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AMSTRAD PORTABLE PC'S FROM £149 (PPC1512SD).
£179 (PPC1512DD). €179 (PPC1640SD). £209
(PPC1640DD). MODEMS £30 EXTRA.NO MANUALS OR
PSU.

HIGH POWER CAR SPEAKERS. Stereo paif output 100w each
4ohm impedance and consisting of 6 1/2” wooler 2° mud range and
1" tweeter |dealto work withthe amplfier descnbed above Pnoe per
pair £30 00 Order ref 30P7R

2KV 500 WATT TRANSFORMERS Sutabie for high voltage
expenments of as a spare for a microwave oven etc 250v AC input
£10 00 ref 10P93R

MICROWAVE CONTROL PANEL Mains operated, wth touch
switches Complete with 4 digit display, digal clock. and 2 relay
outputs one for power and one for pulsed power (programmable)
Ideal for all sons of precision bmer apphcatons etc £6 00 ref 6P 18R
FIBRE OPTIC CABLE.Stranded optical fibres sheathed in black
PVC Five metre length £7 00 ref 7P29R

12V SOLAR CELL.200mA outputideal for tnckle ("-3
charging etc 300 mm square Our pnce £15 00 ref

15P42R

PASSIVE INFRA-RED MOTION SENSOR.
Complete with daykght sensor, adpustable hghts
on timer (8 secs -15 muns), 50’ range with a 90 W
deg coverage Manual ovende facikity Com- v -
pete with wall brackets, bulb hoiders etc Brand

new and guaranteed £25 00 ref 25P24R

Pack of two PAR38 bulbs for above umit £12 00

ref 12P43R

VIDEO SENDER UNIT Transmut both audio and video signais
from either a wdeo camera, wdeo recorder or computer to any
standard TV set within a 100" range! {tune TV 1o a spare channel)
12v DC op £1500 ref 15P39R Suitable mains adaptor £5 00 ref
SP191R

FM TRANSMITTER housed in a standard working 13A adapter
(bug 18 mains dnven) £26 00 ref 26P2R

MINATURE RADIO TRANSCEIVERS A par of .
walkie talkies with a range of up to 2 kilometres Units Wi
measure 22x52x155mm Complete with cases £3000 , 9
ref 30P12R

FM CORDLESS MICROPHONE.Small hand held unit

with a 500" range! 2 transmut power levels reqs PP3 battery Tun-
eabie to any FM receiver Ourpnce £15 re! 15P42AR

12 BAND COMMUNICATIONS RECEIVER.9 shon

bands, FM AM and LW DX/local switch, tumng ‘eye’ mains s
orbattery Complete with shoulder strap and mains lead 2225 5.
NOW ONLY £19.00!t REF 19P14R.

WHISPER 2000 LISTENING AID.Enables you to hear sounds
that would othervase be inaudible! Complete with headphones
Cased £5 00 ref SP179R

CAR STEREO AND FM RADIOLow cost stereo system giving
S watts per channel Signalto noise ratio better than 45db, wow and
futter less than 35% Neg eanh £25 00 ref 25P21R

LOW COST WALIKIE TALKIES Parr of battery oper- I
ated unts with a range of about 200 Our pnce £8 00 a

pair ref 8BPSOR

7 CHANNEL GRAPHIC EQUALIZERpus a 60 watt — ‘=
power ampl 20-21KHZ 4-8R 12-14vDC negatve earth Cased £25
ref 25P14R

NICAD BATTERIES. Brand new top quakty 4 x AA's £4 00 ref
4P44R 2 xC's £4 00 ref 4P73R, 4 x D's £9 00 ref 9P12R, 1 x PP3
£6 00 ref 6P3SR

TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The utimate equivalents book Latest ediion £20 00 ref
20P32R

CABLE TIES, 142mm x 3 2mm white nylon pack of 100 £3 00 ref
3P104R Bumper pack of 1,000 tes £14 00 ref 14P6R

a:
4
®

1992 CATALOGUE AVAILABLE NOW
IF YOU DO NOT HAVE A COPY PLEASE REQUEST ONH
WHEN ORDERING OR SEND US A 6"X9" SAE FOR A FREE]|
COPY,

GEIGER COUNTER KIT.Complete with tube, PCB and all compo-
nents to build a battery operated getger counter £39 00 ref 39P1R
FM BUG KIT.New design with PCB embedded coit Transmits to
any FM radio 9v battery req'd £5 00 ref SP158R

FM BUG Buit and tested supenor 9v operation £14 00 ret 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 29A (full ioad) 3300 pm 6"x4" 1/4"
O'P shatt New £20 00 ref 20P22R

As above but wath fitted 4 to t inhne reduction box (800mpm) and
toothed nylon beht dnve cog £40 00 ref 40P8R

SINCLAIR C5 WHEELS13" or 16" da inclucing treaded tyre and
innertube Whee's are black, spoked one piece poly carbonate 13"
wheel £6 00 ref 6P20R, 16" wheel £6 00 ref 6P21R
ELECTRONIC SPEED CONTROL KlTor ¢S5 motor PCB and all
components to bulld a speed controller (0-95% of speed) Uses
pulse width modulation £17 00 ret 17P3R

SOLAR POWERED NICAD CHARGER.Charges 4

A
AA micads in 8 hours Brand new and cased £6 00 ref &
6P3R

12 VOLT BRUSHLESS FAN4 1/2* square brand new 1deal for
boat, car, caravan etc £5 00 ref 5P206

ACORN DATA RECORDER ALFS03 Made tor BBC computer
but suitable for others Includes mains adapter, leads and book

-
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VERO EASI WIRE PROTOTYPING SYSTEMIdea! for design-
Ing projects on etc Complete with tools, wire and reusabie board
Our pnce £6 00 ref 6P33R

MICROWAVE TURNTABLE MOTORS. Idea! for window dis-
plays etc £5 00 ref SP165R

STC SWITCHED MODE POWER SUPPLY220v or 110v input
gng Svat2A, +24v a1 0 254, +12vat 0 154 and +90v at 0 4A £6 00
ref 6P S9R

