable and useful
either for general reading or as a source
of information for school and college
courses.

SHOP

Versatile Intercom

We do not expect too many problems to arise
when shopping for parts for the Versatile Inter-
com as there is plenty of room for adaption.

The unijunction transistor should be fairly
widely available, the one used in the
model being purchased from Cricklewood
Electronics (¥ 087 452 07167). The
Listen/Talk toggie switch must be the biased
“one way” type and is stocked.

The microphone insert used in the model was
also bought from the above mentioned com-
pany. This Is a electret condenser type having an
impedance of 600 ohms, frequency response 50
to 20,00Hz and powered from a 1-5V supply.
When soldering to the microphone insert be as
quick as possible with the soldering iron as they
definitely do notlike heat!

The small cases used in the two prototype
were obtained from Greenweld (9 0703
236363), code V216. As a point of interest we
see they have just received a delivery of quan-
tities of solar panels and kits.

If you opt for the mains operated version,
remember to cover ALL solder joints to mains
carrying leads, i.e. transformer connections, with
insulating sleeving. The biased switch S1 must
be mains rated and the connecting tags, once
soldered of course, must also be covered with
insulating sleeves. Do not forget to om/tthe lead
from S1b to the push switch (shown in the
battery version) for the mains model.

The inclusion of the additional supply
smoothing capacitors C11 and C12 for the
mains set-up was found to be necessary to
reduce “mains hum"’.

Some additional interesting information sup-
plied by the author is that the battery has been in
use for over a year now. Aiso, to use the unit as
a “baby alarm” simply replace the Listen/Talk
switch S1 with a non-biased type.
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Whistle Switch

Several changes have been made to the
original prototype version of the Whistle Switch
shown in the photograph of the article.

The UM3763 whistle switch i.c. is a special
“custom” device and was purchased from one
of the Maplin stores, code UJ47B (UM3763).
The omnidirectional mic. insert was purchased
from the same source, type EM-6; the EM-4
could also be used. The mic. insert has built in
f.e.t, is rated at 1 kilohm impedance, frequency
response of 50Hz to 8kHz and will run from
1-5V to 9V supplies. Identical ones, with the
same spec., should be carried by most of our
components advertisers.

The relay used in the prototype was fairly low
rated and has been replaced by a miniature, high
power, mains one. This relay has contacts rated
at 240V a.c., 30V d.c., and current rating 10A
d.c. resistive and 3A ac. inductive. The coil
operating voltage is from 9V to 19-2V and coil
resistance is 320 obms. This relay is listed by
Maplin, code YX97F (10A Mains Rly).

As mains voltage and current may be present
on the circuit board, depending on application,
it is suggested that the copper tracks from the
relay switching contacts be “thickened” by sol-
dering lengths wires along their lengths. Alter-
natively, mains leads could be soldered direct to
the switching contacts.

The printed circuit board is available from the
£EE PCB Service, code EE805 (see page 675).

Extended Range Capacitance Meter

We have only encountered one small problem
likely to cause constructors concern when
sourcing components for the Extended Range
Capacitance Meter and that is the pro-
grammable unijunction. The 2N6027 seems to
appear in only the Cricklewood, Greenweld
and Electromall listings.

Unlike normal unijunctions, this three-pin
device has its pinouts labelled k, g and a. To add
to the confusion, Maplin list the BRY39 as an
equivalent to the 2N6027, but this is a four lead
device. To use as a programmable unijunction it
tells you that the cathode gate (G) should not
be used.

The panel meter used in the model is the
1mA 100 ohm type T24 from Electrovalue
(W 0784 433603). However, identical
dimensions and ratings appear in most of our
component advertiser's current listings.

The printed circuit board for the capacitance
meter is available from the EE PCB Service,
code EE804 (see page 674).

Traffic Light System

Looking down the list of components for
the Traffic Light System, everything seems
straightforward until you come to the lighting
circuits. The l.e.d.s and m.e.s. bulbs and holders
should be stocked by most component sup-
pliers, but the “grain of wheat” lamps may only
be carried by the larger model shops.

When building up the “high current” lamp
version it is important that the wiring to the
lamps can handle the required current. The use
of 6A mains flex or high current auto-wire (from
motor spares shops) may be best here.

If powering the high curmrent version from a
car battery, a suitable in-line safety fuse MUST
be included in the positive (+) lead from the
battery. Note also the higher rating of the output
terminal block TB2 and the high current rating
of the relay contacts and on/off switch. It is im-
portant to connect the car battery direct/y to the
relays and lamps.

The printed circuit board is obtainable from
the EE PCB Service, code EE806 (see page
674).

Lights-On Warning

We cannot forsee any component sourcing
problems for those wishing to build the car
Lights-On Warning project. The Scotchlok con-
nector and 3A auto-type wire can be purchased
from most car spare parts counters.

The 12V piezoelectric sounder, is the type
with an integral drive circuit and operates at a
resonant frequency of about 2 to 3kHz.
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2 x 220 watt MOSFET AMPLIFIER
A top-of-the-range
performer that
will satisfy the
most demanding
audio enthusiast, If
you're looking
for an amplifier
to power your
subwoofer, the
SPARKOMATIC

is all need|

you'll

Highly

. per pack
30W dome tweeter by fagle/Japan Made
size 90mm x 66mm

B0W Hifi tweeter made for Jamo UK size
90mm sq.

30 watt 8 ohm Hifi chassis speakers.
Made for Hitachi UK midi systems, size
125mm sqg. with large 70mm magnet

£1
£1

£9.00 + £2.00 p&p

o 1 : MO23 2 Pod Car Speakers. Moulded in black
sophisticated MOS-FET technology dramatically plastic with 15 watt 10cm Goodmans unit
extends frequency response, separate input fitted £4.95 + £2.50 p&p
sensitivity controls, built-in protection circuitry for | MO23A 1pr 40 watt Car Speakers made for
overheat and short circuit with l.e.d. indication, Roadstar of Switzerland. Fitted with dual
output power: 2 x 220 watt maximum and 2 x 110 polypropylene cone and foam rubber
watt at 0.1% THD, Bridged 440 watt mono surround. Big 70mm magent for good
maximum and 220 watt mono at 0.5% THD. base response. Supplied with grills fixing

screws and cable. Size 13cm, weight
£168.50 plus £3.50 p&p 1.5Kg £11.70 pair + £3.85 p&p or
TWO pairs for £25.00 UK post paid
MO24 2 Auaax JBL 40-100watt dome tweeters.
High performance 10mm Ferrofluid
100 watt x 4 CLASS A AM PLIFIER cooled horn loaded unit for load distortion
FOR CARS and high output. Supplied with 1st order
Delivers 4 x 100 watt into 4 woofers or with the crossover, spec. 40 watts at 3kHz, 100
aid of its built in active cross over delivers 200 ner ot leka;o slze 51mm & a";";"x 3
watt of Bass via sub-woofer output and 2 x 100 | 005 2 33b63':¢ oy "Jlg‘“'é’:: e pump P
watt, full range into 2 speakers; thus giving you grade quality electrolytic UK made £1
pll the power you require to make even traffic | MO25A 1 47,F 385V d.c. can type electrolytic. Size
jams a positive pleasure., SPECIFICATION 4 x 350mm x 260mm. UK made by Phillips £1.76
100W (492), 2 x 200W Bridged, THD .08%, S/N | MO26 2 ggouF 1ggV d.c. can type electrolytic size 4
RATIO: 7 90db, RESPONSE 10Hz-50kHz, LOW fRn XpZaenim )
PASS FILTER SWITCHED 75Hz 150Hz, INPUT 4 | MO27 3 2200uF 20V d.c. can type electrolytic size
x PHONO 100-3 Volts, INPUT x 4 HIGH LEVEL 2
M028 1 15000uF 40V d.c. can type 23A
20k$2, SIZE 240mm x 50mm x 400mm. n. electrolytic size 113mm x 50mm £1
£118 50 postage £4.50 MO 33000pF 16V 27A can type electrolytic
L : size 113mm x 50mm £1
MO30 20 Assorted Variable trimmers £1
MO31 4 Tuning capacitors 2-gang dielectric type £1
80 watt CAR POWER AMPLIFIER | mM032 2 10k + 10k wirewound precision
The AMP 7000 produces high power at low dis- potentiometer £1
tortion. The amplifier accommodates low level, mggi g :‘ggi’rnz‘f“i‘:"“r‘r"°\'/'::i‘:; U — £
high level and‘hlgh power radio speaker inputs. tiometer with knob size 45mm x 5mm £1
The response is linear and extends beyond the | MO35 200 Carbon resistors £1
capability of all music sources. This compact unit | MO36 Large VU meters. Japan Made £1
mounts easily and its quick connect terminals ac- | MO37 1 ls.asrge Tu:;na meter 126pA-0-125pA Sil&
cept RCA or straight wire input terminals. Power mm x 47mm .
rating 2 x 40 watt per channel. MMP 2 x 20 watt | MO38 1 402“;'"\"3"2"::;' 280pA fs.d., size 80""“;:‘1 0
at 10%. THD response 20Hz-20kHz. Size 160mm MO39 5 Coaxial Aerial Plugs, all metal type €1
x 130mm x 45mm. MO40 6 Fuseholders, chassis mounting for 20mm
. size fuses £1
£3295 plus £3.50 p&p MO41 4  Fuseholders, in-line type for 20mm size
fuses £1
3 MQ42 20 5 Pin Din 180°chassis mount sockets £1
11 BAND COMPONENT GRAPHIC mgﬁl 6 ls)guble p(t:on)ossocketj . 21
y 5 .35mm (%) Stereo Jack sockets 1
EQUALIZER FOR CARS MO45 4 6.35 (%) Mono Jack Plugs £1
— Mg:g 12 Coax Sockets chassisdnount £1
M 2 Case handles plated U-shape, size 37mm
x 50mm £1
MO48 30 Mixed control knobs £1
MO49 1 Cassette tape transport mechanism, belt-
. . . drive, top loading, six pl: ki i
This neat unit connects between the line out- ,,,,',',v: k‘:,%b‘f ;?3,5",’3.2;‘,‘3,,,‘:’,,.‘;‘;"’2};‘;2
put of your car stereo and your power amplifiers heads, heavy fly-wheel £86.50 + £2.65 p&p
so that you are able to adjust the sound as in | MO50 1  Hifi stereo pre-amp. module. Input for CD
a studio compensating for soft furnishing and 'l[;t;r}gu;zﬁgrd player with diagram. Made o
sound reflections from glass, also it has a sub- .
woofer output to drive a separate amplifier for that | M05! 2 ”f”/,:x, tinergheagucslesiRAzce by
extra deep bass sound. FEATURES: 2 channel | mos2 3  AM I.F. modules’, Made by Mullard £1
inputs 4 channel outputs via phono sockets, CD | MO53 1 FM stereo decoder module with diagram.
input via 3.5mm Jack 11 band graphic. SPECI- Made by Mullard
FICATION RANGE 20Hz-60kHz THD 0.05%, S/N | M054 3 UHF Varicap tuned tuner heads un-
RATIO 85dB. EQ FREQUENCIES 60Hz, 120Hz, R e
250Hz, 380Hz, 500Hz, 750Hz, 1kHz, 2kHz, 4kHz, | \i0g5 1 25V d.c. 150mA Mains adaptor in neat
8kHz, 16kHz (bOOSt cut of £12dB) SIZE 178mm plastic box, size 80mm x 55mm x 47mm £1
x 25mm x 140mm. MQO55A 1 80mm Cooling Fan. Five bladed A.C.
impedance corrected motor on a cast
£32.70 postage £1.80 aluminium chassis. Size 80mm x140mm.
— Voltage 116V a.c. working, 130mA.
Japanese made. £5.95 + £1.40 p&ip,
EMINENCE 4Q PROFESSIONAL MO56 2 6V-0V-6V 4VA T(ﬁ:or'r?é £r‘||t1r‘nzao'ng'irgg:l o=
-0V- p.c.b. u i -
ggEAAr}/‘(éRDSE lN CAR CHASS|S former 240V Input, size 42mm x 33mm x o
35mm. UK Made 1
P . . : o « | MO57 25 4 Voltminiature wire-ended bulbs £1
All units are fitted with big magents “Nomex" | y5e7, 7 SRBP Copper Clad Printed Circuit Board.
Voice coils NOT ALUMINIUM, “Nomex” is very Size 410mm x 360mm x2mm £3.66 + 76 p&p
light and can stand extrer_nely h[gh temperatures, | MOS8 2 Mono cassette tape heads. Japan
this mixture makes for high efficiency and long Made
lasting quality of sound. MOS9 2 Sonotone stereo cartridge with 78 and LP
V6 6% 200W Max Range 50Hz-3kHz £34.40 | o E Lt RN 2
V6 8" 300W Max Range 45Hz-3kHz £39.35 M86? 180 Or(lla&e r:enca‘r:sliesrtf)r.‘iaml‘:emOSGl paint from
V10 10" 400W Max Range 33Hz-4kHz £44.45 top and it becomes a photo electric cell
V12 12" 400W Max Range 35Hz-3kHz £45.95 (ORP12) £1
BOSS 15" 800W Max  Range 35Hz-4kHz £79.90 | M062 30 Low signal transistors npnand pnptype  £1
KING 18" 1200W Max Range 20Hz-1kHz P.O.A. | MO63 6 1? watt output grar}s(i)!ggrs. Thr(ee (l:om-
plimentary pairs in case (repiace-
Postage £3.85per speaker. ment for AD161 +162)
MO64 5 5 wattAudioi.c. No. TBABOO
. . M0O66 5 Motor Speed Control i.c.
Build your own Bazooka sub woofer tube to suit | MO66 1 Digital DVM Meter i.c. Made by Plessey,
Eminence car speakers. 10mm thick fibre supplied with diagram
with grille and clamp terminals finished in black | MO67 4  7-Segment 0.3in l.e.d. display (red)
vinyl MO68 1 Tape Deck i.c., with record replay switch-
. . ing. No. LM1818, with diagram
Eminence U10, Size 270mm x 700mm MO63 2 Ferrite Rod. High grade with LW, SW &
MW colls, size 140mm x 10mm
) , £25.95 £3.50 08P | |10 1 Moving col dynamic,  handheld, ball
Eminence U12 Size 320mm x 710mm microphone. Ross Electronics customers
£29.95 £3.50 p&p returns { no warrantee)
—_— -
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MAIL ORDER
BARGAIN PACKS

No. Qty. per pack
MO71A 1 Analogue Multimeter. Ross Electronics
customers returns {no warrantee)
£3.90 + 30p p&p
WW Il EX WD headphone, A BIT OF
NOSTALGIA, low impedance
£3.50 + £1.20 p&p
Koss Stereo Headphones on ear.
Lightweight design, vari-fitting ear-cups
with contour cushions, 36in. cord.
3.5mm + 6.35mm Jack plug adaptor
£3.50 + £1 p&p-
Tone dialling keypad, use services that
require DTMF tone signals for a rotary
dial pulse phone, size 90mm x 55mm
12mm £11.00 + 70p p&p
100 yard roll of single screened quick
splice cable, good quality British
Made £4.50 + £2 p&p
100 yard 3-core 3 amp cable, coded
brown, blue and green/yellow
£4.20 + £2 p&p
TV Aerial Amplifier housed in a neat
plastic box, coax input and output sock-
ets. Mains operated. Double the output
signal of your aerial £6.50 + £1.50 p&p
Rechargeable fluorescent lantern, twin
9W switchabte tubes, flashing beacon
and search lamp. Built-in lead acid bat-
tery and mains charger. Gives equivalent
light output of 60W lamp. Size 24mm x
8mm x 17cm, welght 1.6kg
£22.96 + £2.65 p&p
Solar Powered Wooden Kits. Easy
to build aeroplane, with revolving
propeller, and an oid time gramophone
with music chip. Supplied with glue,
solar cells, electronics and pre-cut
paneis.
One of each for £12.00 + £1.50 p&p
Bump and Go Space Ship Kit with
motor, wheels, p.c.b. wire and diagram.
An ideal introduction for youngsters into
the world of electronics and mechanics;
goes all the way to the moon on two AA
batteries £8.95 + £1 p&p
Filofax Personal Organiser
Radio/Calculator. This neat little unit
simply fits inside your filofax so you can
listen to AM Radio with earphone or use
it as a solar powered 8-digit calculator.
Punched with six holes to fit all personal
organisers. UK Made under % price
£8.95 + £1 p&p
Video Sender. With this handy unit you
can transmit output of your home video,
wideo camcorder or satelite equipment
over the air to a receiving television
within a range of 100ft. Simply connect
the video and audio output of your
equipment into this unit, and a 10-13.8V
d.c. power supply - extra £3.75
£11.76 + £2 p&p
Multiband radio. Listen to air traffic con-
trol, aircraft, radar, public utilities VHF
54-176MHz + CB 1-80 with built in
squelch control £17.95 +£2 p&p
AM, FM. LW Ross Pushbutton Radio.
With this neat unit you can easily tune in
to five pre-set stations of your choice
without fiddling or fuss, runs off six
C-cell batteries or 240V mains. Output
400mW, volume and tone control. Size
230mm x 150mm x 65mm
£23.00 + £3.65 p&p
{As above) £15.00 + £2.80 p&p
Amplifier Kit 30 + 30 Watt. An easy to
buitd amplifier with a good specifica-
tion. All components mount on single
p.c.b. punched and back-printed for
ease, case ready drilled finished in black
vynil with matching scale and knobs.
Inputs for: CD/AUX tape 1; tape Ii; tuner
and MC phono
Controls: bass; treble; volume; balance;
mode and power switch. Featured
project in Everydsy Electronics, April
1989 issue; reprint with kit
£40.00 + £3.65p&p
All items prefixed with MO number MAIL ORDER only or
can only be collected by prior appointment from address
below. Where p&p not stated please add £3.65 per order
for postage and carton charge.

% VHFRADIO TRANSMITTERS

2 Watt transmitter kit, supplied with fibre glass
pcb, all components, diagrams, ready for you to
build. 12-24Vd.c. £8.50 + £0.70 pp

Y We are only able to supply these devices if customers
provide 2 written and signed disclaimer that they will not be
used in the UK. Please include this with your order as they
are not licensable in the UK.

(R)(THV](C)

376 EDGWARE ROAD LONDON W2 1EB

MAIL ORDER TERMS, POSTAL ORDERS and or CHEQUES
with orders. Access & Visa accepted.

MO72 1

MO73 1

MO74 2

MO75 1

MO076 1

M078 1

MO79 1

MO80 2

MO81 1

M0O82 1

mo83 1

M0O84 1

M086 2

MO86 1
M087 1

Nett monthly accounts to Schools, Colleges and P.L.C. only.
Overseas readers write for quote on delivery.
Please cross all cheques and postal orders “'Account Payee
Only" and make payahle to RTVC Ltd.

Phone 071 723 3462 Fax 071 723 3467
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Constructional Project =—

LIGHTS-0
WARNING

I. R. de VAUX-BALBIRNIE ——

/

Essential for the absent-minded -
an anti-thefrt facility too!

designed to serve those absent-

minded readers who leave their car
lights switched on and return to find the
battery *“flat”.

If the lights are switched on and a door
is opened, the Lights-On Warning gives a
signal in the form of a high-pitched puls-
ing tone. This acts as a reminder to switch
them off. If the lights are to be left on inten-
tionally, then the warning is simply ignored
since it will go off when the door is closed
from the outside.

The circuit draws current from the car
battery so needs no independent supply.
With the lights off, the current requirement
(continuous current drain) is 100pA ap-
proximately and this may be regarded as
negligible. With the unit operating, the cir-
cuit requires 15mA approximately.

The whole device is mounted in a plas-
tic box size 75Smm x 50mm x 25mm with
a piece of screw terminal block mounted
on the base to which the external connec-
tions are made. There is also a two-position
switch on the side to select the operating
mode — normal or anti-theft. The purpose
of this will be described presently.

The car must be fitted with the usual type
of courtesy light(s) which operate when
a door is opened so this point should
be checked before beginning construction
work, Check also whether the car has a
delay unit or other modification to the
courtesy light circuit. If it has, the Lights-
On Warning may not work.

ANTI-THEFT
FACILITY

When the Normal/Anti-Theft switch is
set to the anri-theft position, a warning is
given when a door is opened irrespective of
whether the lights are on or not. Thus
a thief on opening the door will trigger
the unit, hear the warning sound, and as-
sume that some more sophisticated circuit
or alarm has been put into action.

In practice, this usually means that he
will leave the car quickly and try his luck
elsewhere. Most car break-ins are of the
opportunist kind and anything out of the
ordinary is likely to deter a potential thief.

If the circuit is left in anti-theft mode by
mistake, this will be self-checking since the
user will realize this when the door is next
opened and the warning sounds. The anti-

THE Lights-On Warning has been
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theft switch could be omitted if desired — if|,
for example, the owner has fitted a real car
alarm.

HOWIT WORKS

As stated previously, this circuit is
triggered by the existing interior light
(courtesy light) circuit. Fig. 1 shows the
usual arrangement. Switch S1 is one of two
or more spring-loaded normally-closed
switches mounted in the car door pillars.

12Y CAR
BATTERY

r-—{r;
LP) R I/

COURTESY C
LIGHT

A
CHASSIS

DODR PILLAR /
SWITCHES /

? cAR
CHASSIS

Fig. 1. Vehicle interior courtesy light
circuit.

One contact of each switch is per-
manently connected to the car chassis
(“earth”). The negative car battery ter-
minal is also connected to the car body.

The doors, when closed, press the
switches and hold their contacts in the open
position. Current is therefore prevented
from flowing from the car battery. When a
door is opened, one of the sets of door
switch contacts are closed by spring
pressure and a circuit is completed from the
battery positive terminal through the
existing fuse, courtesy light bulb(s) LPI
and switch S1 hence to the battery negative
terminal via the car bodywork (dotted
line).

With Sl contacts open (door closed) point
A will have a voltage of +12V (via LPl)
between itself and the car chassis. When the

contacts close (door open) the voltage falls
to zero since Point A is now connected direct
to the car chassis. It is these voltage levels
which operate the device.

cirRCUIT
DESCRIPTION

The full circuit diagram for the Lights-
On Warning is shown in Fig. 2. The exist-
ing car courtesy light section appears to the
left of the dotted line, but note that only
one door pillar switch is shown,

The circuit is built around a bipolar 555
timer ICl. With switch SI set to normal
and with the car sidelights on, operating
current is supplied from the lighting circuit
via fuse, FS! and diode, D1. With S1 set to
anti-theft, current is supplied direct from
the car supply.

The timer ICI is used in astable mode.
This means that the output (pin 3) switches
on and off continuously as long as a supply
is connected and pin 4 (reset input) is high
(near positive supply voltage). -1

The rate at which pulses are provided
depends on the values of fixed resistor, R3,
preset potentiometer VRI1 and capacitor,
C2. VRI will be adjusted at the end of
construction to provide four pulses per
second approximately — this providing the
“right” sound.

The reset pin (4) of IC1 is kept low (nega-
tive supply voltage) while the vehicle doors
are closed to disable the i.c. and so prevent
it from providing pulses. This is done by
the inverting action of transistor, TR1 and
associated components.

With the doors closed, the pillar switches
are held in the open condition. Current
then flows to TR1 base through the existing
fuse, courtesy light bulb and resistor, R1.
This turns the transistor on and collector
current flows through resistor, R2. The col-
lector is now low and this low state is
applied to IC1 pin 4. |

When a door is opened, the pillar switch
contacts close and point A is effectively
connected to the car chassis. TRI base
receives no current and the transistor turns
off. ICl pin 4 is now high and ICI is
enabled — pulses are then provided at pin 3
and the audible warning device, WDI,
connected to it operates.

Note that with the door closed, TR1
base current is insufficient (100pA approxi-
mately) to make the car interior courtesy
lamp glow. It is essential to buy the correct
type of audible warning device as specified
in the components list. Devices which
require external drive circuitry would not
work in this circuit.
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PROTECTION

Diode, DI, protects the circuit from the
effects of reversed battery polarity if con-
nected up incorrectly to the car system.
Fuse, FS1, provides protection in the event
of excessive current being drawn from the
car battery — perhaps due to a short-circuit
formed by faulty construction. For safety
reasons, it is therefore essential to include
this fuse in the circuit.

Capacitors C2 and C3 are necessary for

the board to clear the lid securing pillars in
the specified box (see photograph). Follow
with the track breaks (do not forget those
between the rows of IC1 pins) and solder
the four topside inter-strip link wires into
position as indicated.

Mount the on-board components noting
that capacitor C3 and diode DI are
polarity-sensitive and must be connected
the correct way round. Take care also over
the orientation of transistor, TRI.

+12¥ FROM

1
FS1
00! 250ma

CAR BATTERY =
x - ANTI-
10K 10k IHERT]
. st
3
? 18172 T81/3
3 EE; VR
4704
+ 70 SIDE  DIRECT
[ o LIGHT 12V FEED
: CIRCUIT
J 12v
2kHz - 3kH2
) 5
(4] “
100n =1
c2 1004 -
4700
i T81/4
CARI CHASSIS L o <O~ CAR CHASSIS

Fig. 2. Complete circuit diagram for the Lights-On Warning. The circuit to the left of
the dotted line is the car “courtesy light” section.

stable operation of ICl. Note that if no
anti-theft facility is required, switch S1 is
simply omitted and the fuse FS1 connected
directly to the terminal block point TB1/2.
TB1/3 is then redundant.

CONSTRUCTION

Construction of the Lights-On Warning
is based on a circuit panel made from a
piece of 0.lin. matrix stripboard, size 10
strips % 17 holes. Full topside component
layout and underside details of breaks in
the copper tracks are shown in Fig. 3.

Begin construction by drilling the two
mounting holes and filing off the corners of

Complete the circuit panel by soldering
8cm pieces of light-duty stranded connect-
ing wire to copper strips D. F and I on
the left-hand side and to strips C and J
on the right-hand side. Insert the i.c. into
its socket with the correct orientation and
adjust preset VRI to approximately mid-
track position.

Prepare the box by drilling holes in the
base to align with those already made
in the circuit board, for the fuseholder,
audible warning device (depending on the
type) and switch, S1 (if required). Drill two
holes in the base of the box for the
four-section (three-section if S1 has been

COMPONENTS

Resistors See

R1 100k SH@P

R2, R3 10k (2 off)
All resistors 0-25W 5% carbon. TALK
age
Potentionmeter

VR1 470k sub-min. preset,
vertical
Capacitors
C1 100n ceramic
Cc2 470n ceramic
C3 100u p.c.b. elect., 16V
Semiconductor
D1 1N4001 50V 1A rec. diode
TR1 ZTX300 npn silicon
transistor
1C1 NES555V bipolar timer i.c.

Miscellaneous
S1 Miniature 2-way slide or
toggle switch
WD1 12V piezoelectric audible
warning device, with
internal drive circuitry.
2kHz-3kHz operating
frequency
25mm chassis fuseholder
and 250mA fuse to fit
3A screw terminal block —
4 sections required (or 3
sections — see text).
Stripboard, 0-1in. matrix size 10 strips
x 17 holes; plastic box, size approx.
75mm x 50mm x 25mm; 8-pin d.i.l.
socket; 3A auto-type wire; stranded
connecting wire; Scotchlok car connec-

FS1
TB1

Approx cost

tors; small fixings; solder, etc.

omitted) piece of screw terminal block
TBI1. Drill a hole to accommodate the
wires passing through from the circuit
panel to the terminal block.

Refering to Fig. 4, mount the remain-
ing components using a piece of cardboard
on the underside of the circuit board to
provide some padding. Use small fixings
for circuit board, terminal block, audible
warning device and switch (if of this type)
mounting.

guidance only

CORNER CORNER

FILED, OFF c3

FILED OFF

Fig. 3. Stripboard component layout and details of
the breaks required in the underside copper tracks.

The completed unit. The
interconnecting terminal

1 k] o . .
‘é—_ - ,;~4—— —-—@ block is fixed to the
N et o 3 = outside bottom
cff % ;u- Pet—FS1 of the case.
=2 o b K
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Fig. 4. Interwiring from the circust board to the off-board components. A hole is
drifled in the bottom of the case to allow leads through to the terminal block.

Complete the internal interwiring short-
ening any wires as necessary. Note that the
audible warning device is polarity-sensitive
so must be connected in the correct sense as
indicated.

For audible warning devices having no
fixing holes, an adhesive fixing pad is ac-
ceptable to attach it to the case but make
sure that it is secure and will not break free
in service. Drill a few small holes in the lid
of the box above WDI1 position to allow
the sound to pass out.

Note that everything is mounted in the
main section of the case with nothing on
the lid. This minimises strain on the in-
ternal wiring. Leave the lid off the case for
the moment.

TESTING

The unit may be tested and adjusted
using a 9V battery as a power supply
before installing it in the car. Note, how-
ever, that the sound will be slightly quieter
than it will be when connected to the 12V
car supply.

Connect short pieces of stranded wire to
TB1 terminals one, two and four. Insert
the fuse and switch S1 (if used) to nor-
mal operation. Connect TB1/2 to the posi-
tive terminal of the battery and TB1/4 to
the negative one. The buzzer should bleep
regularly.

Now, touch the wire connected to TB1/1
on to the battery positive terminal. The
buzzer should go silent. Adjust preset VR1
to provide the pulse rate required.

INSTALLATION

Before installing the Lights-On Warning
in the vehicle, first disconnect the car battery
completely. For all external TBI connec-
tions, it is essential to use light-duty auto-
type stranded wire. Do not use any other

type. Where any wires pass through a hole
drilled in metal, a rubber grommet must be
used.

Referring again to Fig. 4, carry out the
external wiring. Connect TB1/2 to the live
side (that is, the side which is NOT con-
nected to the car chassis — “metalwork’) of
one of the sidelights.

This may be done by referring to the
wiring diagram of the car, locating the
correct colour of wire and making an
in-line connection using a Scotchlok con-
nector (these are available from car acces-
sory shops). Do NOT use makeshift con-
necting methods such as breaking the wire
and using p.v.c. taped joints.

Now make a similar connection between
TB1/1 and the side of the courtesy light

which is connected to the pillar switch (this
could be made at the pillar switch itself if
this is easier). Note that some cars have
separate courtesy light circuits — one for
each side of the car. It so, wire into the
driver's side.

If using the anti-theft facility, you will
also need a connection which is *“live” all
the time (that is, independent of the igni-
tion switch) made to TB1/3. This must be
made at the outler side of an existing low-
current fuse at the fusebox. It would be
possible to use the courtesy light live feed
wire for this purpose — again, make an
in-line connection using a Scotchlok.

Make an “Earth” (car chassis) connec-
tion to TB1/4. If a suitable existing earth
point is not available nearby, drill a small
hole in a metal part, scrape away the paint
around it and use a small crimp-type eyelet
secured with a self-tapping screw.

After making all TBI connections, fit the
lid and mount the unit in its final position
using a small plastic bracket or a self-tap-
ping screw through the back. Finally, re-
connect the car battery and check the sys-
tem for correct operation. It may be found
necessary to tape over some or all of the
holes if the warning is too loud.

If the unit is left in anti-theft mode for a
long period, for example while on holiday,
there will be a continuous current require-
ment of 15mA. A well-charged battery will
be able to supply this for several months so
there should be no problem.

Note that if the side lights are switched
on and the courtesy light is operated
manually, or if the courtesy lamp bulb
blows, the unit will sound. This is unlikely
to be of much concern.

No more flat batteries with the Lights-
On Warning! 0

Layout of components inside the small plastic case.

EVERY
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Watch out for the new logo incorporating Practical Electronics
next month — see the editorial page for more details.
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N A o, z
CoOLL EGE O F
TECHNOLOGY

DISTANCE LEARNING COURSES

_The, National College of Technology offer a range of
packaged learning short courses for study at home or in
“an industrial training environment which carry national
BTEC awards. Study can commence at any time and at
‘any level enabling you to create a study routine to fit
‘around existing commitments. Courses on offer include:

Analogue Electronics
Digital Electronics
Fibre/Optoelectronics
Programmable Logic Controllers

Tutor support and BTEC certification are available as
options with no travelling or college attendance re-
quired. These very popular courses which are ideal for
vocational training contain workbooks, audio cassette
lecturettes, PCB’s, instruments, tools, components and
leads as necessary to support the theoretical and
practical training. Whether you are a newcomer to
electronics or have some experience and simply need
an update or certification, there is probably a distance
learning course ready for you. Write or telephone for
details to:
National College of Technology
NCT Ltd., PO Box 11
Wendover, Bucks
Tel: (0296) 624270

(CAMBRIDGE COMPUTER SCIENCE LIMITED

A6char by 1: €4.00, 20char by 2: £6,00, 40 char by 1: £8.00
5 25” D|sk Drlves BOTDSOD... v £25.00 e:
5.25" Disk Drives, 80 Tk, DSDD Used, No Wty...
(The £45.00 drives are sold on a strictly “as s basis)
5.25" Disks, DSDD, 48tpi, boxes of 10 {free disk cieaner with 5 boxes).. 5
Digital muitimeter, 14 ranges, inc. leads & manuat......... £1
Apricot Disk drive PSU 5V (a 25A. 12V 2A

5V BAPSU....

5V @ 10A PSL )

Disk Drive Data lead BBC Micro to Disk Drive(s)
Disk Drive Power lead BBC Micro to Disk Drive(s).

Weadn
Singie 2.00 Dual £8.00 each
.....Single 2.00 Dual f:l oo“en

27 eqi
256K DRAM (Ex Equipment).
1MBIt-10 DRAM (Ex EQulpme:

mm
a4

8388sn
222

256K Byte DRAM Modules, rem equip 6.00 each
16, 18 & 20 pin dIi iow profile IC sockets 0. 5 wnde . 4 100
22 & 24 pin di low profile IC sockets 0.4" wlde 100
24,28, 32,40 & 48 pin dil Iow‘q!'ofllelc kets 0.6 00/100
Circult tester, finds faults in TTL & CMOS logic Clrcuits, inc leads...... .00 each
Metal project boxes drilied & painted but unused 28 x 32.5 x 5¢M.......... ..£5.00 each
Used computer cards many useful components (Iarcr;e ones socketed)

Floppy disk card (NEC FDC chlp) £1.00, Wini control ler (WD HOC chip). ....£1.00 each
CPU card (8088, 780 & EPROM: £3.00 each
Keyboards, full 0werty number pad and L{D . £8.00 each
Desktop computer case with 200W MaiNs PSUIUSEO).......cc.oiumeo e o £30.00 each

Prices InCiude postage. Add 50p (pius VAT to orders belo CS 00, Al iterns new Unless stated.

AdS 17 5% VATto aﬁrlces Send an SAE for our latest list or for more Info.

DeptEE, 3 iiton Road, Cambridge CB4 1SU
Tet: 0225 amoz 0831 430496 or 0831 430552 (Mall order onty)

CONTROL PORT for PCs

This 1/0 Port follows the general approach of the INTERFACING to PCs’
series in this mag, BUT allows user’s prototype control circuitry to be set
up and run QUTSIDE the PC.
The double sided pcb fits into an 1/0 slot, and a ribbon cable terminating
in a D-25 plug allows the control of projects with little risk to the PC. On
board facilities include: 8-bit A-D, 8-bit D-A, 8 inputs, 8 latched outputs,
3 strobes and 1 IRQ. )
Available as:
(a) Etched double sided board with full instructions for dnllmg/
assembly/testing using BASIC....... £12
(b) Complete 1/0 card with ribbon c.
{Built and tested)
Also available: Test pod with D-25 socket providing analogue and digital
test signals/outputs for the 1/0 card, with BASIC
1eSTt Programs ON diSC.......covurrueiioriiiieeieiiie et oo s eeb e smeians £17.00 1

All above prices include P&P. Mail Order only from:
R. BARTLETT,

17. LIME TREE AVENUE, TILE HILL,
COVENTRY CV4 9EY

and BASIC test programs.
£29.00
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Summer '92
Electronic

Constructors
Catalogue

Many new
products including:

B Audio Amplifier Modules
Range of 14 high power audio modules, encapsulated
to an integral heatsink in Bi-polar, MOSFET and Class
A formats with power outputs from 15 to 180 watts.
Books
18 new titles from the top electronics publishers.
Burglar Alarm
Volumetric alarm triggered by change in air pressure
eg an opening door, easy to install — no wiring
required.

B Spectrum Analyser Adaptor
Converts a conventional scope into a low cost,
250MHz spectrum analyser.

B Low Profile Mains Transformers
Encapsulated, top quality PCB mounting mains
transformers.

B Airband Scanning Receiver
100 programmable channels, covering civil and
military frequencies.

B Stereo Valve Amplifier
Top quality stereo hi-fi amp from Velleman - at a very
competitive price!

M Extended Ranges
of connectors, equipment cases, filters, crystals, fuses,
fans, kits, ATUs, semiconductors, loudspeakers,
sounders and toroidal transformers.

With 24 product sections, 192 pages,
3000+ lines and £££s of discount vouchers,
be sure to get your copy now!

Available from most newsagents or ‘ 1 0
directly from Cirkit. £ -

Cirkit

CIRKIT DISTRIBUTION LTD

Park Lane : Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 444111 - Fax (0992) 464457
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INTERFAG

Robert Penfold

HIS month we continue with the bar

code reader circuit. Before proceeding
to the software side of things I would like
to suggest a few minor changes to the bar
code reader circuit.

The prototype functioned well for
some time, but then developed a tendency
to latch-up. This would seem to be due to
a problem with the CA3140E. The
modemn versions of this component have LOOP UNTIL INP(768) = 0
a tendency to latch-up when used in the - o
comparator mode with a low supply ‘now wait for black bar
voltage. The best solution to the problem mt it e
is to use a CA3130E instead.

Experimental barcode reading program
’Set up port
OUT 771, 128

‘This array is deliberately made oversize to allow for possible stray reads
DIM v&(1 TO 40)
CONST TRUE = -1, FALSE = 0

'This is the start of the outer program loop
DO WHILE INKEY$ = ""

DO

‘Wait for white paper

’‘Set up variables used in the read loop
county = 0

inds =1
Interface testt = 128
The output of the reader circuit is L

capable of driving most digital inputs
properly, but I ran into difficulty when
trying to interface it to port A of an
8255A card. Reducing R8 from 470 ohm
to 220 ohm ensures that the output can
drive any five volt logic input.

Despite the inclusion of a trigger stage
in the circuit, glitches can still occur as
the output switches from one state to the
other. More hysteresis can be introduced vi(ind$) = countt
to the trigger circuit by making R5 Iowe.r t:g:\—:?g;(;s:)
in value. However, a lot more hysteresis county = 0
could severely “smear” the output signal, o e
possibly making it impossible to find a s S
setting for VRI that permits both wide
and narrow bars to produce proper output
signals. It is better to have the software
filter out the odd glitch here and there.

It was my original intention to interface
the bar code reader to the joystick port of a
PC. Initial experiments were not very suc-
cessful though, so I eventually interfaced it
via an 8255A. Details of interfacing an
8255A to the PC have been provided in
previous Interface articles, and there are
commercial 8255A cards available. I used a
Maplin 24 line PC I/O card, and this kit
offers a relatively cheap and simple means of
interfacing user add-ons to a PC.

The 8255A is at addresses from &H300 to
&H303 (768 to 771 in decimal), and the out-
put of the bar code reader connects to input
D7 on port A. Obviously the reader pro-
gram will need slight modification if the cir-
cuit is interfaced to the PC by some other
means.

Experiment with the setting of VRI
There will be a small range of settings that
give output pulses from both wide and
narrow bars, but some settings are much

‘This loop continues as long as the port value
‘does not change
DO WHILE test% = INP(768)
count% = count$ + 1
IF countt > 10000 THEN
endit = TRUE
EXIT DO
END IF
LOOP
'‘Disregard any stray zero reads
IF count% <> 0O THEN
‘black bars stored as negative values
IF test% = 128 THEN count$ = ~count$

REDIM barst%(-1 TO 8)
ny = -1
zerocount$ = 0
FOR 1% = 1 TO inds - 2
‘find and store negative values
IF v3(is) < O THEN
barss(n%) = vi(iy)
nt = n% + 1
IF nt > 8 THEN EXIT FOR
END IF
NEXT i%

‘This loop finds the narrowest bar
'This will often be the first bar
minwidtht = bars%(-1)
FOR i% = 0 TO 8
IF bars%(i%t) < minwidth% THEN minwidth% = barst(it)
NEXT i%

‘This loop finds the widest bar
'This should be the last bar
maxwidths = barst(8)
FOR i% = 0 TO 7
IF bars%(i%) > maxwidth% THEN maxwidtht = barst(is)
NEXT i%

‘The valreadts variable must be zeroed for each swipe
valreads = 0
FOR i% = 0 TO 7
‘Find the wide barxs...
IF (barst(i%) - minwidth%) < (maxwidtht - bars%(i%)) THEN
‘...and add in the appropriate value
valreads = valread% + 2 ~ i%
END IF
NEXT i%
PRINT "Value read: "; valreads

LOOP

better than others at discriminating between
the two bar widths.

The best setting is not necessarily one
that accurately reflects the two to one ratio
of the bar widths. A setting that results in
the narrow bars only just being detected
seems to give an enhanced ratio, making it
easier for the software to distinguish be-
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tween the two bar widths. It would prob-
ably be worthwhile using a multi-turn trim-
pot for VR1.

Software

The software provided is not intended to
be a fully-finished program, but is intended
to show the principles involved. In par-

ticular, it includes no error checking. With
any bar code system there will inevitably
be errors. Apart from anything else, it is
probable that some of the bar codes will
not be in perfect condition and properly
readable.

Before using the program in any serious
application it would be essential to add at
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least a basic form of error checking to the
system. The program is suitable for initial
experimentation and can be altered and ex-
_tended as needed.

A problem with the IBM PC is that the
standard ‘timer has a granularity of only
18.2 milliseconds, approximately 1/55 of
a second. This is woefully inadequate for
this purpose. It is possible to reprogram
the timer, but this would be beyond the
scope of this project. Instead, this pro-
gram uses a free-running loop, and judges
the widths of the bars by the number of
times round.

Loops

The whole program is a succession of
loops. The first loop continues until the
value read from the port is 0, indicating
that the sensor has been placed on the
paper. The program beeps at this point to
show that it is ready to start reading. The
second loop waits until the reading is 128,
indicating that the first bar has been en-
countered.

The program then enters the free-run-
ning loop. This counts as long as the value
read from the port, recorded in the vari-
able test%, remains unchanged. When the
value read changes, the count in count%
is stored in the array v%(), the array in-
dex (ind%) is incremented, test% is set to
the new value, and count% is zeroed. Note
that the readings for the bars are stored as
negative values, the white spaces as posi-
tive values.

The terminating method for this loop is
admittedly clumsy. It occurs when the
value stored in count% exceeds 10,000.
This value should never be reached when
scanning, unless you move the sensor
exceeding slowly, but it ends the loop
reasonably quickly when the sensor is
lifted from the paper. Note that this value
was determined for a 33MHz 386 machine.
It may need to be reduced on slower
machines.

This procedure will sometimes pick up
stray zero readings. For this reason, a test
is included for these readings, and they are
not stored in the array.

Bars

This program only uses the black bar
values, not the white spaces, so the next
stage is to select these, and store them in
an array called bars%(). This is a dynamic
array, declared with REDIM, so it is auto-
matically zeroed each time through’ the
program.

This part of the program is a fairly
straightforward loop which finds negative
(i.e. less than zero) values in v%() and
transfers them to bars%(), using n% as an
index to bars%(). Note the declaration of
bars%(). It has 10 values, from —1 to 8. This
is so that the eight bars in the middle,
which represent binary digits, have the
conventional 0 to 7 indexes. This simplifies
programming later on.

The method used here to determine
whether a bar is wide or narrow is to find
the widths of the widest and narrowest
bars (the two next FOR ... NEXT loops),
and then to determine which value each
digit bar is nearer. This method is crude,
but has proved successful.

If the width of a bar is nearer to the
widest, it is regarded as a 1. If nearer to the
narrowest, it is regarded as a 0. Using
i% as an index to the bars%() array in a
FOR..NEXT loop, and with index values
from 0 to 7, the value can be recreated by
adding 2 to the power of i% to the value
for each wide bar. The finished value is
printed out.

In Use

Provided everything is set up correctly
the system provides a high degree of
reliability, but the occasional wrong
answer does crop up. Results are best if the
“pen” is swept at a slow to medium speed.
Moving it fast across the bar codes

invariably produces an incorrect reading.
The hardware seems to be able to keep up
with fast” sweeps, so the problem is
presumably a software one, or is perhaps
due to variations in the speed of the pen.

Do-it-yourself  barcodes certainly
provide an interesting line of investigation
for the experimenter, and provided you
have suitable computer hardware, the cost
is very low.

Smoking Trains

A letter published in a recent Everyday
Readout warned of the dangers, or sup-
posed dangers, of using pulse type model
train controllers. 1 have used these for
many years, and cannot really agree that
there is any risk involved. If smoke starts
to rise from a model train this surely
reflects deficiencies in the overload protec-
tion, and has no bearing on the system of
control in use.

The pulsed controller design featured in
a previous Interface article does not have
any form of built-in overload protection.
However, the mains power supply unit
includes a monolithic voltage regulator
which provides fold-back current limiting.

A stalled motor might try to draw a
very high current, but the current limiting
circuit would actually ensure that the cur-
rent flow was less than the normal maxi-
mum level. This makes it almost impos-
sible to burn out a motor, even if you
deliberately try to do so.

The criticism of noise from the motor is
a more valid one, and there is no easy
solution to this. It can be worthwhile
trying slightly different timing capacitor
values in the controller, so as to produce
different operating frequencies.

Due to mechanical resonances, the
motors are more efficient sound gener-
ators at some frequencies than at others.
Using a very low pulse frequency avoids
the problem completely, but the results
look rather jerky and unrealistic.
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SIMULATED REACTANCES

A bedside clock radio worked well in

my flat, but not in my son’s. The problem

"showed up when he tried to listen to
198kHz (the BBC's long-wave Radio
Four transmission).

This frequency is used, outside domes-
tic broadcasting hours, to carry the BBC
World Service, which he likes to listen to
in the very early morning.

The poor reception was probably
caused by the screening effect of the
steel-girder frame used in constructing
the 1930s block of flats where my son
lives. Mine dates from 1835, before steel
frames had come into use.

Experience shows that even in a metal-
framed structure there is often some spot
where reception is good. It may well be,
of course, that the good-reception spot
isn‘t a convenient one for keeping the
radio, but it might still be possible to
place an aerial at the good spot and con-
nect it to the radio by some sort of feeder
cable.

A loop or frame aerial made by wrap-
ping one or more turns of wire round a
large vertical support such as a picture
frame or the back of a wardrobe is a good
bet. Calculations showed that a single
large turn picks up more signal than a
number of smaller turns made with the
same piece of wire.

This, however, raised a practical
problem which is the real subject of this
article. So I'll set aside my particular
problem and look at this more general
one, which may well be of more interest
to readers.

LOOP CIRCUITS

The equivalent circuit of an “untuned”
loop or frame aerial (Fig. 1a) contains the
inductance (L) of the wire, its resistance
(A) and a “generator’” which represents
the signal voltage induced in the wire by
passing radio waves.

An untuned loop is usually an insensi-
tive aerial because the amount of current
which can be driven by the signal volt-
age is restricted by the impedance of the
loop inductance. By adding the correct
capacitance (C, Fig. 1b) the impedance
of the inductance is cancelled and the

668
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(a) (b)

Fig. 1(a). Equivalent circuit of an un-
tuned loop aerial (frame aerial); (b)
Tuned loop.
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Fig. 2. Impedance-frequency curves
for parallel resonant circuit.

only impediment to current flow is the
resistance A.

It is easy to make A small. A large
current then flows at the series-resonant
frequency. This sets up a large (compara-
tively) voltage across C, and also a large
magnetic field inside the loop. Either
voltage or current or field can be made
use of.

In an ordinary long or medium wave

receiver there is an internal “tuned” loop

(on a ferrite-rod aerial). Energy has to be
transferred to this internal foop from the
external one. To use the field you just
place the receiver close to the loop and
orient it for good pickup.

To use the loop current you pass
it through one turn of insulated wire
wrapped round the receiver's cabinet, in
the right way to couple to the ferrite rod
aerial. With either method a large external
loop can give a substantial boost to
signals, and without the need for any
electronics. (It's not usually practicable
to use the loop voltage on long waves,
though you can do so with a short wave
loop by weak capacitive coupling to the
“whip” aerial).

TUNING PROBLEMS

The snag appears when you discover
how low the loop inductance is. A
single-turn loop run round my bookcase
(about a metre square) turned out to
have an inductance of about 8uH. This
was about twice what | expected, but
even so it needs about 8000pF (80nF) to
tune to 198kHz.

To tune such a loop | could connect a
fixed capacitor then make the loop big-
ger or smaller to set the frequency. Incon-
venient!

One alternative is to connect a small
variable inductor in series with the loop,
or a larger one in parallel. This is more
practical, but | didn’t have a suitable coil
to hand, and being lazy didn’t want to go
to the trouble of winding one. What | did
have was a collection of i.f. transformers,
frequency 455kHz or thereabouts, with
a low-inductance coupling winding for
driving the base of a transistor.

OFF-TUNE LC CIRCUITS )

The impedance versus frequency curve
for a parallel-tuned circuit (Fig. 2) shows
the familiar peak at the resonant fre-
quency %. Below % the impedance falls
sharply as frequency is reduced.

Now, the impedance of an inductance
falls like this, so the tuned circuit below %
behaves as an inductance of sorts. Above
% the impedance falls as frequency rises.

This is rather like a capacitance. Vary-
ing the tuning moves the curve to the
right or left.

At frequency £}, the response is set at
P. If the peak tuning now shifts to a rather
higher frequency P moves up closer 1o
the peak. This means that the capacitive
reactance is greater, which means that the
effective capacitance is lower.

In the same fashion, tuning to a /ower
frequency moves P down to a lower im-
pedance point, indicating a higher effec-
tive capacitance. In this off-tune condi-
tion the LC circuit can be used as a sort of
variable capacitance.

LOOP TUNING

To apply this to the loop-tuning
problem the LC is connected in series
with the loop (fig. 3a). As the frequency
rises the impedance shows a high peak at

(a) (b)

Fig. 3(a). An LC circuit can be substituted for C in Fig. 1a. (b) The effective size of
C is magnified by transformer (c) Impedance-frequency graph.

—_—

(c)
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%1, the resonant frequency of Cand L2,
then a dip at %y where L1 series-
resonates with the capacitive region of
the C, L2 response.

This shows that if L1 is the inductance
of a loop aerial tuning can be effected by
means of the added C, L2 circuit. How-
ever, this is only of use if the effective
capacitance has the correct value to tune
L1 to the wanted frequency. With my L1
of 8uH we need an effective capacitance
of about 80nF.

Consideration of the response shown
in Fig. 2 tells you that the impedance on
the capacitive side of the peak is high,
certainly higher than the impedance of C
on its own. So Fig. 3a doesn’t help un-
less Cis higher than the value needed to
resonate L1 in the absence of L2. We
know that this value of C is uncomfor-
tably high, so Fig. 3a isn‘t any use.

Fortunately there’'s an easy way out. A
winding (L3, Fig. 3b) on L2, with a much
smaller number of turns than L2, steps
down the impedance. A lower capaci-
tive impedance means a higher effective
capacitance, which is what we need.

This is where my i.f. transformers come
in. The low-impedance coupling wind-
ing provides about the right amount
of impedance reduction. The tuned fre-
guency of the i.f. transformer (455kHz) is
wrong, or course, but easily reduced

EVERYDAY
READOUT

WOOFER
Dear Ed.,

T was intrigued to see the idea of using two
speakers face to face in the project Sub-
Woofer by Paul Henderson in the August
issue of EE.

Presumably this means that the exter-
nal speaker could transmit twice its nor-
mal maximum rating, half from its own
magnet/coil assembly and half by air pres-
sure from the internal speaker. Would the
speaker surround be able to take this?

Similarly the internal speaker cone could
move twice its rated maximum displacement
and in this case would the speaker box be
large enough?

If the author is right and the face to face
speaker arrangement gives twice the output
for a given box size, then this seems to me
to be quite a breakthrough in the quest for
smaller loudspeaker cabinets.

My own interest is more in P.A. work and
I would like to ask for the author’s views on
the feasibility of using two speakers face to
face, together with a piezo-electric tweeter
to cover the audio range — say 45Hz to
16kHz. The circuitry would then be the sub-
woofer circuit of the article together with
a direct connection to the normal power
amplifier output. This would hopefully give
the boosted low frequencies together with
the unboosted remainder of the audio range.

I shall be grateful for your comments.

C. F. Stevenson
London SW19

I would first like 1o thank Mr. Steventon for
his letter regarding the Sub-Woofer project.
Unfortunately he appears to have got the
wrong end of the stick regarding how the
system operates. Both drivers are connected
face to face and are operated electrically in
antiphase. The result is that both speaker
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by adding more capacitance. The actual
amount needed is affected by the number
of turns on the coupling winding and has
to be found by trial and error. For the
record, my particular transformers were
tuned to 455kHz with 200pF. To get
198kHz with the loop connected this had
to be increased to 1330pF. Turning the
tuning “'slug” (ferrite core) then gave the
range 174kHz-203kHz.

IN THE FRAME

This arrangement gave quite good
boosting of the signal. However, for my
son’s problem | ended up by using a
different solution: a multi-turn coil round
a picture frame. By adjusting the number
of turns this could be set to tune to
198kHz with a fixed capacitance of
3300pF.

| thought that, being smaller, the pic-
ture frame aerial would be easier to
position to find the best signal. In fact it
turned out that it worked well enough
when placed close enough to the receiver
to give magnetic-field coupling. Even
though signal strength was low in this
position the picture frame was so much
more effective than the internal ferrite-rod
aerial that an adequate signal was picked
up.
By making my large loop | had, in fact,
over-engineered the job. The large loop

cones move in the same direction and act as a
single cone.

The advantage of this mode of operation
are far from obvious, at first sight. However
doubling the mass of the moving cone allows a
50% reduction in the case volume over that
required with a single speaker. Furthermore
the two drivers are working as a mechanical
analog to a push-pull output stage. The push-
pull action leads to the elimination of even
harmonic distortion. In speaker systems fre-
quency doubling, second harmonic distortion,
is the major non linearity at low frequencies.

So by using two speakers in this manner we
both halve case size and eliminate the major
source of distortion. These 1wo factors, taken
together, more than justify the exira expense
of a second driver.

As far as the system as a whole is concerned
the sensitivity is the same as if a single driver
had been used.

As for the possibility of using the Sub-
Woofer as part of a full range system I can
see no insuperable obstacles. Removing the
top cut filter will give the Sub-Woofer a
response that extends to the upper midrange
while preserving the bass. A piezo tweeter
could be simply connected in parallel with the
woofers to produce the required response. I
miust stress that I haven't tried this myself and
I can forsee a possible problem with diffrac-
tion effects caused by the outward facing
speaker magnet in the midrange.

Paul Henderson

FULL CERTIFICATE
Dear Ed.,

I read with interest the item about City
and Guilds in Everyday News (July *92). But
what [ would like to know is why they won’t
allow anyone to take the 726/361 Final on
advanced level in Digital Electronics.

I, like thousands of other unemployed
people, go on E.T. courses to obtain a C&G
qualification, but after completing the 341
you find they will not send out the 361
documentation. Admittedly the course is in-
teresting but if you are after a “full” certifi-
cate you are wasting time and money, in fact,
for those on E.T., Government money.

does, however, have possible use as a
means of DX-ing long and medium wave
stations. And anyway it was fun ex-
perimenting.

For anybody who wants to try out the
large-loop idea one simple rule gives a
pointer to the capacitance needed to
retune the i.f. transformer. The loop in-
ductance being in parallel with the cou-
pling winding causes an increase in the
tuned frequency of the i.f.t.

it follows that the added capacitance
must be greater than what is needed to
tune the i.f.t. to the wanted frequency
before the loop is connected. If you know
the value of the built-in capacitance, this
total capacitance is easily calculated.

Divide the nominal frequency of the
i.ft. by the wanted frequency, square
the answer and multiply the built-in
capacitance by it.

Example: if. = 450kHz, built-in
capacitor 200pF, wanted frequency
150kHz: 450/150 = 3; 32 = 9; total
capacitance needed = 9 x 200 =
1800pF. With the loop in situ more than
this is needed, but you are in the right
area.

For the record, my i.f.t. needed a to-
tal of 1056pF for 198kHz, in the absence
of the loop. With my loop connected the
value required turned out to be 1330pF
total.

My tutor rang them and they said there
was no call for this level, but in fact I had
written to them and my tutor rang them on
an earlier occasion and was informed to the
effect that there was not a fourth level. We
persisted because four levels are quoted in
their booklets.

I wonder if you could print a statement
from them on their policy concerning this
matter, or print something to say those
who wish to take the fourth should persist
in applying to C&G. May | say that we
use your Introductory Digital Electronics,
Teach-In 4 book and very useful it is to.

J.G. Wood
Newport

I have checked out the position relating to
the module on Digital Electronics raised by
J.G. Wood.

Information Technology (7261) is a mod-
ular scheme intended to cover the complete
range of IT at four levels. Not every topic
area is yet covered at four levels.

New modules are being developed all the
time in response to demand from centres, but
we have had to establish a priority rating
and, at present, module 361 is quite a long
way down the list. That situation is unlikely
to change in the short term unless we have
evidence of great demand.

In summary, therefore, the documentation
required by Mr. Wood cannot be sent to him
because there is none to send. Notwithstand-
ing this, a full Certificate (or depending
upon the mix of modules, a Diploma or
Advanced Diploma) is still available and
Mr. Wood's Centre should also be eligible
Jor ET funding.

If his centre wishes to submit their own
proposals for a centre-devised version of
module 361, City and Guilds will be pleased
to vet them for technical content and ad-
minister the scheme in the normal way.
Application should be made to Division 13,

I trust this answers all the points raised by
Mr. Wood in his letter.

A. A. W. Sich

Head of Marketing
and Public Relations
City and Guilds
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VIDEOS

ON ELECTRONICS

Everyday Electronics is pleased to announce the availability of a range of videos designed to
provide instruction on electronics theory. Each video gives a sound introduction and grounding in
a specialised area of the subject. The tapes make learning both easier and more enjoyable than
pure textbook or magazine study. They should prove particularly useful in schools, colleges,
training departments and electronics clubs as well as to general hobbyists and those following
distance learning courses etc.

The first four videos available are:

Electronics And You — Part 1: D.C. Series and parallel circuits and the
* use of a digital multimeter. Running time approx. 51 mins. _
Order code VT1 £29.95 inc. VAT

Part 2: A.C. Coils, capacitors, transformers and other a.c. devices.

Running time approx 62 mins.
Order code VT2 £29.95 inc. VAT

Part 3: Semiconductors. Basic semiconductor theory plus fifteen different

semiconductor devices explained. Running time approx. 56 mins.
Order code VT3 £29.95 inc. VAT

Part 4: Power Supplies. A step by step look at how they work plus trouble

* shooting tips. Running time approx. 56 mins.
Order code VT4 £29.95 inc. VAT

Each video uses a mixture of animated current flow in circuits plus text, plus cartoon instruction etc.,
and a very full commentary to get the points across. The tapes are imported by us and originate from
VCR Educational Products Co, an American supplier.

To order see our Direct Book Service “Ordering Details” — the postage for tapes is the same as for our
range of books and you can order tapes and books at the same time and pay only one lot of postage.

(All videos are to the UK PAL standard on VHS tapes)

PHOTOTRANSIS
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DIRECT
BOOK
SERVICE

The books listed have been
selected by Everyday Elec-
tronics editorial staff as
being of special interest to
everyone involved in elec-
tronics and computing. They
are supplied by mail order
direct to your door. Full
ordering details are given on
the last book page. For
another selection of books
' see next month'sissue.

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 also deals with a wide range of
practical electronic applications.

It is ideal for the hobbyist, student, technician and en-
gineer. 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 CRUEEmEIAE €595

ELECTRONICS TEACH-IN No. 3- EXPLORING
ELECTRONICS (published by Everyday Electronics)
Owen Bishop
Another EE value for money publication aimed at students
of electronics. The course is designed to explain the work -
ings 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.
xploring Electronics contains more than 25 useful
projects, assumes no previous knowledge of electronics
and is split into 28 easily digestible sections. -
2.45

88 pages (Ad size)

Special Everyday Electronics Books

ELECTRONICS TEACH-IN No.4

INTRODUCING DIGITAL ELECTRONICS (published
by Everyday Electronics)

Michael J. Cockcroft

Although this book is primarify a City & Guilds Introduc-
tory level course (726/301), approximately 80% of the in-
formation forms a very basic introduction to electronics in
general, it therefore provides an excellent introductory text
for beginners and a course and reference book for GCSE
students.

Full details on registering for C&G assessment, details of
assessment centres, components required and information
on the course in general are given.

The City & Guilds introduction to module 726/301
reads: "A candidate who satisfactorily completes this
module will have a competence to identify basic com-
ponents and digital integrated circuits and connect them
together to form simple working circuits and logic units.”
This provides an excellent introduction to the book.

£2.95

112 pages (A4 size)

ELECTRONIC PROJECTS -BOOK 1

Published by Everyday Electronicsin 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 Shont Wave
Radio, Insulation Tester, Stepper Motor interface, Eprom
Eraser, 200MHz Digital Frequency Meter, Infra Red Alarm,
EE Equaliser loniser, Bat Detector, Acoustic Probe, Mains
Tester and Fuse Finder, Light Rider - {Lape! Badge, Disco
Lights, Chaser Light), Musical Doorbe!l, Function Gener-
ator, Tilt Alarm, T0W Audio Amplifier, EE Buccaneer In-
duction Balance Metal Detector, BBC Midi Interface, Vari-
able Bench Power Supply, Pet Scarer, Audio Signal Gen-

erator.
128 pages (A4 size) [O1cercode EPT] £2.45
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ELECTRONICS TEACH-IN No.5 GUIDE

TO BUILDING ELECTRONIC PROJECTS

Published by EVERYDAY ELECTRONICS

Due to the demand from students, teachers and hobbyists
we have put together a range of articles from past issues of
Everyday Electronics that will assist those involved with
the construction of electronic projects.

The book contains the complete Project Development
for GCSE series.

Contents: Features - First Steps in Project Building;
Building with Vero; Project Development for GCSE; Get-
ting your Project Working; Guide to Printed Circuit Boards;
Choosing and Using Test Equipment — The Multimeter,
The Oscilloscope, P.S.U.s, Logic Probes, Digital Fre-
quency Meters, Signal Generators, etc; Data - Circuit
Symbols; Component Codes; Resistors; Identifying Com-
ponents; Capacitors; Actually Doing it - Understanding
the Circuit Diagram, Component Codes, Mounting circuit
boards and controls, Understanding Capacitors; Projects
- Lie Detector; Personal Stereo Amplifier; Digital Ex-
Eevimentsr's Unit; Quizmaster; Siren Effects Unit; UV

xposure Unit; Low-cost Capacitance Meter; Personal

Radio.

88 pages (A4 size) [Order code T15] £2.95
ELECTRONICS TEACH-IN 88/89 -

INTRODUCING MICROPROCESSORS

Mike Taoley BA (published by Everyday
Elactronics)

A complete course that can lead successful readers to the
award of a City and Guilds Certificate in Introductory
Microprocessors (726/303). The book contains every-
thing you need to know including fult details on register-
ing for assessment, etc. Starting with basic terminology,
integrated circuits, logic families and numbering systems
the text builds in stages, with revision and assessments
built in, up to programming, languages, fiow charts, etc.
The course is ideat for the newcomer to the subject.

80 pages (A4 size) te s
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Computers and 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 bothl
These days, prices are much more modest and the poten-
tial of the equipment is much greater, Consequently 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 QWERTY keyboard of a computer,
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 sys-
tem and using the system 1o 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 Temporarily out of print

A CONCISE INTRODUCTION TO MS-DOS

N. Kantaris

This guide is written 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 1o start at the beginning and go to the end.
The more experienced user can start from any section.

The guide covers versions 3.0, 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. 2

64 pages (TR
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HOW TO CHOOSE A SMALL BUSINESS N EW
COMPUTER SYSTEM
D. Weale
This book is for anyone intending to buy an IBM com-
patible computer system, whether it is their first system or
a replacement. There are sections on hardware, applica-
tion and systems programs and how to actually make your
choice as well as sections on the law, ergonomics and a
glossary of common terms.

The text contains many useful tips and some warnings
{which could save much effort and expense).
114 pages O B £4.95

AN INTRODUCTION TO 68000 ASSEMBLY
LANGUAGE

R.A. & J. W, Penfold

Obtain a vast increase in running speed by writing pro-
grams for 6800 based micros such as the Commodore
Amiga, Atari ST range or Apple Macintosh range efc., in
assembly language. It is not as difficult as one might think
and this book covers the fundamentals.

112 pages 0 P134 £2.95

THE ART OF PROGRAMMING THE ZX SPECTRUM
M. James, B.Sc., M.B.C.S.

It is one thing to have learnt how to use all the Spectrum’s
commands and functions, but a very different one to be
able to combine them into programs that do exactly what
you want them to, This is just what this book is ail about -
teaching you the art of effective programming with your

Spectrum.
144 pages ny
A 280 WORKSHOP MANUAL

E. A, Parr, B.Sc., DC.Eng., M.LLE.E.

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 Z80 based computer. 5

192 pages [0 e coda EPTTY]

NEWNES COMPUTER ENGINEER'S POCKETBOOK
(Second Edition)

Michael Tooley

An invaluable compendium of facts, figures, circuits and
data, indispensable to the designer, student, service en-
gineer and all those interested in computer and microcom-
puter systems. It will appeal equally to the hardware or
software specialist and to the new band of “software en-
gineers”. This 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)

UNDERSTANDING PC SPECIFICATIONS

R. A, Penfold

If you require a microcomputer for business applications,
or a high quality home computer, an IBM PC or compatible
is often the obvious choice. They are competitively priced,
and are backed up by an enormous range of applications
programs, hardware add-ons, etc. The main difficulty for
the uninitiated is deciding on the specification that will
best suit his or her needs. PCs range from simple systems
of limited capabilities up to complex systems that can
happily run applications that would have been considered
beyond the abilities of a microcomputer not so long ago. It
would be very easy to choose a PC system that is inade-
quate to run your applications efficiently, or one which
goes beyond your needs and consequently represents poor
value for money.

This book explains PC specifications in detail, and the
subjects covered include the following: Differences
between types of PC (XT, AT, 80388, etc); Maths
co-processors; Input devices (keyboards, mice, and
digitisers); Memory, including both expanded (EMS) and
extended RAM: RAM disks and disk caches; Floppy disk
drive formats and compatibility; Hard disk drives {includ-
ing interleave factors and access times); Display adaptors,
including all standard PC types (CGA, Hercules, Super
VGA, etc); Contains everything you need to know if you
can’ttell your EMS from your EGAI

£3.95

104 pages [Ordecodo © ™87
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Audio and Music

Project Building

ELECTRONIC PROJECTS FOR GUITARS
R. A.Penfold

This book contains a collection of guitar effects and some
general purpose effects units, many of which are suitable for
beginners to project building. An introductory chapter gives
guidance on construction.

Each project has an introduction, an explanation of how
it works, a circuit diagram, complete instructions on strip-
board layout and assembly, as well as notes on setting up
and using the units. Contents include: Guitar tuner; Guitar
preamplifier; Guitar headphone amplifier; Soft distortion unit;
Compressor; Envelope waa waa; Phaser; Dual tracking ef-
fects unit; Noise gate/expander, Treble booster; Dynamic
treble booster; Envelope modifier; Tremelo unit; DI box.

110 pages Order code PC110 £8.95
PREAMPLIFIER AND FILTER CIRCUITS

R. A. Penfold

This book provides circuits and background information for
a range of preamplifiers, plus tone controfs, filters, mixers,
etc. The use of modern low noise operational amphﬁers and
specwllst high performance audio preamplifier i.c. results in
circuits that have excellent performance, but which are still
quite simple. All the circuits featured can be built at quite low
cost (just a few pounds in most cases).

The preamplifier circuits featured include:~ Microphone
preamplifiers (low impedance, high impedance, and crys-
tal}; Magnetic cartridge pick-up preamplifiers with R.J.AA.
equalisation; Crystal/ceramic pick-up preamplifier; Guitar
pick-up preamplifier; Tape head preamplifier (for use with
compact cassette systems).

Other circuits include:~ Audio limiter 1o prevent overload-
ing of power amplifiers; Passive tone controls; Active tone
controls; PA filters (highpass and lowpass); Scratch and
rumble filters: Loudness filter; Audio mixers; Volume and
balance controls.

No constructional details are give — but most of the circuits
are relatively simple.

92 pages Order code BP30Y £3.95
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
connecting up a MIDI system and getting it to work, as well
as deciphering the technical information in those manuals.
128 pages [Order oo PCT0T BEEEY

PREAMPLIFIER AND FILTER CIRCUITS
R. A. Penfold
This book provides circuits and background information for a
range of preamplifiers, plus tone controls, filters, mixers, etc.
The use of modern low noise operational amplifiers and a
specialist high performance audio preamplifier i.c. results in
circuits that have excelient performance, but which are still
quite simpie. All the circuits featured can be built at quite low
cost (just a few pounds in most cases).

The preamplifier circuits featured include:~ Microphone
preamplifiers (low impendance, high impedance, and crys-
tal). Magnetic cartridge pick-up preamplifiers with RI.AA

equalisation. Crystal/ceramic pick-up preamplifier. Guitar
pick-up preamplifier. Tape head preamplifier (for use with
compact cassette systems).

Other circuits include:— Audio limiter to prevent overload-
ing of power amplifiers. Passive tone controis. Active tone
controls. PA filters (highpass and lowpass). Scratch and
rumble filters. Loudness filter. Audio mixers. Volume and
balance controls
92 pages 0 BP309 £3.95

MUSICAL APPLICATIONS OF THE ATARIST's

R. A. Penfold

The Atari ST's are now firmly established as the com-
puters to use for electronic music applications. The
range and sophistication of these applications are much
greater 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 sequdncmg an score writing, etc; simple but useful
add-on projects and MIDI programming.

90 pages £5.95

AN INThODUCTION 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
wherefotes so that the reader can understand the
principles involved and so make an informed choice of
design, or even design loudspeaker enclosures for him or
herself. 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 Kapelimeister
loudspeaker enclosure.

148 pages O 8P £2.95
ACOUSTIC FEEDBACK - HOW
TO AVOID IT

Feedback is the bane of all public address systems.
While feedback cannot be completely eliminated, many
things can be done to reduce it to a level st which it is no
longer a problem.

Much | of the trouble is often the hall itself, not
the equipment, but there is a simple and practical
way of greatly improving acoustics. Some microphones
are prone to feedback while others are not. Certain
loudspeaker systems are much better than others, and
the way 'the units are positioned can produce or reduce
feedback. All these matters are fully explored as well as
electronic aids such as equalizers, frequency-shifters
and notch filters.

The special requirements of live group concerts are
considered, and also the related problem of instability
that is sometimes encountered with large set-ups. We
even take a look at some unsuccessful attempts to cure
feedback so as to save readers wasted time and effort
duplicating them.

Also included is the circuit and layout of an inexpen-
sive but highly successful twin-notch filter, and how to
operate it.
92 pages O:der code BP31U £3.95

COMPUTERS AND MUSIC. See Computers section

Theory and Reference

ELECTRONIC HOBBYISTS HANDBOOK

R. A. Penfoid

Provides an inexpensive single source of easily lo-
cated information that the amateur electronics en-
thusiast 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 seimiconductor devices, including various
types of logic ICs, operational amplifiers, transistors,
FETs, unijunctions, diodes, rectifiers, SCRs, diacs, tri-
acs, regulators and SMDs, etc. lllustrates 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 usefut data.
88 pages Order code BP233 £4.96
NEWNES 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 LS| integrated circuits and micro-
processors. To keep up to date with the rapidly chang-
ing 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 (hardcover) [ HENEEELIEY £10.96

ELECTRONIC MODULES AND SYSTEMS FOR
BEGINNERS

Owen Bishop

This book describes over 60 modular electronic circuits —
how they work, how to build them, and how to use them.
The modules may be wired together to make hundreds of
different electronic systems, both analogue and digital. To
show the reader how to begin building systems from mod-
ules, a selection of over 25 electronic systems are des-
cribed in detail, covering such widely differing applica-
tions as timing, home security, measurement, audio (in-
cluding a simple radio receiver), games and remote con-

trol.
200 pages £3.95
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FROM ATOMS TO AMPERES

F. A. Wilson

Explains in crystal clear terms the absolute fundamentals
behind electricity and electronics. Really helps you to dis-
cover 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 up with e.m.f. and p.d.?
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 too much complex
mathematics and formulae.