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

25 WATT STEREO AMPLIFIERc STKO043 With the addition of
a handtul of components you can build a 25 watt amplther £4 00 ref
4P69R (Circuit dia included)

LINEAR POWER SUPPLY Brand new 220v input +5 at 3A, +12
at1A, -12 at 1A Short circuit protected £12 00 ref 12P21R

MINI RADIO MODULE Only 2* square wth ternte aenal and tuner
Superhet Req's PP3 battery £1 00 ref BD716R

BARGAIN NiCADS AAA SIZE 200MAH 1.2V PACK OF 10
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R
FRESNEL MAGNIFYING LENS 83 x 52mm £1 00 ref BD827R
ALARM TRANSMITTERS. No data avalable but nicely made
complex transmutters 9v operation £4 00 each ref 4P81R
UNIVERSAL BATTERY CHARGER.Takes AA's, C's. D's and
PP3 nicads Hods up to S batteres atonce New and cased, mans

operated £6 00 ref 6P36R

COLOUR MONITORS \

AMSTRAD CTM644
RGB INPUT

£75.00 REF A75P1

_/

RESISTOR PACK.10 x 50 values (500 resistors) all 14 watt 2%
metal ilm £5 00 ref SP170R
CAPACITOR PACK 1.100 assorted non electrolytc capacitors
£2 00 ref 2P286R
CAPACITOR PACK 2, 40 assorted etectrolybc capacitors £2 00
ref 2P287R
QUICK CUPPA? 12vimmersion heater with lead and cigar kghter
plug £3 00 ref 3P92R
LED PACK .50 red leds, 50 green leds and S0 yellow lads all 5Smm
£8 00 ref 8P52R
FERRAR! TESTAROSSA. A true 2 channe! radio controlied car
with forward, revese 2 gears plus turbo Working headlights
£22 00 ref 22P6R

\

MIRACOM WS4000 MODEMS
va1/23
AT COMANDSET
AUTODIAL/AUTOANSWER
FULL SOFTWARE CONTROL
TONE AND PULSE DIALLING

£29 _

PIR LIGHT SWITCH Replaces a standard hght switch in seconds
kghtoperates when anybody comes within detecton range (4m) and
stays on for an adjustable tme (15 secs to 15 muns) Complete with
daylight sensor Unit also functions as a ammer swilch! 200 watt
max Not suitable tor flourescents £14 00 ref 14P10R
CUSTOMER RETURNED 2 channel full function radio controlled
cars only £8 00 ref 8P200R

WINDUP SOLAR POWERED RADIO! FMAM radio takes re-
chargeable battenes complete with hand charger and solar panel
14P200R )
240 WATT RMS AMP KIT Stereo 30-0-30 psu required £40 00 ret
40P200R

300 WATT RMS MONO AMP KIT £55.00 Psu required ref
55P200

ALARMPIRSENSORS Standard 12valarmtype sensor willinter-
face 10 most alarm panels £16 00 ref 16P200

ALARM PANELS 2 zone cased keypad entry, entry exit tme delay
etc £18 00 ref 18P200

MODEMS FOR THREE POUNDS!!

Fully cased UK modems designed for dial up 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 ret 3P146R

BARGAIN STRIPPERS

Computer keyboards Loads of b
value at £1 00 ref CD40R

PC POWER SUPPLIES

These units are new but need attention complete with case, fan IEC

and comp llent

£15 00 ref 15P43R

VIDEO TAPES., Three hour supenor quality tapes made under
kcence from the famous JVC company Pack pf 10 tapes £20 00 ref
20P20R
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.
6V 10AH LEAD ACIDsealed battery by yuash= wx aquipment but
1n excellent condtion now only 2 for £10 00 ref 10PISR

12 TO 220V INVERTER KiTAs supplied it will handie up 10 about
15w at220vbut wthalargertransformer:t willhandle 80 watts Basic
kit £92 00 ref 12P17R Larger transformer £12 00 ref 12P41R

BULL ELECTRICAL

250 PORTLAND ROAD HOVE SUSSEX
BN3 5QT TELEPHONE 0273 203500
MAIL ORDER TERMS: CASH PO OR CHEQUE
WITH ORDER PLUS £2.50 POST PLUS VAT,

PLEASE ALLOW 7 - 10 DAYS FOR DEUVERY

NEXT DAY DELIVERY £8.00

VigA |
FAX 0273 23077 ’

input plug disc dnve and mother board fly leads Our pnce is £500
(less than the tan alone would cost!) ref SP208R

HIGH VOLTAGE CAPACITORS

A pack of 20 SOOPF 10KV capaaitors idealforiomzers TV repa.rs and
high voltage expenments etc Pnce s £2 00 ref 2P378R

DATA RECORDERS

Customer returned mans battery units buittin micideal for Computer
or general purpose audio use Pnce is £4 00 ref 4P100R
SPECTRUM JOYSTICK INTERFACE

Plugs into 48K Spectrum to provide a standard Atan type joystick
port Our pnce £4 00 ref 4P101R

ATAR!I JOYSTICKS

Ok for use with the above Interface, our pnce £4 00 ref 4P102R
BENCH POWER SUPPLIES

Superbly made fully cased {(metal) giving 12v at 2A pius a 6V supply
Fused and shortaircuitprotected For sale atless than the cost of the
case! Our pnee (s £4 00 ref 4P103R

SPEAKER WIRE

Brown twan core insulated cable 100 feet for £2 00 REF 2P79R
MAINS FANS

Brand new 5" x 3" complete with mounting plate quite powerfull and
quite Our price £1 00 ref CD41R

DISC DRIVES

Customer retumed units mxed capacities {upto1 44M) We have not
sorted these $0 you ust get the next one on the shelf. Pnce 1s only
£7 00 ref 7P1R (worth it even as a stnpper)

HEX KEYBOARDS

Brand new units approx 5° x 3" only £1 00 each ref CD42R
PROJECT BOX

512" x 312" x 1" black ABS wth screw on kd £1 00 ref CD43R
SCART TO SCART LEADS

Bargain pnce 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
1en leads only £7 00 ref 7P2R

OZONE FRIENDLY LATEX

250m! bottle of kquid rubber setsin 2 hours Idealformounting PCB's
fiong wires etc £2 00 each ref 2P379R

QUICK SHOTS

Standarc Atan compatble hand controller (same as joysbcks) our
pnce 13 2 for £2 00 ref 2P3ZOR

VIEWDATA SYSTEMS

Brand new units made by TANDATA complete with 1200/75 buitt in
modem infra red remote controlied qwerty keyboard BT appproved
Prestel compatible, Centromcs pnnter port RGB colour and compos-
ite output (works wath ordinary television) complete with power
supply and fully cased Our pnce 1s only £20 00 ref 20P1R
3INCH DISCS

Ideai for Amstrad PCW and Spectrum +3 machines pack of 10 discs
15 £12 00 ref 12P1R

AC STEPDOWN CONVERTOR

Cased units that convert 240v to 110v 3" x 2* with mains input lead
and 2 pin Amencan output socket (surtable for resistive loads only)
our pnce £2 00 ref 2P381R

SPECTRUM +3 LIGHT GUN PACK

complete with software and instructions £8 00 ref 8P S8R

CURLY CABLE

Extends from 8" 10 6 feet! D connector on one end, spade connectors
on the other ideal for oysticks etc (6 core) £1 00 each ref CD44R
COMPUTER JOYSTICK BARGAIN

Pack ot 2 poysticks only £2 00 ret 2P382R

MINE MONO AMPUIFIER PACK

4 amphhiers for £2 00! 3 watt umits 9-12v operation ideal for expen-
ments etc £2 00 ref 2P383R

BUGGING TAPE RECORDER

Small hand held cassette recorders that only operate when there is
sound then turn off 6 seconds after so you could leave 1tin a room all
day and st record any thingthat was said Pnceis £20 00 ref 20P3R
IEC MAINS LEADS

Complete with 13A plug our pnce s only £3 00 for TWO ! ref 3P148R
COMPUTER SOFTWARE BARGAIN

10 cassettes with games for commodore 64, Spectrum etc. Our
bargain pnce one paund! re! CD44R

NEW SOLAR ENERGY KIT

Contains 8 solar cells, motor, tools, fan etc plus educational booklet
ideal for the budding enthusiast! Pnce 1s £12 00 ref 12P2R

FUSE PACK NO1

Fifty tuses 1 174" long (glass) quick blow 10 popular values £2.00 ret
2P384R

FUSE PACK NO 2

Fifty fuses 20mm long (glass) quick blow 10 popular values £2 00 ref
2P385R

POTENTIOMETER PACK NO 1

30 pots for £3 00! 1deal for projects etc Ref CD45R

286 ATPC

286 MOTHER BOARD WITH 640K RAM FULL SIZE METAL

CASE, TECHNICAL MANUAL, KEYBOARD AND POWER SUP-
LY £139 REF 139P1 (no 1/o cards or dnves inckided}

35MM CAMERAS Customer returned units with builtin flash and
28mm lens 2 for £8.00 ref 8P200

STEAM ENGINE Standard Mamod 1332
engine complete with boiler piston etc £30 4
ref 30P200

TALKING CLOCK

LCD display, alarm, battery operated
Clock will announce the ume at th:
push of a button and when the
alarm ts due The alarmis switchable.
from voice 10 a cock cromng!£14 00 ref 14P200 R

HANDHELD TONE DIALLERS

Smalt units that are designed to hoid over the mouth piece of a
telephone to send MF dialing tones |deal for the remote control of
answer machines £5 00 ref SP209R

COMMODORE 64 MICRODRIVE SYSTEM

Complete cased brand new dnves with disc and software 10 tmes
faster than tape machines works with any Commodore 64 setup
The orginal pnce for these was £49 00 but we can offer themto you
at only £25 001 Re! 25P1R

USED SCART PLUGS

Packof 10 plugs surtable for making up leads only £5 00 ref SP209R
C CELL SOLAR CHARGER

Same style as our 4 x AA chargerbut holds 2 C celis Fully cased with
fup top kd Our pnce £6 00 Ref 6P79R

SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK
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HARD DISC DRIVES

20 Mb (iDE - CONNER) £ 14
20 Mb (MEM) £ 19
40 Mb (iDE) €140
100 Mb (1DE - CONNER) £235
MOUNTING KIT £ q
MOUNTING KIT (raLs ONLY) € 5
HARDCARDS
20 Mb AT £105
» 20 Mb XT €125
40 Mb AT £170
n 40 Mb XT €185
100 Mb AT £265
a 100 Mb XT £285

m IDEAL FOR 1512 / 1640 COMPUTERS
FLOPPY DISC DRIVES

3%"
3!;"

1.44M INTERNAL - GREY £ 40
.44M INTERNAL - BLACK £ 35
8% 720K INTERNAL - GREY £ 33
34" TZ20K EXTERNAL - GREY £ 26
s!;" 360K INTERNAL - GREY £ 24

™ 360K INTERNAL - BLACK £ 24
5'1" 1.ZM  INTERNAL - GREY £ 4§

CONTROLLER CARDS

£17
£ 26
£ 129
€39
£ 45
£ 38
£125

IDE - At 16817-2HDD/2FDD
IDE - A7 168iT-2HDD/ 2FDD /25 /1P /16
IDE - somxv
®{DE - & 8i-sLAVE / 15T OR 2ND HDD
IDE - as asove 16 &ir works with MFM
XT - MFM - 567 - 2 1D ONLY
ATRLL - 24 Hoo
AT MFM - 2, Hoo . 2 x¥0D £ 44
ATRLL - 2, HoD / 2 x FOD £ 40
FDD - 2 x FoD - xT/AT - ALL FORMATS £ 2T
FDD - 4 xroO - xT/AT - ALL FORMATS £ 39
/O CARD - 25 . % /6 £16
8 IDEAL FOR 1512 / 1640 COMPUTERS