244 pages O BP254 £3.50

PRACTICAL DIGITAL ELECTRONICS HANDBOOK
Mike Tooley (Published in association with
Everyday Electronics)

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,
manufacture or servicing of digital circuitry, as well as to
those wishing to update their knowledge of modern digi-
tal devices and techniques. Contents: Introduction to in-
tegrated circuits; basic logic gates; monostable and bistable
devices; timers; microprocessors; memories; input and out-
put devices; interfaces; microprocessor buses. Appendix 1:
Data. Appendix 2: Digital test gear projects; tools and text
equipment; regulated bench power supply; logic pulser;
verstaile 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 (0 dor code PCTO0 SRR

ELECTRONICS - A "“MADE SIMPLE” BOOK

G. H. Olsen

This book provides excellent background reading for our
Introducing Digital Electronics Teach-in Book and will be
of interest to everyone studying electronics. The subject
is simply explained and well illustrated and the book as-
sumes only a very basic knowledge of electricity.

330 pages O der code NELO] L5C0

HOW TO GET YOUR ELECTRONIC PROJECTS
WORKING

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.
£2.50

96 pages

HOW TO DESIGN AND MAKE YOUROWN P.C.B.s
R. A.Penfold

Deals with the simple methods of copying printed cir-
cuit 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 (8 der coce M3 1 MENEZED

How to Get Your
Electronic Projects
Working

R & senroLD

A BEGINNERS GUIDE TO MODERN ELECTRONIC
COMPONENTS

R. A. Penfold

The purpose of this book [s to provide practical information
to help the reader sort out the bewildering array of com-
ponents currently on offer. An advanced knowledge of the
theory of electronics is not needed, and this book is not
intended to be a course in electronic theory. The main aim
is to explain the differences between components of the
same basic type (e.g. carbon, carbon film, metal film, and
wire-wound resistors} so that the right component for a
given application can be selected. A wide range of com-
ponents are included, with the emphasis firmly on those
components that are used a great deal in projects for the
home constructor.

166 pages O BP28 £3.96
BEGINNER'S GUIDE TO BUILDING ELECTRONIC
PROJECTS

R. A, Penfold

Shows the complete beginner how to tackle the practi-
cal side of electronics, so that he or she can confidently
build the electronic projects that are regularly featured in
magazines and books. Also include examples in the form
of simple projects.

112 pages £1.95
ELECTRONIC SCIENCE PROJECTS
0. Bishop

These projects range in complexity from a simple colour
temperature meter to an infra-red laser. There are novelties
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 Temporarily out of print

ELECTRONICS SIMPLIFIED -CRYSTAL SET
CONSTRUCTION

F. A Wilson, C.G.l.A.,C.Eng..F..E.E., FLE.R.E F.B.L.M.
Especially written for those who wish to panicipate 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.
[O1 e code ©PE7] £1.75

80 pages

GUIDE TO BUILDING ELECTRONIC PROJECTS
Published by Everyday Electronics

See the first page of books - ELECTRONICS TEACH-IN
No.5 - for full details.

ELECTRONICS PROJECT BOOK

Published by Everyday Electronics in association
with Maganta Electronics.

See the first page of books for full detalls.

Testing and
Test Gear

HOW TO USE OSCILLOSCOPES AND OTHER

TEST EQUIPMENT

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
illustrate 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
signal generators, logic probes. logic pulsers, and crystal
calibrators.

104 pages O BP26 £3.50

Everyday Electronics, October 1992



Circuits and Design

PRACTICAL ELECTRONIC

BUILDING BLOCKS-BOOK 2
R. A. Penfold
This books is designed to aid electronic enthusiasts who
like to experiment with circufts and produce their own
proiects, rather than simply following published project

designs.

Contains: Amplifiers — low level discrete and op-amp cir-
cuits, voltage and buffer amplifiers including d.c. types.
Also low-noise audio and voltage controller amplifiers. Fil-
ters — high-pass, low-pass, 6, 12, and 24dB per octave
types. Miscellaneous - i.c. power amplifiers, mixers, volt-
age and current regulators, etc.

112 pages £1.96
MODERN OPTO DEVICE PROJECTS
R. A. Penfold

In recent years, the range of opto devlces avaliable 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 have useful practical applications as
well. This book provides 8 number of practical designs
which utilize a range of modern opto-electrical devices,
including such things as fibre optics, ultra bright l.e.d.s and
passive IR detectors etc.

While many of these designs are not in the “dead
simple’’ category, they should be within the capabilities of
anyone with a reasonable amount of experience in elec-
tronics construction and some of the more simple designs
are suitable for beginners.

104 pages O BP £2.95

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 principle of

each one is explained in concise but comprehensive 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.
0 de) code ™ 11|

124 pages

DIGITAL LOGIC GATES AND FLIP-FLOPS

lan R. Sinclair

This book, intended for enthusiasts, students and tech-
nicians, seeks to establish a firm foundation in digital
electronics by treating the topics of gates and flip-flops

£12.95

thoroughly and from the beginning. This is not a construc-
tor's book in the sense of presenting circuits 1o build and
use, it is for the user who wants to design and troubleshoot
digital circultry with considerably more understanding of
principles.

Topics such as Boolean algebra and Karnaugh mapping
are explained, demonstrated and used extensively, and
more attention is paid to the subject of synchrohous
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 ogic.

200 pages [0 cer code PET0F IR AN

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 kit and a wide range of mechanical com-
ponents 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 [B:der code BT 70 BENNLEE

ELECTRONIC POWER SUPPLY HANDBOOK

lan R. Sinclair

This book covers the often neglected topic of electronic
power supplies. All types of supplies that are used for elec-
tronics purposes are covered in detail, starting with cells and
batteries and extending by way of rectified supplies and
linear stabilisers to modern switch-mode systems, I1C switch-
mode regulators, DC-DC converters and inverters.

The devices, their operating principles and typical cir-
cuits 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 codei® 108 £7.95

Radio, TV, Satellite

PROJECTS FOR RADIO AMATEURS

AT
R.A. Penfold

This book describes a number of electronic circuits, most
of which are quite simple, which can be used to enhance
the performance of most short wave radio systems.

The circuits covered include:~ An aerial tuning unit; A
simple active aerial; An add-on b.f.o. for portable sets; A
wavetrap for combat signals on spurious responses; An
audio notch filter; A parametric equaliser; CW and S.S.B.
audio filters; Simple noise limiters; A speech processor; A
volume expander.

Other useful circuits include a crystal oscillator, and
RTTY/C.W. tone decoder, and a RTTY serial to parallel
converter. A full range of interesting and usefull circuits for
short wave enthusiasts.

£3.95

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.

150 pages £3.50

SIMPLE SHORT WAVE RECEIVER CONSTRUCTION
R. A. Penfold

Short wave radio is a fascinating hobby, but one that
seems 1o be regarded by many as an expensive pastime
these days. In fact it is possible to pursue this hobby for a
minimal monetary outlay if you are prepared to undertake a
bit of d.i.y., and the receivers described in this book can all
be built at low cost. All the sets are easy to construct, full
wiring diagrams etc. are provided, and they are suitable
for complete beginners. The receivers only require simple
aerials, and do not need any complex alignment or other
difficult setting up procedures.

The topics covered in this book Include: The broad-
cast bands and their characteristics; The amateur bands
and their characteristics; The propagation of radio signals;
Simple aerials; Making an earth connection; Short wave
crystal set; Simple t.r.f. receivers: Single sideband recep-
tion; Direct conversion receiver.

Contains everything you need to know in order to get
started in this absorbing hobby.

88 pages Order code BP275 £3.95

92 pages

AN INTRODUCTION TO SATELLITE TELEVISION

F. A. Wilson

As a definitive introduction to the subject this book Is
presented 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.

Everyday Electronics, October 1992

For the professional englineer, electronics enthusiast,
student or others with technical backgrounds, there are
numerous appendices backing up the main text with
additional technical and scientific detail formulae, calcula-
tions, 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 £5.95

AN INTRODUCTION TO AMATEUR
COMMUNICATIONS SATELLITES

A. Pickford

Communications and broadcast satellites are normally
inaccessible to individuals uniess they are actively in-
volved in their technicalities by working for organisations
such as British Telecom, the various space agencies or
military bodies. even those who possess a satellite. televi-
sion receiver system do not participate in the technical
aspects of these highly technological systems.

There are a large number of amateur communications
satellites in orbit around the world, traversing the globe
continuously and they can be tracked snd their sig-
nals received with relatively inexpensive equipment. This
equipment can be connected to a home computer such as
the BBC Micro or IBM compatible PCs, for the decoding of
received signals.

This book describes several currently available systems,
their connection to an appropriate computer and how they
can be operated with suitable software.

102 pages £3.95
AERIAL PROJECTS
R. A. Penfoid

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 com-
plex 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, fil-
ters and tuning unit.

96 pages Order code 05 £2,50
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 com-
pletely revised and rewritten and incorporates much more
information which is divided into the following sections:

Listening to Short Wave Radio; Choosing a Short
Wave Radio Receiver; How 1o Use the IRSG; Abbrevia-
tions; Country Codes; Worldwide Short Wave Radio Sta-
tions; European, Middle Eastern and African Long Wave
Radio Stations; European, Near and Middle Eastern and
African Medium Wave Radio Stations; Canadian 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; Wavelength/Frequency Conversion.

226 pages Orcler coue BP25 £6.95

HOW TO USE OP-AMPS

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 caiculations.
Trtn:l; approach has been made as non-mathematical as pos-
siDle.

160 pages £2.95
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 notincluded.

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 ¥IP130 £2.75
BOOK 2 112 pages Order code BP131 £2.76

PRACTICAL ELECTRONIC DESIGN DATA

Owen Bishop

It's all here! This book is a comprehensive ready-reference
manual for electronics enthusiasts of all levels, be they
hobbyists, students or professionals.

A helpful major section covers the main kinds of com-
ponents, including surface-mount devices. For each sort, it
lists the most useful and readily available types complete
with details of their electronic characteristics, pin-outs and
other essential information. A special feature of this sect-
tion are the easily followed charts and tables which advise
the reader on how to select the best type of components
for any particular purpose.

Basic electronic units are defined, backed up by a com-
pendium of the most often required formulae.

There are five more extensive sections devoted to cir-
cuit design, covering analogue, digital, radio, display, and
power supply circuits. Over 150 practical circuit diagrams
cover a broad range of functions. The reader is shown how
to adapt these basic designsto a vane!y of applications.

£4,

328 pages

50 SIMPLE LED CIRCUITS

R. N. Soar

Contains 50 interesting and useful clrcuits and applica-
tions, covering many different branches of electronics,
using one of the most inexpensive and freely available
components — the light-emitting diode (LED). Also in-
cludes circuits for the 707 common anode display.

64 pages £1.95
BOOK 2 50 more |.e.d. circuits [ IITEERENARE £1 95
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would like to be able to purchase all the books from us and thus keep
the postage charge to an absolute minimum (75p for UK p&p no
matter how many books you buy). We are pleased to be able to
respond; with the aid of Michael Babani (M.D.) we are now able to

We now supply a// the books published by Bernard Banani (Publish-
ing) Ltd. We have always supplied a selected list of Babani books and
you will find many of them described on the previous pages or in next
months issue of Everyday Electronics (the books with a BP prefix to the

order code are Babani books).

Many readers have asked us to also supply various other Babani
books, which have a reputation for value for money. Our customers tell
us they appreciate our speedy service and low postage charge and they

meet all your requirements for their books. /f it's Babani and in print we

can supply it. Babani presently list over 180 different technical titles
those notdescribed in detail on the previous Direct Book Service pages
or in next months issue are listed below:

Code Title Price Code  Title Price Code Title E Price
208 Practical Stereo & Quadrophony Handbook £0.76 BP145 25 Simple Tropical and MW Band Aerials £1.76 BP249 More Advanced Test Equipment Construction £3.50
214 Audio Enthusiast’s Handbook £0.86 BP148 Computer Terminology Explained £1.96 BP250 Programming in FORTRAN 77 £4.96
219 Solid State Novelty Projects £0.85 BP149 A Concise Introduction to the Language BP251 Computer Hobbyists Handbook £6.95
225 A Practical Introduction to Digital ICs 0.0.P. of BBC Basic £1.96 BP258 Learning to Program in C £4.95
BP28  Resistor Selection Handbook £0. BP1562 An introduction to Z80 Machine Code £2.76 BP259 A Concise Introduction to UNIX £2.96
BP37 50 Projects using Relays, SCRs and TRIACs £2.95 BP153 An Introduction to Programming the BP260 A Concise Introduction to 08/2 £2.95
BP39 50 (FET) Field Effect Transistor Projects £2.95 Amstrad CPC 464 & 664 £2.50 BP261 A Conclse Introduction to Lotus 1-2-3
BP44 IC 555 Projects £2.95 BP154  An Introduction to MSX BASIC £2.50 {Revised Edition) £3.95
BP48 Electronic Projects for Beginners £1.95 BP156 An Introduction to QL Machine Code £2.50 BP262 A Concise Introduction to Wordperfect
BP49  Popular Electronic Projects £2.50 BP157 How to Write ZX Spectrum & Spectrum+ {Revised Edition) £3.95
BP56 Electronic Security Devices 0.0.P. Games Programs £2.60 BP263 A Concise Introduction to dBASE £3.95
BP58 50 Circuits Using 7400 Series IC’'s £2.50 BP158 An Introduction to Programming the BP264 A Concise Advanced User's Guide to
BP63  Alternating Current Theory (Elements of Commodore 16 & Plus 4 £2.50 MS-DOS 0.0.P.
Electronics - Book 2) £3.50 BP169 How to Write Amstrad CPC464 Games BP269 An Introduction to Desktop Publishing £5.95
BP68  Choosing and Using Your Hi-Fi £1.65 Programs £2.50 BP270 A Concise Introduction to Symphony £3.95
BP74 Electronic Music Projects £2.50 BP161 Intothe QL Archive £2.50 BP272  Interfacing PC's & Compatibles £3.96
BP76 Power Supply Projects £2.50 BP162 Counting on QL Abacus £2.50 BP273 Practical Electronic Sensors £4.95
BP78 Practical Computer Experiments £1.75 BP171  Easy Add-on Projects for Amstrad CPC 464, BP274 A Concise Introduction to SuperCal5 £3.95
BP84 Digital IC Projects £1.96 664, 6128 and MSX Computers £2.95 BP276 Short Wave Superhat Receiver Construction  £2.95
BP86 An Introduction to BASIC Programming BP174 More Advanced Electronic Music Projects £2.96 BP277 High Power Audio Amplifier Construction £3.95
Techniques £1.95 BP175 How to Write Word Game Programs for BP279 A Concise Introductlon to Excel £3.95
BP90  Audio Projects £2.50 the Amstrad CPC 464, 664 and 6128 £2.95 BP280 Getting the Most From Your PC's Hard Disc £3.95
BP94  Electronic Projects for Cars and Boats £1.95 BP182 MIDI Projects £2.95 BP283 A Concise Introduction to SmartWare Il £4.95
BP35 Mode! Railway Projects £2.95 BP183 An Introduction to CPM £2.96 BP284 Programming in QuickBASIC £4.95
BP97  IC Projects for Beginners £1.95 BP187 A Practical Reference Guide to Word BP286 A Reference Guide to Basic Electronics Terms  £5.95
BP99  Mini-matrix Board Projects £2.50 Processing on the Amstrad PCWB256 BP287 A Reference Guide to Practical Electronics
BP106 Modern Op-amp Projects £1.95 and PCW8512 £5.95 Yerms £6.95
BP109 The Art of Programming the 1K ZX81 £1.95 BP189 Using Your Amstrad CPC Disc Drives £2.95 BP288 A Concise Introduction to Windows 3.0 £3.95
BP114 The Ant of Programming the 16K ZX81 £2.50 BP190 More Advanced Electronic Security Projects  £2.95 BP291 A Concise Introduction to Ventura £3.95
BP122 Audio Amplifier Construction £2.95 BP191  Simple Application of the Amstrad CPCs for BP292 Public Address Loudspeaker Systems £3.95
BP125 25 Simple Amateur Band Aerials £1.95 Wiriters £2.95 BP293 An Introduction to Radio Wave Propagation £3.95
BP126 BASIC & PASCAL in Parallel 1.50 BP192 More Advanced Power Supply Projects £2.95 BP294 A Concise Introduction to Microsoft Works £4.95
BP128 20 Programs for the ZX Spectrum & 16K ZX81 £1.95 BP193 LOGO for Beginners £2.95 BP298 A Concise Introduction to the Mac System &
BP129 An Introduction to Programming the ORIC-1 1.95 BP196 BASIC & LOGO in Parallel £2.95 Finder £3.96
BP132 25 Simple SW Broadcast Band Aerials .95 BP197  An Introduction to the Amstrad PC’s £5.96 BP299 Practical Electronic Filters £4.95
BP133 An Introduction to Programming the BP198 An introduction to Antenna Theory 2.95 BP302 A Concise Users Guide to Lotus 1-2-3
Dragon 32 £1.95 BP199  AnIntroduction to BASIC-2 onthe Amstad PC's  £5.95 Release 3.1 £3.95
BP136 25 Simple Indoor and Window Aerials £1.75 BP230 A Concise Introduction to GEM £2.95 BP303 Understanding PC Software £4.95
BP137 BASIC & FORTRAN in Paraliel £1.96 BP243 BBC BASIC86 on the Amstrad PC's and IBM BP307 A Concise Introduction to QuarkXPress £4.95
8P138 BASIC & FORTH in Parallel £1.95 Compatibles — Book 1: Language £3.95 BP311  An Introduction to Scanners and Scanning £4.95
8P143  An Introduction to Programming the Atari BP244 BBC BASIC86 on the Amstrad PC's and IBM BP312 An Introduction to Microwaves £3.95
600/800XL 1.95 Compatibles ~ Book 2: Graphics and Disk Files £3.95 BP313 A Concise Introduction to Sage £3.95
BP144  Further Practical Electronics Caleulations BP245 Digital Audio Projects £2.95 BP314 A Concise Introduction to Quattro Pro £4.95
& Formulae .0.P. BP246 Musical Applications of the Atari ST's £5.95 BP318 A Consise User's Guide to MS-00S 6 £4.95
BP247 More Advanced MIDI Projects £2.95 BP325 A concise User's Guide to Windows 3-1 £4.95
IFNO PRICE IS SHOWN THE BOOK IS OUT OF PRINT (0.0.P.)
SEE PREVIOUS PAGE FOR FULL ORDERING DETAILS
PROJECT TITLE Order Code Cost
Multi-Chan Remote Light Dim JUNE 88
Relay/Decoder 601 £4.86
Power Supply 603 £3.00
s = ] H A : Video Wiper JULY'88 612 £6.75
Printed circuit boards for certain EE constructional projects are available ToaT el’h Tl 3
from the PCB Service, see list. These are fabricated in glass fibre, and are ea Tune Thermostat AUG 88 60 £3.00
fully drilled and roller tinned. All prices include VAT and postage and pack- | Time Switch 614 £4.84
ing. Add £1 per board for airmail outside of Europe. Remittances should be | Suntan Timer 610 £3.07
sent to The PCB Service, Everyday Electronics, 6 Church Street, | CarAlarm 615 £3.12
Wimborne, Dorset BH21 1JH. Cheques should be crossed and made [ Eprom Eraser 0OCT 88 620 407
payable to Everyday Electronics (Payment in £ sterling only). — =
v 3 " Doorbell Delay NOV'88 616 £3.56
NOTE: While 95% of our boards are now held in stock and are dispatched infra-R f
= ] : nfra-Red Object Counter (Set) 622/3/4 £9.28
within seven days of receipt of order, please allow a maximumof 28daysfor . — — ~ %"~ “~~ = =77 - r
delivery —overseas readers allow extra if ordered by surface mail. Downbeat Metronome DEC 88 629 £4.84
Please check price and availability in the latest issue. Phasor 631 £5.64
Boards can only be supplied on a payment with order basis. Continuity Tester 619 £267
A" b h. Mini PSU 636 £3.23
E p.c.b.s on this Sound-to-Light Interface "MAR 89 63 £6.24
[ ] Midi Pedal 639 £7.00
I page reduced to Midi Merge 640 £3.00
1 Audio Lead Tester 641 £6.77
2 Light Sentinel: Main Board APR'89 632 £9.20
Remote Interface (4 bds) 633 £4.59
4-Channel Auto- Fader Interface 642 £6.80
(Just send half the price shown, while stocks last) Electron A/D Interface AY'8 645 £4.84
ad P, Spectrum EPROM Programmer JUNE 89 628 £7.87
PROJECT TITLE Order Code Cost Programmable Pocket Timer NBIREEY | 648 .

_ Electronic Spirit Level AUG 89 649 £3.8
Video Guard Alarm FEB'87 556 £3.80 Distance Recorder 651 £5.23
Computer Buffer/interface MAR 87 560 £3.32 Xenon Beacon "SEP'89 650 £413
Fridge Alarm MAY 87 565 £3.00 Probe Pocket Treasure Finder 653 £412
Mini Disco Light JUNE'87 (sorry soldout) Power Supplies: legd Voltage 654 £4.08
F ot — ( 16[out) Variable Voitage 655 f£4.4

ermosta [ JULY'87 | sorry sold Jou : :

: v Music on Hold 0CT 89 646 £3.85)

Monomixer 571 £4.75 .
Noise Gat stpss ] 577 | faa1 Power Supplies — 26V 700mA 656 £4.35
] : 30V 1A 657 £4.55
‘BBC Sideways RAM/ROM NOV'87 (sorry soldjout) EE Seismograph — Control 658 £4.08
Pseudo Echo Unit DEC'87 (sorry sold jout) Detector 659 £4.22
GameTimer ALl | 563 £355] |_Lego/Logo & Spectrum 660 £6.49
SOS Alert VAR 88 (sorry soldfout) Wash Pro : NOV 89 643 £383
Pipe & Cable Locator APR'88 (sorry sold|out) Logo/lego & Sepctrum Interface 664 £5.60
—
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PCB SERVICE

See opposite page for ordering details.

, 'L Order Code | Cost
Biofeedback Monitor — Front End 661 £4.52
Processor 662 £4.56
EEG Electrode Impedance Meter 665 £3.98
Biofeedback Signal Generator 666 £4.08
Quick Cap Tester FEB 90 668 £3.92
Weather Stn: Anemom. - Freq./Volt Board 670 £3.94
Optional Display 669 £3.73
Wind Direction 673/674 £4.22
System Power Supply 675 £3.59
Prophet In-Car loniser 676 £3.18
Weather Stn: Display Driver ~ IEGERN | 6728678 f4.22
Display and Sensor 671 £4.47
Fermostat Mk2 677 £4.28
Superhet Broadcast Receiver/Tuner/Amp 679/680 £4.22
Stereo Noise Generator 681 £4.24
Digital Experimenter’s Unit — Pulse Generator 682 £4.46
Power Supply 683 £3.66
Enlarger Timer 684 £4.28
Weather Stn: Rainfall/Sunlight Display 685 £4.27
Rainfall Sen and Sunlight Sen 686/687 £4.16
Amstrad Speech Synthesiser 689 £4.68
80 Metre Direct Conversion Radio 691 £4.95
Mains Appliance Remote Control 0
Encoder Board A 694 £6.61
Encoder Board B 695 £4.78
The Tester 696 £4.15
Mains Appliance Remote Control
Mains ON/OFF Decoder 697 £4.55
(5 or more 697's ordered together£3.25 each)
Simple Metronome 698 £€3.94
Hand Tally: Main Bd and Display Bd 699, 700 £10.959
Alarm Bell Time-Out 701 £4.10
Mains Appliance Remote Control
Temperature Controller (p.c.b. only) 702 £6.20
Ghost Waker 703 £432
Frequency Meter 704 £5.25
Freq. Meter/Tachometer 705 £3.98
EE Musketeer (TV/Video/Audio) 706 £6.78
Colour Changing Christmas Lights 707 £4.39
Microcontroller Light Sequencer 708/709 £10.90
Versatile Bench Power Supply Unit 710 £4.24
Teach-In ‘91, Part 1 —-L200 Module 711 £3.93
Dual Qutput Module 712 £4.13
LM723 Module 713 £4.21
Spatial Power Display 714 £5.33
Amstrad PCW Sound Generator 715 £5.03
Teach-In ‘91, Part 2 —-G.P. Transistor Amp 7117 £3.77
Dual Op.Amp Module 718 £3.83
Intercom (Teach-In 91 Project 2) 719 £4.41
Analogic Test Probe 720 £3.24
MARC Phone-In 721 £6.87
Teach-In ‘91 Part 3 - TBA820M Amplifier 723 £4.05
High Quality Power Amp 724 £4.93
Bench Amplifier (Teach-In ‘91 Project 3) 725 £4.45
Gingernut 80m Receiver
R.F. section (726), Voltage Regulator (727) 726/7/8 £3.06
Audio Amplifier (728) per board
all 3together] £8.16
Pocket Tone Dialler 729 £4.36
Battery To Mains Inverter 730 £4.97
Simple Basic Alarm 731 £4.50
Car Code Lock (pair) 732a/b £4.69
Teach-In ‘91 Part 4 -
Sinusoidal Oscillator 733 £4.39
8038 Oscillator 734 £4.15
Waveform Generator (Teach-In ‘91 Project 4) 735 £4.72
Humidity Tester 716 £4.97
Model Train Controller (double-sided) 736 £9.75
Electronic Die (Teach-In ‘91 Project 5) 737 £4.93
Teach-In ‘91 Part 5 ~Digital Counter Module 738 £4.35
Modular Disco Lighting System
Switched Power Output Module 739 £5.91
Digital LCD Thermostat-Control Board ¢¢ ¢, pair 740 £4.05
—Power/Relay Board 741 £3.76
Pulse Generator (Teach-In ‘91 Project 6) 742 £4.97
Teach-In ‘91 Part 6- Timer Module 743 £4.62
Digilogue Car Tachometer 744 £5.63
Modular Disco Lights — Simple Chaser 745 £6.00
Sweeper Module 746 £5.17
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PROJECT TITLE Order Code Cost
Automatic Light Control - PSU Board 747 £4.88 |
Logic Board 748 £5.17
Radio Receiver (Teach-In ‘91 Project 7) 749 £4.57
Teach-In ‘91 Part 7 - R.F. Amplifier Module 750 £4.23
Modular Disco Lights — Masterlink 752 £6.36 |
Ultrasonic Proximity Meter
Display Unit (763) & Sensor Unit (754) 753/754 £7.06
Disco Lights (Teach-In ‘91 Project 8)
PSU and Pre-amplifier 755 £4.54
Low, Mid, High Filter/Triac (set of 3 boards) 766 £11.00
Teach-In ‘91 Part 8 -Solid State Switch Module 757 £4.24
Mod. Disco Lights — Pattern Gen 760 £6.79
Teach-in ‘91 Part 8-Light Sensitive Switch 761 £4.74
Opto-Link (Teach-In ‘91 Project 9) - Transmitter 762 £4.85
Receiver 763 £4.88
Portable PEsT Scarer 764 £3.77
Capacitance Meter 751 £5.17
Modular Disco Lights —~ Dimmer Interface 765 e £8.17
Mod. Disco Lights n
VU Sound Module (Double-sided) 767 £8.68
UV Exposure Unit 768 £4.63
PC-Scope Interface - Main Board 769 £6.95
Expansion Plug (Double-sided) 770 £5.96
Mod. Disco Lights - i
Superchaser {(Double-sided) 771 £6.91
Supersweep (Double-sided) 772 £8.26
Bicycle Alarm 773 £5.01
Darts Scorer 774 £7.90
Knockerbox 775 £5.35
Signal Generator — Main Board 776 £7.46
PSU 777 £4.73
Mind Machine - Main Board 778 £7.00
Auto Nightlight 779 £5.03
Mind Machine — Programmer Board [ 780 £7.39
Transistor Checker 781 £4.63
Stepping Motor Driver/Interface 782 £10.39¢
Micro-Sense Alarm 783 £65.42
Telesound 784 £4.66
Programmable Timer 785 £4.63
Auto Garage Light | 786 £6.10
Versatile BBC Computer Interface 787 £11.594
Economy Seven Timer 788 ] g)g)
Sonic Continuity Tester 789 £4.79
Telephone Ringer 790 £5.46
Experimental Weighing Scale 792 £517
12V Drill Charger/PSU (both boards) 793 £5.31
Digital Servo Interface 791 £4.73
Tie Pulser 794 £5.19
CCD Reverb Unit 795 £6.39
Switch-Mode Power Supply 796 £7.01
UV Exposure Timer 797 £5.33
Cricket Game 798 £6.77
Quick Prom 799 £5.61
Gas Alarm i 800 £5.47
Dual Metronome 801 £6.74
Ultrasonic Tape Measure 802 £6.06
Quicktest 803 £4.82
| “Extended Range Capacitance Meter [EOISICPE | 804 £5.63
Whistle Switch 805 £4.89
Traffic Lights System 806 £65.04
r—-ﬁ-rr--"u——-—n_ — = 2o
1 EEPRINTED CIRCUIT BOARD SERVICE %
| Order Code Project Quantity Price 8|
(- E )
1
! N
I TN, . et s s ons e s55as o ns et e Sansisasiuesaasa e e s sem e s s b se s
|
A TESSINN. .. ..o .. vovme s sowedbans o e - 2O T OREUOPHONEE . - . o s
|
I .........................................................................................................
1
1 _ | enclose paymentof £ .......... (cheque/PO
i ! in C‘s,tergrg :nlv_to)
V,SA veryaday tlectronics
1 Access (MasterCard) or Visa No.
I _ Minimum order for credit cards £5
| |
| |
| |
| g !
I Signature...........c.cocccoocuee Card Ex. Date........cccocvecniicnnenn I
] Please supply name and addess of card-holder if different from the address shown ]
S e S e e B e 0 e o e 5 e e k]
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REPORTING
AMATEUR RAD

Tony Smith G4FAL

AMATEURS TO THE RESCUE!

The days of amateur radio coming to
the rescue of seafarers in distress are not
yet over. A recent report in the W5Y/
Report, an amateur radio newsletter pub-
lished in the USA, describes how three
amateurs in Hawaii assisted a ship in
trouble on June 7 this year.

The amateurs were in the shack of Jim
Reid, KH6/W6KPI, who runs the intrigu-
ingly titled “Lawailoa Bed and Breakfast
Retreat for Hams™ on the island of Kauai.
At 0240 UTC, John Hamby, WB4UZW,
was talking to friends in North Carolina
and Virginia on the 20 metre band when
the trio, completed by Bill Tise, KB4UZN,
suddenly heard a distress call breaking in
on the conversation and signing “WYZ
2403". This claimed an emergency situa-
tion on board a ship off the coast of Cuba
with its navigation system no longer work-
ing after the ship had been struck by
lightning.

At first this was thought to be a hoax
but the breaker identified himself as the
skipper of the commercial vessel Sea Har-
vest out of Fort Meyers, Florida. Not
knowing where he was or where he was
headed he was worried that he might enter
hostile Cuban waters. He had stopped his
engine and had begun making distress
calls without getting a response, finally
moving into the amateur band to seek
help.

John contacted an amateur friend in
North Carolina who called the Coast
Guard. Within minutes NMA-Miami, a
Coast Guard communications station,
appeared on the amateur frequency calling
Sea Harvest but the ship could not hear it.

SOS LIGHT SIGNALS

For the next few hours Jim Reid’s
station relayed information between Sea
Harvest and the Coast Guard with the
three amateurs taking it in turns at the
microphone. The ship reported pitch dark
clouded skies with frequent squalls and
lightning strikes.

An unidentified vessel approached and
the Coast Guard suggested the ship send
SOS light signals. The unlit mystery vessel
gave no response but circled the Sea Har-
vest, gradually closing in.

With all messages still relayed through
Hawaii, the Coast Guard was informed
that the other vessel appeared to have
about 50 men on deck, none of whom
spoke English. The Coast Guard sug-
gested several Spanish phrases for the
captain to shout, such as “Which way is
Cayman Island?” and “Which direction is
south?” :

By this time, other amateurs were on
frequency, following the drama, and a
Mexican station suggested he shout
“ayuda”, the Spanish word for “help”.
Eventually the Spanish-speaking sailors
understood and pointed to the south. The
captain took this to mean this would keep
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him clear of Cuban waters, and the other
boat sailed away to the east.

Sea Harvest and the Coast.Guard finally
established direct radio contact and the
ship was directed to start its engine and
sail south out of harm’s way. At 0635 UTC
the three amateurs in Hawaii signed off.
The captain, Eddie Jacobsen, expressed
his deep thanks to them and all the other
amateurs who had helped with the relay
link, marvelling that he could obtain help
literally from the other side of the planet via
amateur radio. He and the Coast Guard
then changed over to a marine frequency.

Interestingly, Jim Reid is currently in-
volved with a local restriction that could
force him to lower his 45 foot antenna to
30 feet and has to appear before a hearing
to argue why the extra height is necessary.
Without that extra height his station might
never have established contact with the
Sea Harvest, and it is to be hoped that the
hearing will recognise that on occasions
amateur radio can be very much more than
“just a hobby".

NEW RADIO SPECTRUM REVIEW

The President of the Board of Trade has
announced a third radio spectrum review
by an independent committee, this time to
examine the frequency range 28-470MHz
which among other services contains
several amateur radio bands.

According to a DTI press release of July
14, this frequency range is one of the
most intensively used parts of the radio
spectrum and demand for access is
increasing. The aim of the review is to
examine existing and planned use of
the spectrum and to make recommen-
dations on that use taking into ac-
count national and international develop-
ments in radiocommunications, current
and foreseen.

The Committee will welcome evidence
from those having an interest in use of
this part of the radio spectrum and
will complete its report by October
1993. The amateur bands concerned are:
28:00-29-70; 50-00-52-00; 70-00-70-50;
144-0-146-0; and 430:0-440-0 MHz,
and presumably the Radio Society of
Great Britain (RSGB) will be submitting
evidence to the Committee relating to
amateur use of these frequencies.

PREVIOUS RECOMMENDATIONS

When management consultants pre-
viously reported to the government on
the possible benefits of introducing
market forces and a price mechanism into
radio spectrum management (reported
in this column August 1987) the
RSGB over-optimistically anticipated
that amateur radio would fall well outside
the scope of that review.

In fact, the report, while recognising
that amateurs have a special place in the
radio spectrum, recommended against
further frequency allocations for amateurs

and suggested that reductions of existing
allocations might be considered.

After the report was published, the
Society was apparently still confident
that amateur radio was safe in the face of
ever-increasing commercial demands for
limited spectrum and one can only hope
they were right. In the USA, however,
amateurs have already lost the 220-222
MHz band as a result of pressure from the
giant United Parcel Service (UPS) and,
again according to the W5Y/ Report
the Federal Communications Commis-
sion (FCC) currently has 60,000 applica-
tions for licenses in that band, including
174 for nationwide channels.

A warning note can be detected in a
repeated call from the FCC's Chairman
for authority from Congress to auc-
tion licenses to the highest bidder
rather than simply charge processing
fees. With governments everywhere con-
tinually looking for extra revenue it must
surely be only a question of time
before the radio spectrum is commercially
valued. It will then be the task of the
RSGB and other national radio societies
to fight to ensure that the traditional
non-commercial use of the spectrum by
amateurs can continue to exist within
such a framework.

NEW RE-CHARGEABLE BATTERY

After writing recently about the reser-
vations and provisos necessary to obtain
optimum performance from NiCad bat-
teries (EE, December 1991), | was
interested to discover that an article in
Batteries International, January 1992,
reports that reusable 1-2 volt alkaline-
manganese (RAM) high energy cells are
expected to be marketed sometime soon,
possibly at half the cost of equivalent size
NiCad cells.

Apparently, in the 1960’s Ever-Ready
(US) sold a rechargeable version for
portable TVs and lanterns which was
withdrawn later due partly to safety con-
siderations. Recent technology has over-
come the original problems and the new
product is claimed to have advantages
over NiCads and even lead acid batteries
(in a flat-plate version). |

An AA-size RAM, for instance, is
claimed to produce 2000mAh of energy
compared with 500-600mAh for the
same size standard NiCad. Other ad-
vantages claimed include a charge reten-
tion period of up to three years compared
to 3-6 months for NiCads, no “memory”’
effect, and non-toxicity in mercury-free
versions.

From the information given it sounds
as if these new batteries will overcome
most of the disadvantages of NiCads in
amateur radio which | described pre-
viously. | hope, however, that the price of
chargers won't be exorbitant and that at
least one version will be available to
charge ten cells in one gol
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CRICKLEWOOD ELECTRONICS LTD, 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET
Fax: 081 208 1441

Tel: 081 452 0161

BOOKS

BOXES & CASES| CABLE & WIRE

=

CAPACITORS/ CONNECTORS KITS

SEND NOW FOR THE

CRICKLEWOOR OMPONENT CATALOGUE

ONE OF THE BEST RANGES AVAILABLE

SPEAKERS

-

RESISTORS SEMI-
CONDUCTORS

=

0l

VIDEQ HEADS SWITCHES TOOLS &
¢57 | BENCHWARE
) '%
@

LOW COST 418MHz UHF RADIO SWITCHING

Kit Sizes: Tx 45 x 30mm

Approved Key-fob Transmitter: TXKF...
Individual Kit Transmitter: TXKT...

1 x TXKF + 1 x AXCT:SYS1..
1 x TXKT + 1 x RXDS: 8YS2..

AS USED BY THE PROFESSIONAL SECURITY MARKET
Incorporating the latest Surface Acoustic Wave technology, the system consists of a small
“"zero-power”, UHF transmitter with digital encoder and a UHF receiver unit with digital decoder
and momentary output. Transmitter available either as fully assembled unit in its own key-fob
case which is fully MPT approved {codes set by cutting tracks) or in kit form with 8-way DIL
switch. Receiver aiso available in two kit forms, one which uses cut tracks to set code (over
13,000 codes available), the other uses an 8-way DIL switch (256 codes).

Kit Supplies: Tx3-15V  Rx (both) 815V

Individual Kit Receiver (8-way DIL switch): RXDS
Inidivdual Kit Receiver (Cut Tracks): RXCT.

Quantity Discounts Available. Please allow 28 days for dellvery
Cheques/POs to:

BLB Electronics

341 Darwen Road, Bromley Cross, Bolton BL7 9BY

Rx (both) 45 x 55mm
Range: Up to 100m

Cromwell Chambers, 8 St. Johns Street, Tel: (0480) 433156

Huntingdon, Cambs. PE18 6DD Fax: (0480) 214488
TEST EQUIPMENT SYSTEM CONSULTANCY
Supply Replacement Parts
Maintenance Supply of Service &
Commissioning Operators Manuals

Components

Dstributors for:

WAUGH INSTRUMENTS, RAMTEST LTD., KRENZ ELECTRONICS, PANTHER

LEDs 3mm or 5mm rad or green 6p each, yellow
11peach. ngh intensity red. green or yallow,
5mm 30p each.

c:bh ties 1p each, £6.95 per 1000, £48.50 per

0,000.
Steping motor 4 phase 12V 7.8 step
50 ohms . . £8.95
SAA1027 stepping motor driver chlp.. .£3.95
FM Transmitter kit, good quality sound......£8.60
High quality photo resist copper clad epoxy
glass boards

Dimensions single slded double sided
3x4 inches £0.9! £1.07
4x8 inches £2.40 £2.68
6x12inches £6.37 -
12x12 inches £10.66
Rochnrgenble Batteries

AA (HPT) 500mAH..

AA 700mAH...

C 2AH with solder lags

D 4AH with solder tags.

1/2AA with solder tags.
AAA (HP16) 180mAH.
AA 500mAH with solder lags
C{HP1 1) 1.8AH..

D (HP2) 1.2AH.....
PP38.4V 110mAH...

Standard charger, charges 4 cellsin5 hours
or4Cs or Dsin 12-14 hours + 1xPP3 (.2, 301
4 cells may be charged at @ time)... 5.95
High power charger, as above bul chavges lhe
s and Ds in 6 hours; AAs, Cs and Ds must be
charged in 2s or 4s... ...£10.95

Special offers - plsau check for av-llabnl-(y
B calls 32dia x 87mm... ..£3.95
F cell with solder tags. 12V
42mm x 16mmdia. 1.2V.
Stick of 4 171mm x 16mm dia.
leads 4.8V....
| 4 cell battery
(1 /2C cells) .
CIBW

Wi s
38000;1' 20V CZ 50; 87000;11 10V £1.95:
68000uf 15V £2.95; 10000uf 16V £1.

7 segment common anode led display,

Mmoo ..£0.45
LM 2931 AT 5.0 low drop out 5v
regulator TO220 packag .£0.86
7812 and 79121 2V 1A regulalovs €20.00° per 100
LM337k TO3 case variable regulator....... ..£1.60
100+ €1.10
BS250 P channel mosfet 45p, BC569 transistor
per 100 £3.96
74LS05 hex invertor.. £1O 00 per 100
Used 8748 Microcontroller.. £3.50

$L952 UHF Limiting amplifie
mounting package with dala sheet.
AM2T7SO02.......c.00emnmnnnnnns 1.26 each; 90p100+
CD40OTUB........... 10p|00+ 6p 1000+
TV Mains switch, 4A double pole with momentry
contacts for remote control, pack of 10 £3.95
box of 60 £19.95
DC-DC convertor. Religbility model, V12P5, 12V
in 5V 200mA out, 300V input to output. Isolation
with data, £4.95 each of pack of 10 - £39.!
Hour counter used 7 digit 240V ac 50Hz.....£1.45
Resistor pack 2500 resistors 1/8-2W 60 dl"ﬂ'g“;s

values,

Resistor jumbo pack 25000, 1/4 and 1/2W
resistors our choice of values and size, will be
mainly in boxes or rolls of 1000, 2000 and 5000
Of ONB YD ... £256.00

Owarty keybomd with serial output. no dala
(used).. .£6..

Polyaster capaciloss, box type, 22.5mm Iead pitch
1uf 250V dc 20p each. 16p 100+, 10p 1000+
2.2uf 250V dc 30p each, 20p 100+, 15p 1000 +
3.3pf 100V dc 30p each, 20p 100+, 16p 1000+

1uf 50V bipolar slectrolytic axial Ieads 16p each,
7.6p 1000+

0. Zzul 250v polyester axial leads, 15p each,

100 + 7.5p each

Philips 123 series sotid aluminium axial leads.
33pf 10V & 2.2uf 40V 40p each. 25p 100+

Multilayer AVX cerami capacitors, all 5mm pitch,
100V 100pf. 150pf, 220pf. 10,000pf (10n)
10p each, 5p 100+, 3.5p 1000 +

Welwyn W23 9W 120 ohm 35p each, 20p 100+

680 ohm 2W maetal film resistor, 4p 100+

2p 1000+

Solid carbon resistors, very low inductance, ideal
for RF circuits, 270hm 2W, 68ohm 2W 25p each,
15p each 100+, we have a range of 0.25W,
0.5w, tw and 2w solid carbon resistors - please
send SAE for list

Intelegent 4 digit alghanumevic (5x7 dot0.145")
red LED display. 12 pin 0.6 inch wide package,
Siemens type DLR1414 £2.80 each, £2.0030 +,
data sheets £1.00

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

DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p
each, 40p 100+

MODEMS

V22/V22bis IBM PC internal fulf length card
modem, BT approved. can be setto com 1 or 2,
120072400 baud with software and manual, not
Hayes compatable, made by Plessey......... £55.00

V32 9600 baud and 4800 baud GEC Plessey
telecom external modem, model 9632, Hayes
compatable and BT approved, with auto call,
auto answaer, using V25, V25bis and Hayes AT
protocols and V54 remote + tocal diagnostics. It
does not work on slower speeds, V22/1200 baud
etc and needs 1 internal dip switch to be
switched on to select Hayes commands. |t comes.
with a 100 + page comprehensive A4 size
manual. An all together brilliant machine
foronly ... £199+ VAT =£233.83

All products advertised are new and
unused unless otherwise stated.

Wide range of CMOS TTL 74HC 74F Linear
T kits,
capacitors, tools etc. always m stock

Please add 95p towards P&P
VAT included in all prices
JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH

Access/Visa Orders
(0246) 211202

Callers welcome

Everyday Electronics, October 1992

New for 1992

* New MOSFET Amplifiers
improved range of SMOS modules
30W, 30+30W, 60w, 120W

* 20 watt Class A Amplifier

* Low profile PCB Transformers
a range of encapsulated transformers
4VA, 6VA, 10VA, 18VA, 24VA, 30VA
Write or phone for data and prices...

which include details of standard range of
toroidal transformers and audio modules.

No price increase for 1992

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254. Fax: (0227) 365104
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EE reaches twice as many UK readers than any other independent monthly hobby electronics magazine, our

audited ABC sales figures prove it. EE has been the leading independent monthly magazine in this market for
the last seven years

If you want your advertisements to be seen by the largest readership at the most economical price our classified and semi-
display pages offer the best value. The prepaid rate for semi-display space is £8 (+ VAT) per single column centimetre (mini-
mum 2.5¢m). The prepaid rate for classified adverts is 30p ( + VAT) per word (minimum 12 words).

All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertisements, together
with remittance, should be sent to the Classified Advertisement Dept., Everyday Electronics, 6 Church Street, Wimborne, Dorset

BH21 1JH. Tel: (0202) 881748.

For rates and information on display advertisements (‘sth page and larger spaces) please contact our Advertisement Manager,

Peter Mew on 0255 850596.

SERVICE
MANUALS

Available for Most
Equipment
TV, Video, Audio, Test etc
Any Age, Make or Model

Write or Phone for Quotation

MAURITRON (EE)

8 Cherry Tree Road
Chinnor, Oxfordshire

vm- 0X9 4QY
-

Tel: (0844) 351694
Fax: (0844) 352554

BTEC ELECTRONICS
TECHNICIAN
FULL-TIME TRAINING

THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT
AN EQUAL OPPORTUNITIES PROGRAMME

O.N.C., O.N.D. and H.N.C.

Next course commences

Monday 21st September 1992
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept EE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL: 071-373 8721

SOLAR PANELS

Special offer 12V nom (20V o/c) 80mA. 12" x

6" pre wired Amorphous Silicon panel £4.50 in-

cludes P&P. Many other sizes, wind generators
and other products.

Orders to (Cat 2 x 1st class stamps)

Robert Keyes, 4 Glanmor Crescent
Newport Gwent NP9 8AX

AT LAST, HERE IT IS
‘The World Of Bugs And Minltransmitters’
Dozens of circuits in one book. Limited edition, 1,000
copies only available.

Special Offer Price £7.95
Inc. Post & Packing. Cheques/PO's to:
Gainstord Electronics
71 Galnsford Road
Southampton SO2 7AW

N. R. BARDWELL LTD (EE)

200 Signal diodes 1N4148..
Rectifier Diodes 1N400T......
75 Rectifier Diodes 1N4003...
50 Rectifier Diodes 1N4007
58 Rectifier Diodes 1N5401
10 NE555 Timeri.c.s..
& 741 0p Ampi.c.s...
8 C10601 400V 6 amp
8  BFYS51 Transistors....
30 BC478 Transistors..
30 MPSAQ2 Transistors.....
25 Asstd. high brightness |,
50 Axial l.e.d.s (Diode package) wide nngle red
50 Rectanguiarredl.ed.s.. 5
20 Miniature axial i.e.d.s 5uper bngm re
24 Miniature redi.e.d.s 3mmdia.....
12 Asstd. seven segment displays...
4 .43* Com. anode seven segmenl dlsplay- e
100 22NF 100V radlal film capacitors...
100 33NF 50V radial flilm capacitors....
200 Asstd. disc ceramic capacitors...
80 4U7 18V Radial electrolytics .
75 4U7 63V Radial electrolytics ......

80 22UF 25V Radial electrolytics.
60 33UF 16V Radial electrolytics
60 22UF 50V Radial efectrolytics....
50 47UF 50V Radial etectroiytics

80 100UF 10V Radial eletrolytics....
50 220QUF 16V Radial electrolytics..

30 Asstd. IF transformers..
48 Asstd. coll formers.
100 Asstd. RF chokes..
30 Asstd. dil sockets e
30 Assorted sockem:onnsledge-dll-sll—eu:
20 tinch Glass reed switches..
10 4P 3W MBB min. rotary swllc
20 Min SP/CO slide switches.
20 Magnetic ear pips plus lead
1 Peltier effect heat purnj

1 10 watt Stereo ampllﬂer 4 controls plus daln

1 10mm Flashing l.e.d. red

1 10mm Ultra bright |.e.d. red 300 MC|
Prices include VAT, postage £1.00. Sta

288 Abbeydale Road, Sheffield S7 1FL
Phone (0742) 552886. Fax (0742) 500689

NEW VHF MICROTRANSMITTER KIT

Tuneable 80-135MHz, 500 metre range, sonsitive
electret microphone, high quality PCB.
SPECIAL OFFER complete kit ONLY £6.956
Assembled and ready to use £9.95 post free.
Credit card orders telephone 021 411 1821, Fax 021 411 2355
Send 2x1 st class stamps for Catalogue. Cheques/P.Q.s payable to:

QUANTEK ELECTRONICS
Kits Dept. (EE), 3 Houldey Road, West Heath;
Birmingham 831 3HL
SHOP NOW OPEN ~ CALLERS WELCOME

Miscellaneous

G.CS.E. ELECTRONICS KITS at pocket money
prices. S.A.E. for FREE catalogue. SIR-KIT
ELECTRONICS, 70 Oxford Road, Clacton CO15
3TE.

PROTOTYPE PRINTED CIRCUIT BOARDS
one offs and quantities, for details send s.a.e.
to B. M. Ansbro, 38 Poynings Drive, Sussex
BN3 8GR, or phone Brighton 720203.

STUDY ELECTRONICS on the BBC Micro. An
interactive approach to learning. Four program
titles available ‘Introduction to Electronics Prin-
ciples’, ‘Electronics Mathematics’, ‘Digital Tech-
niques’ and now ‘Programming for Electronics’.
Programs include theory, examples, self test ques-
tions, formulae, charts and circuit diagrams. User
inputs and calculated outputs, £29.95 each plus
£2p&p. Cheque or Postal Order to E.P.T. Educa-
tional Software, Pump House, Lockram Lane,
Witham, Essex CM8 2BJ. Please state BBC ‘B’ or
Master series and disc size.

ENCAPSULATED POWER AMPLIFIERS,
2.2W. Dimensions 40 x 35 x 20mm. Internal
heatsink, only four connections. SAE Data sheet 1,
£3.29; 2+, £2.99. Bulk discounts. David Leitch, 48
Frere Avenue, Fleet, Hants GU13 8AP.

BARGAIN clearout bags of new assorted com-

ponents only £3 inclusive. 091 5489279.

z o

Cooke International
FOR SALE

USED TEST EQUIPMENT
Scopes, Sig Gens, PSU's, Power Meters, DVM's,
Oscillators, Attenuators, etc.
Open Mon-Fri 9am-5pm or Phone
Copy Service for Workshop Manuals available

SATURDAYS

BARGAIN STORE OPEN 10am-4pm
CASH ITEMS TO CLEAR.

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY

110 24 volts up to Y amp. 1 to 20 voits up to 1 amp. 1to 18 volts up to 1%
amps d.¢. Fully stabilised. Twin panel meters for instant volage &nd cur-

tent readings, Overload protection £45 inc.
VAT

Fully variable

Operates from
240V a.c. +Post and
g’.;';";':'s‘.j:'lnsm insurance £4
NEW MODEL. Up to 38volts d.c. at 6 amps 10 amps peak Fully vanable,
Twin panel meters. Size 14% x 11 x 4 ¥%in. £98 inc VAT. Can £6.

RADIO CONIPONENI SPECIALISTS
HORSE ROAD, CROYDON
SURREY, U.K. Tt 01634 1665 -

List. Large SAE. Delivery 7 days. Callers welcome. Closed Wednesday

THE BRITISH AMATEUR ELECTRONICS CLUB
exists to help electronics enthusiasts by personal
contact and through a quarterly Newsletter.
For detalis, write to the Secretary
Mr J. S. Hind, 7 Carlyle Road
West Bridgford, Nottingham NG2 7NS
Space donated by Everyday Electronics

Fuselodge Ltd, Telephone/Fax
261 Aoctougl,ane i 081-994
Chiswick, London W4 5DD 6 2 7 5

We stock a large range of Electronic com-
ponents, semiconductors, switches, resistors,
capacitors, transformers, fans, cables, leads,
boxes, tools, etc. Power supplies, test equip-
ment. Custom made S.M. power supplies.

Mail order & Credit Cards accepted

Contact: Cooke International, Units 4/5,
Fordingbridge Site, Main Road, Barnham,
Bognor Regis, West Sussex PO22 0EB
Tel: 0243 545111 Fax: 0243 542457
Wide range of items avallable. Send SAE for lists

Typefit

The Typesetting programme for all
your Typesetting needs.
If you need typesetting for your
Adverts, Brochures, etc. Typefit
can help you. Please telephone

0202 882299

678
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MAKE YOUR INTERESTS PAY!

Qver the past 100 years more than 10 million students throughout the world have found
it worth their whilet An ICS home-study course can help you get a better job, make more
money and have more fun out of lifel ICS has over 100 vears experience in home-study
courses and Is the largest correspondence school In the world. You learn at your own
pace, when and where you want under the guidance of expert ‘personal’ tutors. Find out
how we can help YOU. Post or phone today for FREE INFORMATION on the course of your
choice. (Tick one box onlyl

| Tv, video | ‘
Electronics B O Hi-Fi servlclnq ﬁ]

Basic Electronic
Engineering (City & Gulids)

Electrical Engineering

i Refrlgeratlon &
L_I1 air conditioning m] l

[]lcar mechanics D [ |

Electrical Contracting/ (7| Gomeuter

Installation Programming a
GCSE/GCE/SCE over a0 examination subjects to choose from |
Name L Adoress -

. Ius International Correspandence Schools Dept ECS A
312/314 High Street, Sutton, Surrey SM1 1PR or 041 -221 7373 (24 hours).

19" RACK MOUNTING EQUIPMENT CASES

Thes range of 19° rack cases features satin black finished 16SWG (1.5mm) steel front panels {no fixing holes visible),
with the rear box assembly constructed from 20SWG (. 9mm) steel. The standard units are 10" (254mm) deep
19° project cases only 4” (101mm) deep and are available in the following popular sizes:

PROJECT CASES
Height Price - PUY
PUI 13, (44mm) £18.02
PU2 3'2" (88mm) £20.07
PU3 5' (133mm)  £22.11
PU4 77 {178mm)  £24.16
PUS 102" (266mm)  £28.25
EQUIPMENT CASES
Type Height Price
ut 13" (44mm) £2233
u2 3';" (88mm) £25.85
U3 54 (133mm)  £29.38
U4 7(178mm)  £31.72
Delivery included (UK only)
All prices include VAT.
BLANKING PANELS, RACKING CONSOLES
and RACK CABINETS are also available.
Please send SAE for details.
Tel: 0272 373983 for Access/Visa Sales or cheque

with order to:
e RACKZ PRODUCTS
PO Box 1402 Mangotsfield, Bristol, England, BS17 3RY

Technical Information Services
76 CHURCH STREET, LARKHALL, LANARKSHIRE, ML9 IHE
Tel. (0698) 884585 Mon-Fri 8.30am - 5.00pm
i
FAX facility avallable all day on both fines
Fon
Write now with an SAE for your =

Tel. (0698) 883334 Outwith business hours
FREE QUOTE FREE VOUCHERS & FREE CATALOGUE

Remember, not only do we have EVERY service sheet ever produced,
but we also have

THE WORLDS LARGEST COLLECTION OF

SERVICE MANUALS

& WE ARE SOLE SUPPLIERS OF VARIOUS FAUL T-FINDING GUIDES
REPAIR MANUALS & TECHNICAL MANUALS

CTV. Video. CD, Hi-Fi, Camcorder. Sateliites. Computers, Domestic Equip’, ..efc.

DATA REFERENCE MANUAL ".....essential for the serious electriclan™
FREE updating and a 10% discount voucher only £5.95
Incorporates Unique Modei Identification and Chassis Data

Millions of quality components
at lowest ever prices!

Plus Tools, Watches, Fancy Goods, Toys.
Mail order UK only.

All inclusive prices —
NO post, or VAT etc to add on.
Send 34p stamped self addressed label or
envelope for catalogue/clearance list.

At least 2,100 offers to amaze you.
Brian J Reed
6 Queensmead Avenue, East Ewell

Epsom, Surrey KT17 3EQ
Tel: 081-393 9055

WE CAN SUPPLY A VAST RANGE OF SPARES for many
makes of TV, Video, Computer & Audio Equipment. WRITE

(Encl. s.a.e. please) or PHONE
g 0452 526883
COMPUTER SPARES

AMSTRAD/SINCLAIR
40010 G. Array, £18.86
PCW 9512 Serv. Manual £14.48

.£8.67

COMPONENTS

Large range of Pinch Rollers. idlavs
Heads. etc.. from stock.
SERVICE MANUALS

CM8833 (Mk 1).....
SEMICONDUCTORS
8 TDA4601..

C64 User Manual,
6510 CPU.

pe: . 8520 Amiga..
RGF261/4 Main belt...... £1.40 | +/128K Membrane.........€8. 8565 VIC.
14°/167/20" General Spec. OC Skt. (PCB)........£0. 906114-01 PLA.

LOPTX (+ PCB). EPSON 251641-02 PLA ..£4.08
This is just a very small sample of our stock, | C78010BDO31CPU........£30. MB&1416-12 DRAM (CIG) £4.99

Order by Post or Phone. We accept paymeant
by VISA, ACCESS, DELTA. SWITCH, Chegue
or P.O. Post & Packing is £1.2C. No VAT Io
add on.

All itemns subject to availability.

Prices can change without notice.

MARAPET (EEK)
1 HORNBEAM MEWS
GLOUCESTER GL2 QUE

Everyday Electronics, October 1992

A. C. ELECTRONICS

SURVEILLANCE?
Easy-Build Kits or Built Units.

Microtransmitter, 15mm x 25mm, received on standard VHF radio; kit
£5.99, built £9.99 (picks up whispers and transmits up to % mile).
Telephone transmitter, can be hidden in handset; kit £5.99, built
£9.99. “Stinger”” shock circuit, can run off 9V battery, unpleasant
shock, originally for electric fences etc; kit £11.99, built £19.99.
Lots of locksmith tools, transmitters in calculators, plug-in adaptors,
alternative technology plans, surveillance kits etc.

Send 4 x 1st class loose stamps for list — Cheque/POs to:

A.C. ELECTRONICS. Dept. E.E.
53, WOODLAND WAY, BURNTWOOD,
STAFFS WS7 8UP.

CREDIT CARD ORDERS: 0543 676477 (24 hours).
MAIL ORDER ONLY.

Devices not licenceable or BT approved.

TRANSFORMERS FROM

GID o

= Y
The UK Distributor for

Standard Toroidal Transformers

» 106 types available from stock
* Sizes from 15VA to 625VA

—
—_—

STEEL DISHED
WASHER

OUTER
INSULATION -

NEOPRENE
SECONDARY
WINDING
INSULATION

PRIMARY
WINDING

Write or phone for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254
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Metal detector boards with Data has
tuner, mode, discriminate, headphone
jack, on/off volume & push button

facilities........................ £7.9503"
35mm Camera returns with auto flash, wind

ONELC., coovvovrcrrcrricccnne... L6 02 OF 2 fOr £10
100k Lin. Joystick, MeCh................coocoorrir £1°

Dictaphone cassette, mech/record erase
playback heads, 6V solenoid, motor, hall

eHeet SWItCh..........co...ooocoe e ...£2.00ea"
T.V./Printer stands...... ....£3.95 02

Bicc-Vero Easiwire

construction kit,. ..£4.95 6a®
Dot matrix LCD 10x2 lines. .£3.75ea"

40 characters x 1 line dot matrix LCD

with data. .£15.00°
2 digit 16 segment VF dispiay .
with data.. B AL i £2.95 83

4 digit intelligent dot matrix display.......... £6.00

17 segment V.F. display with
driver board and data.........

8 digit tiquid crystal display.......

4 digit LCD with 7211 driver chip.

Digital clock display....

11 key membrane keypad

Keyboard 392mm x 180mm/100
keys on board +LCD +
74HCO5/80C49 easily removabie......... £4.95

19" 3U sub rack enclosures... ...£8.95
12V stepper motor, 48 steps per rev, .
7.3°stepangle.........ccccccoennne.......£3.95 02

Stepper motor board with 2 slotted -
opto + 2 mercury tilt switches........ £3.95 83

1000 mixed % watt 1% resistors.... .£4.95 ea
250 electrolyic axial + radial caps. £4.95 03
200 off mixed polyester caps........ ..£7.95
100 Mixed trimmer caps popular values..£4.95"
100 off Phono plugs .
(red/black/grey)............ ...£3.50
50 Mixed terminal blocks ...... ..£2.95
25 off asst. buzzers & sounders...... ..£4.95°

Cable box UHF modulator/video
preamp/transformer/R's +C's/leads.....£6.95
1000 off mixed Muitilayer
Ceramic Caps.. -
Solar cell modules 0.45V 700mA..
B.B.C. Micro to disc drive fead.....
Car Burglar alarm vibration auto
entry/exitdelay............o........
Single zone alarm panel auto
entry/exit delay housed in
domestic light socket.
P.C. P.S.U. 50 watt 115,

.£9,95¢a"
put +5V4A
+12V 2.5A output with builtin fan, IEC inlet

n|

+ onoff... £9.95 02

STC P.S.U. 240V input 5V 6A output
(converts to 12V 3A details

available)..........cccooiiieiiieinnn. £5.95 ea
240V input 5V 10A output {converts t.
12V 5A no details)...........c........ £6.95 e

6001 tine output transformers.....£1.25 ea
240V in 0-12V 0.75A out
transformer......
240V in 0-28V 62VA out transformer. £2.76
Transformer + PCB gives 2x7.5V 32VA
with skt for 5 or 12V regulator, will power

floppy drive.............cc.ccoeee.......£3.75 08
Ultrasonic transducers (transmit +

YECEIVE). ... .50 pair
3 to 16V Piezoelectric sounders. 50p'
9V DC electromechanical sound: 50p

24V DC electromechanical sounder....50p
2A 250V keyswitch 3 position key d
removable in two positions........... £1. 50.

DIL switches PCB MT 3/4/6 way. 35p.
5V SPCO SiL reed relay...... 40p
§V 2PCO DIL miniature relay...............60p

12V 2PCO or 4PCO continental relay..60p”
12V 10A PCB MT (to make contact)
relay........
3 to 12V electro magnetic acoustic
transducer with data. ....75p
2.4576/8.8329/21.10 MHz crystalsso

Bridges 25A 200V.

3ib Mixed components pack..
25 off mixed relays.
40 off mixed toggle switches.
50 off mixed switches, toggle, rocker,
slide, MICro.........covveeeviiicreeneieeees £9.95
Miniature axial chokes 0.1,0.18,0.12,
0.33,0.39,0.15, 1, 3.3UH o
e 10p @21, 100 fOr £7.50.
250 off 16/22/24/40 way IC Skts....£4.95
Crystal Oscillators 10/24/48 MHz....£1 ea

Spider Plug Leads...............ccocconeene 75pea”
QUANTITY DISCOUNTS AVAILABLE
PLEASE RING

We also buy all forms of electronic
components, p.s.u’s, disk drives etc.
Lists to beiow address.

ALL PRICES INCLUDE V.A.T.
PLEASE ADD £2.00p&p EXCEPT
ITEMS MARKED = WHICH ARE 50P.
SAE FORBULK BUYING LIST
PAYMENT WITH ORDER TO:

Dept EE, COMPELEC,
14 Constable Road
St. lves, Huntingdon,
Cambs PE176EQ
Tel/Fax: 0480 300819

ADVERTISERS INDEX

A.C. ELECTRONICS.................. 679 JPG ELECTRONICS 7
AUTONA.......... ..614 MAGENTA ELECTRONICS.
N.R.BARDWELL.....................678  MAILTECH 642
R. BARTLETT.

MAPLIN ELECTRONICS Cover (iv)
MARAPET......... Y
MAURITRON.....

BK ELECTRONICS ......... Cover (iii)

BLB ELECTRONICS.................. 677 678

BRIAN J. REED..... ceiiiiienne..679 MB&B ELECT. SUPPLIES........... 615

BULL ELECTRICAL ......... Cover (ii) MODERN ELECTRONICS

CAMBRIDGE COMP. MANUAL................oe 664/655
SCIENCE .. ... = ..6656 NATIONAL COLLEGE OF

CIRKIT DISTRIBUTION.. ..665 TECH.........ccoien e o

COMPELEC.............ocoociinen 680 NUMBER ONE SYSTEMS..

OMNI ELECTRONICS...
PICO TECHNOLOGY..
RACKZ PRODUCTS.........
RADIO & TV COMPONENTS...
SERVICE TRADING CO............

CRICKLEWOOD

ELECTRONICS...........
CR SUPPLY COMPANY.
DELCIA ELECTRONICS.

....... 677

DISPLAY ELECTRONICS . ..653
ESR ELECTRONIC COMP........618 SHERWOOD ELECTRONICS...680
GREENWELD ELECTRONICS..613 SMART HOUSE SYSTEMS...... 614
HART ELECTRONICKITS......... STEWART OF READING..
HESING TECHNOLOGY
ICS.....
JAYTEE ELECTRONIC
SERVICES.................. 677 & 679

SHERWOOD ELECTRONICS
9 Lower Birchwood, Somercotes, Derbyshire DE55 ANG

% % & SPECIAL OFFER * & %
Choose any 2 packs FREE with every 10 £1 packs purchased.

se1 15 x 5mm Red Leds SPa7 20 x 100uf/35V radlal caps.
sP2 15 x 5mm Green Leds SP38 25 x 47uf/25V radial caps.
SP3 12 x 5mm Yellow Leds SP42 200 x Mixed 0.25W C.Film resistors
SP6 15 x 3mm Red Leds SP44 12 x 5mm Leds-4 ea. Red, Grn., Yel.
SP7 12 x 3mm Green Leds SP47 5 x Min.push button switches
SP8 10 x 3mm Yellow Leds SP102 20 x 8 pin DIL sockets
SP10 100 x 1N4148 dlodes SP103 15 x 14 pin DIL sockets
SP11 30 x 1N4001 diodes SP104 15 x 16 pin DIL sockets
SP12 30 x 1N4002 diodes SP105 6 x 74LS00
SP18 20 x BC182transistors SP103 15 x BC557 transistors
SP20 20 x BC184 transistors SP112 8 x Cmos 4093
SP23 20 x BCS49 transistors SP113 8 x Cmos 4072
SP25 5 x 555timers SP121 8 x Rect. Red Leds §x 2mm
SP26 5 x 741 Op-amps SP122 8 x Rect. Green Leds 5 x 2mm
SP28 6 x Cmos 4011 SP123 5 x Rect. Yellow Leds 5x2mm
SP36 25 x 10uf/25V radial caps. SP125 10 x 1000uf/18V radial caps
RESISTOR PACKS ~0.25W C.Film Catalogue - price £1
RP3 5 each value ~ total 365 £2.30
RP7  10eachvalue-total730  £3.95 (i LI Ui .0
RP10 1000 popular values £5.35 against orders

Cheques or P.O. lo NO VAT Piease add £1 P&P to ali orders

SHERWOOD ELECTRONICS

“For serious document production it
knocks other DTP software into
the proverbial cocked hat.”

Those are the words of Jim Tyler, an independent
journalist after reviewing Typefit for “Micro Computer
Mart™. His letter to us went on to say:

“I spent two years editing a magazine, I have been in-
volved in running a DTP bureau and I curvently make my
living writing classic car restoration manuals for a divi-
sion of Reed Business International. I would choose Typefit
for any of these roles.”

No we did not pay him anything — he did not even get a
free copy of our software (Typefit only costs £225 + VAT
anyway). And just for the sceptics he is not a personal
friend, relative or shareholder in the company.

His sentiments are backed up by our customers, some
of which have changed from other well-known DTP
packages costing much more — they tell us Typefit is more

Typefit

THE TYPESETTING BUREAU LTD

PC page make-up software and typesetter output bureau

gate Typefit.
l" T 7 7 7 Please send me more information on Typefit
I NGINIE. .coiiiiiiiieeeie et e e e e e e e e r e
|
I AAATESS: ..ot
|
UL ooty I N " T e o e
|
: .................................... Post Code.........cccoon...... — .
: T R T EE

6 Church Street, Wimborne
Dorset BH211JH

Tel: (0202) 882299
Fax: (0202) 841692
Modem: (0202) 882270
DX: 45314 Wimborne

versatile and provides them with use of a better range of
quality typefaces (230 different fonts).

With Typefit you do your own Typesetting, proof
and correct your work, we provide the expensive
phototypesetter and fonts to give you top quality 2000

dot per inch bromide output.

Before investing in any other DTP package and espe-
cially before spending a small fortune on a specialist
typesetting computer or other equipment, please investi-

Published on approximately the first Friday of each month by Wimborne Publishing Ltd.. 6 Church Street. Wimborne, Dorset B
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otherwise 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 SERVICE L LARGE (A5 A, 5005 AMBED FOR CATALGEUE «

MP MOS-FET POWER AMPL THOUSANDS PURCHASED S R NI T LV NI IR SUPPLIED READY BUILT AND TESTED.
BY PROFESSIONAL USERS These modules now enjoy a warld-wide ton for quality, and performance at a realistic price. Four

models are available to suit the needs of the protessional and hobby market i.e. Industry, Leisure, Instrumenial and Hi-Fi
eic. When comparing prices, NOTE that all models include toroidal power supply, integrat heat sink, glass fibre P.C.B. and
drive circuits to pawer a compatible Vu meter. All models ate open and shori circuit proat.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

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

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

PRICE £€64.35 + £4.00 P&P

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

MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: *Independent power supplles with two toroidal transtormers % Twin L.E.D. Vu meters %
Level controls # llluminated on/off switch % XLR connectors % Standard 775mV inputs % Open and short clrcult
proof ® Latest Mos-Fets for stress tree power delivery into virtually any ioad % High slew rate % Very low
distortion % Aluminium cases # MXF600 & MXF300 tan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19" lH:l‘lz (2U)xD11"
MXF400 W19 xH5%" (3U)xD12"
MXF600 W19"xH5%" (3U)xD13"
MXF900 W19 xH5Y" (3U)XxD14%"
PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

OMP VARISPEED HASSIS|

* Manual arm * Steel chassis % Electronic speed

control 33 & 45 R.P.M. * Vari pitch control * High STANDARD - INPUT SENS 500mv, BAND WIDTH 100KHz.

torque servo driven DC motor * Transit screws % | PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
12" die cast platter * Neon strobe % Calibrated 775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.
balance weight ®* Removable head sheli % "
cartridge tixings % Cue leverk 220/240V 50/60Hz
* 390x305mm * Supplled with mounting cut-out
template.

PRICE £61.30 + £3.70 P&P

AU ) 3 (FFNILIIETEE STANTON AL500mMkil GOLDRING G950
| - AT AT R A TG A AL R IALIST LOUDSPEAKERS
5 5 R D 3 Salletadlitea AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
O * WITH ECHO » =
kbl GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
fT&E“REg al"hsifgq ':'“’:E" *:: ID; 7;::: FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
I£ u. ers wi r
LED Vu mzlers. MANY OUTSTANDING (50p STAMPED) FOR COMPLETE LIST.

FEATURES:- including Echo with repeat & - From McKenzie Professlonal Serles
speed control, DJ Mic with tone control - From McKenzie Studio Serles

& talk-over switch, 7 Channels with McKENZI NSTRUMENTS, P.A., DISCO, ETC|

mdwldual faders pius cross Oade, Cue

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

PRICE £81.75 + £5.00 P&P

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

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:

Vu METER Compatibie with our tour amplitiers detalled above. A very accurate
visual display employing 11 L.E.D.s (7 green, 4 red) plus an additional on/off
Indicator, Sophisticated logic control for very last rise and decay times. Tough
¥ moulded plastic case, with acrylic tinted front. Size 84 x 27 x 45mm.