MOTHERBOARDS

* GOMPLETE WITH | Mb MEMORY %

286 - 16 £ 105
286 - 20 L/s2smHz €125
3868 - 25 L/s31mMHz €225
3868K - 25 witH 32k cacHe £ 298
386DX - 33 witH 64k cacHE £ 407
486DX - 83 wiHe4k cacHe € T86

L/S 21 MHz

MONITORS
TILT & SWIVEL BASES ON ALL MONITORS

14" SVGA+ [ XVEA coour £ 235
0.28™ DOT PITCH - 1024 x 768

14” VBA coLour £185
14" VEA paper waite £ 89
12" VBA parer wHiTE £ 16

GRAPHIC CARDS

CGA CARD £i2
VGA CARD £43
SVGA CARD £ 60
SVGA CARD £72

COMPOSITE 8 TTL
8 OR 16 BIT - 256K
16BIT - 512K

168IT - ™M

COMPUTER CASES
WITH 200W P.S.U AND L.E.D.DISPLAY

FLIP-TOP wnapayrs £ 60
DESKTOP wiH4Bavs £ 80
MINI TOWER winsears £T70
MIDI TOWER  winseavs £95
FULL TOWER witnesavs £107

LET HOBBYKIT QUOTE FOR

YOUR GOMPUTER SYSTEM

OTHER 386 / 486 MOTHERBOARDS - PLEASE CALL

SPECIAL OFFER §
286 - 16 SYSTEM

@ FEATURES INCLUDE @

@ 286-16 (L[S 2IMHZ)

@ 1 Mb ON BOARD MEMORY
@ 20 Mb HARD DISC IDE

® 3." 1.44M FLOPPY

@ HDD / FDD CONTROLLER
®28/1P/16

@® GRAPHICS CARD vax “oox
@ KEYBOARD (102 KEYS)

@ MINI TOWER CASE

@ CHOICE OF MONITOR

12" VGA PAPER WHITE
14" VGA PAPER WHITE £ 445
14" VEA COLOUR £ 585
14" SVBA+[ XVGA COLOUR £ 640

HOBBYKIT

CREDIT CARD HOTLINE

£ 460

MODEMES
INTERNAL MODEM - v22 BIg - 2400 BPS

AUTO DIAL [ REDIAL { ANSWER - FULL DUPLEX

TOKE s PULSH DIAl - BT & BABT APPROVED

SUPPLIED WITH EAZILINK COMMS PACKAGE
MC2400 - INTERNAL € 65

EXTERNAL MODEM - v22 BIg - 2400 BPS

AUTO DIAL / REDIAL [ ANSWER - FULL DUPLEX
HAYES COMPATIBLE - TONE & PULSE DIAL
COM 1/ 4 SELECTABLE - AUTO DIAGNOSTICS
STATUS LED’s - MAINS ADAPTER

SUPPLIED WITH EAZILINK COMMS PACKAGE

LCg824 - EXTERNAL €45

KEYBOARD / MICE

AT 102 KEY - UK - IBM CLICK £24
MOUSE-38UTTON / MAT 7 ADAPTOR €15

60 MEG TAPE STREAMER
DC600 - 55 TRAY

PRICE : £ 190

b Bl i"i' ¥ s
AGGESSORIES
55" ADAPTOR KIT FOR 35" FDD £8.00
55" TRAY FOR 35” FDD £550
POWER LEAD FOR 34" FDD £3.00
IDC PIN TO EDGE CONNECTOR PCB £4.00
SHORT ¥ D D CONTROLLER CABLE 2 £ 4.00
LONG F D D CONTROLLER CABLE 4°  £7.00
POWER SPLITTER £4.50
HARD DRIVE CABLES (MFM/RLL) £6.00
IDE HARD DRIVE CABLE ( 2 DRIVES) £ 6.00
KEYBOARD EXTENSION CABLE £3.00

4 MB RAM EXPANSION BOARD (0 RAM) £62.00

FDD EXTERNAL CASES

METAL GREY CASE SUITABLE FOR EXTERNAL
MOUNTING OF FLOPPY DISC DRIYES, HARD DISC
DRIVES, TAPE STREAMERS, CD ROMS ET(

5:" CASE ONLY £8
54" CASE + LEADS FORF D D £17
35" CASE ONLY £8
34" CASE + LEADS FORF D D £20

3 STATION NETWORK SYSTEM

ALL PARTS FOR 3 STATIONS SUPPLIED -
DRIVER SOFTWARE AND DATA. USES TWISTED
PAIR CABLE - EXPANDABLE - IMb TRANSFER

7= 08' N 205 7 485 RATE - EASY INSTALLATION. £ 57
v ;10‘; : . sygm“i I s CLCUDVE L ER PLEASE ADD £ 3.00 T0 ALL
DR D0S 6.0 £65| axnumses - os1 - 205 0s0s | ORDERS T0 COVER POSTAGE
74 Evervday Electronics, February 1992




EMERGENCY PL UGLIGHT

The pluglight operates in much the same manner as emergency lights in public places, coming on
automatically in the event of a power failure. It has the advantage over such emergency lights of
being portable so it will double as a hand lamp if required.

In the normal standy mode the internal batteries are charged continuously. In the event of a power
failure or when used as a hand lamp the internal batteries will last for half an hour, or longer at

reduced output EE g&‘j@g@@

MARCO TRADING
SPRING '92 CATALOGUE

CYCLE LIGHT BACK-UP

Anyone who regularly rides a bicycle at night will know that cycle lamp batteries are a very
expensive way of oblaining energy. One way of reducing costs is to use a dynamo lighting set but
here the brightness of the lights is speed dependent. Unfortunately the lights go off or dim at times
when you need fo be most conspicuous - when stopped at a junction, for example, and this can be
extremely dangerous. This circuit is a hybrid design which uses a dynamo lo provide power while
the oulput is sufficient but switches over fo battery operation when it falls below a certain level,

ECONOMY SEVEN TIMER

Anyone who uses Economy Seven power for night storage heaters will know electriclty is

cheaper when purchased in this way. This timer allows you fo use other appliances at night - the
dishwasher or washing machine for instance. So if you use Economy Seven you can increase your
saving.