PRICE £8.70 + 50p P&P

« Useful of ALL McKENZIE UNITS 8 OHMS IMPEDANCE
the following inputs:- 3 tur (mag), 3 8" 100 WATT [ C8-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.
mics, 5 Line for CD, Tape, Video etc. RES. FREQ. 80Hz, FREQ. RESP. TO 7KHz, SENS 96dB. PRICE £31.45 + £2.00 P&P
. 10" 100WATT §C10-100GP GUITAR, VOICE, KEYBOARD, DISCO, EXCELLENT MID.
_Price £134.99 + £5.00 P&P SIZE: 482 x 240 x 120mm RES. FREQ. 72Hz, FREQ. RESP. TO 6KHz, SENS97dB. PRICE £38.89 + £2.50 P&P
r 10" 200WATT §c1 0-200GP GUITAR, KEYB'D, DISCO, EXCELLENT HIGH POWER MID.
EZO ELECTRIC TWEETERS - MOTOROLA RES. FREQ. 69Hz, FREQ. RESP. TO 5KHz, SENS 97dB. PRICE £53.21 + £2.50 P&P
Join the Piezo revolution! The low dynamlc mass (no voice coil) of a Piezo tweeter produces an improved f§ 12° 100WATT P C12-100GP HIGH POWER GEN. PURPOSE, LEAD GUITAR, DISCO.
translent response with a lower distortion level than ordinary dynamic tweelers. As a crossover is not required i RES.FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 98dB. PRICE £40.35 + £3.50 P&P
these units can be added to existing speaker systems of up to 100 watts (more If two are put in series. FREE [§ 12" 100WATT B C12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE, P.A., VOICE, DISCO.
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER. RE?. FREQ 45Hz, FREQ. RESP. TO 12KHz, SENS 97d8. PRICE £41.39 + £3.50 P&P
TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideat for 12" 200WATT 5/ C12-2008 HIGH POWER BASS, KEYBOARDS, DISCO, P.A.
kshelt di i Hi-Fi k P £4.90 + 50p P&P. RES. FREQ. 45Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICE £71.91 + £3.50 P&P
J_\;I bookshell and medium sized Hi-Fi apeakers. Price £4.90 + 50p 12" 300WATT § C12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC.
e TYPE ‘B’ (KSN1005A) 3%" super horn for general purpose speakers, §l RES. FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 100dB. PRICE £95.66 + £3.50 P&P
A TYPE B’ disco and P.A. systems elc. Price £5.99 + 50p P&P. 15" 100WATT C15-100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO.
TYPE ‘C' (KSN1016A) 2"x5" wide dispersion horn for quality Hi-F7 sys- ] RES. FREQ. AOHE FREQ. RESP. TO 5KHz, SENS 98dB. PRICE £ 59.05 + £4.00 P&P
tems and quality discos elc. Price £6.99 + 50p P&P. 15" 200WATT | C15-2008S VERY HIGH POWER BASS.
TYPE ‘DF(KS‘L1025A) 2°x6" wide dlspersu':n horn. Upper frequency RES. FREQ. 40HZ, FREQ. RESP. TO 3KHz, SENS 98dB. PRICE £80.57 + £4.00 P&P
" Hz). Suitabie for high 15° 250wATT§C1 5-2508S VERY HIGH POWER BASS.
(PEC TEE g down to mid-range (2KHz). Suitabie tor highll or ¢ “FrEQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99dB. PRICE £€90.23 + £4.50 P&P
qualﬂy Hi- FI systems and qual“v discos. Price £9.99 + 50p P&P. 15" 400WATT §C15-400BS VERY HIGH POWER, LOW FREQUENCY BASS.
TYPE ‘E' (KSN1038A) 3%" horn tweeter with attractive silver finish trim. §l RES. FREQ. 40Hz, FREQ. RESP. TO 4 KHz, SENS 100dB. PRICE £105.46 + £4.50 P&P
Sultable tor Hi-Fi monitor systems etc. Price £5.99 + 50p P&P. 18" SO0WATT 8§ C18-5008S EXTREMELY HIGH POWER, LOW FREQUENCY BASS.
LEVEL CONTROL Combines, on a recessed mounting plate, levef control | RES. FREQ. 27Hz, FREQ. RESP. TO 2KHz, SENS. 98d8. PRICE£174.97 + £5.00 P&P
A and cabinet input jack socket. 85x85mm. Price £4.90 + 50p P&P.

ALL EARBENDER UNITS B OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped @ 4 & 8 ohm)
1 BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND
8" SOwatt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

IOMP LINNET LOUDSPEAKERS

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
THE VERY BEST IN QUALITY AND VALUE 10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F|, IN-CAR.
RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P
Made especially to suit today's need tor compactness with high output 10" 100WATT EB10-100 BASS, HI-FI, STUDIO.
sound levels, finished in hard wearing black vynide with protective RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB. PRICE £30.39 + £3.50 P&P
corners, grille and carrylng handle. Each unit incorporates a 12° driver 12" 100WATT EB12-100 BASS, STUDIO, Hi-FI, EXCELLENT DISCO.
plus high frequency horn for a fuil trequency range of 45Hz-20KHz. RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + £3.50 P&P

Both models are 8 Ohm impedance. Size: H20" x W15" x D12"
CHOICE OF TWO MODELS

FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND
5%" 6OWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.

RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB. e PRICE £9.99 + £1.50 P&P
6%," GOWATT EBG-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET Mgl e S W S L —
OMP 12-100WATTS (100dB) PRICE £163.50 PER PAIR 8" 60WATT EBB-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
OMP 12-200WATTS (200dB) PRICE £214.55 PER PAIR RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P
10" GOWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
SPECIALIST CARRIER DEL. £12.50 PER PAIR RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 9848, PRICE £16.49 + £2.00 P&P

HR UPERB Hi R
1‘:5‘\0“:;;“52?7:03 SIE,E)RSA.:::"F: ::: PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
Bridged Mono PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
250 WATTS (125 + 125) Stereo, 250W COMPLETE WITH CIRCUIT AND INSTRUCTIONS
Bridged Mono 3W TRANSMITTER B80-108MHz, VARICAP CONTROLLED PROFESSIONAL
400 WATTS (200 + 200) Stereo, 400W [ PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP.
Bridged Mono PRICE £14.85 + £1,00 P&P
ALL POWERS INTO 4 OHMS Fit MICRO TRANSMITTER 100-108MHz, YARICAP TUNED, COMPLETE WITH

Features: VERY SENS FET MIC, RANGE 100-300m, SIZE 561 45, SUPPLY SV BATTERY.
#* Stereo, bridgable mono % Choice ol PR PHOTO: 3W FM TRANSMITTER
high & low level inputs % L & R fevel
ST tesaii] B.K. ELECTRONICS
400W £109.95 P&P £2.00 EACH
POSTAL CHARGES PER ORDER £1.00 MIMMUM. OFFICIAL e
ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC. UNITS 1& SCOMETWAY, SOUTHEND-ON-SEA,

PRICES INCLUSIVE OF V.A.T. SALES COUNTER. VISA AND ESSEX. SS2 6TR.

ACCESS ACCEPTED BY POST, PHONE OR FAX. Tel:0702-527572 Fax.:0702-420243



BUYER'S GUIDE TO ELECTRONIC COMPONENTS 1993

BS 5750
Part 2 1987
Level B:
Qual':y Assurance
S12750

products at super low prices!

On sale now, only £2.95
Available from all branches of WHSMITH and
Maplin shops nationwide. Hundreds of new

hundreds of brand new products.
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MARCO
TRADING

| INCORPORATING
EAST CORNWALL COMPONENTS

AUTUMN 1992 SUPPLEMENT

FANTASTIC
OFFER

WO-WAY TRANSCEIVER
(Order Code B123)

ONLY £17.50

Access

:
PHONE

PHONE

YOUR (Catalogue Price £27.50) YOUR
ORDER WHEN YOU SPEND OVER £30 ORDER
IN TODAY IN TODAY

VISA VISA
[
FULL DETAILS
Telephone: SEE PAGE Fax:
0939 232763 i 0939 233800

POST & PACKING NOW £3.00!!

Yes, it's gone up but so has the quality of service. Using another carrier —delivery
is guaranteed within 3 days of leaving our premises. We think it’s well worth the
little extra. If you want the next day delivery simply add £9.00 P&P to your order.

MARCO TRADING The Maltings, High Street, Wem, Shrewsbury SY4 S5EN. Tel 0939 232763

EVERMD Al ELECTRNICE 0CTORER 1399



2 x 60W CLASS A AMPLIFIER
BOOSLA (CPA100)

Class A stereo in-car amplifier capable of
delivering 2 x 60W stereo or 120W mono in bridge
mode. Inputs are low level phono. with leff an
right level controls. Full thermal and overoad
protection.

Qutput power...................... 2 x 60W stereo 0.1%THD

120W mono 0.1%THD
Signat to NQise ratio. ........ccoeeeiieiinceiiinn, >80d8
Frequency response. ..20-20000Hz
Input sensitivity ...... ..100mV-3V adjustable

Input impedance .

QutPUt IMPEAANCE ...t 4Q
POWET ..ot 14.4Vdc 15A
DiMS ..o e 40 x 120 x S0mm

2x 200W CLASS A AMPLIFIER
BOOSM CPA200

High power class A amplifier capable of deliverin
2x 200W stereo or 400W mono In bridge mode. Inputs
are direct from the speaker outputs of the car
radio/cassette or low level phono inputs, with left and
right level controis. Full thermal and overoad
protection.

Qutput power............cccoevinne 2x 200W stereo 0.08%THD

400W mono 0.2% THD
Signal to noise ratio .. ..>90dB
Frequency response S0000Hz

Input sensitivity ....... v adjustable

Input impedance..........ccoee... High leve! input 100Q

Low level input 20kQ
QutpUt IMPEAANCE ..ot vt 4Q
Damping fACtOr .......ooveeviviiiriiiree e sanas >180 into 4Q
Power ........... ..14.4vdc 43A nom
1 R NS g 240 x 180 x 50mm

Do

' ORDER CODE: CAR/CPA200

o £109-50

X NHTRv
4x 120W CLASS A AMPLIFIER .
BOOSN (CPA504) -

High power 4-channel class A amplifier, capable of
delivering 4 x 120W or 2 x 240W In bridge mode. Inputs
are direct from the speaker outputs of the car radio
cassette, or low level phono inputs with left and nght
level controls. Full thermal overload protection.
Output power 4 x 120W or 2 x 240W (bridged)
Signal to NOISE rAtIO ..u.vveiceiciii i >Q0cdB
Frequency response 1

Input sensitivity ....... ..100mV-3V adjustable
Input impedance.. ...High level Input 100Q
......................... .Low level input 20kQ
........... 14.4Vdc 60A
400 x 240 x S0mm

ATTENTION RETAILERS.......
WHOLESALE/QTY PRICES ARE
AVAILABLE ON THESE AMPS.

EQUALIZER/BOOSTER

Simline 7-band equalizer/booster with 60W total output power
into 4 speakers. Built-in 3.5mm stereo headphone socket. Twin 5
LED power level indicators. Frontfrear fader control. Mounting
hardware included.

OUIPUE POWET ..o 30W per chonne!
Frequency response. s sarsesoeeess SIEERE 20 - 20000Hz
Input timpedance..... L B 230
Corifrol frequencies . 60, 150, 400, 1k, 2.4k, 6kHz, 15kHz
COMIONTANGE ..o 12dB boost  or cut
OUIPU IMPEAGNCE ...ttt aes e e 4 - 8Q
POWET ..o 12 - 14vdc negative earth
RS, .00 v eens v eneoriiioncesnmmnsensssmareere o SO, i . 149 x 133 x 28mm
1 LlST pR'CE: £4 9_50 WIRELESS MICROPHONE
G 2 1 s A L E P R I C E A 3-channel 2-part wireless microphone system
> designed for use with video cameras. The tie-
) clip mic has a remaote belt clip lransmitter with

on/off switch. The receiver has a hot shoe for
£ 3 9 = 5 0 mounting on the video camera. The system

allows greater mobility with a miciophone finan

can be achieved with the camcorder mic.




——12V CAR/CARAVAN ACCESSORIES —

Hand held, HALOGEN spotlight with a 55Watt bulb,
producing more than 250,000 candle power, directed
by a concave, electro-plated reflector.

Supplied complete with hanging loop and 3.6 Metres
of coiled lead with a cigar plug fitted. These
lights are a must for cars, vans, caravans, boats
etc. The beam on these lights is VERY impressive.

POWER....... b o0 oo oo o™, T oo TS oo ™o 12VDC 55Watts
DS A L b s . o, NUNAN . o 125 X 125 X 140mm Approx.

1+ 4+ 10+ 100+
PRICE: £5-75 £5-50 £5-00 £h-25

ORDER CODE: OPTO/QHS

CAR POWER LEAD
Very handy lead, fused 3A cigar plug connected to a
moulded 2.1mm DC power plug. Lead length approx.
2 Metres.
Colour: Black

1+ 10+

ORDER CODE: CAR/P.LEAD £1-50 £1-25

CAR EXTENSION CONNECTOR

Every car, van, caravan & motorhome should have one
of these! It is a cigarette lighter socket,
connected to a pair of colour coded <crocodile

clips. This clever lead is INVALUABLE!!
1+ .

ORDER CODE: CAR/JL £2-99 £2-50

PLUG-IN FLASHING LED

A flashing LED built into a car cigar plug to act
as a visual warning/deterrent that alarm may be
fitted. Simply plug the device into your cigar
socket. Won't flatten your car battery and it may
stop your vehicle being stolen! All for £1-95!!

ORDER CODE: CAR/B2007Z PRICE: £1-95

CAR LITTER BAG (LEATHERETTE)
Not quite in our normal sphere of business but we
were so impressed with this product. Simply attach
the bag behind the headrest. If you have children
you MUST buy at least one of these!!

ORDER CODE: CAR/LIT £5-99ea 2 for £10

TRAVEL KETTLE - 12VDC
Supplied complete with mounting stand,

Plugs directly
into a car cigar lighter socket for power. A
'power-on' light is on the kettle base. Ideal for
cars, caravans, motorhomes, camping etc etc.
Power...... 12Vdc 9A Capacity...... 0.5pints
Dimensions: 143 X 125 X 112mm (approx)

END OF SEASON SALE PRICE: £11-50 2 for £10

ALL PRICES INCLUDE V.A.T. 1 ADD £3.00 P & P PER ORDER




CONNECTORS

1" JACK PLUGS AND SOCKETS - MONO AND STEREO

1+ 10+
C001 %" Mono Plug Unscreened..... 26p 22p
c002 %" Mono Plug Screened.......58p 52p
C003 %" Stereo Plug Unscreened...36p 32p
CO004 %" Stereo Plug Screened.....88p 82p
Cc005 %" Mono Chassis Socket 2 Tag30p 26p
C006 %" Mono Chassis Socket 4 Tag38p 34p
Cc007 %" Stereo Chassis Skt. 6 Tag40p 35p
Cc008 %" Mono Line SKt. Unscreened33p 29p
C009 %" Mono Plug Right Angle
' Unscreened....ccoeneeennnnns 40p 36p
C010 % Mono Plug Right Angle
Screened......cccccccennn ..46p 42p
Cc0l1 %" Mono Unswitched Open
Chassgis socket........ccv.nn 44p 38p
c0l2 %" Mono Switched Open
Chassis socket.............. 52p 48p

%" JACK PLUGS MONO AND STERO - PROFESSIONAL

A range of top guality mono & stereo
professional plugs and sockets. All metal,
fully screened bodies with coiled spring
flex outlet. Top part of cover is sleeved in
coloured plastic for easy identification.
Covers are knurled for firm grip.

1+ 10+
CO12A ..MONO PLUG BLACK 85p 75p
CO12B. ..MONO PLUG RED 85p 75p
C012C. . .MONO PLUG ORANGE 85p 75p
CO12D. . .MONO PLUG YELLOW 85p 75p
CO12E...MONO PLUG BLUE 85p 75p ]
CO12F. . .MONO PLUG GREY 85p 75p S
C012G...MONO LINE SOCKET RED 105p 95p
CO12H...MONO LINE SOCKET BLACK 105p 95p Cc012G 012K
CO12J...MONO LINE SOCKET BLUE 105p 95p CO12A  CO12F -
CO12K. . .MONO LINE SOCKET YELLOW  105p 95p
CO012L...STEREO PLUG BLACK 110p 99p g TITT, L
C012M...STEREQO PLUG RED 110p 99 = ot L 5 et
COL2N. . .STEREO 110p 99p

12L
2.5mm JACK PLUGS AND SOCKETS-MONO AND STEREO ! -

1+ 10+
CO13 2.5mm Mono plug Unscreened..l6p 12p @]’D Qﬂm @Iﬂm
C014 2.5mm Mono Plug Screened....38p 34p
CO15 2.5mm Stero Plug Unscreened.55p 50p Cco13 co014 Cco15
CO01l6 2.5mm Mono Chassis Socket...24p 21p

CO017 2.5mm Mono Line Socket X
Unscreened....ceceeecennnnns 21p 18p %

3.5mm JACK PLUGS AND SOCKETS-MONO AND STEREO

col6 co17
1+ 10+
CO018 3.5mm Mono plug Unscreened..l16p 13p
C019 3.5mm Mono Plug Screened.,..35p 30p
C020 3.5mm Stereo Plug Unscreened25p 20p
C021 3.5mm Stereo Unscreened
Right Angle.............. ...28p 24p
C022 3.5mm Stereo Plug Screened..58p 52p
€023 3.5mm Mono Chassis Socket...24p 22p
C024 3.5mm Mono Line Socket
Unscreened.................. 24p 22p
€025 3.5mm Stereo Line socket
Unscreened.......ccvcceeenns 25p 23p
C026 3.5mm Stereo PCB Socket
Swiltched. . o. wes - 4o oens 22p 19p
C027 3.5mm skeletal chassis Stereo
socket. Plastic unswitched..42p 38p
C028 3.5mm skeletal chassis Stereo
socket. Plastic switched....49p 44p e c026
DIN PLUGS AND SOCKETS

PLUGS -~ All with grey plastic covers and cable grips. 7 & 8 pin are BLACK
CHASSIS SOCKETS - All metal except for 2 pin which is moulded plastic.
IN-LINE SOCKETS - All with GREY covers except for 7 & 8 pin which are BLACK

PLUGS CODE e 10+ CHASSIS SOCKETS CODE 1+ 10+ LINE SOCKETS CODE

2 pin €100 14p 12p | 2 pin Ccl02 12 10 2 pin Cl03 14

3 p%n c104 20p 18p | 3 pin clo05 295 275 g gin -C106 305 ;gs
4 pin clo07 26p 24p | 4 pin clos8 30p 28p | 4 pin Cl09 30p 28p
5 pin C110 180° 22p 20p | 5 pin 180° C111 32p 29p | 5 pin 180° Cll2 32p 29p
5 pin C113 240° 26p 24p | 5 !pin 240° Cl14 32p 29p | 5 pin 240° Cl1l5 32p 29p
5 pin  Cl16 360° 26p 24p | 5 pin 360° c117 30p 28p | 5 pin 360° c118 32p 29p
6 pin C119 26p 24p | 6 pin cl20 33p 30p | 6 pin Cl21 33p 30p
7 pin cl22 28p 26p | 7 pin cl123 33p 30p | 7 pin Cl24 33p 30p
8 pin c125 38p 35p | 8 pin cl126 42p 39p | 8 pin Cl27 40p 36p

ALL PRICES INCLUDE V.A.T.

2 ADD £3.00 P & P PER ORDER




2mm CONNECTORS =il
C250 Plastic Plug Red 14p 11p
C251 Plastic Plug Black 1l4p 11p
C252 Plastic Plug Green 1l4p 11p
C253 Plastic Plug White 1l4p 11p
C254 Plastic Plug Blue 14p 11p
C255 Plastic Plug Yellow 1l4p 11p
€256 Socket Red 16p 1l4p
C257 Socket Black 16p 14p
C258 Socket Green 16p 14p
C259 Socket White 16p 14p
C260 Socket Blue 16p 14p
C261 Socket Yellow l6p l4p
2mm BINDING POST — 10A _—
High quality nickel brass terminal.

2mm socket in top of terminal.

C262 Binding post 2mm Red 45p 40p
C263 Binding post 2mm Black 45p 40p
PHONO PLUGS

Plastic covers, solder terminals.

C290 Red 15p 12p
C291 Black 15p 12p
C292 white 15p 12p
€293 Blue % 15p 12p
C294 Yellow 15p 12p
C295 Green 15p 12p
C296 Grey 15p 12p

High quality., soft plastic covers, solder
terminals, cable protector.

C296 Red 18p 15p
€297 Black 18p 15p
C298 Metal Phono plug (Screened) 28p 26p

High grade, metal phono plugs with coloured
plastic ID band on cover with matching cable

protector.

C299 Red 28p 25p
C300 Black 28p 25p
C301 Green 28p 25p
C302 Blue 28p 25p
C303 Yellow 28p 25p

PHONO SOCKETS

High grade, metal phono line socket with
coloured ID band on cover with matching
cable protector

CONNECTORS

4mm CONNECTORS ﬁﬁ

SOLDERLESS -~ Hard plastic, screw terminals

C270 4mm Plug Red 15p 12p
C271 4mm Plug Black 15p 12p
SOCKETS .~_Single nut fixing.

C272 Socket Red 18p 16p
C273 Socket Black r 18p 16p
C274 Socket Green “@‘B 18p lé6p
C275 Socket Yellow 18p 16p
C276 Socket + Tag Red 12p 10p
C277 Socket + Tag Black 12p 10p

4nm BINDING POST - Bigh quality

C280 4mm Binding post Red 42p 38p
C281 4mm Binding post Black 42p 38p
C282 4mm Binding post Blue 42p 38p
€283 4mm Binding post Green 42p 38p
C284 4mm Binding post Yellow 42p 38p

PHONO PLUG - GOLD PLATED
Gold plated, knurled body, coiled spring
cable outlet. Coloured ID marker bands on

body.

C340 Red 85p 75p
C341 Black o 85p 75p
C342 white 85p 75p

PHONO LINE SOCKET - GOLD PLATED
Gold plated line sockets with coloured ID
bands on body. Knurled body coiled spring

cable protector. Solder terminals. Matches
above plugs.

C343 Red 90p 80p
C344 Black 90p 80p
C345 White 90p 80p

C325 Red - o 28p 25p
€326 Black e 2gp 25p
C327 Greeen 28p 25p
C328 Blue 28p 25p
C329 Yellow 28p 25p
Plastic in-line, plastic with solder
terminals.

C310 Red 14p 12p
C311 Black 14p 12p
C312 white 14p 12p
C313 Blue 14p 12p
C314 Yellow - 14p 12p
C315 Green 0 14p 12p
C316 Grey \ 14p 12p
Single phono socket on paxolin. Dia 25mm.
c317 12p 10p
Single chrome chassis socket with colour
coded insulator.

C318 Red 20p 18p
C319 Black \ 20p 18p
€320 wWhite ) ,‘)\ o 20p 18p
C321 Blue .») % 20p 18p
C322 Yellow f 20p 18p
C323 Brown 20p 18p
C324 Green 20p 18p
CO-AXIAL SOCKET - PANEL MOUNTING

Push-in Needs 18 x 18mm mounting hole.

Cc356 22p 20p
CO-AX PLUG - Metal

c357 25p 22p
CO-AXIAL CHASSIS SOCKET.

c358 20p 18p
CO-AXIAL LINE SOCKET ~ Metal

c359 44p 40p
CO-AXIAL LINE CONNECTOR - Joins two coax plug
C360 20D 180

ALL PRICES INCLUDE V.A.T.

PHONO CHASSIS SOCKETS - GOLD PLATED

Gold plated, chassis sockets with coloured
insulators. Single hole fixing.

C346 Red 60p 55p

C347 Black N 60 55
c348 w:i:te 4@/\)}“ sog 555
= (|1 =3 PP EEES

€350 C351

c352
C354 Cc355

CAR AERIAL CONNECTORS
Skeleton Plug.
€350 24p 22p

Plastic Plug - Solderless, & screw on cap.
Colour: Black

c351 42p 38p
LINE SOCKET ~ Plastic body, solderless.

Cc352 48p 44p
CHASSIS SOCKET - Panel cut out 12.7mm

Cc353 33p 30p
CIGAR PLUG - Fused with 5A fuse. Solder term
Cc354 £1-15 £1-05
CIGAR PLUG ~ Non fused.

C355

CO-AXIAL PLUG -~ wurned Brass
Very high quality.

c361 55p 50p
3
c356 €357 c358
ikl
€359 €360 c361

ADD £3.00 P & P PER ORDER



— COMPONENT KIT SALE

Resistor Kit - 0.25W kS off)

A pack containing 305 resistors. Values as
listed below. Each value individually packed
and each bag marked with the values enclosed.

Contents: 5 off each value:

10rR, 12R, 15R, 18R, 22R. 27R, 33R, 39R, 47R,
56R, 68R, 82R, 100R, 120R, 150R, 180R, 220R,
270R, 330R, 470R, 560R, 680R, 820R, 1K, 1K2,
1K5, 1K8, 2K2, 2K7, 3K3, 3K9, 4K7, 5K6, 6K8,
8K2, 10K, 12K, 15K, 18K, 22K, 27K, 33K, 39K,
47K, 56K, 68K, 82K, 100K, 120K, 150K, 180K,
220K, 270K, 330K, 390K, 470K, 560K, 680K,
820K, iM.

Order -Code:
1+ 5+
KIT/RES/25/5 % }yg

SALE PRICE £2-99

Resistor Kit — 0.25W (10 off)

A pack containing 610 resistors. Values as
listed below. Each value individually packed
and each bag marked with the value enclosed.

Contents: 10 off each value:

10R, 12R, 15R, 18R, 22R, 27R, 39R, 47R, 56R,
68R, 82R, lOOR, 120R, 150R, 180R, 220R., 270R,
330R, 390R, 470R, 560R, 680R, 820R, 1K, 1K2,
1K5, 1K8, 2K2, 2K7, 3K3, 3K9, 4K7, 5K6, 6K8,
8K2, 10K, 12K, 15K, 18K, 22K, 27K, 33K, 39K,
47K, 56K, 68K, 82K, 100K, 120K, 150K, 180K,

220K, 270K, 330K, 390K, 470K, 560K, 680K,
820K, 1M.

Order Code: - 54
KIT/RES/25/10 /;5(ﬁ§’ _54ee0

SALE PRICE £4-00

Resistor Kit — 0.25W POPULAR

A pack containing a total of 1,000 of 1,000%W
5% carbon film resistors ranging in value from
10R to 10M.

In this pack we have included larger
quantities of the more popular values.
Each value individually packed.

Contents:

No. VALUE NO. VALUE NO. VALUE

10 x 10R 10 x 82R 10 x 390R

10 x 12R 20 x 1OOR 30 x 470rR

10 x 18R 10 x 120R 20 x 560R

10 x 22R 10 x 150R 20 x 680R

10 x 33rR 10 x 180R 10 x 820R

20 x 47R 20 x 220R 40 x 1K

10 x 56R 20 x 270R 15 x 1K2

10 x 68R 20 x 330R 15 «x 1K5

10 x 1K8 10 x 8K2 10 x 3°K

25 x 2K2 30 x 10K 30 x 47K

20 x 2K7 15 x 12k 20 x 56K

20 x 3K3 15 x 15K 15 x 68K

15 x 3K9 15 x 18K 10 x 82K

25 x 3K7 20 x 22K 30 x 100K

20 x 5K6 15 x 27k 20 x 120K

15 x 6K8 200 x 33K 15 x 150K

15 x 180K 5 x 820K

20 x 220K 20 x 1M

15 x 270K 10 x 2mM2

15 x 330K 5 x 3M3 SALE PR|CE
10 x 390K 10 x 4Mm7

20 x 470K 5 X ©6M8

10 x 560K 20 x 1loM

10 x 680K. £5-50
Order Code

1+ 5
KIT/RES/25/POP £6-99 /95’9;/

ALL PRICES INCLUDE V.A.T.

- ] | IO —<ZT AMOO—"0 Mr>0

Resistor Kit - 0.5 POPULAR

A pack containing a total of 1,000 %W 5%
carbon film resistors ranging in value from
2R2 to 10M:

In this pack we have included larger
quantities of the more popular values. Each
value individually packed.

Contents:

NO. VALUE NO. VALUE NO. VALUE

5 x 2R2 10 x 12R 10 x 120R
5 x 2R7 10 x 18R 10 x 150R
5 x 3R3 10 x 22R 10 x 180R
5 "x8R9 10 x 33R 20 x 220R
10 x 4R7 20 x 47R 20 x 270R
5 x 5R6 10 x 56R 20 x 330R
5 x 6R8 10 x 68R 10 x 390R
5 x 8R2 10 x 82R 30 x 470R
10 x 10R 20 x 100R 20 x 560R
20 x 680R 10 x_ IBK®: 120 x 22K
10 x 820R 25 x 4K7 10 x 27K
40 x 1K 20 x 5K6 20 x 33K
10 x 1K2 10 x 6K8 10 x 39K
10 x 1K5 10 x 8K2 30 x 47K
10 x 1lK8 30 x 10K 20 x 56K
25 x 2K2 15 x 12K 10 x 68K
20 x 2K7 15 x 15K 10 x 82K
20 x 3K3 30 x 18K 30 x 100K
20 x 120K 10 x 680K

10 x 150K 5 x 820K

10 x 180K 20 x 1M

20 x 220K 10 x 2M2

1sx27ok 5 x am3SALE PRICE
15 x 330K 10 x 4amM7

10 x 390K 5 x 6M8

20 x 470K 20 x 1loM £9-00
10 x 560K

Order Code: 1+ 5+
KIT/RES/5/POP

_EleTTST 8975
Resistor Kit - 0.5W (5 off)

A pack containing 365 resistors. Values as
listed below. Each value individually packed
and each bag marked with the value enclosed.

Contents: 5 off each value:

2K2, 2R7, 3R9, 4R7, 5R6, 6R8, 8R2, 1O0R, 12R,
15R, 18R, 22R, 27R, 33R, 39R, 47R, 56R, 68R,
82R, 100R, 120R, 150R, 180R, 220R, 270R, 330R,
390R, 470R, 560R, 680R, 820R, 1K, 1K2, 1K5,
1K8, 2K2, 2K7, 3K3, 3K9, 4K7, 5K6, 6K8, 8K2,
10K, 12K, 15K, 18K, 22K, 27K, 33K, 39K, 47K,
56K, 68K, 82K, 100K, 120K, 150K, 180K, 220K,

270K, 330K, 390K, 470K, 560K, 680K, 820K, 1M,
1M2, 1M8, 2M2.

Oder Code: 1+ 5+

KIT/RES/S/S _£5040.  _£5400
Resistor Kit — 0.5W (10 Off)

£4-50

A pack containing 730 Resistors. Values as
listed below. Each value individually packed
and each bag marked with the value enclosed.

Contents: 10 off each value:

2R2, 2R7, 3R3, 3R9, 4R7, 5R6, 6R8, BR2, 1lOR,
12rR, 15R, 18R, 22R, 27R, 33R, 39R, 47R, 56R,
68R, 82R, 1OO0R, 120R, 150R, 180R, 220R, 270R,
330R, 390R, 470R, 560R, 680R, 820R, 1K, 1lK2,
1K5, 1K8, 2K2, 2K7, 3K3, 3K9, 4K7, 5K6, 6K8,
8K2, 10K, 12K, 15K, 18K, 22K, 27K, 33K, 39K,

47K, 56K, 68K, 82K, 100K, 120K, 150K, 180K,

220K, 270K, 330K, 390K, 470K, 560K, 680K,

820K, 1M, 1M2, 1M5, 1M8, 2M2.

Order Code: 1+ +

KIT/RES/5/10 58T £1.35 £7-00
e —

ADD £3.00 P & P PER ORDER

[




COMPONENT KIT SALE

Resistor Kit — IW (5 off) Fuse Kit - 20mm Anti-Surge

A pack containing 365 1W resistors. Values.as A . pack containing 80 Ant-;i-Surge_ 20men Fuses.
listed below. Each value individually packed
and’ each bag marked with the value enclosed.

Each value individually packed.

Contents: 5 off each value: ComEenEse

10R, 12R, 15R, 18R, 22R, 27R, 33R, 39R, 47R, P, War(E SR PEOR = MO DN
56R, 68R, 82R, 1OOR, 120R, 150R, 180R, -220R, 5 x 100mA 10 x 500mA 10 x 3.15A
270R, 330R, 390R, 470R, S60R, 680R, 820R, 1K, 5 x250mA 20 x 1A 5 x5A
1K2, 1K5, 1K8, 2K2, 2K7, 3K3, 3K9, 4K7, 5K6, 5 x315ma 5 x 1.6A 5 x 6.3
6K8, 8K2, 10K, 12K, 15K, 22K, 27K, 33K, 39K, 10 x 2A

4 Kl ’ I ’ ’ ’ ’ ’ ’

7K, 56K, 82K, 100K, 120K, 150K, 180K, 220K Ve e 28

270K, 330K, 390K, 470K, 560K, 680K, 820K, 1M,
M2, 1M5, 1M8, 2M2, 2M7, 3M3, 3M9, 4N7, 5M6,
6M8, 8M2, 10M.

KIT/FUSE/AS2 _£8S0° 52450 £7-00

A pack containing a total of 120 miniature
horizontal mounting pre-set potentiometers. A
total of 13. different values. Each value
individually packed.

Ocder Code:

1+ 5+
KIT/RES/1/5 M £14700-
SALE PRICE £13-00

Contents:
N No.. VALUE No. VALUE ‘No. VALUE
Ceramic Kit - 50V .- Over..£9.70 wocth . at 5 x 100R 5 x 22 10 x 47K
SR peices o 5 x 220 15 x 2K7. 20 x 100K
A pack containing 125 50V disc and plate 5 x 470R 20 x 10K 5 x 220K
ceramics - ranging in value from lpF to 10nF 15 x 1K 5 X 22K 5 x 470K
(0.0lmF). 5 x 1M

Order Code: 1+ 5+
Kir/por/ecriz | _grass  _sves £6-50

A pack containing a total of 120 miniature
vertical mounting pre-set potentiometers. A
total of 13 different values. Each value
individually - packed.

Each value individually packed and each bag
markes with the value enclosed.

Contents: 5 off each value:
1,0pF, 1.8pF, 2.7pF, 3.3pF, 4.7pF, 5.6pF,
6.8pF, 8.2pF, 1OpF, 12pF, 22pF, 27pF, 47pF.

68pF, B2pF, 100pF, 150pF, 180pF, 270pF, 470pF,
560pF, 1000pF, 2200pF, 4700pF, 1OnF.

Order Code: 1+ 5+ SPARERTES: i

= No. VALUE NO. VALUE
KIT/CER/50V 395 caso £ 3-00 No. VALUE

: > 5 x 100R 5 x 2K2 10 x 47K

Electrolytic Kit - Radial - Over £11.00 worth 5 x 220R 15 x 4K7 20 x 100K
at calalogue prices - 5 x 470R 20 x 10K 5 x 220K
A pack containing 100 miniature radial lead S 55’ x le( PN
electrolytic capacitors. 12 different values. e
Each -value individually packed. Order Code: 1+ 5+
Contents: KIT/POT/VERT g7s  _s2e5 £6-50
No. VALUE VOLTAGE NO. VALUE YOLTAGE
10 lmF 63V 15 10mF 25v
10 2.2nF 63V 10 2a2mF 25v R ’
10 4.70F 63V 10 4TnF 25V Beweh SURNIEE - 200 M/0
15 100mF 16V 5 1000mE 16V A pack containing 55 zener diodes. 400m/w.
5 220mF 16v 2 1000mF 25V Ranging from 3V6 to 30V. Each value
5 470mF 16V 3 2200mF 16V individually packed and each bag marked with
Oder Code 1+ 5+ the value enclosed.

Contents: 5 off each value:

3v3, 4v7, 7v5, 8v2, 11lv, 1l2v, 1l3v, 15v, 16V,
20V, 24v.

KIT/ELECT/RAD £8.50 £7.50

SALE PRICE £7-00

Order Code: 1+ 5+
KIT/ZEN/400 _E39T 53507 £3-00

Fuse Kit - 20mn Quick Blow
A pack containing 80 Quick-Blow 20mm Fuses.

e e OO <E> AMMOO—VU M=o

Polyester Capacitor Kit
ITT PMT type 100V miniature or similar. Pack

Each value individually packed.

contains 110 capacitors. Each value
Contents: individually packed and each bag marked with
No. VALUE NO. VALUE NO. VALUE the value. >

s ch 3
5 x 100mA 10 x 500mA 10 x 3.15A CRERES ) OFf =2ch EEEmS., _
5 x 250mA .20 x 1A 5 x 5A 0.0luF, O0.015uF, 0.022uF, 0.033uF, O0.04704F,
5 x 315mA 5 x 1.6A 5 x 6.3A 3 0.068uF . 0.1uF, O-I_SUF, 0.22uF, 0.33uF,
10 x -2A 0.47uF.

Order Code: 1+ 5+ Order Code:
KIT/FUSE/QB2 £3-50 KIT/POLY Price £ )efﬁ £4-00

ALL PRICES INCLUDE VA.T. 5 ADD £3.00 P & P PER ORDER



——F.M. TRANSMITTER

Very high quality Mini-Bug, ideal for baby alarms
etc etc!!

These units are well tried & tested and may be the
best on the market.

Range will depend on terrain, siting of the mini-
bug and also the quality of your receiver, but
under normal conditions any FM radio will suffice.
We have acheived over half a mile!

Simply remove box cover, insert AA battery and tune
radio to mini-bug & away you go. Happy listening!!
One AA battery 1lasted over 5 days in continuous
with us!. Frequency is adjustable.

Frequency Range.........ccceeeveeeeeece...35-110MHz
POWE . v ittt ie e iieseeneennsenesnass.s. AA 1.5V Battery
DAMEIE 1 ONSa s @5 e s + ¢ 5 @Rl exll - SEE 10 & & 22X a6 X2 2mm

- 1+ 10+
ORDER CODE: SEC/FMB1 £9-99 £7-50

ALSO AVAILABLE IN KIT FORM SEE OUR RANGE OF
ACTUAL SIZE COMDEK KITS. UK DESIGNED & PACKED!!

C.C.T.V. EQUIPMENT - |

C.C.T.V. CAMERA (USED)

A steel cased, closed-circuit monochrome camera. Ideal for internal or external(using a
weatherproof housing) security for domestic or commercial property surveillance. All

“““‘ camera's are supplied complete with 16mm lens. Wide angle lens(8mm) are available at extra

cost. These units are secondhand & the style & design may differ to the illustration as

@7, . . 'l stock changes. All camera's are thoroughly tested before despatch and should give very long

\\““‘—71{—*—’ trouble free service. Never mount the camera facing a window or bright light as this will
=t burn the camera tube. Voltage generally 240Vac, if lower, we will supply a power supply.

ORDER CODE: SEC/CAM/USED price: £120

C.C.T.V. MONITOR (USED)

;Steel cased, good quality black & white monitors. Depending on availability we can normaly

i offer sizes from 9" up to 17". State your size preference & we will supply nearest size
K available. All monitors: 240Vac.

#| ORDER CODE: SEC/MON/USED price: £70

"'Ei C.C.T.V. CAMERA BRACKET (NEW)

High quality, British made mounting bracket to suit not only our camera's above but any CCTV
camera. White, plastic coated steel with standard {"-20 mount. Locking swivel allows camera
to be adjusted and fixed in almost any position.

ORDER CODE: SEC/CB PRICE: £7-75

BUY THE COMPLETE PACKAGE ABOVE I1.E.:

"*;-‘:. # 1 X Camera, 1 X Monitor, 1 X Bracket £185
QQQ\ ORDER CODE: SEC/PACK (EXTRA CARRIAGE ON THE PACKAGE IS £10-00)

A
S\
OSCILLOSCOPE LEADS (MADE IN UK)
Q @ =D y A set of wvery high quality ‘scope’
“ probes. Switched: X1 and X10
Mmj = )] Supplied in neat storage pack & full
= L / instructions. MADE IN UK
- s = ] = TEST/BS110 PRICE: £15-50
S e —

ALL PRICES INCLUDE V.A.T. 6 ADD £3.00 P & P PER ORDER



SECURITY SYSTEMS

LOGIC 4 FEATURES k — =
3 =zones each with its own individual * Keyswitch operated
function, built .in bell timer and security control unit
keyswitch operation provide effective
security with absolute ease of operation. * igizctable Par
Simple to install & full fitting
instructions supplied. Available on its a ielec;a?ég Loy
own or as complete Home Alarm Package, * Ag?*labl ps.t it
see below for special package price. s cRenEDYECR
timers.
* Integral 20 minute
bell timer & auto set
* Latching strobe out-
t.
ORDER CODE - SEC/LGC4 £39-99 *g‘ilmpledteminal wi-
| ring to each zone
OPTIMA XM FEATURES
Latest updated version of the leading UK * Keypad operated
selling 'Optima' panel. Rubber keypad, * 4 zones & PA & tamper
fully selectable 4 digit customer code- * puilt in internal = . ;_'_"‘_‘_‘E_
allows the system to be switched on or sounder - 1 ﬂ::::
off, with the option of omitting zones, * User may omit any - SEREg
quick setting at night and performing zone. — "
simple tests. * Memory vrecall for
Very simple to install supplied complete last alarm
with full fitting instructions etc. Ideal * Programmable timers
for either office or home. This panel is including bell cut
also available below as a complete Alarm off.
Package saving even more money. * Quick set feature.
We have sold hundreds of this truly * Intelligent auto
versatile alarm panel. Our number 1 seller reset and re—arm.

ORDER CODE: SEC/OPT/XM £49-00

OPTIMA PLUS

As per the Optima XM but also has two communicator outputs thus
enabling connection to a British Telecom telephone line. Further PROTECT YOUR

technical information is available.

ORDER CODE SEC/OPT/PLUS £75-00 HOME NOW!

8

o

_a.

i

W

e

We have s0ld hundreds of these Home Alarm Packages. They represent truly excellent value for money. It
is becoming, sadly, a necessity to protect your home and office with a security system and most
important of all, one that can be relied upon!

OK, and now for the contents of your package:

* OPTIMA XM or LOGIC 4 Panel * External Bell Box * Siren for Bell Box

* 2 X Lynx Internal P.I.R.'s * 2 X Sets Door Contacts * 100mts Cable & Clips

i*iiiiii*ii**i*ii*iiiii*i*ittiiiii*i*iFULL FITTING INSTRUCTIONS*iii*iiiiiii*iii*ii**tit**ﬁi*i*i**i****

SEC/PACK/LOG £€115-00 SEC/PACK/OPT £130-00

's for your installation they are available : ORDER CODE: SEC/LYNX
PRICE: £29-00 each

ALL PRICES INCLUDE V.A.T. 7 ADD £3.00 P & P PER ORDER

* Should you require extra P.I.R.



- | BOOKS

50 SIMPLE LED CIRCUITS - BOOK 1 (R.N. Soar)
Contains 50 interesting, useful circuits & applications,
covering many different area of electronics using one of
the most inexpensive & freely available components - The
Light-Emitting Diode (L.E.D.) This book also includes
circuits ‘for the 707 common anode display.

This' book is ideal for the beginner. (1977 64 pages)

ORDER CODE: BP42 PRICE: £1-95

50 SIMPLE LED CIRCUITS - BOOK 2 (R.N. Soar)

A further range of uses for the simple L.E.D. which
compliments those shown in Book BPY42 (1981 64 pages)

ORDER CODE: BP87 PRICE: £1-95

MODEL RAILWAY PROJECTS (R.A. Penfold)
Provides a number of useful but fairly simple  projects
for the model railway enthusiast to build, based on in-
expensivé and easy to obtain components!

The projects covered include controllers, signal & sound
effects units .and to help construction, stripboard
layouts are provided for each project! (1981 112 pages)

ORDER CODE: BP95 PRICE: £1-95

I 555 PROJECTS. (E:A. Parr)
Every so oftep a device appears that is so useful that
one wonders how life went on before we had it! The 555
timer is such a device. Included in this book are basic &
general circuits, motorcar & railway circuits, alarms &
noise makers as well as a section on the 556, 558 & 559
timers. This really is a super book! (1982 176 pages)
ORDER CODE: BPuY PRICE: £2-95

POPULAR ELECTRONIC CIRCUITS - BOOK 1 (R.A.Penfold
This book contains a wide range of circuits which are
accompanied by a short text giving a brief introduction,
circuit description & any special notes on construction &
setting up that may be necessary. (1980 160 pages)

ORDER CODE: BP80 PRICE: £2-95

POPULAR ELECTRONIC CIRCUITS - BOOK 2 R.A.Penfold

Again, this bogk provides a wide range of designs for
electronic enthusiasts who are capable of producing
working projects from just a circuit diagram without the
aid of detailed -.constructional information. However,
where relevant, ‘any. special sétting up procedures are
described. j (1982 160 pages)
ORDER CODE: BP98 PRICE: £2-95

ELECTRONIC PROJECTS FOR BEGINNERS (F.G. Rayer)
Contains a wide range of easily constructed projects
(including some that require NO S$oldering) for the
newcomer to electronics.

Includes many actual component & wiring layouts to aid
easy & successful construction. (1978 128 pages)

PRDER CODE: BPA48 PRICE: £1-95

IC PROJECTS FOR BEGINNERS (F.G. Rayer)
Offers a range of simple projects based around a number
of popular & inexpensive linear & digital I.C's. With
most projects, ‘complete layout and/or point to point
wiring diagrams are included to help simplify
construction. (1982 112 pages)
ORDER CODE: BP97 PRICE: £1-95

ELECTRONIC PROJECTS FOR CARS & BOATS R.Penfold
Describes fifteen fairly simple projects for use with car
and/or boat. Each project has an explanation of how the
circuit works ‘as well as constructional details including
a stripboard layout. (1981 96 pdges)
ORDER CODE: BP94 PRICE: £1-95

POPULAR ELECTRONIC PROJECTS (R.A.Penfold)
Provides a collection of the most popular types of
‘circuits & projects covering a wide range of interests,
including Radio, Audio, Household & Test Equipment
projects. (1978 144 pages)
ORDER CODE: BP49 PRICE: £2-50

ALL PRICES INCLUDE V.A.T.

ORDER CODE: BP121

.A super book & a must for the beginner!

POWER SUPPLY PROJECTS {R.A. Penfold)
Mains power supplies are an essential part of
many electronic projects.

This book gives a number of power ~supply
designs, 'including simple unstabilised types,
fixed-voltage regulated types, and variable-
voltage stabilised designs, the latter being
primarily intended for use as benth supplies
for the electronics workshop!. The designs
provided are all low-voltage types for semi-
conductor circuits.

This book should help the reader design their
own power supplies.

.Included in the last chapter aré a number of

other types of. power supplies including: a
cassette power supply, ni-cad battery charger,
voltage step up circuit and a simple inverter.
A super book! (1980 96 pages)

ORDER CODE: BP76 PRICE: £2-50

HOW TO USE OP-AMPS (E.A. Parr)

This book has been written as a designers guide
covering many operational amplifiers, serving both as- a
source of circuits and a reference book for design
calculations. The approach has been made as non-
mathmatical as possible and 1t 1is hoped, easily
understandable by most renders, be they engineers or
hobbyists! (1982 160 pages)

ORDER CODE: -BP88 PRICE: £2-95

HOW TO DESIGN & MAKE YOUR OWN PCB's R.PENFOLD

Chapter 1: deals with simple methods of copying printed
circuit board designs from magazines & books and covers
all aspects of simple PCB construction as
comprehensively .as possible.

Chapter 2: covers photographic methods of producing

-PCB's.

Chapter 3: deals with most aspects of designing your
own PCB layouts. (1980 80 pages)

PRICE: £2-50

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING
R.A. Penfold

We have all built circuits from magazines & books 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 & where to start looking for many of the common
faults that can occur during building projects.

Chapter 1: deals with mechanical faults i.e. tracing
dry joints, short circuits, broken pcb tracks, etc. The
construction and use of a tristate continuity tester,
to help in the above, is also covered.

Chapter 2: deals with linear analogue circuits & also
covers the use & construction of a signal
injector/tracer which can be used to locate & isolate
the faulty areas in a project.

Chapter 3: considers ways of testing the more common
components such as resistors, capacitors, op-amps,

.diodes, transistors, SCR's, unijunctions etc. with the

aid of only a limited amount of equipment.

Chapter 4: deals with both TTL & CMOS logic circuits &
includes the use & construction of a pulse generatér to
help fault finding. (1982 96 pages)
ORDER CODE: BP110 PRICE: £2-50

GETTING THE MOST FROM YOUR MULTIMETER

R.A. Penfold

It is quite amazing just what you can check & test with
a simple multimeter if you know what you are doing!
This book tells the full story with Chapter 1 covering
the basics and relative merits of analogue & digital
instruments. Chapter 2 discussing component checking &
Chapter 3 dealing with circuit testing.

(1988 £2-95)

ORDER CODE: BP239 PRICE: £2-95

ADD £3.00 P & P PER ORDER
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MODERN OPTO DEVICE PROJECTS R.A. Penfold

Provides a number of circuits including designs for;
simple fibre optic audio 1link, equivalent circuit for
RS232C type data transmission & reception; light pen for
BBC, Atari, Commodore & Amstrad computers; prescence
detector, broken beam detector, infra red reflected light
sensor; LED stroboscope etc. PCB layouts are included for
more critical layouts. (1987 96 pages)

ORDER CODE: BP194 PRICE: £2-95

ELECTRONIC SECURITY DEVICES R.A. Penfold

This book, besides including both simple & more
sophisticated burglar alarm circuits using light, infra-
red & ultrasonics, also includes many other types of
circuit- as well, such as gas & smoke detectors, flood
alarms, doorphone & baby alarms. (1979 112 pages)

ORDER CODE: BP56 PRICE; £2-50

MORE ADVANCED ELECTRONIC SECURITY PROJECTS

R.A. Penfold

Contains a number of more up to date & sophisticated
projects, complete with PCB or stripboard layout, than
our original book BP56.

Covers; Opto alarms incl. pyro-sensor, infra-red & fibre
optic loop types. A computer based system showirig how a
home micro fitted with a user port can form the basis of
a most sophisticated alarm & monitoring system. Also
included are various alarms using; mercury tilt switches,
magnetic switches, doppler shift & capacity effect on an
RF oscillator etc. (1988 112 pages)

ORDER CODE: BP190 PRICE: £2-95

ELECTRONIC HOBBYISTS HANDBOOK R.A. Penfold

The Author has wused 1is vast Kknowledge of hobby
electronics to provide a useful collection of data for
the amateur electronics enthusiast, in a single source
where it can be quickly & easily located. It includes a
great deal of data on likely topics of interest , such as
colour codes, IC pinouts, transistor leadout diagrams and
data, basic building blocks etc. Some knowledge of
electronics may be needed to make. use of some of the
information , but in most cases appropiate background
info. is given. (1987 96 pages)

ORDER CODE: BP233 PRICE: £4-95

SIMPLE SHORTWAVE RECEIVER CONSTRUCTION

R.A. Penfold

Contains practical designs for building a number of
simple Short Wave receivers including full coil winding
details! (1990 96 pages)
ORDER CODE: BP275 PRICE: £3-95

ADVANCED SHORTWAVE RECEIVER CONSTRUCTION

R.A. Penfold

Gives the reader full constructional details, including
coil windings of a number of advanced design receivers
which should have levels of performance at least equal to
that of commercially built sets of similar complexity,
you CAN do it! (1990 96 pages)

ORDER CODE: BP276 PRICE: £3-95

EXPERIMENTAL ANTENNA TOPICS H.C. Wright
Contains 28 fascinating sections & includes many unusual
practical designs which utilise such things as cardboard,
cooking foil, plastic bottles, cat food tins etc.

(1990 96 pages)

ORDER CODE: BP278 ‘PRICE: £3-50

25 SIMPLE TROPICAL & MW BAND AERIALS

E.M. Noll

Shows you how to build 25 simple & inexpensive aerials
for operation on the medium wave band and on 60, 75, 90 &
120 metre tropical bands. Designs for the 49 metre band
are included as well. (1984 64 pages)

ORDER CODE: BP145 PRICE: £1-75

25 SIMPLE INDOOR & WINDOW AERIALS E.M. Noll
Written for those of us with limited space in
flats or no gardens etc. The 25 aerials in this
book have been designed to give suprisingly good
results from their limited dimensions.

(1984 64 pages)
ORDER CODE: BP136

ALL PRICES INCLUDE V.A.T.

PRICE: £1-75

AN INTRODUCTION TO ANTENNA THEORY lH.C.Wright
Deals with basic concepts relevant. Lo receiviog &
transmitting antennas in a manner which emphasises the
mechanism involved with strong diagramatic support
minimises the mathematics used. (1987 96 pages)

ORDER CODE: BP198 PRICE: £2-95

AN INTRODUCTION TO AMATEUR RADIO I.D. Poole
Gets you started with the fascinating hobby that
enthrals so many the world over.

This book gives the newcommer a comprehensive & easy to
understand guide through the subject so that the reader
can gain the most from the hobby. It will always be an
essential reference book to be used time & time again.
Topics include, Operating procedures, jargon & setting
up a station, Technical Topics covered include:
propagation, transmitters & aerials etc. (1989 160pgs

ORDER CODE: BP257 PRICE: £3-50

AN INTRODUCTION TO VHF/UHF FOR RADIO AMATEURS
1.D. Poole

This book covers the essential required to gain the
most from using the VHF & UHF bands. Topics covered
include: propagation, descriptions of the bands &
channels, aerials, receivers, transmitters & a special
chapter on scanners. In addition to this repeater &
mobile operation together with DXing are included. Also
a Packet Radio section. ( 1990 112 pages)

ORDER CODE: BP281 PRICE: £3-50

PUBLIC ADDRESS LOUDSPEAKER SYSTEMS V. Capel

Covers the moving coil loudspeakers, baffles, the basic
requirements of a P.A. system, sound patterns, line
source, horn loudspeakers, LISCA, low-impedance
matching, 100Volt line systems, transmission lines &
induction loops etc. (1990 128 pages)

ORDER CODE: BP292 PRICE: £3-95

MIDI PROJECTS R.A. Penfold
Provides practical details of how to interface many
popular home computers with MIDI systems. Also covers
interfacing MIDI equipment to analoglie & percussion
synthesisers. (1986 112 pages)
ORDER CODE: BP182 PRICE: '£2-95

AUDIO AMPLIFIER FAULT-FINDING CHART

C.E. Miller

This chart will help trace most common faults that
might occur in audio amplifiers. Across the top of the
chart are two ‘starting’ rectangles, vis Low/Distorted
Sound Reproduction and No Sound Reproduction & after
selecting the most appropiate you simply follow the
arrows carrying out the suggested checks until _the
fault is located & rectified. (1987 Chart)

ORDER CODE: BP120 PRICE: £0-95

RADIO AND ELECTRONIC COLOUR CODES & DATA CHART
B.B. Babani

Covers many colour codes in use throughout the world
for mosr radio & -electronic components. Inclgdes
resistors, capacitors, transformers, field coils,
fuses, battery leads, speakers etc. (1971 Chart)

ORDER CODE: BP7 PRICE: £0-95

RESISTOR SELECTION HANDBOOK B.B. Babani

Shows how to combine two preferred values of resistors
to obtain virtually any required value of resistapce.
Also includes information on fixed resistors, standard
ranges, colour codes & markings, power ratings etc.
(1976 48 pages)

ORDER CODE: BP28 PRICE:EQ}60

HOW TO IDENTIFY UNMARKED IC's K.H.Recorr
Shows how with the help of a test-meter you  can
identify an IC by its particular ‘'signature' when
comparing the information recorded with the
manufacturers specification. An IC signature is a
specially plotted chart produced by measuring the
resistances between all terminal pairs of an IC.
Originally published-in a leading US magazine.

(1982 Chart)

ORDER CODE: BP101 PRICE: £0-95

ADD £3.00 P & P PER ORDER



FANE LOUDSPEAKER ENCLOSURE DESIGN & CONSTRUCTION BOOK

Published by one of the UK's leading
loudspeaker manufacturers, this book contains a

very large selection of cabinet designs &
enclosures for the loudspeakers generally
available today, including most of the ones in

our catalogue'! Guidelines are given for
construction, pointing out the care needed to
be given in selecting materials, sealing,
maling joints, mounting the driver units and
wadding the cabinet. Twenty three designs are
detailed ranging from Small Bass reflex
cabinets using 12" diameter Full Range Drivers

through folded horns,
Power systems.

ORDER CODE: BOOK/FANE

to Massive Multi-way High
FULLY ILLUSTRATED

PRICE: £3-50

HOW TO EXPAND, MODERNISE AND REPAIR PC'S AND
COMPATIBLES R.A. Penfold

All the practical information that you are likely to need
to upgrade your PC and compatible. Also contains useful
information to help you with your repairs. (1990 176pgs)

ORDER CODE: BP271 PRICE: £4-95

PROGRAMMING IN QUICKBASIC N.Kantaris

QuickBASIC is one of the most popular structured dialects
of BASIC running on the IBM and compatible computers.
QuickBASIC statements are introduced and explained with
the help of simple programs. This enables the user to
build up a considerable library of their own programs &

procedures which become building blocks of advanced
programming techniques. (1990 160 pages)
ORDER CODE: BP284 PRICE: £4-95
A CONCISE INTRODUCTION TO VENTURA J.W. Penfold
This book gets the Desktop Publisher stated
with this incredible Desktop Publishing
Package. (1990 80 pages)
ORDER CODE: BP291 PRICE: £3-95

A CONCISE INTRODUCTION TO WINDOWS 386
N. Kantaris

Shows the PC user all they need to know when
using Windows (Version 3) {1990 80 pages)
ORDER CODE: BP288 PRICE: £3-95
A CQNCISE INTRODUCTION TO GEM J.W. Penfold

GEM. is a system of computer control consisting of
pictorial representations of files & operations which are
then manipulated using the 'mouse'.

This book explains to the beginner all they need to know
about GEM. (1989 80 pages)
ORDER CODE: BP230 PRICE: £2-95

AN INTRODUCTION TO PROGRAMMING THE COMMODORE 16
& PLUS 4 R.A. Penfold

Helps you to learn to use and program these two Commodore
machines with the minimum of difficulty by expanding and

complementing the information supplied in the
manufacturers own user manual. (1985 128 pages)
ORDER CODE: BP158 PRICE: £2-50
USING YOUR AMSTRAD CPC DISC DRIVES J.Ww. Penfold

Everything you are likely to need to know to enable you
to get the maximum from your Amstrad. Covers such things
as tracks, sectors & formatting, AMDOS & CP/M operating
systems including rules and regulations, filing from
BASIC, file copying & transfer, program development
including MERGE & CHAIN MERGE; CP/M turnkey discs etc.
(1986 96 pages)

ORDER CODE: BP189 PRICE: £2-95

HOW' TO WRITE AMSTRAD CPC464 GAMES PROGRAMS
W. Simmister

Written as a step by step guide to assist in
writing your own graphics games programs.
Starts at the basic level progressing to a 3D
game. Also applicable to the CPC664 & 6128.

(1985 144 pages)

ORDER CODE: BP159 PRICE: £2-50

ALL PRICES INCLUDE V.A.T.

-BOOKS
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LOGO FOR BEGINNERS J.W. Penfold
The ideal book for those who want Lo start programming
in LOGO. Starts at the beginning and progresses right
up to the elements of artificial intelligence.

ORDER CODE: BP193 PRICE: £2-95

A CONCISE INTRODUCTION TO MS-DOS N.

This guide is written with the ‘'busy' non-expert in
mind, although the more experienced user can start from
any section. The guide explains:

How the DOS operating sustem is structured so you can
understand what happens as soon as you switch on your
computer. How to use the DOS commands. How to use the
EDLIN line editor to fully configure your system ULy
writing your own CONFIG.SYS and AUTOEXEC.BAT files.

How directories and sub-directories can be employed.
How to write your batch files. How to manage your
systems environment. The guide covers versions 3.0, 3.1
and 3.2 of both PC-DOS and MS-DOS as implemented by IBM
and IBM compatibles. It covers both floppy & hard disc
baged systems. (1987 64 pages)

ORDER CODE: PRICE: £2-95

Kantaris

BP232

AN INTRODUCTION TO PROGRAMMING THE BBC MODEL B
MICRO R.A. & J.W. Penfold
Written for readers wanting to learn more about
programming and how to make best use of the incredibily

powerful model B's versatile features. Most aspects
covered. (1984 144 pages)
ORDER CODE: BP139 PRICE: £1-95
COMPUTER TERMINOLOGY EXPLAINED I.D:. Poole

Explains a wide range of terms that form the computer
jargon used by enthusiasts and which also appears in
books & magazines. Also includes a reference guide to
the more commonly used BASIC commands found on most
microcomputers. (1984 96 pages)

ORDER CODE: BP148 PRICE: £1-95

AN INTRODUCTION TO COMPUTER COMMUNICATIONS

R.A. Penfold
Provides details of the various .typés of modem and
their suitability for specific applications plus

details of connecting various computers to modems and
modems to the telephone system. Also information on
common networking systems and RTTY. (1986 80 pages)

ORDER CODE: BP177 PRICE: £2-95

20 PROGRAMS FOR THE ZX SPECTRUM & 16K ZXx81
S. Daly

Don't be put off by the title if you are a non-sinclair
enthusiast. All these programs were written & tested on
the ZX81 and Spectrum machines but most will run on any
computer with a good BASIC interpreter and at least 5K
of RAM. Copious notes are given on each of the programs
including the changes required on Non-Sinclair systems.

(1983 128 pages)
ORDER CODE: BP128 PRICE: £1-95
BASIC AND LOGO IN PARALLEL S.J. Wainwright

A book comparing & contrasting BASIC & LOGO. LOGO 1is
not only an educational language but it can also be
used for other applications as this book will show.
Included is a LOGO graphics interpreter written in BBC

BASIC. (1987 96 pages)
ORDER CODE: BP196 PRICE: £2-9%
AN INTRODUCTION TO MSX BASIC R.A. Penfold

MSX BASIC is the "universal" Japanese version of the
BASIC language that will enable the same software to be
simply run on machines manufactured by a number of
diffent makers. This book helps you get to grips with
this fascinating concept. (1985 128 pages)

ORDER CODE: BP154 PRICE: £2-50

GETTING THE MOST FROM YOUR PC HARD DISK

R.A. Penfold

Shows in simple terms how to get the best from your PC
Hard Disk (1990 96 pages)
ORDER CODE: PRICE: £3-95

ADD £3.00 P & P PER ORDER

BP280




50 (FET) FIELD EFFECT TRANSISTOR PROJECTS
F.G. Rayer
FET's find applications in a wide variety of circuits.

The projects described here include radio-frequency
amplifiers and converters, test equipment and receiver
aids, tuners, receivers, mixers & tone controls, as well

as various miscellaneous devices useful in the home.

The FET used in most cases is not critical and many types
will perform satisfactorily. The FET is a low noise, high
gain device with a multitude of uses, the dual gate being
of particular use in mixers etc. (1977 112 pages)

ORDER CODE: BP39 PRICE: £2-95

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
ROBOTS R.A. Penfold
Provides essential information & circuits on computer
control of electric motors (including stepper types),
plus a range of useful sensors including visible light,
infra-red & ultrasonic types. (1986 96 pages)

ORDER CODE: BP179 PRICE: £2-95

A BEGINNERS GUIDE TO MODERN ELECTRONIC
COMPONENTS (R.A. Penfold)
It 1s easy for newcommers to electronics to become
confused by the wide range of components currently

available. There are now a great many different types of
components cn offer often with several variations on each
type! This book contains an invaluable amount of
information to assist in component selection.

This really is a must for all. (1990 178 pages)
ORDER CODE: BP285 PRICE: £3-95
MODERN OP-AMP PROJECTS R A. Penfold

Includes a wide range of constructional projects which
make use of the specialised op-amps that are now
available, including low noise, low distortion, ultra-
high input impedance, low slew rate & high output current
types. ( 1982 112 pages)
ORDER CODE: BP106 PRICE: £1-95

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE A. Michaels

Helps the reader to find equivalents/substitutes for a
popular user-oriented selection of European, American &
Japanese transistors. Also shows material type, polarity,
manufacturer & typical use. This book really is a must

for both "hobbyist & engineer. (1981 320 pages)
ORDER CODE: BP85 PRICE: £3-95
REMOTE CONTROL HANDBOOK 0. Bishop

This replaces our original book BP73 and is aimed at the
electronics enthusiast who wishes to experiment with
remote control in its many aspects & forms. (1988 240pgs)

ORDER CODE: BP240 PRICE: £3-95
50 CIRCUITS USING GERMANIUM SILICON & ZENER
DIODES R.N. Soar

This book contains 50 very interesting & useful e¢ircuits
& applications, covering many different areas of
electronics, using one of the most inexpensive components
- the diode. Includes the use of germanium & silicon
signal diodes, silicon rectifier diodes and zener diodes,

etc etc. (1977 64 pages)
ORDER CODE: BP36 PRICE: £1-50
TRANSISTOR RADIO FAULT-FINDING CHART C.E. Miller

Used properiy. it should enable the reader to trace most
common faults quite quickly. Across the top of the chart

will  be found four rectangles containing brief
descriptions of these faults, i.e. sound weak but
distorted, set dead, sound low or distorted and
background noise etc. One then selects the most

appropiate of these following the arrows, carries out the
suggested checks in sequence until the fault is cleared.
A most useful book! ( 1980 chart)

ORDER CODE: BP70 PRICE: £0-95

MORE ADVANCED USES OF THE MULTIMETER
R.A. Penfold

A sequel to book BP239, showing the reader some more
advanced & unusual applications of a simple multimeter.
(1989 96 pages)
ORDER CODE: BP265

ALL PRICES INCLUDE V.A.T.

PRICE: £2-95

BOOKS
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AUDIO PROJECTS

This book covers in detail the construction of a wide
range of audio projects. The text has been divided into
the following main sections:

Pre-amplifiers & Mixers, Power Amplifiers,
Controls and Matching, Miscellaneous Projects.
All the projects are fairly simple to build and to
assist the newcomer to the hobby, a number of board
layouts & wiring diagrams are included. (1981 96 pages)

ORDER CODE: BP90 PRICE: £2-50

Tone

50 PROJECTS USING RELAYS, SCR's & TRIACS

F.G. Rayer

Relays, SCR's & TRIACS have a wide range of
applications. These may extend over the whole field of
motor control: dimming and heat control; delayed
timing, & light sensitive circuits and include warning
devices, various novelties, light modulators, priority

indicators, excess voltage breakers etc etc.

This book gives tried & practical working circuits
which should represent the minimum of difficulty for
the enthusiast to construct. (1977 112pages)

ORDER CODE: BP37 PRICE: £2-95

30 SOLDERLESS BREADBOARD PROJECTS -

Each project, which is designed to be built on a
‘Protobloc’ or less common now 'Verobloc', is presented
in a familiar fashion with a brief circuit description,
circuit diagram, component layout diagram, component
list & notes on construction & use where necessary.
Wherever possible, the components used are common Lo
several projects hence only a modest number of
components required with a budget to match! This book
has been recommended by BICC-VERO! (1982 160 pages}

ORDER CODE: BP107 PRICE: £2-95

BOOK 1

30 SOLDERLESS BREADBOARD PROJECTS -
R.A. Penfold

The companion book to Book 1 (BP107) and presented in
exactly the same way using the 'protobloc' method.
However, all the projects in this book are based on
CMOS logic I.C's whereas Book 1 used Linear 1.C’s. The
information in Book 1 regarding identifying components
is NOT repeated in this book so we strongly suggest the
beginner buys Book 1 first! Once again, this book is

BOOK 2

recommended by BICC-VERO! (1983 160 pages)
ORDER CODE: BP113 PRICE: £2-25
BEGINNERS GUIDE TO BUILDING ELECTRONIé
PROJECTS R.A. Penfold

Shows the complete beginner how to tackle the practical

side of electronics, so that theyl can build with
confidence electronic projects regularly featured in
popular magazines & books. Also includes examples
of simple projects. (1977 112 pages)
ORDER CODE: BOOK/227 PRICE: £1-95
ELECTRONIC MUSIC PROJECTS R.A. Penfold

Provides the constructor with a number of practical
circuits for the less complex items of .electronic music
equipment including such things as Fuzz Box, Waa Waa

pedal, sustain unit, reverberation & phaser units. The
text is divided into 4 chapters as follows:

Chapter 1: Guitar effect units, Chapter 2: General
effects units, Chapter 3: Sound generator projects,
Chapter 4: Accessories. (1980 112 pages)
ORDER CODE: BPT74 PRICE: £2-50
MORE ADVANCED ELECTRONIC MUSIC PROJECTS

R.A. Penfold

Intended to complement the first book (BP74) by

carrying on where it left off and providing a range of
slightly more advanced & complex projects. Included are
popular effect units such as 'Flanga', phaser, Mini-
chorus & 'Ring ' modulator wunits. Some wuseful
percussion synthesisers -are also described & together

these provide a comprehensive range of effects
including: Drum, Cymbal & Gong type sounds!
ORDER CODE: BP246 PRICE: £2-95

ADD £3.00 P & P PER ORDER



LOUDSPEAKER SALE

Eminence is the worlds leading supplier of Jloudspeakers, used in the cabinets and amplifiers
built by all the major M.I. manufacturers in the U.S.A.
This range of loudspeaker is a versatile range for guitar and bass instrument sound production.

The linen edge gives a smooth sound and excellent bass response; particularly suited to bass

guitars, keyboards and bass driving in multi-way enclosures and P.A. systems
EMS8-100 EM10-100
Nominal Chassis Diameter: 8", 203.2mm Nominal Chassis Diameter: 107, 254mm
Impedance: 8Q or 16Q Impedance: 8 or 1661
Posver Rating: 100Wews Power Rating: 100Waus
Resonance: 72Hz Resonance: 71Hz
Usable Freq Range =6dB: 72Hz to 4kHz Usable Freq Range +6dB:  70Hz to 7kHz
Average Sensitivity 1W@1Im: 97dB Average Sensitivity IW@Im: 97dB
Magnet Weight: 380z Magnet Weight: 380z
Magnet Gap Depth: 0312, 8mm Magnet Gap Depth: 0.312°, 8mm
Voice Coil Diameter: 2.0", 50.8mm Voice Coil Diameter: 27, 50.8mm
SUGGESTED APPLICATIONS

Performance optimised for midrange use overa
bandwidth of 400Hz to 4kHz in multiway
systems. Also sultable for vocal PA., keyboards,
discotheque, monitors and bass guitar.

£29-99

Performance optimised for lead guitar. Also
suitable for bass guitar, vocal P A, keyboards,
discotheques, club music systems and stage
MONILOrs.

£33-00

Performance optimised for lead guitar.
£34-00

£41-31
=00 pair

:uads i
h, HHI

£34-0 ch £39-59
—00 pair =00 pair
ANY QTY ANY QTY
EM12-100PE EM12-300
Nominal Chassis Diameter:  12°, 304.8mm Nominal Chassis Diameter: 12", 304.8mm
Impedance: 8Q or 16Q Impedance: 8Q or 16Q
Power Rating: 100Wys Power Rating: 300Wrys
Resonance: 94Hz Resonance: 47Hz
Usable Freq Range *6dB:  95Hz to 6kiHz Usable Freq Range +6dB:  46Hz to SkHz
Average Sensitivity IW@1m:  99dB Average Sensitivity 1IW@1Im: 103dB
Magnet Weight: 3oz Magnet Weight: 950z
Magnet Gap Depth: 0;312 , 8mm A Magnet Gap Depth: 0.375, 9.53mm
Voice Coil Diameter: 2", 50.8mm “3voice Coil Diameter: 30", 76.2mm
SUGGESTED APPLICATIONS SUGGESTED APPLICATIONS

ment systems. Also suitable for lead and bass
guitar, keyboards, guitar combos, club music
systems and stage monitors.

£59-99

£74-00
: —00 pair

Very strong and available in 8 sizes.

ALL PRICES INCLUDE V.A.T.

Wu_u' A N Y Q T Y
Nominal Chassis Diameter: 15", 381mm
Impedance: 8Q or 16Q
Power Rating: 200Wrys
Resonance: 46Hz
Usable Freq Range #6dB:  45Hz to SkHz
Average Sensitivity IW@1m: 99dB
Magnet Weight: 560z
Magnet Gap Depth: 03757, 9.53mm
Voice Coil Diameter: 2.5", 63.5mm
SUGGESTED APPLICATIONS
All bass applications, including bass guitar.
EP18-400
£ 5 5 - 0 0 Nominal Chassis Diameter: 18", 457.2mm
Impedance: 8Q or 16 142 -
£69-00 e :owcr Rating: 400Wryes ;ﬁw
- - . esonance: 334z o 2
ifte LT A FET =00 pair Usablc Freq Range +&IB: 3011z to 80011z _— 00 pairc
R A ANY QT Average Sensitivity IW@1m:  98dB
TR IR Magnct Weight: 950z £ 1 1 o ] o O
LOUDSPEAKER GRILLS - STEEL Magnet Gap Depth: 0.375", 9.53mm
= Very high quality, BLACK finish with rubber Yicc Coil Diamcter: 3", 76.2mm ANY Q T Y

Speaker grill fixing

Saes )\ CODE SIZE 1+ 4+ CLAMP KIT kit. Contains 4 each:
) oon 5e £1-30  gl-15 = 4
¥ 1002 6" £1-45 £1-30 Self fixing_nuts
H tggi 18': gg £1-65 { — q - ' Steel clamping plates
= £2-00 ORDER CUDE: LSP/CKIT
LOO05 12" £2-70 £2-45 Y
m 15:: ’ £3-60 £3-27 1+ 10+ 100+
18 £6-95 £6~35 £1~-25 £1~-12
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COMDEK HOBBY KITS

For those of you who are not yet familiar with the COMDEK range of Kits, we would advise you that All. ol Lhesc Kfts mee
designed & packed in the UK. All PCB's are Silk-Screened and not only designed in the UK but also UK made!