AUTO GARAGE LIGHT

A very useful device for the car owner. A garage light control unit which uses the car headlamps to
Hluminate the garage'’s electric light for a timed. per/od No more fumbling in a dark garage! A
daytime override is included.

EVERYDAY

SRR
ELEGTRONICS

MARCH ISSUE ON SALE FRIDAY 7th FEBRUARY 1992

Everyday Electronics, February 1992




O I\(I,E (VELLEMAN KITS
sT P | ed To Our Range

NOW ‘130" KITS AVAILABLE
Component Shop

The ‘ NEW FROM HIGH-Q

For all Electronic Enthusiasts

Sole UK Importers eTrade Enquiries contact below

NEW KITS INCLUDE: w

CAR ACCESSORIES COUNTERS
CAR ALARM DIMMERS

> Massive Stocks |

S : l/" !
7> 0ld & New Technology/ //i /]

! PPLIES HOUSEHOLD APPLICATIONS
m Latest Japanese "owm\s SENSORs
3 uo D
\ﬁ% . Semi-conductors | ?MERS 'G'TALCONTRoLLEDPRE-AMPLIFlER
-~°_Transistors T COMMUNICATIONS

1992, 160 PAGE CATALOG R

0 UZNOW! P,ease send £2 LIGHT-EFFECTS COMPUTER INTERFACE

MEASURING DEV
GADGETS EVICES

CRICALENOUD BN

For 1991 Catalogue & Price List, please sent 75p (UK)

ELEETED/\”CE or £2.00 (Overseas) to:
HIGH-Q-ELECTRONICS
Tel: 081 4520161 & 081 4500095 7 BN [ 5 gOX 142, Hatfield, Herts AL9 7JH

e bl wmmme | | (R, Tel: 0707263562 Fax: 0707 276746

DISCO SEQUENCER | | PROGRAMMABLE -_ F
- ELECTRONIC LOCK

ol
, w{%’;‘"ﬂi AMPLIFIERS FROM

speed and sequence change frequency This kit should make keys obsolete

- -
X it
B
S
Four channels (up to (kW each)

The UK Distributor
AND built in audio input.ldeal for One 4-digit code entered on the
mobile or permanent displays Com- keyboard could open the door to your r he co m Iete
plete KIT (less box) shed, garage or home, or prevent

to drive Rope lights, Pin-spots etc
unauthorised use of your computer

(Resistive inductive loads) with 30 dif-

K148 26.95 burglar alarm or car, while more than a -
preset number of incorrect entries will u I o a n e
sound an alarm and disable the lock for a

ferent eye-catching sequences Variable
Don't forget our other value for

few minutes If discovered, you can
gf;;)yonla-cch?nre‘;rszprognmme ihange the numb;rl;unly from the
board Supply 5-15V d ¢ Will driv 1 —
Diame Jeencer o as| B T atch Mechanism (701 150 Bipolar Modules — 15 watts to 180 watts
XK124  High powerstrob‘ewnth ‘ 13.95) or relay directly Mosfet Modules — 60 watts to 180 watts
audio 1nput 17.95 osie
XKI139 4-channel sequencer  14.50 XKI13I 22.50

Power Supplies
SUPERSENSITIVE MICROBUG Pre-amplifier Modules

SEND 50p & 9xé

SAE for our latest » Only 45x25x|5mm .

CATALOGUE  which ﬁ%:‘%- cluging ~ builtin 100 volt Line Transformers
includes etails on R - r 11

more exciting kits such Her= isztdzu':)‘,“ dR;nF:: Power Slave Ampllflers

as Remote Control,
Touch Dimmers, Tem-
perature Controller
and COMPONENTS.

approx 300m
depending on terrain
Powered by 9V PP3 (7TmA). 1deal for surveil-
lance, baby alarm etc. XK 128 71.25

Write or phone for free Data Pack

: :
o L o T e Jaytee Electronic Services

MASTERCARD No with order GIRO NO 529114002 Local Authority and education orders weicome
Office Hours Mon-Fry 9 30 am - $ pm Shop Hours Tues -Thurs 10am - 5 pm Sat 10am - | pm

ORDERS: 081 - 567 89 10 24 HOURS 143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL

i'“ ELECTROMNICS '°0STONROAD. Telephone: (0227) 375254
s LONDON, W7 35).
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25200 Spirit burner 93mm dia x 48mm
high complete with 20mm disk.

Price €2.50100+ 1.25
125201 Level indicator for LPG tanks.
Only £1.00 100+ 0.50/

TRANSFORMERS

25206 Mains transformer with 16V 3A

secondary - ideal as charger or model
control. Only £3.00 100+ 2.00
2%202 Torroidal, mains in
14.7.5-0-7.5- 1AVSecondary 1 125A €2.95
25233 17V 1A . £1.50
25234 14v 0. SA . £1.00
236 21V 0.5A . ..£1.50
5212 21V 1A. £1.50]
25213 14V 15A . ..£1.50
25214 11V 05A .. £1.00
25218 15V 0.25A ... 75p
25219 UK700,9V 0.7A .. ....€2.50
23220 EURO1200, 9V 1. 2A .£3.00
25221 EURO1400, 9V 1.4A .. €3.50

25222 Psion PSU 10.4V 175MA, plug-in

type ... f2.0u
2522! Pslon prlnter PSU 10. 4V BOOmA
PrIC® ... £€3.

NICAD/ LITHIUM OFFERS

22349 Nicad Battery Pack. Brand
new, Intended for use in 2onephones,
comprising 4x'/A size cells each rated
1.2V 0.45Ah, size 16.1mm dia x 28mm.
DP £9.92.

Our price ... £2.00 100+ 1.00 1k + 0.70}
24150 Pack of B AA Nicads in tough
plastic case 56 x 63 x 33mm.

Price .. .Only £1.60 100+ 0.80
22450 AA thnlum 3.6V PC mntg.

Price .. .€2.00 100+ 1.20
22451 ‘/:AA Lithium 3.6V PCmntg.

Price .€1.75 100+ 1.05|

UM1286 UHF moduilator, Nicad,
and 2732. Used but working ..
28964 Later model, brand new

OP

Optrex. High quality display with 192
character ROM, easlly Interfaced with
either 4 or 8 bit uP's. Supptied
with data. Characters are Sx7 dot
arrays with separate cursor. Modute size
118 x 35mm. DP around £30.00

Our price . ..£10.00
22172 40 character:1 line LCD by
Optrex Japan). Double height display
with 192 character ROM; other
characters can be displaved by
generation In RAM, easlly interfaced
with either 4 or 8 bit uP's. Supplied with
data. Characters are 5x12 dot arrays
measuring 3.2 x 20mm. Module size
220 x40mm. DP over £50.00.

Our price .. £15.00

HIGI'I VAI.UE CAPACITORS

Value Votits Skze Price
usas 2200 40 45x 26 60p
24419 3300 25 50x 26 40p
Z5147 4700 100 105x51 £3.00
24345 10,000 40 56x41 £2.50
25146 10,000 100 105x64 £4.00
24346 15,000 25 56x41 £2.50

TIMER SWITCH

75174 Superb geared mains motor 1 rev
per 12 hrs with cam operated switches
2 c/0 rated 16A 250V. Size
60x54x4a3mm. OnlyE£3.00 100+1.50

LOW COST SOUND CHIPS

UM34811A Melody generator.

Price .. €1.20 100+ 0.75
UM3552 3 gun sound generator.

Price . 75p 100+ 0.38
UM66 3 chrlstmas carols 78p 100+ 0.38
All supplied with a typicat circuit.

BRIDGE RECT CLEARANCE

22347 4A 200V inline,
Prices ..6/€1 100+ 0.09 1k +0.06

PC KEYBOARDS

ZB946 Standard 102 key keyboard made
by Cherry with Spin Din connector to
plug straight Into your PCl (switchable
between MF/AT/XT) - Oh vyes, nearly
forgot the keys have a Russian
character set (in adaition to English) so

you can practice a bit of peristrotkat
only £25.00
swltchable French
£20.00

28954 AT/XT
character set.

28953 AT/XT switchable, German
character set. £20.00

73096 16 characterx1 line. very
similar to our 21814 but slightty larger
character 6.3x3.15 (8x5 dots). Type
LCDOM16166 by Refac. Suppiled with
data. Uses Hitachi HD44780A00 chip
(supplieq). £8.00
24148 LCD as 24115 but 6 digit, 50 pins.
Trade price £10.86.

<

N
NN
- beautiful unit
IEC switched
Model
Ooutputs:
€12.95

78921 Apricot PSU
160x110x55mm  with
mode inlet. Made by Astec.
BMAa3024. 120/240V input.
+5Via 2.5A; *12V1a 2A

AA12351 Partially cased, overall size
160x104x 45mm. Input and outputs
are on flying leads, all colour coded.
There is also an additional IEC socket to
extend mains to another unit.

Input ... 115/230v, 50/60Hz
Outputs ... +5V 5A, +12V015A
Total Wat'tage .50W
Price _£6.95 25+ 543 100+453

VIEWDATA TERMINAL

28963 Tandata Modem as used with home banking system.
Case 300x180x75/40mm with 75 key keyboard.

BAR

00122171 24 character=2 lines LCD by

SWITCH MODE POWER yUPPLIE?

1992 CATALOGUE + 48 PAGE BARGAIN LIST - OUT NOW!

132 Pages of
Electronic, Hobby
and Craft materials
+Tools, Audio, video
and Test Equipment!
+ 48 pages of Surplus
Bargains!

Only £2.00 Inc post.
Why not subscribe to
the next 6 bargain
lists at approx
monthly intervals?
Only £2inc post.

Inside,
modem, lots of chlps incl 2114
..£12.95
an ..£16.95

5119 Communications LCD. This large
(140 x 40mm) display (made for Marconi)
has 110 pins and shows 3 variety of
symbols and power levels used In radio
communication, Includes a bargraph
display. No further info and only limited
appeal, hence the very low price.
Price . . Just £2.00
24115 8 digit 12 7mm high LCD and
holder. These are 14 segment
devices allowing alphanumeric display
Normally costing over £15.00 we are
offering these for just v £4.50
21637 LCD Display - direct drive 3% digit
with ‘Lo-Batt’. 12.7mm high digits. Op
voltage 4-12 RMS«« 32HZ type. Consumes
only 25,A with all segments on. Trade

price £7.97 each. Supplied with data,
but no edge connector.
Prices .. £100 25+ 065 100+ 0.50

12163 4 Digit muitiplexed LCD,
50 x 30mm probably for an electronic
baiance-symbols Include balance pens, 5
stage bar graph, Ib‘'s and kg's etc. Digit
height 12mm. Self adhesive pad on
back 13 pin PCB connector.

£2.00

Conversion Kit

K723 This kit converts the AA12531
PSU Into a much more versatile
supply, giving +5Va25A; +12V.2A;
-“12Vie 0.1A; -5V« 0.55A.