THE GOLDEN RULE FOR KIT ASSEMBLY IS SIMPLE........ READ THE INSTRUCTIONS BEFORE YOU START!!

TWIN ALTERNATE LED FLASHING UNIT - RED (PCB SIZE: 4% X 30mm)

Two Red LED's which flash alternately at a fully adjustable rate woperating on a voltage fram 3V up to
15V, at approx. 25mA depending on voltage it is run at. '

Ideal for battery use using either AA, C, D or PP3 size battery. Can also be used 'In-Car' at 12V and
can also be used with the Comdek Anti-theft unit listed below.

Applications include: Burglar & Car Thief deterrent, model construction, name badge sign, jewellery
etc etc.
1+ L 2 10+
ORDER CODE: COM/KIT/004 PRICE: £5-7%5 £5-25 £h-75
TWIN ALTERNATE LED FLASHING UNIT - RED and GREEN (PCB SIZE: 15 X 30mm)

Two LED's, one Red and one Green which flash alternately at a fully adjustable rate operating on a
voltage from 3V up to 15V, at approx. 25mA depending on voltage used.

Ideal for battery use using either AA, C, D or PP3 size battery. Can also be used 'In-Car' at 12V and
can also be used with the Comdek Anti-Theft unit listed below.

Applications include: Burglar & Car Thief deterrent, model construction, name badge sign, jewellery
etc etc.
1e e 10+

ORDER CODE: COM/KIT/001 PRICE: £5-99 £5-50 £5-00

CABLE AND METAL DETECTOR (PCB SIZE: 60 X 40mm)
ﬁ super kit, using a ferrite antenna. The 'Detection' range is up to upprox. 6cm. Complete with LED
for visual indication. Operates at 3Volts using 2 X AA batteries.

Applications include: Detecting ¢ables in walls, under floors, detecting hidden pipes, nails in wood.

1+ 4o 10+
ORDER CODE: COM/KIT/002 PRICE: £5-95 £5-45 £h-95
F.M. MINI-TRANSMITTER (PCB SIZE: 40 X 25mm)
A super quality, very small mini-bug, ideal for baby alarms etc!! Simply runs off 1 X AA (1.5V)

battery! We had a unit running for over a week none stop! Whilst range is always difficult to quote
because it depends on location & conditions, we have achieved over half a mile! A well tried & tested
unit, excellent value for money.

1+ 'S 10+

ORDER CODE: COM/KIT/003 PRICE: £7-50 £6-85 £5-99

ELECTRONIC ACUPUNCTURE

A new kit to our range, but we think you will love it. Based on the ancient practise of Acupunture but
instead of using needles we use electronics! And very effective it is too. This kit operates, as they
say, in accordance with the electronical acupunture method. A fully illustrated leaflet is included
for the treatment of many ailments. Come on, give it a go!

Operates on between 3v and 12V~

* arthritic pain or a sprain. * Lumbago or back aches * Stimulates blood circulation *strained
shoulders * muscle pain *arm & leg neuralgia *neuralgia
* and lots more!!!
1+ Y+ 10+
ORDER CODE: COM/KIT/005 PRICE: £8-95 £8-00 £6-75
CAR, MOTORHOME, VAN ANTI-THEFT UNIT - AT1 (PCB SIZE: 80 X 60mm)

A brand new design and indeed a very clever device which gives 100% peace of mind to the vehicle owner
and causes the would be car thief 100% frustration! This unit may also be used 'alongside' an existing
car alarm. So, what's so special about this device?

Most alarms require the owner to activate them when you -exit the vehicle, which can easily be
overlooked or simply forgotten. The ATl circuit overcomes this by activating the moment the ignition
is switched on or the vehicle is 'Hot wired' making it impossible to forget. From the moment the
ignition is first switched on the ATl circuit starts timing. When the engine has started the unit must
be 'de-activated' otherwise, and this is the clever bit, the engine will cut out.

The method of de-activating the unit is set by the installer. We recommend wiring up to one or more
switches i.e. rear window de-mist, wipers, interior light, etc etc, the choice is yours! You can of
course wire up to a-cpncealed switch. ]
Therefore, until .the chosen switche/switches are 'switched' ON/OFF, the AT1 will NOT Deé-activate and
the engine will stbp after the pre-set time.

Every ATl is pre-set at approx. 20 seconds. but this may be shortened or lengthened to suit your
requirements up to 130 seconds: This time of course, governs how far your vehicle will travel before
the engine cuts out!

The car thief will then be faced with the problem of not only the engine cutting out but then failing
to re-start! The thief will not hang around to 'repair' the vehicle. Simple!

A Red LED is supplied with kit which may be fitted to the dashboard and will remain 1lit all the time
acting as a deterrent to any would be car thief.

Suitable for both Electronic & Non-Electronic Ignition cars. Full fitting instructions are supplied
with the assembly instructions.

Such a success has this kit been that we can now offer a ready built unit. See below for prices.

1+ ('S
ORDER CODE: COM/KIT/ATI1 PRICE: £15-00 £12-50

READY BUILT CAR, MOTORHOME, VAN ANTI-THEFT UNIT

Supplied ready built and housed, simply follow. the installation instructions and fit to your vehicle.
1+ ['9

ORDER CODE: COMDEK/BUILT/AT1 PRICE: £25-99 £24-00

ALL PRICES INCLUDE V.A.T. 13 ADD £3.00 P & P PER ORDER



—SUPER SOLDER SALE —

High grade 60/40 tin/lead alloy solder available in both 18swg & 22swg,
in a choice of reel sizes from 18gms to 500gms (3Kg). Manufactured to
BS219. Contains 5 cores of type 362 non-corrosive flux. Melting
temperature is 188°C. NOW JUST LOOK AT OUR AMAZING PRICES

18swg (1.2mm)

Reel Size Approx. Length ORDER CODE 1+ 10+ 100+
18gms 3 Metres SOLD/18/3Y 65P S50P 40P
200gms 21 Metres SOLD/18/200 £2-25 £2-00 ¢£1-60
500gms (3Kg) 52 Metres SOLD/18/500 £€4-75 £4-25 £3-50
22swg (0.71mm)

200gms 62 Metres soLp/22/200 £2-35 £2-10 £1-75
500gms (iKg) 153 Metres soLp/22/500 = £4-79 £4-30 £3-60

REMEMBER: BUY 100 REELS OF 18swg 500gms & PAY ONLY £2-98 + VAT PER REEL!
SOLDERING IRON STAND - Heavy Duty

Suitable for use with ANTEX and most other leading makes of soldering
irons. The heavy base makes it very stable. Supplied complete with sponge

ORDER CODE: SOLD/81%4 PRICE: £2-99

WHOLESALE

PRICES AND

EX-STOCK
NOw!!

A high power security floodlight with
built-in PIR detector which reacts to body
heat switching on the floodlight whenever
somebody approaches within the detection
zone. The PIR is adjustable for horizontal
and vertical angle and contains a photo
detector to prevent daylight operation.
Power: 220-240Vac.

* Choice of 200W, 300W or 500W lamp.
* Adjustable range up to 15 Metres.
* Adjustable 'Time On' 9 secs to 10 mins.

* Twilight setting is adjustable.
If you don't state a lamp wattage

- SALE PRICE £29-99 (Incl. Lamp)
_—
PROTECT YOUR HOME NOW!

ALL PRICES INCLUDE V.A.T. 14 ADD £3.00 P & P PER ORDER




POTENTIOMETERS and P.C.B.'s

ROTARY POTENTIOMETERS - Single
A range of British Made, carbon track,
‘potentiometers with " dia. plastic spindle and
PCB mounting terminals,
BB e Hom ehors s oo - - . o e e 10.5mm
SiphladilleR Dia o c wdl. . . .oh. bils . 6.35mm( ") (
Spindle Length........... 55mm \
Power rating........ 0.4Ww LIN, 0.2W LOG
Max Volts................ 500vdc
Pollep@anee . . . . JJ...vlaena.. +20%
Supplied complete with fixing nut and locking
washer. Available in Lin and LOG.
LIN: 470R, 1K, 2K2, 4K7, 10K, 22K, 47K, 00K,
220K, 470Kk, 1MO, 2M2, u4mM7.
LOG: 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 1MO,
2M2.
ORDER CODE: POT/LIN or LOG + Value Required
1+ 10+ 100+
PRICE: 64p 56p 48p

ROTARY POTENTIOMETERS

Stereo

Same technical spec. as above single pots. Supplied( C)

i

complete with fixing nuts etc.
Values 5ame as above Single pots.

ORDER CODE: POT/DUAL/ LIN or LOG + Value required.

1+ 10+ 100+
PRICE: £1-70 £1-55 £1-25
ROTARY POTENTIOMETERS - Switched - DPST 4Amp

Same technical spec. as above single & dual pots.

PHOTO-ETCH PCB - lconomy
Good quality board, panufactured in
/} FRG-50 laminate with positive working
uv sensitive resist. Boards are
protected by a black sensitive film,.
SIZE (mm) ORDER CODE 1+ 10+
100 X 160 PCB/PB/SS1 £1-75 £1-60
100 X 220 PCB/PB/SS2 £2-25 £2-00
114 X 203 PCB/PB/SS3 £2-30 £2-05
2k 18w PCB/PB/SS4 £12-95 £11-75

Double sided available in above sizes,
please telephone for prices.

PHOTO-ETCH PCB Professional
Photo resist boards in FR4 LEpoxy Glass

coated with positive working uv
sensitive resist. Boards are supplied
with protective black plastic film.
) SIZE (mm) ORDER CODE 1 10+
\( 100 X 160 PCB/FR4/SS1 £2-60 £2-34
RN\ 100 X 220 PCB/FR4/SS2 £3-25 £2-95
203 X 114 PCB/FR4/SS3 £3-10 £2-80
ULTRAVIOLET EXPOSURE UNIT WITH TIMER

An ultraviolet . unit far preparing
Supplied complete with fixing nuts etc. photo-resist boards as per above. 1:1
Values as above. artwork using Alfac type transfers on
ORDER CODE: POT/SW/LOG or LIN + Value required translucent drafting film. Simply
1e 10+ 100+ place on the glass screen with the
3 photo-board on top. Complete with
e g% £1-50 £1-35 built-in 6 minute timer. 2 X 8Watt UV
STR|PBOARD tubes (replaceable) and full
instructions! Comes with 13A plug
STRIPBOARD - Copper Clad fitted!
A good quality stripboard with 0.1" spaced holes. ORDER CODE: PCB/UV1 PRICE: £79-50
CODE SIZE Tracks Holes PRICE FERRIC CHLORIDE Crystals
PCB/500 25X64 9 25 22p Ferric chloride etchant in crystalline
PCB/505 64%X95 24 37 69p form. Pack weight: 500gm to produce
PCB/515 95X127 36 50 £1-15 approx 1 litre of concentrated
PCB/535 95X432 36 170 £4-50 solution.
PCB/540 119X455 46 179 £5-50 $$¥1 ORDER CODE: PCB/ETCH PRICE: £3-50
MATRIX BOARD - Plain . DEVELOPER
Plain board with no copper strips. Holes also on a it S Developer crystals for use with our
0.1" grid. = 13 photo-resist board above . Contains
PCB/0585 95X127 36X50 Holes £1-15 : enough to make approx. 500ml of
PCB/0595 119X455 46X179 Holes £5-00 b3 solution.
- 3 ORDER CODE: PCB/DEV PRICE: £1-00
STRIPBOARD CUTTER s
Simply insert tool at the point where break is s POLISHING BLOCK
required and twist clockwise! ,'m Super quality, after use simply wipe
. . L. = * away traces of the abrasive.
ORDER CODE: PCB/TOOL PRICE: £2-50 Dims: 30 X 40 X 20mm
TERMINAL PINS nesas| ORDER CODE: PCB/BLCK PRICE: £1-65
Press fit terminal pins for use with stripboard.
Single sided pins are NOT suitable for the above RADIUS AID - CIRCULAR PROTRACTOR - With Bevel
Matrix board. Pack Qty: 100 pins
ORDER CODE: PCB/SINGLE 85p per pack Contains 16 circles with radii rangin&~rrom
ORDER CODE: PCB/DOUBLE £1-50 per pack lmm up to 15mm. Overall d%a: 115mm T
Material: Glass-clear Dunilon
PROTOBLOC PROTOTYPING BOARDS Protobloc 2 PCB/71F

total of 840 tie ©points
of 64 rows of 9§ interconnected
sockets plus 4 rows of S0 interconnected sockets running
alongside, suitable for use as power supply rails. All
contact positions are clearly defined on an alphanumeric

Protobloc 2 has a
consisting of two sets

grid. ABS polymer board mounted on an adhesive foam base.
Will accommodate up to seven 16 pin devices.

ORDER CODE: PCB/PB2 PRICE: £6-50
PROTOBLOC BOARD TYPE: YO035G
2420 contacts arranged in six blocks of 64 rows of 5
interconnected sockets on a standard 0.1" pitch. Supplied

mounted on a baseboard with 4 X 4mm sockets.
Dimensions: 243 X 195 X 20mm.

ORDER CODE: PCB/Y035G

ALL PRICES INCLUDE V.A.T.

PRICE: £19-99
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PRICE: £1-85

ARTWORK DRAFTING FILM ‘OPs
Used with drafting tapes & transfer

film

master artwork for the layout of PCB's. Pack
contains 5 sheets 0.003in single matt
polyester fim & one sheet 0.005in film

printed with 0.1in grid for accurate layout
of pads/symbols.

Size: 248 X 148mm

ORDER CODE: PCB/ART £3-99 per pack

ADD £3.00 P & P PER ORDER




MONITOR = .
SALE

£10-00
EACHU

R

- easte

We" have a ‘large quantity of Black & White
monitors, intended for CCTV application, that
are faulty, or picture quality is not up to
scratch. These monitors HAVE NOT been checked
by our engineers! It simply costs us too much
money. Therefore we are selling them off at a
silly price to make space. First come first
served, No Guarantees and NO RETURNS for any
reason!

ORDER CODE: SO/MON/CC PRICE: £10-00

STERNICE HIGH WATTAGE WIREWOUND RESISTORS
BRAND NEW! Very very large!!
Marked as follows:

STERN;CE RWST 50,373 1800hm 5% X. 9

ﬁimensions: 370mm length. 50mm Dia.

Weight: 2iKg. Complete with fixing bracket.

Two values available: 100ohm & 180ohm.

Value ORDER CODE 1« 10+
1000hm S0/661A £4-99 £3-50
1800hm S0/662 £4-99 £3-50
CONTROLLED BRIDGE RECTIFIER 'SPECIAL'

PACE-~Pak (Brand New)International Rectifier
Pace-~-pak modules give single phase bridge
configurations of thyristors & diodes, mounted

on an aluminium substrate to

completely isolated assembly.

Farnell current price £23-30 each plus VAT!
Bl : |

71171

[— el

25A- 1200V (Type P135)
ORDER  CODE: S0/663

—

provide a

Body. H= 14 (excl terminals), W = 48,0 = 32
Base plate: W=64,D= 32, Fixing Centres =495

pb

PRICE: £9-99

TRANSFORMER (Brand New)
Super quality transformer. Limited quantity.
Primary: 0-10-220-240-380-415V
Secoqdary: 0-17V 250mA

0-17V .250mA
Fixing Centres 75mm. Height:
Top dims: 60 X 70mm.

50mm

ORDER CODE: S0O/664 PRICE: £3-50

CAPACITOR ARCOTRONICS

No info, only whats on the capacitor:

VISCONOL BuF +20% 1000VDC WKG at 70°C
650VDC WKG at. 100°C

PIMS: H 120mm W 85mm D 65mm

2 contacts on top of capacitor.

ORDER CODE: S0/665 PRICE: £2-50

‘HEATSINK (USED)

Still has a couple of SEMIKRON SKT 24/12C

fitted. (Bolted On). Maybe "SCR's. Not all

checked so if you get one with a different

component fitted DON'T ask to send it back!!
QRDER CODE: S0/666 PRICE: £1-50

WE BUY SURPLUS STOCK

ALL PRICES INCLUDE V.A.T.
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The
Britain)
This publication is a must for anyone
interest in Amateur Radio.
UK & EIRE Call signs with names & addresses and
is packed with

NORMAL PRICE IS OVER £7-00

RSGB CALL BOOK
1991-1992

HALF
PRICE!!
£2-29

g

LEH
TN

Official
Call

N

RSGB (Radio
Book &

Great
directory.

with an
Lists all

Society of
Information

430 pages!

information including:

Abbreviations, Awards, Band Plans, Beacons,
Clubs, Contests, EMC, Licensing Info.,
Locators, Morse Info, News , Packet nodes,
Propagation, QSL, Planning Permission, RAE,
Raynet, Repeaters, RSGB Info., Safety,
Satellites, Special Event Stations ETC ETC.
DIMS: 200 X 270mm.

IBRRR

SALE PRICE £2-99

BROADBAND RADIO
RECEIVER

A  handheld
with a
covering: CB,
FM, TV, AIR Band &
PB Band. Built in
telescopic aerijal
Squelch, volume &
tuning controls &
Band selector
switch.

FREQUENCY RANGE:

AIR 108-145MHz
PB 145-176MHz
WB 162.5Mliz
TV Sh-87MHz
FM 88-108MHiz
cB 1-80 Channels

Power: 4 X AA
(Batts Not Inecl)
DIMS: 93X198X50

£17-50

radio
range

»
K-
L
5.
u
55
.
"
.

WIREWOUND .POTENTIOMETERS 10K Tol +20%
AB

Very high quality,
Current Trade price: £4-76-each plus VAT!!!!
Dia: 45mm Shaft Length: 40mm
LIMITED QUANTITY...Hurry Hurry.
ORDER CODE: S0/667 PRICE:

3 WATTS.

Made in UK.

£2-50 each!

ADD £3.00 P & P PER ORDER



SINCLAIR KEYBOARD OFFER
ZX SPECTRUM +2A/+3/+3A

Those of you who service/repair Sinclair computers will know what a real
bargain these are. However, only limited stocks so hurry, hurry! These

keyboards are made by Amstrad! ALL BRAND NEW!!

Marked as follows: 40060/B ESU2456A
At time of printing, the Trade price for this keyboard is £26-06 + VAT!!
ORDER CODE: S0/668

SALE PRICE: £€6-50 2 FOR £11-50

PACKING TAPE CLEARANCE!

Such a success was our Summer Sale of Parcel tape that we sold out!!
However, we have just taken delivery of 6,000 reels of packing tape but
not brown in colour but clear. Very high quality and a tremendous saving
on the normal price. Hurry, hurry, this well sell out quickly!

REMEMBER. .. .. ALL OUR PRICES INCLUDE V.A.T.!1!

Length: 66 Metres NORMAL PRICE IS £1-15 per REEL!!

WIDTH: 50mm
Colour: Clear

1+ 10+ 100+

SUPER SALE PRICE: 65P 55P 48P

RECHARGEABLE BATTERIES - NI-CADS NI-CAD BATTERY CHARGER
At time of printing our Ni-Cads are .
Hitachi with the exception of the PP3. Capable of charging all the above
Should the Hitachi be unavailable we will sizes i.e.
supply a suitable alternative brand. 4 X AAA, BAA, C or D sizes
We guarantee our batteries may be charges 2 X PP3
1000 times!

{ White in colour, free-standing
Type Volt Ah Order Code 1+ 10+ unit with LED ‘charging'

indicators. A built in tester 1is

ARA 1.2V 180mAh BAT/AAA £1-50 £1-30 provided for 1.5V batteries.
AA 1.2V 500mAh BAT/AA 95p 85p Power: 240Vac
C  l.2v 1.2ah BAT/C £1-95 £1-80 Dims: 180 X 85 X 50mm 1+ 10+
€ 1.2v 2.0Ah BAT/CI £3-40 £3-20 '
D 1.2V 1.2ah BAT/D £2-00 £1-85 BAT/CHARGE/UNIB £4-99 £4-75
D 1.2V 4.0Ah BAT/DI £4-75 £4-50
PP3 9V 110mAh BAT/PP3 £3-90 £3-75

ALL PRICES INCLUDE V.A.T. 1% ADD £3.00 P & P PER ORDER



SUPER PACK SALE

Our Component Packs were such a success when introduced 1in our Summer Supplement that we have
increased the range. We have added approx. 17 more packs to our range and we will be adding even more
over the next few months. For those of you who have already purchased some of our packs 'Thank You'
for making them a success and for those who have not yet purchased any do so now and save money!

KNOB PACK ELECTROLYTIC PACK

A pack containing an assortment of knobs, both A good assortment of both axial & radial
rotary .and slider. Some push On and some are capacitors. Some radial's are already pre-cropped
screw fixing. for PCB mounting. These packs contain a good
Total Pack Qty: 50 Assorted selection of voltages from 10V to 1000V and

values anything from 1.0uF to 1000uF.

ORDER CODE: PACK/018 SALE PRICE: £4-50 This pack is excellent value for money:

1 ; Total Pack Qty: 100 Assorted

SEVEN SEGMENT DISPLAY PACK ORDER CODE: PACK/021 5ALE PRICE: £2-50

A most useful pack of assorted displays, may

contain Red, ‘Green, Single digit, double digit

ldrge & small. A very mixed pack. S = RS | R

. A super selection of assorted values and
§OaFy Tich APy B0 Aseorted voltages. Many popular values are included.
ORDER CODE: PACK/019 SALE PRICE: £3-00 Voltages, anything from 5 to 1KV, Values,

anything from 1.0pF to O0.1luF.

Creat value for money.

.O.SH Resistor.Pack Total Pack Qty: 100 assorted

A good assortment of good quality 0.5W Carbon ORDER CODE: PACK/022 SALE PRICE: £1-50

Film resistors mainly 5% tolerance. Many

preferred values included. A super buy.

Total Pack Qty: 1000 assorted POLYSTYRENE PACK

ORDER CODE: PACK/020 SALE PRICE: £2-00 A very wuseful range of assorted values and
voltages of polystyrene capacitors. Many
preferred values included.

ZENER DIODE PACK le:ggvrange-from 10pF to 0.0l1uF, and voltages up

A good selection of assorted voltages, from ) A

3.0v to 180v and wattages 250mW to S5Watt. N R Qv e Enthad

Total Pack Qty: 100 Assorted ORDER CODE: PACK/023 SALE PRICE: £1-50

ORDER CODE: PACK/024 SALE PRICE: £2-75

BRIDGE RECTIFIER PACK

A very mixed pack, excellent value for money. May
VOLTAQE RS 7 contain voltages from 50 to 1000v and up to
A most useful pack containing a good selection 10 Amps.

of assorted fixed.and maybe variable regulators.

Both +ve and -ve, from 100mA to 5A. Plastic and Total Pack Qty: 25pcs

metal. Excellent value foe money. ORDER CODE: PACK/026 SALE PRICE: £5-50
Total Pack Qty: 25 Assorted.
ORDER CODE: PACK/02% "SALE PRICE: £5-00

CABLE TIE PACK

A mixed pack of assorted length cable ties and

maybe black ones.
Total Pack Qty: 100pcs

PLUG TOP MAINS FUSE PACK
A pack of assorted 1" mains fuses. Anything from

3A to 13A. Super value for money. ] ORDER CODE: PACK/027 SALE PRICE: £2-00
Total Pack Qty: 40 assorted
ORDER CODE: PACK/029 SALE PRICE: f£4-25 HEATSHRINK bACK

— - - A super pack, very high quality heatshrink

- sleeving. Much of it is British made.
SLIDER POT PACK A very good assortment of both colours and sizes.

Al.%ﬂCk ﬁf met:lL.and plastic mono and stereo Total Pack Qty: 10 Lengths approx 12" in length.
sliders, Log and Lin. | : +
e e B, S50 onTls to el ORDER CODE: PACK/028 SALE PRICE: £1-25
Total Pack Qty: 25pcs
ORDER CODE: PACK/030 SALE PRICE: £2-50

TUBULAR CERAMIC PACK: 500V SINGLE LAYER-CERAMIC PACK

A good mixture of capacitors, anything from 1pF A useful assorted pack of these very high
up: to 10,000 pf. Radial 1leads 1ideal for PCB quality capacitors. Very small, 8-16mm dia.
mounting. Normal price over 50p each! Super value.

Total Pack Qty: 100pcs Total Pack Qty: 50pcs

ORDER CODE: PACK/031 SALE PRICE: £1-50 ORDER CODE: PACK/032 SALE PRICE: £2-00
TUNGS?EN DRILL BIT PACK 7 CALCULATOR PACK
A mixed pack of metric solid tungsten carbide A mixed i

i _ & , - pack of calculators! Hand held, mains

gril; btﬁs su:table for drilling glass fibre desk type, printers, non-printers, cased,

gdc DCD s an general hobby Pkig uncased, damaged cases, bits missing! You name
Original price was £4-20 each bit!! it - this pack has it! Lots of useful bits. Sold

MiXed "'sizes, anything from O.4mm up to 3.0mm.
Total Pack Qty: 10 pcs.
ORDER CODE: PACK/033 SALE PRICE: £3-50 ORDER CODE: PACK/034 SALE PHICE: £5-00

by weight. Total Pack Weight: 10Kg

= g 8 ’ ;

. T

ALL PRICES INCLUDE V.A.T. 18 ADD £3.00 P & P PER ORDER
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SUPER PACK SALE

PRE-SET PACK
A mixed pack of various pre-sets. Miniature,
standard, 0.1W, 0.25W, vertical, horizontal.
Assorted values from 100R to 1Meg.
Total Pack Qty: 100 pcs
ORDER CODE: PACK/001 SALE PRICE: £3-00

POTENTIOMETER PACK

A mixed pack of pots single, dual, slider,
convergance - in fact almost every kind of pot.
Asported values ranging from 10R to 1Meg.

These really are super value.

Total Pack Qty: 100 Assorted
ORDER CODE: PACK/002 SALE PRICE: f£4-50

VOLTAGE DEPENDANT RESISTOR PACK
A good mix of different types of V.D.R's

50-500V Super Value
Total Pack Qty: 50 Assorted
ORDER CODE: PACK/003 SALE PRICE: £3-00

WIREWOUND RESISTOR KIT

A very mixed pack of assorted wirewound
resistors. Mixed wattages and values, many
popular values. A really good value pack.

Total Pack Qty: 100 assorted
ORDER CODE: PACK/004 SALE PRICE: £2-50

DIL SOCKET PACK

A good assortment of various IC sockets which
may range from 8 pin to 64 pin!

Cenerally low profile. May also include gold
plated, turned pin, wirewrap etc.

Total Pack Qty: 100 pcs

ORDER CODE: PACK/009 SALE PRICE: £8-00

SUPADRIV. Self Tapping Pack HARDWARE

A super pack of a mixture of Nod4 X 4 and Nob X
}. All Pan head hardened steel type AB Dbright
zinc.

Total Pack Qty: 100 assorted

ORDER CODE: PACK/010 SALE PRICE: £1-00

MIXED SELF-TAPPING SCREW PACK HARDWARE

A good mixture of various self-tapping screws
of assorted types, lengths etc. All top
quality. Length's 5-10mm

Total Pack Qty: 200 assorted

ORDER CODE: PACK/011 SALE PRICE: £1-50

PRE-SET PACK 0.25W

A super selection of 0.25W Pre-sets mainly
Piher enclosed, AB etc.

Both vertical & horizontal and many popular
values. Values may range from 100R to 10Meg!
Total Pack Qty: 100 pcs Assorted

ORDER CODE: PACK/016 SALE PRICE: £2-50

POLYESTER PACK

A good assortment of various polyester
capacitors. Both Radial and Axial styles,
values ranging from O0.01uF up to 2.2uF and
voltages from 63V to anything up to 1000V!

This pack is very good value for money.

Total Pack Qty: 100 Assorted

ORDER CODE: PACK/017 SALE PRICE: £2-50

ALL PRICES INCLUDE V.A.T.

TANTALUM BEAD CAPACITOR PACK

A random seclection of tantalum bead capacitors
of assorted voltages and values. Many popular
values.

Total Pack Qty: 50 pcs

ORDER CODE: PACK/005 SALE PRICE: tgiso

TRANSISTOR PACK

A mixed pack of various transistors, many popular
types including:

AC169, BC107, BC125, BC147, BC148, BC158, BC182A,
BC237, BC328, BC558; BCY72, 2N2907A, TIP126,
TIP141, TIS90, 2N2222A, etc etc.

Over £17-00 value at current catalogue prices!!
Total Pack Qty: 100 pcs

ORDER CODE: PACK/006 SALE PRICE: £4-99 .

INTEGRATED CIRCUIT PACK

A super value pack containing all types of'i.C's
many popular types included. .
All are new and full spec.

Total Pack Qty: 100 pcs
ORDER CODE: PACK/007 SALE PRICE: £5-00

.TRIMMER KIT

A useful kit containing a selection of 'ceramic’
trimmers.

Values include: 2-7pF, 4-15pF, 6-25pF, 8-30pF.
-Working voltage: 250Vac

Total Pack Qty: 50 Assorted

ORDER CODE: PACK/008 SALE PRICE: £2-99

M5 & M6 Pack

A mixed pack of steel screws, a mixture of Pan
Head Supadriv and Allen type. Length's 20-3Qmm
All super quality and a real bargain!

Total Pack Qty: 50 Assorted

ORDER CODE: PACK/012 SALE PRICE: £1-00

M4 Mixed Pack

A mixed pack of small M4 bolts - various lengths
.and types, pan, cross etc.

All the highest quality. Length's 5-20mm

Total Pack Qty: 100 Assorted

ORDER CODE: PACK/013 SALE PRICE: £1-50

MIXED HARDWARE JUMBO PACK

A super Jumbo pack containing all types of bolts,
screws, washers. All mainly small types and high
quality. Also nuts etc. Length's 10-45mm

This pack 1is really super value for money.

We are selling this pack by weight: 1Kg.

This is up to 1000 pcs depending on sizes.

Pack Size: 1Kg
ORDER CODE: PACK/O014 SALE PRICE:

FUSE PACK

A super pack containing an assortment of fuses
which could include 20mm 32mm 1", fast blow, slow
blow, in fact any type of fuse. Man popular sizes
and values.

Total Pack Qty: 100 pcs

ORDER CODE: PACK/015 SALE PRICE: £2-50

———SURPLUS STOCK WANTED —
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SUPER PACK SALE

TRANSFORMER PACK

A super pack containing various small
transformers, all being 220/2i0V primary. The

lsecondary outputs will vary anything from 4.5V

JAnother very mixed pack which may

up to 12V.

Mainly chassis type but maybe some PCB types

included. Current ratings anything from 200mA

to lAmp.

Total Pack Qty: 20pcs

ORDER CODE: PACK/035 PRICE: £15-00

WALKMAN PACK

Yes, you read it right! A very mixed pack of

walkmans which may be complete, bits nissing,

working, non-working, cased or uncased. A very

mixed pack at a very cheap price.

IFeeling lucky? NO GUARANTEES!

Makes may include: AIWA, SANYO, SONY, JVC,
MURPHY, etc.

Total Pack Qty: 4 pcs approx.

ORDER CODE: PACK/036 PRICE: £10-00

WATCH PACK

include LCD,

LED, gents, boys, ladies, girls watches.
Watches may or maynot have straps, bracelets
fitted. Having Just seen a bracelet for sale
for over £7-00 this pack is a winner!

Sold by weight, but you should get 6-10
watches.

Total Pack Weight: 3Kg

ORDER CODE: PACK/037 PRICE: £5-00
MOTOR PACK

A good mixture of mainly 3-12Vde motors but
maybe a couple of 110V or 220v/240v included
for good measure.

Total Pack Qty: 1O0pcs

ORDER CODE: PACK/038 PRICE: £5-00
SWITCH PACK

An assortment of switches which may include:
rocker, illuminated, rotary, toggle, micro,
push, slide, etc.

Total Pack Qty: 20 pcs

ORDER CODE: PACK/039 PRICE: £2-25
POWER SUPPLY PACK

An assortment of mainly 220/240V 2 pin low
voltage power supplies useful for running
calculators, radio's, walkman’s etc. Most fit
the standard UK shaver socket.

Total Pack Qty: 10pcs

ORDER CODE: PACK/040 PRICE: £5-99
BATTERY HOLDER PACK

A useful pack of assorted battery holders,
.ranging from maybe AAA up to D size. Some
solder, some PP3/PP9 and some wire ended!

Total Pack Qty: 20 pcs

ORDER CODE: PACK/041

PRICE: £3-50

fmultimeters,

RUSSIAN TEST/CHART RECORDER PART PACK

We have just found in one of our warehouses a
very large qty. of complete, part complete and
spares for, chart recorders and some
from a large parcel that we
purchased several years ago. Some of you may
remember Z & I Aero Services Ltd 77?7

The chart recorders were mainly the H3020
series and the multimeters were the U4324 type.
No promises but ALL IS MADE IN THE USSR!!!!

(As it was called)

Although sold by weight, if you fTind an {item
enclosed of partic. interest we may be able to

gquote you for it but only for quantity please.
Total Pack Weight: 10Kg
LORPER CODE: PACK/042

PRICE: £10-00

SOLDER PACK
A mixed pack of both 18swg & 22swg solder. 'Fach

pack contains 10 assorted 12" length ol solder.
ORDER CODE: PACK/043 PRICE: £1-50
CONNECTOR PACK

A useful pack containg a wide & varied
selection of assorted connectors. Typical types
may include: D type, IDC, Edge, Audio, Chassis,
Line etc. 1n fact almost any type 1including
popular ones.

Total Pack Qty: 25pcs

ORDER CODE: PACK/O44 PRICE: £5-99

DIN CONNECTOR PACK

An assorted pack of DIN plugs, sockets chassis

& line.
Total Pack Qty: 25pcs
ORDER CODE: PACK/045 PRICE: £4-50

PVC SLEEVING PACK

Assorted diameters & colours of PVC sleeving.
Diameters may range from 2mm up to 19mm.
These packs are super value.

Total Pack Qty: 10 lengths each approx 12"
ORDER CODE: PACK/046 PRICE:

long
£1-25

TV DROPPER PACK

This pack contains a random selection of very
assorted values of TV Replacement Droppers.
Packs may include droppers for Philips, Thorn,
Pye, Decca etc etc.

Total Pack Qty: 15pcs

ORDER CODE: PACK/047 PRICE: £6-50

MULTI-SECTION ELECTROLYTIC PACK

A super mixed pack of multisection
electrolytics. Widely used in TV sets etc.

The original prices of some of these capacitors
was over £5-00 each!!

These really are good value.

Total Pack Qty: 10pcs

ORDER CODE: PACK/048 PRICE: £5-50
0.25W RESISTOR PACK

Assorted values, some popular because we are
overstocked, others simply values we don't
stock. Either way, these really are a bargain.

A minimum of 10 different values.
All 0.25W carbon film, 5% tolerance.

Total Pack Qty: 1000pcs

ORDER CODE: PACK/049 PRICE: £1-99
GOODY PACK

This pack contains a random selection of very

assorted components including:

Resistors, Capacitors, Connectors, IC's,
Diodes, Potentiometers and much much more.

Many of the fitems are to a much higher spec.
than those usually available to the hobby
market. These packs really are a bargain.

These packs are sold by weight.

Total Pack Weight: 1Kg

ORDER CODE: PACK/050 PRICE:

£2-50

MAGAZINE PACK

A random selection of Electronic Magazines!
Some maybe old, some maybe new but whatever you

get it will be interesting reading. Ideal for
those winter nights!

Total Pack Qty: 10 Magazines

ORDER CODE: PACK/051 PRICE: £4-50

REMEMBER: UNLESS STATED OTHERWISE, ALL OF OUR
PACKS CONTAIN NEW & UNUSED COMPONENTS!! ]
DON'T DELAY..... ORDER YOUR MONEY SAVING PACK
TODAY!!

ALL PRICES INCLUDE V.A.T.
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12VOLT FLUORESCENT LIGHTS

A very attractive twin tube fluorescent light complete with two 12Volt 8wWatt fluorescent
standard type & size tubes. :
White plastic case with clear plastic ribbed diffuser and ON/OFF switch.