Complete kit of parts and full
instructions
Price £3.50

BMA41012 Astec, totaily enclosed steel
cased unit 175x136x65mm, with
switched and fused IEC mains inlet. PCB
160 x 80mm with output pins and
connector.

input .115/230V, 50/60Hz
Outputs +5V 3.75A, +12V1.5A, 12V 0.4A
Total wattage ... .. .65W
Price £14.95 25+ 11.70 100+ 9.75
28923 Intelligence SM060 80 watt unit
180 x110x57mm. 120/240V input, and
unusuaity 4 outputs: (Max rating per
output quoted - total i0ad must not

exceed B0W): +5ViaBA:  +12Vw 2A;
+25Viu 3A; -12V2 S00MA.
Price ... .£22.95

VARIABLE PSU KIT

K642 Simple kit utillising our 2660 power
supply to give a 10 watt variabie outpt
from 4-20V, fully stabilised. Only needs 2
components added! Input must be at
least 3V above max required output.
Circuit features overioad/short circuit
protection and thermai cut-out. Input
7-25V DC, 1.5A; Output 4-20V OC variable
10 watts max; Size 50 x50 x 21mm.

..£5.95

£€2.50 per

GREENWELD

ELECTRONIC
COMPONENTS

kﬂce

All 1 OFF prices incluge VAT, quantity prices do not, PAP

from Education weicome; min invoice charge £15.00.
Payment
T

27D PARK ROAD, SOUTHAMPTON, SO1 3TB

order. Min Credit Card £12. Official oraers
Is accepted by cheque, postal order, cash
(nctuding foreign currency bank notes) book
tokens, Access, Visa, Connect

Our stores have enormous stocks of
components and our trade counter s open
from 9-5.30 Mon-Sat. Come and see us!

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

SURFACE MOUNT

KS5101 Presets - cermets in wide range
from10R to 1M. Pack 050 ...... .£3.00
K5102 Transistors - a dozen

different types Including BCF29/30
BCW 29/71/72/81 etc. Pack of 100 £3.00

CABLE TV UNIT% —
s
%ﬁ “‘ 3 I}
% Al

Z8939 Two tone brown case contains
PCB 192 x 195mm with easily removed
UHF modulator made by Labgear (Sound
and vision);, video pre-amp; stablilsed
power supply and all the decoding
circuitry (9 transistors and TBA673 chip).
On the front of the case is a cable/off air
switch and 5 push buttons (5 channeis
and on/off mains switch). There are 4
cables coming from the rear. The case
€an easily be utilised for other purposes -
the dark brown Inserts on the front
are both easlly removable, If required.
Please note the low price we are asking
In no way reflects their true worth
they're taking up a lot of space, so we
need to shift them quickly! Supplied
with circuit diagram.

£€6.95 100+ 3.50 1k+ 2.50

COMPUTER INTERFACE

/4
28957 Versatlié “/mains powered
switching unit and power supply, Ideai
for controling up to S separate circuits
via BBC user port.  Supplied with 6
program fistings and full instructions.
Can also be used with PC - detalls
InCluded. Relay contacts are SPCO rated
10A. There's also 2 auxiliary DC outputs,
12V« 1.5Aand 5V « 1A £14.95

HIGH QUALITY NICAD
CHARGER

oy’

T3136 Nicad switched mode battery
charger for charging 6 x AA, € or D cells.
70mMA 16 hour rate, 700mA 1.5 hour
rate, 25mA float charge automatically
switched In when battery reaches
correct charge level. Outputs for fast
and siow charging simultaneously If
necessary, both on timers to prevent
over charging. €12.95
-

STEPPER ~ ;
MOTOR 7 | %%

25054 superb little 12V motor by Alrpax.
35mm.dia x 21mm deep with a 16 tooth
9.5mm dia gear wheei mounted on the
2mm dia spindle. Fixing centres 42mm

74", 48 step. 100+ price is £€9.04.
Supplied with data sheet.
es €3 each 100+ 2.00

Prices . :
EASIWIRE

The easy to use no-soldering wiring tool
which makes construction of small
electronic projects so simpiel Al
Included In the kit are: Wiring pen;
Utliity tool; Punched wiring board; Self
adhesive sheet; Spring loaded terminais
and jacks; Spare spoo! of wire; Excellent
Instruction book. Catalogue price

£15.00.
. ... £5.00)
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ELECTRONICS ELTD \ &

GE

MAIL ORDER AND SHOP

EE117

—— 135 Hunter St
& Burton-on-Trent
Staffs, DE14 2ST

gWIYC |

Tel: 0283 65435
Fax: 0283 46932

All prices include VAT at 17%%

Shop open 9-5 Mon-Fri; Add £2
9-2 Saturday p&p to
Official orders welcome all orders

&

EE Jan 92

A single board, stand alone, stepping motor driver with
burlt-in oscillator for vanable low speed, high speed, and
acceleration control Surtable for all Magenta's four-phase
unipolar motors and most others — up to 35V and 1.5A per
phase. Half step, Full step and Wave-drive modes - switch
selectable L.E D. mimic display, and connector for

computer port
Kit inciudes MD35 motor

KIT REF 843 5
OR BUILT fa4.9
D.C. MOTOR GEARBOXES T

Supplying Electronics
for Education,
Robotics, Music,
Computing and much,
much more!

CATALOGUE
AVAILABLE PRICE
£1.00 INC. P&P
A

{supplied). Two types available:

Ideal for Robots and Buggies. A miniature plastic
reduction gearbox coupled with a 1-5-4-5 Volt
mini motor. Variable gearbox reduction ratios
are obtained by fitting from 1 to 6 gearwheels

SMALL UNIT TYPE MGS £4.08
Speed range 3-2200 rpm. Size 37X43X25mm
LARGE UNIT TYPE MGL £4.65

Speed range 2-1150 rpm. Size 57X43X29mm

| STEPPING MOTORS

A range of top quality stepping motors suitable
for driving a wide range of mechanisms under
computer contro! using simple interfacing
techniques.