The light is fitted with approx. 90cms. of twin flex for connection to 12V battery or
other 12V power supply. Cable is colour coded for polarity identification.

These lights are ideal for Caravans, Boats, Vans, Camping etc etc.

Overall dimensions: 370 X 65 X 4lmm 1+ 10+ 50+ 100+
ORDER CODE: OPTO/TFL12 £6-50 £86-75 £5-25 £4-95

SINGLE 12Volt Flucrescent Light

Identical to the above unit but SINGLE tube fitting.
ORDER CODE: OPTO/SFL12 £6-00 <£5-25 £4-75 £4-50

seree s q | i =

Standard 12V fluorescent tube suitable not only for our lights above but for most other
makes. Tube length is approx: 300mm incl. pins.
Colour: White. 10+ 50+ 100+

1+
ORDER CODE: OPTO/TUBE £ 1 = 5 O £1-25 £1-00 859

SPARE TUBE - 'WARM' WHITE
Identical to the above tube but more suited for the caravan/camping
application. This tube gives a 'warmer' light.

1+ 10+ 50+ 100+
ORDER CODE: TUBE/WW £1-95 £1-75 £1-50 £1-25

PORTABLE 12V FLUORESCENT LIGHT - 12vVolt —

Free-standind or hanging (Hanging hook supplied), with approx. 5 Metres lead terminating
in standard car type cigar plug. Ideal for use in Car, Boat, Caravan, Van, Camping etc.
Sealed unit therefor completely weatherproof, they even float on water!!

The fluorescent light is 12Volt & lOWatts.

Overall dimensions: 430 X 30MM dia. 1+ 10+ S0+ 100+

ORDER CODE: OPTO/PEL12 £5- g 9 £5-50 £5~00 ‘£4~75

WE ARE THE IMPORTERS OF THESE ITEMS. LARGER QTY. PRICES AVAIL.

ALL PRICES INCLUDE V.A.T. 21 ADD £3.00 P & P PER ORDER



ELECTRIFYING APPARATUS

...generates a weak adjustable high tension of approx.
80-300V out of 3-6V(Max 9V). May be used by anglers to
catch worms etc.

Max. current 50-250mA

KIT/BOO7 PRICE: £8-35

FOG HORN SWatts

.. .generates a deep, noisy sound similar to the fog
horns of..ships! Operating voltage 4.5-12V, Max SWatts
depending on the voltage. Suitable for 8ohm speakers.

KIT/BO1S PRICE: £5-99

TEST OSCILLATOR

This is a close range test only transmitter, which can be
tuned between 88-108MHz and wused to service radio
yeceivérs by using the unmodulated carrier. This kit must
not be used to transmit over any distance! '

KIT/BO18 PRICE: £6-85

12V to 240VAC INVERTER

Transforms voltage from 12V car battery to 240VAC voltage
approx. (adjustable) 50Hz. The required transformer &
cooling unit are NOT included in this Kit. Precise
information on standard transformers are given in the Kit
agéembly instructions. Max.  -120Watts.

KIT/BO38 PRICE: £9-25

LIGHT BARRIER 12V

A light barrier kit which uses an LDR (Light Dependant
Resistor) to trigger the relay on. Can be used to switch
on an alarm, open a door, or simply used as a security
twilight switch. A light source is required which shines
onto the LDR of the kit, if this 1light source/beam is
broken the relay will pull on.

Max relay current is 5A. Requires 12V supply.

KIT/BO4S PRICE: £9-75

THERMO SWITCH

Turns the relay on or off at a pre-fixed temperature.
This instrument may be used as a thermostat, ice warning
system, frost detector etc etc. Temperature range is
approx: -30.to +150°C. Operating Voltage: 12V

Relay 'switching capdcity: SA.
KIT/BOUS

PRICE: £9-85

ULTRASONIC DOG WHISTLE

The wultrasonic dog whistle emits high powered sounds
which although audible to dogs mostly undetectable to the
human ear. The output frequency is through a special
piezo loudspeaker and 1is adjustable between 8000 &
25,000Hz. Requires a PP3 9V battery.

KIT/B179

~-HOBBY KITS

MW & SW DIODE RECEIVER
'Detector-receiver’ for approx. 2-9Miz. This rvadio works;
on the same principle as the very first radio receivers!

It does NOT require an operating voltage. Super
educational kit for beginners.

KIT/BO76 PRICE: £10-75
PARABOLIC MICROPHONE

Highly sensitive microphone. If mounted into a semi-

circular reflector (half a plastic ball) noise & voices
several hundred metres away may be heard & recorded! Ideal
for animal observance, detectives etc.

Headphone connection: 8ohm. Requires 9V supply/battery.

KIT/B0O85 PRICE: £10-35

ROBOT VOICE

This kit modulates the human voice
frequency to produce robot like sounds.

with an adjustable
This sound then

requires amplification 1i.e. by an amplifier or tape
recorder.

Requires 9-12V supply.

KIT/B107 PRICE: £9-60

DOG BARKING - ELECTRONIC

Generates a dog barking sound. Suitable for use with an
8ohm speaker. Operating voltage: 9:12V. The barking is
stored on a special speech-synthesizer IC.

KIT/B155 PRICE: £19-50

MW TESTING TRANSMITTER
A close range test only oscillator which can be used as an

unmodulated carrier to test radio receivers in the MW
band. This kit must NOT be used to transmit over any
distance!

KIT/B144 PRICE: £4-99
HI-FI AMPLIFIER 200W

KIT/B12S PRICE: £26-99
METRONOME

Anelectronic metronome which has an adjustable time
signature between 30-300 beats per minute. The sound of
each beat Iis clgarly indicated by the .loudspeaker.
Requires 4.5-6V _supply-:

KIT/B082 PRICE: £8-5%0

VHF RECEIVER

Frequency approx. 79-110MHz. Sensitive FET input circuit
based on the shuttle principle. Operating voltage: 9V. At
the output use either a high impedance ear-piece or an
amplifier. Output approx. 10mV, 50K.

KIT/B100O PRICE: £10-95

PRICE: £7-50

12v-24V SPEED CONTROL
Suitable for the operation of miniature DC drills. &
rectifier is fitted in the circuit and only requires a
transformer of 12-24V secondary depending on the required
voltage. Suitable for use up to 3A current input.

KIT/B180 PRICE: £6-U45

ION GENERATOR

Regenerates negatively loaded air particles (air-ions) &
helps to produce a healthy climate which can reduce
troubled sleep, aggressiveness, headache's etc.

Input: 6-18vdc. Output 2-7Kv Current limit protection
200uA.
KIT/B137 PRICE: £9-95

CAR ANTENNA AMPLIFIER
)
This amplifier is connected between the antenna and the

radio wusing co-ax cable, 60-750ohm. Gain Max. 22dB.
Frequen;y range: 0.5-150MHz (Approx)

KIT/B068 PRICE: £5-99
SPY STETHOSCOPE

Using an earpiece the spy stethoscope allows you to
listen through thin walls, doors, windows etc, due to a

highly sensitive pre-amplifier & microphone. Suitable for
monitoring animals etc!

KIT/B069 PRICE:

ALL PRICES INCLUDE V.A.T.

£20-50
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MODULES

MOTORBIKE ALARM

This waterproof & shakeproof module will automatically
switch on a horn or siren if the motorbike is moved. Can
also be used to protect other items. Additional items
required: power supply (Bikes battery), SPST switch, horn
or siren. Max current: 1Amp.

KIT/MO73 PRICE: £4-%0
MICROWAVE LEAKAGE INDICATOR

This module 1is wused as an microwave oven

leakage tester, and will light up the LED if
any radiation escapes through defective door

hinges, rubber seals or shieldings.

Requires a 9V battery.

KIT/M0O58 PRICE: £6-00
VOLTAGE TRANSFORMER

Suitable for driving cassette decks, portable

radio’s etc. requiring 6V, 7.5V, or 9VDC from
a 12V car battery or other 12V supply. Max load
800mA .

KIT/MO15 PRICE: £5-65

INTERFERENCE FILTER-MAX 20Amp

High capacity mains filter has a ring core
choke & must be connected within the mains
supply that requires filtering.

KIT/MO41 PRICE: £8-00

ADD £3.00 P & P PER ORDER




—SPECIAL OFFERS

SELLOTAPE SALE

Standard Reels of Sellotape,
WIDTH: 3/4" Length:
Normal Price: 60p per reell!!
ORDER CODE: SO/SELL
SALE PRICE: 50pP

madé by 3M.
66 Metres

10 FOR £4-00

BT 4 Way plug to 25 way 'D' Socket Lead

A short lead, BT 4 way plug to 25 way 'D' socket
using BT flat style cable. 4 core, pins 2,3,5 &
.7 connected on the 25 way 'D'.

Lead Length: Approx 175mm

ORDER CODE: S0/625%

PRICE: 50p

MOULDEO 13A PLUG & LEAD

A non-rewireable standard VOLEX 13A plug fused with 3A
fuse, moulded to a 2 Metre length of 3 core 0.5mm cable.
The free cable end has stripped conductors ready for
fiting to your equipment.
COLOUR: BLACK

1+
£2-00

10+

ORDER CODE: S0/612 PRICE: £1-75

S0P
ANY

QTyY

.Line Cord, Plug to Plug. BT standard cord set used when
modifying existing equipment. Plugs each end are 4 way.
LENGTH: 3 Metres 1+ 10+ 100+

S0/613 PRICE: SR o —£1-60" 88

BT Type Line Cord - BT Approved

IEC MAINS LEAD Belling Lee UK 6A 250V

A non-rewireable IEC socket moulded to a .2M length of 3
core 0.79mm cable terminating with a USA plug. For UK use
simply cut off USA plug and fit UK 13A plug.

Rating: 10A @ 115V. 6A @ 250V. Colour: GREY
ORDER CODE: SO/614 1+ 10+ 25+
PRICE: £1-50 £1-25 £1-10

COMPUTER MODEM LEAD

RS232 - RS232 25 way 'D' plug to 25 way 'D' plug.

9 pins connected.

Snap-fit covers allowing you to open and re-wire the pin
configuration if required.

Length: 1.5 Metres (Approx)

- MOTOR RUN CAPACITORS

44ov

Stud mounting capacitors suitable
start/run and other similar
Connections via double 6.35mm tabs.
to BS5267.

Curent list price is over £6 each plus VAT!

5% TOL.

for ‘motor
applications.
Manufactured

15uF 440V DIMS: 115mm X 45mm Dia.
20uF 440V DIMS: 135mm X 45mm Dia.
15uF 440V ORDER CODE: S0/631 PRICE: £3-50 each
20uF 440V ORDER CODE: S0/632 PRICE: £4-00 each

IEC MAINS LEAD - Right Angle - Belling Lee 6A 250V

V.

s0/618

A non-rewireable right anglée socket moulded to approx. 2
metres of 3 core 0.75mm cable terminating in prepared ends
ready for wiring to your equipment.

Length: 2 Metres PRICE: £1-00 each COLOUR: BLACK

AVO PANEL METERS Type T60/2481

Marked 50-0-50uA

Internal Resistance 400 ohm.

Dims: 70 X 60mm (Approx)

Zero adjustment on front of meter.

As you would expect from AVO, made
highest quality. Limited qty. available.

ORDER CODE: SO/628 £5_00 PRICE I T6-5Q

to’ 'the

COMPUTER CURLY LEAD

A 15 way 'D' plug fitted to approx. 1 metre of black 4 core
curly lead with prepared ends on the other end.
Lead stretches to approx. 3-4 metres.

ORPER CODE: S0/620 PRICE: £1-00 each

| CAPACITOR SALE

2200uF 35Volt Ideal for power supplies. Super quality, made
by Matsushita (Panasonic) in Japan. Only available while
stocks last. RADIAL LEAD

Dims: Length 30mm, Dia. 16mm. Lead length approx. 30mm.

1+ 10+ 100+
ORDER CODE: S0/621 PRICE: 50p 15p 35p
L2938 SGS Bridge Driver 16 pin DIL
Only a few hundred available at this once only
price. 25 pcs to a tube.
1+ 25+ 100+
ORDER CODE: S0/622 £1-50 £1-25 £1-00
MAINS SUPPRESSION CAPACITOR ﬁi
ISKRA O0.1uF 250Vac X2
A radial 1lead boxed metallised polypropylene
mains suppression capacitor. Approved to VDE-
0565 Class 2. Epoxy resin encapsulated in flam
retardent plastic case. Iskra Type: KNB1532
Dims: W 18mm. H 7mm. D 13mm Pitch: 15mm
Tolerance: +20%
ORDER CODE: S0/627 1+ 10+ 100+
PRICE: 20p 18p 15p

ORDER CODE: S0/615 PRICE: £2-75

ALL PRICES INCLUDE V.A.T.
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PHOTO-TRANSISTOR Siemens Type: SFH309-5
Case: T1 (3mm)

Sensitivity: 1.0-2.0 @ 0.5mW/cm?
Half Angle: 32°

Peak Response: 900nm

Response: 10 tr(us)

Short lead is connector.

Lead pitch: 2.54

We have large gty's in stock.

1+ 10+ 100+ 1000+
ORDER CODE: 38p 35p 25p 20p
50/601
SCHRACK RELAY TYPE: a2(1) 11(4)
P03 1012

ar(z2) &4 2
(5) (3

JInternationally approved heavy duty PCB
mounting relay in industry standard dimensions
with 1 form C contact rated at BAmps.

Mounted on 0.1" grid.

Switching voltage: 380Vac max.
8A 250Vac Dims: 28 X 25 X 1llmm

Nominal Vv DC: 12V 270 ohm

ORDER CODE: 1+ 10+ 100+ 1000+
50/602 £1-00 90p 65p 5Sp

(We still have approx 3,000 in stock!)

EPROM LABELS 16.5mm X 5.08mm | l
OK INDUSTRIES TYPE CODE: 1/100A/10

A dual purpose label designed for wuse on
Eproms or similar devices where the chip
requires protection from the effects of light.
These labels are also handy for markihg
devices or Jjunction identification. Supplied
on roll sheets which have pin-feed holes along
the edge thus allowing them to be printed on a
computer printer.

Total gty. per full rel: 3350 Labels (Approx)

QTY PRICE

ORDER CODE: S0/600 60 Labels 50p
180 Labels £1-40

(Full reel) 3350 Labels £22-50

IEC LEAD - CURLY

6A 240Vac Right Angle IEC plug fitted to 3core
0.75mm black curly cable. Stretches to approx:
2.5Metres. 1+ 10+
ORDER CODE: S0/604 £1-00 90p

TERMINAL BOX - 12vdc

Terminal junction ' box for
powering d.lel accessories.
Gives three pairs of pillar
screw terminals, colour coded
Red & Black. 90cm 1lead with
cigar plug fitted.

Current...... 3A max.

Dims: 84 x 55 x 32mm
ORDER CODE: SO/158 1+ 10+
PRICE £1-50 £1-25

TOROXIDAL TRANSFORMER Made in UK
Manufacturer: St Ives Windings.

PRIMARY: 0-120V
0-120V

SECONDARIES: 9V at 4Amps
15-0-15v at 500mA

Dims: 75mm Dia 38mm Thick

Original Price in tens £24 each
ORDER CODE: S5S0/268 PRICZ: £9-99

e
DIL SWITCH - 10 Way - Low Profile ﬁ\% WA
Alco Type: ADF10
Very high quality. 0.1" pitch. Black with white
switches. Length: 27mm. DIL package. 20 pin
At time of printing we have over 20,000 pcs in stock.
15pcs per tube.

1+ 15+ 90+ 900+
ORDER CODE: SO/608 50p 45p 39p 30p

' ALL PRICES INCLUDE V.A.T.

SPECIAL OFFERS

HI RES MONITOR Made in UK GREEN SCREEN
Very high quality monitor, complete apart
from the case.

Resolution at Centre is 900 lines therefore
ideal for computer applications.

Simply input 12V @ 1.2A.

COMPOSITE VIDEO!

Supplied complete with full handbook and
circuit diagram and full parts list.
(Manual available seperately £2-00 each)
SPEC:

FRT SOl PP k- - - - e e e b 7" (178mm)
PO QG EE R o o o B ST ONMERRRPREE 12v/1.2A
Line Frequency.......eoeeeeecnnn 15-19KHz
Vertical FrequenCy.............. 50-60Hz
Resolution at Centre............ 900 lines
Linearity......ociuiieimeennennnn <2%
BHTNY/PAC NN - - « - o &2 & or AR T2.0Kv
Line Blanking.........cceueeee... 12-7.5u8
Vertical Blanking............... 750us
Video Input unterminated........ 12K
terminated.......... 75R
Video Response.......c.coveernn.. 22MHz
Video Rise/Fall.........cccucu.. 17nS
Video in for 35V output......... 1vp-p
ORDER CODE: SO/MONITOR PRICE: £19-99

2 for £35-00

s ==

CNOIS-SECTION OF
CUT AND NENHO

CUT AND BEND

Cuts & bends component -‘leads in on€ action
(see drawing). A quick & easy method of
retaining mounted components. Ideal for
development work. Components can be removed &
reused after desoldering at a later time.
Cutting capacity lmm dia. copper wire. Special
cushion grip handles. Very high quality,
manufactured in Italy.

Length: 128mm Weight: 70gms

Normal Catalogue Price: £4-95

SALE PRICE: £2-99

ORDER CODE: TOOL/SC/TP30

CNOSS-5TCTCh OF
CLENCHED WINES

CUT and CLENCH

A stepped edge provides a cutting & clenching
action which will cut & splay copper leads out
to approx. twice the original diameter.(See
drawing). Provides a permanent & secure method
of retalning components, particularly useful
in production. Cutting capacity 1lmm dia.
copper wire.

Length: 128mm Weight: 70gms

Special cushion grip handles . Made in Italy.
Normal catalogue Price: £4-99

ORDER CODE: TOOL/SC/TS30 SALE PRICE: £7-99

SIMILAR TO ABOVE KEYBOARD

KEYBOARD - Clare BRAND NEW

Uncased Brand new keyboards manufactured by
Clare General Instrument Corp.

Alphanumeric - seperate numeric keypad.
Overall dims: 480 X 160mm.

ORDER CODE: S0/472 SALE PRICE: £4-50 each

ADD £3.00 P & P PER ORDER



SPECIAL OFFERS

MICROPROCESSOR BOARD TANT BEAD SUPER SALE

A very high quality PCB manufactured by Ferranti We have just purchased over 150,000 tantalum
bead capacitors and can offer very attractive

still in its original packaging.
prices while stocks last.

All Microprocessors are 'plug-in’.

B 605506p5C (4Bn1 . e, ey, VALUE/Voltage 1+ 10+ 100+ 1000+
3 S (40pin) 1 Z20801604PSC ( pin) 1.0uF/35V 10p 8p Sp 3p

1 X 28001B1 CPU (48pin) 4 X 27256-20 (28pin) 2.2uF/16V 11p 9p 6p hp
1 X AM8152ADC (48pin) 1 X AM27128A (28pin) 4.7uF/35V 16p 12p 9p 7p
1 X AM8052-5LC (68pin PLCC) Dated 1984 | louE/AEv 20p 15p M 8p
10uF/35v 24p 18p 13p 10p

o] L} Y
ver 0 assorted IC's soldered plus numerous Lead Spacing: 5nm Approx Lead length: Smm

resistors, caps., crystals etc etc.
BOARD DIMS: 220 X 225mm e ——
ORDER CODE: SO/648 PRICE: £15-00
TELEFUNKEN - Selection guide Transistors &
Diodes.

38 pages, packed with full specifications,

drawings, pin-outs and cross-references.
Contents: BA204-2N4036

A super booklet full of useful data.
Dims: 270mm X 210mm

SILVERED MICA 0.01uF 500V 1%
Type: RDM30FD103-F03 CDE
Super quality, good high voltage at a low price.

DIMS: Height 20mm Width 20mm Depth 7mm

: g i . e
Lead Pitch: 10mm (Lead length: 35mm) SNSRI - S0 /654 RRAICE:
The current distributor price for a 350V version
is over £1-85 each plus VAT!!1
SR GOSN iy BULGIN Panel Mounting AA Battery Holder
ORDER CODE: S0/649 1+ 10+ 100+ Takes 3 AA Batteries (Bulgin Type: B13/1)

PRICE: 50p 45p 35p

ANGLE SCREWDRIVER

USAG 340 Each end has flat blade 13mm tip. Panel mounting battery holder. Flush fitting

Very high quality, marked Vanadium USAG Extra bayonet cap with coin slot for tightening.

2 X 13. Mounting is from rear of panel, fixing by screws
through front flange.

ORDER CODE: 80/650 PRICE: £1-00 each ORDER CODE: 80/635 PRICE: £1-00 each

POLYESTER 0.22uF 400V
ITT Made It

Radial Lead. Lead Length: 15mm. Pitch: 22.5mm
Dims: H 19mm W25mm D 10mm

ORDER CODE: S0/651 1+ 10+ 100+
PRICE: 20p 18p 14p
) ) A PAPST FAN — TYPE 6124 (172 X 55mm) 206CfM
COMMUNICATIONS INTERFACE PCB - Processor Boar Aluminium fan, impeller of fibreglass reinforced
Sorry, no further info. but board populated with plastic. Electronically e el de o ot
several 6800, 6116, 2764, series chips (All Counterclockwise rotation viewed from rotor, air output
plug-in}. over struts!l OK? (Supplied with FREE guard)
Phono sockets, resistors, caps., etc etc. All brand new, still boxed, very high quality.
Board Size: 465mm X 195mm List price is over £85-00 each!l!!
[RPERNepRRL. (gyes2 PR 8500 ORDER CODE: SO/256A  SALE PRICE: £10-00 each any qty.
EBM FAN — Type W2GO75-AE21
80mm X 80mm (Depth 38mm) .
T i Super guality, latest model. Run at 12vdc. (Will run -on
MULLARD TRIMMER CAPACITOR % voltage between Bv and lévdc.)
2.6Watts, 3450u/min. Made in Germany.

Mullard type: BOB series 2-40pF 250V All aluminium construction. Trade price over £30 eachl!
ulla 3 . -

Super quality at a very special price while . ORDER CODE: S0/257 SALE PRICE: £7-50 ea

stocks last! AUDIO CASSE'I:I:ES e — AUDIO CASSETTES
Mullard Code: 808-11409. Value: 2-40pF 250Vac

i + Vv 00's!! Used once and bulk erased. ALL FULLY GUARANTEED
g;;‘églgg;gr 28;23618 b ii P (1)3.1 100+ Over the last 12 months we have sold over
PRICE: 25p 23p 20p 55,000 of these tapes and demand is still
= — growing.
At time of printing we have two makes
available.
MAXELL UDI-90 & SKC GX90 Ferro Position
o 3 'y Ly M Both tapes are supplied complete with inlay
SO/MAX 85p 75p 60p Facds
SO/SKC 65p 55p 40p Both tapes are 90 Minutes.

" ALL PRICES INCLUDE V.A.T. 25 ADD £3.00 P & P PER ORDER



y SPECIAL

OFFERS ‘ - >

5" Computer Disks - 3M

Type: 744 D-O SS DD

Single sided double density soft sector.

Limited qty, only a few hundred boxes. First come
first served!

ORDER CODE: S0/636 PRICE: £2-00 per box of 10

MODEM LEAD

25 .Way 'D' Plug connected to a BT 4 way plug.
Length: Approx. 3 Metres.

ORDER CODE: S0/637 PRICE: £3-50

Adjustable Fect for Tube Fitting

High quality feet for fitting to most makes of
25mm square tube. Each pack contains:

4 X Threaded Feet. 4 X Metal Cap. 4 X Tightening
Nut.Current Trade price is £4-70 plus VAT per
pack! Remember, all our prices include VAT.

ORDER'CODE: S0/638 PRICE: £3-00 per pack

CENTRONICS PLUG - MALE - S50 Way
Amphenol Type: 226 B-50-U

50 Way plug (Without strain relief) Very high
quality. Only a couple of hundred available.

y 1+ 10+
ORDER CODE: S0/639 £1-10 £1-00

0.1uF 63V 5% Metallised Polyester Capacitor
Very small capacitors, ideal where
restricted. Overall width is only 7.5mm.
Lead pitch is 5mm.

We have a substanial quantity of these capacitors
so if you use large qQquantities contact us now.
ORDER CODE: SO/640 1+ 10+ 100+ 1000+

PRICE: S5p 4p 3.5p 2.5p

space is

FARNELL SWITCH MODE PSU - 240Watts G Series

Model: Gl2 20A

They seem unused but no promises. Copy of
manual available with orders upon request.
These . units are in the curent Farnell
catalogue at over £395 each!

INPUT: 115-120/240Vac
OUTPUT: 8 to 12.6V (Adjustable) 20 Amps

Dims: 88 X 160 X 194
SALE PRICE: £150-00 each

Multi-channel Photodarlington Optocoupler
Siemens Type: ILD32 8 pin DIL

2 input opto-coupler with darlington output
This device can be used to replace #4N32's or

4N33's in applications calling for several single-
channel couplers on a board.

Continuous Forward Current.................. 80mA
Peak Reverse Voltage........ ...t eeeromeeononsonns 3V
Photodarlington Sensor (Load Circuit)
Power Dissipation @ 25 C Ambient............. 150mW
Derate Linearly from 25 C. ... ce.vuuuernnnn 2.0mW/°C
Collector (Load) Current.......... v oenueueoos 125mA
Collector-Emitter Breakdown Voltage (BVceo)....30V
Emitter-collector Breakdown Voltage (BVeco)..... 5V
8 pin DIL package.
ORDER CODE: SO/643 1+ 10+

PRICE: 45p 40p
INFRA-RED EMITTERS Type: OP161SLA o= e
T1 (3mm) Package. e

Gallium arsenide
in clear plastic,

infrared emitting diodes moulded
mini-axial package. The lensing

effect of the package allows a radiation half
angle of 8° measured from the optical axis to the
half power point. ‘Lead spacing is 0.100" (2.54mm)
to allow mounting in standard sockets.

Continuous Forward Current..............c...... 50mA
Peak Forward Current (pulse width=lusec 300ppS).....ce.c... 3.0A
BRieVelr sie Vo INtiasgel, M & .o AL | el ol W L L e . LB, . 2.0V
BOIWIS/BINDHSS Spla DAl Cris Ol p el » sl s SRR i T T i 040 100mw

At time of printing we have several thousand pg¢s
of this item if you require large qQuantity's.

o 10+ 100+
ORDER CODE: SO/64} 45p 40p 25p
PAIR - INFRA-RED EMITTER & DETECTOR 1)

Tl (3mm) Package.

No info on these pairs but we are fairly sure that
the emitters are OP161SLA as detailed above with
matching detector. But no proqises!

Each pair is in a small holder.

ORDER CODE: SO/645 PRICE: £1-00 per pair

0.01uF 2000V Wima Type FKP-1

Tol: 5%

Width: 30mm Height: 20mm
Lead Pitch: 27.5mm

ORDER CODE: SO/646

Depth: 11lmm

PRICE: 50p each

"""‘!-llvn-—-v
.
5

2200uF 63V .Electrolytic A
] b
0mm (Excluding

PCB/Stud Fixing

Dimensions: Dia. 35mm Height.

thread)

Supplied complete with fixing nut and washer.

ORDER CODE: SO/647 1+ 10+
PRICE: 50p 45p

2200uF 100V PCB Electrolytic

Miniaturized versions ensures a saving of Space in
compact power supply design.. PCB snap-in terminals
on a 10mm pitch for direcr mounting into 2mm dia.
holes. Super quality, super price!

ORDER CODE: SO0/310

‘PRICE: £1-50 each

——

We may purchase your excess stock! Contact us now.

ALL PRICES INCLUDE V.A.T. 26

ADD £3.00 P & P PER ORDER




MARCO TRADING 1992 AUTUMN SALE ORDER FORM

INCORPORATING 'EAST CORNWALL COMPONENTS' EE = T v

The Maitings, High Street,
WEWM, 'Shrewsbury, SY4 5EN.

TEL: 0939-232763(3 lines)
0939-232689 (2 lines)

FAX: 0939-233800

CUSTOMER
NAME & ADDRESS

DATE:

UNIT TOTAL
DESCRIPTION QTY. | pRICE PRICE

ORDER YOUR 1993 CATALOGUE NOW TiCK O
SIMPLY TICK BOX & ADD £2(UK) £4(OVERSEAS)TO YOUR ORDER

DELIVERY!!

SIMPLY TICK 3 DAY OR NEXT DAY & CROSS

OUT THE ONE YOU DO NOT REQUIRE

(UK MAINLAND ONLY) SUB.TOTAL FROM OVERLEAF

O YES! MY ORDER IS OVER £30 PLEASE SEND MY RADIO FOR £17-50

3 DAY| £3-00 |

IF PAYING BY CREDIT CARD, o PAYNENT ENCLOSED: YISA/ACCESS, CHEQUE, POSTAL

EASE STATE: ORDER, CASH, CREDIT NOTE.{Delcte As Applicable.) )

i e PL 1f any items ace not avallable fcom atock, NE XT DA Y 29-00
I'w Im NO.: tick appropriate box for action required. ey . i R
Cm—— s B X,

Send Oxdar Hold Oxdex Ccedit for

h salance Until out of .

EXPIRY DATE: To Follov Complete Stock Ttems| : | e

A.5.A. P o
SIGNATURE: TOTAL




DESCRIPTION

aTy. | LNIT

PRICE

TOTAL
FRICE

o w——

SUB.TOTAL




SPECIAL OFFERS

—— BUY A PAIR OF HAND HELD TRANCEIVERS FOR ONLY £27-50 —

2 Way Hand Held Crystal Control
Tranceivers. Built in telecopic aerial,
call button, transmit/receive key, on air
indicator. Simply require PP3 battery!!

Operating Frequency.:......+...v......49MHz
T rlans At omn POWE R & ccvar o 5+ « v s it s o sl OOIMIEHEZ
RANGE : Up to one mile depending upon
conditions.

Oscillation................Crystal control
RIOWIC R . SadllaWlan sl BIE inhoi abdhmes &t e b s o b oied IVAGREEE)

ORDER CODE: B123 PRICE: £27-50

OR PAY ONLY £17-50 WHEN SPENDING £30
OR MORE & USING THE ENCLOSED ORDER FORM

COMMODORE (CBM) Charger/Power Supply F~
A good quality power supply offering the

electronics hobbyist/enthusiast the opportunity
to purchase a quality unit that is fairly simple
to alter the specfcation of, at ‘a very
attractive price. Plenty of room in the case to
add zener's, voltage regulators etc.

Input: 220V-240V (Switcheable)

OQutput: 7.2Vdc €@ 225mA
7.0Vac @ 4SmA

DIMS: 100 X 55 X 60mm

Maiiis CENGIEN Ao, 2o I YUASA CODE: NP10-6 Dims: 101 X 151 X 50mm

Output Lead: Approx 2.25 Metres. Fitted with a | Terminals: Spade Type.

moulded plu Non-standard

B o (e andggd ) 1 Weight: 2.2Kg 6V 10Ah

Several thousand of these units at time of .

PPAR N We have a limited stock of Yuasa Sealed Lead

ORDER CODE: S0/659 1+ 10+ 100+ Acid batteries which when cliecked at random
PRICE: £2-99 £2-50 £1-99 found are not accepting a full charge. On .the

few that we have found to be like this we have
found with patience, most eventually came up-to
full specification. .

However, time is money as they say and sg@.- we are
selling off these batteries at a very reduced

g 3 price. We are selling these batteries with NO

0, i WARRANTY WHATSOEVER and therefore it is a case
’&;;g of taking a chance!

aa ; NO RETURNS WILL BE ACCEPTED!

035 The normal price of these batteries is approx.
B £16-95 each.
T | 1+ S 10+

] S0/656. £5-00 £4-50 £3f50I“

SIHARP RADIO CASSETTE - Model QT-F10E

A super radio cassette Recorder offered at a
fraction of the normal price.

Although some are refurbished they are all
guaranteed by us for 3 months from date of
purchase. In the unlikely event of any problem
we would repair or exchange at our discretion.
Features include:

* Auto Stop

* Battery Operated (5 X AA) NOT Included

* Recording from Radio using Built-In Mic. is
posssible.

Recording external sound is of course possible
Earphone socket is fitted.

FM Range: 87.6MHz - 108MHz

AM Range: 526.5KHz - 1606.5KHz

Some are complete with carrying case.

Limited quantity are availablel!l
ORDER CODE: S0/658 PRICE: £12-50

ALL PRICES INCLUDE V.AT. 27 ADD £3.00 P & P PER ORDER

* & % & ®




manufacturer using Surface Mount Technology,
these prices we expect to sell out fast.

SURFACE MOUNT SPECIAL

We have just taken delivery of more than 1 million pcs.
you will find our prices just
For the hobbyist who perhaps

of Surface Mount Components! Il you are u
incredible....but hurry! At
has not tried Surface Mount

compohents nows your chance at a fraction of the normal cost.

TANTALUM Bead Capacitor (Branded AVX) QTY: 150K RESISTORS 0.125W (3W) 1206 Case Generally 1% & 2%
Value: 1.0uF 35V ORDER CODE: S0/670 We have over 50,000 pecs of each value listed

: below. )
RICE: - - 0 £15-00 K
PRICE: £1-00 per 50 £1-75 per 10 e 100R, 180R, 220R, B820R, 1K8, 4K7, 10K 22K, 33K,
TRANSISTOR BCW31 (S0T-23) Philips i:g' 1:;K'1oigK' 1RO, T 150 S G o
Bipolar, general purpose. NPN 32V 100mA 350mW ' ' . :
Total quantity available. 85,000 pes. ORDER CODE: S0/679/Value Required
ORDER CODE: S0/671 PRICE: £1-00 per 100 £7-50 per 1000
PRICE: £2-00 per 50 £3-50/100 £30-00 per K LOW POWER ZENER 350mwW PHILIPS
MURATA CAPACITORS 50Volt Only two values available but at very reduced
value TOL ORDER CODE per 100 per 1000 pricese
27pF 5% S0/672 £1-75 £12-50 BZX84C-4Vv7 32,000 pcs. ORDER CODE: S0/680
100pF 20% $0/673 £1-75 £12-50 BZX84cC-5Vv1 18,000 pcs ORDER CODE: S0/681
270pF 10% S0/674 £1-75 £12-50 PRICE: £2-00 per 50 £3-00 per 100 £20 per 1000
390pF 51 S0/675 £1-75 £12-50 SURFACE MOUNT JUMBO PACK
470pF 10% S0/676 £1-75 £12-50 A random mixed pack including a selection of the
ittt e S0/677 £2-00 £15-00 above surface mount components. These packs are

. made up at random. NO CONTENTS LIST!!
220nF 20% S0/678 £2-50 £20-00 Total Pack Qty: 100pcs
ORDER CODE: PACK/052 PRICE: £2-00

TELEX FOR SALE!! CHEETAH 87 BRITISH TELECOM

We don't use our Telex machine now, its all done
by Fax. However, we paid nearly &£3,000 for ours a
few years ago and we understand that some
industries still prefer Telex for overseas
communication. Perhaps your company is one of
those?? Or maybe you have always wanted to own a
telex!! Qurs is being offered at a very very cheap
price to c¢lear. Remember, one only!!

ORDER CODE: SO/TELEX PRICE: £350-00

(And we will throw in any spare paper rolls we may
havel)

VALVE SPECIAL - TY4-400
Only a few of these but

MULLARD BRAND!

yes, they are Geénuine

Mullard valves. A real barngain and of course, they
are ALL BRAND NEW!!
PRICE: £175-00

ORDER ‘CODE: S0/682

A super set of 3 speakers which are all mounted in
Aluminium Bezels for front loading.
The set comprises of:

10" Woofer 8ohm 40Watts. Rubber ‘Foam edge, White
Paper Cone.
43" Mid-Range 8ohm. White Cone, enclosed back

3" Tweeter 8ohms.
ORDER CODDE: S0/683

White Cone. Enclosed back.

PRICE: £1%-00 per set

MARCO TRADING

*xrkkxkr s xkkkkxkx JNCORPORATING

Ak &k K ok ¥ &k Kk k ok %k & Kk ok %k

EAST CORNWALL COMPONENTS

THE MALTINGS, HIGH ST. WEM, SHREWSBURY, SY4 S5EN

TEH.: 0939 232763 TEL:0939 232689

FAX: 0939 233800

BRANCHES

SUPERTRONICS,

65 HURST STREET,
BIRMINGHAM. BS 4TE

TEL & FAX: 021 666 6504

55A WORCESTER STREET,

WALTONS,

WOLVERHAMPTON.
WV2 4LL
TEL & FAX : 0902 22039