ID36 PERMANENT MAGNET MOTOR:

48 steps per rev %1 6.86
MD200 HYBRID MOTOR

200 steps per rev £17.10
MD35 %a PERMANENT MAGNET MOTOR-
48 steps per rev E?g 98
MD38 PERMANENT MAGNET MOTOF}:—

48 steps perrev 9.15

| EVERYDAY ELECTRONICS KIT PROJECTS

SUPPLIED UNLESS STATED
Ref

843 STEPPING MOTOR DRIVER/INTERFACE
Jan 92
or butlt

842 PORTABLE ULTRASONIC PEsT SCARER
Aug ‘91

841 DIGITALLCD THERMOSTAT May 91
with punched and pnnted case

DIGITAL COMBINATION LOCK Mar 91
with dnlled case

833 ANALOGIC TEST PROBE Jan 91

838 MICROCONTROLLER LIGHT SEQUENCER
Dec 90 With drilled and labetied case

835 SUPERHET BROADCAST RECEIVER Mar 90
With drilled panels and dhal

834 QUICK CAP TESTER Feb 90

833 EE4 CHANNEL LIGHT CHASER Jan 90
816 E£E TREASURE HUNTER Aug 89

814 BAT DETECTOR June 89

812 ULTRASONIC PET SCARER May 89
800 SPECTRUM EPROM PROGRAMMER Dec 88
796 SEASHELL SYNTHESISER Nov 88

790 EPROM ERASER Oct 88

769 VARIABLE 25V-2A BENCH POWER SUPPLY
Feb 88

744 VIDEO CONTROLLER Oct 87

740 ACOUSTIC PROBE Nov B?

739 ACCENTED BEAT METRONOME Nov B?
734 AUTOMATIC PORCH LIGHT Oct 87

730 BURST-FIRE MAINS CONTROLLER Sep 87
728 PERSONAL STEREO AMP Sep 87

724 SUPER SOUND ADAPTOR Aug 87

722 FERMOSTAT July 87

719 BUCCANEER |.B METALDETECTOR July 87
718  3-BAND 1 6-30MHz RADIO Aug 87

715 MINIDISCO LIGHTS June B7

707 EQUALIZER (IONISER) May 87

700 ACTIVEI/R BURGLAR ALARM Mar 87

£

Price

£29.95
£44.95

£22.56
£29.95

£19.86
€13.23

£67.17

£17.16
£€10.39
€3213

Full Kit £45.95

£21.44
f14.81
£30.60
£28.55
£28.51

£56.82
£33.29
£20.01
£23.94
£€19.62
£€16.50
£16.34
£43.86
£13.88
£30.22
£30.30
£€14.39
£€17.25
£40.74

ALL KITS HERE HAVE BEEN FEATURED IN EE AND ARE SUPPLIED WITH MAGAZINE ARTICLE REPRINTS
SEPARATE REPRINTS ALSO AVAILABLE PRICE 80p EACH INCLUSIVE P&P KITS INCLUDE CASES PCB's
HARDWARE AND ALL COMPONENTS (UNLESS STATED OTHERWISE) CASES ARE NOT DRILLED OR LABELS

Ref Price
684 SPECTRUM SPEECH SYNTH (no case)

Feb 87 £23 %0
581 VIDEO GUARD Feb 87 £9.59
569 CARALARM Dec 86 £14 24
561 LIGHT RIDER LAPEL BADGE Oct 86 £11.65
560 LIGHTRIDER DISCO VERSION Oct 86 £22.40
659 LIGHT RIDER 16 LED VERSION Oct 86 €16.58
656 INFRA-RED BEAM ALARM Sep 86 £32.39
544 TILT ALARM July 86 €8 94
542 PERSONAL RADIO June 86 €1317
628 PA AMPLIFIER May 86 £30.60
623 STEREQ REVERB Apr 86 €301
613 BBC MIDIINTERFACE Mar 86 £31.93
612 MAINS TESTER & FUSE FINDER Mar 86 €10.07
497 MUSICAL DOOR BELL Jan 86 €21.01
493 DIGITAL CAPACITANCE METER Dec 85 £49.95
481 SOLDERING IRON CONTROLLER OctB5 €6.26
484 STEPPER MOTOR INTERFACE FOR THE BBC

COMPUTER less case Aug 85 €9.60

1D35 STEPPER MOTOR EXTRA €9.15

OPTIONAL POWER SUPPLY PARTS €586
461 CONTINUITY TESTER July 85 €708
455 ELECTRONIC DOORBELL June 85 £8.63
444 INSULATION TESTER Ape 85 €22.37
392 BBC MICRO AUDIO STORAGE SCOPE

INTERFACE Nov 84 €40.82
387 MAINS CABLE DETECTOR Oct 84 £6.3n
386 DRILL SPEED CONTROLLER Oct84 £99
362 VARICAP AM RADIO May 84 €15 02
337 BIOLOGICAL AMPLIFIER Jan 84 €27.59
263 BUZZ OFF Mar 83 £6.49
242 INTERCOM no case July 82 £6.50
240 EGG TIMER June 82 €7.85
108 INSITU TRANSISTOR TESTER June 78 £€10.76
106 WIERD SOUND EFFECTS GEN Mar 78 £8.94
101 ELECTRONIC DICE Mar 77 €7.18

HAMEG AW 203-7 03 CILLOSCOPE)

H.ghqrality reliable instrument made in W Germany
Outstanding performance Fult two year parts and labour
warranty 20MHz-2 channels 1mV sensiivity £asy to operate
and high performance 8 +£59.15 VAT
{Cheques must be cleared) Next day Delivery £10.00

EDUCATIONAL BOOKS &
| BOOK PROJECTS |

ADVENTURES WITH ELECTRONICS
The classic Easy to Follow book suitabte for all ages Ideal
for beginners. No soldering uses an S-DEC breadboard
Gives clear instructions with lots of pictures 16 projects
including three rachos, siren, metronome, organ, intercom,
timer, etc Helps you learn about electronic components
and how ctrcurts work Component pack includes an S-DEC
breadboard and all the components for the series.

ADVENTURES WITH ELECTRONICS
COMPONENT PACK (less book)

£575
£2283

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

FUN WITH ELECTRONICS Book
COMPONENT PACK (less book)

£295
£1793

30 SOLDERLESS BREADBOARD PROJECTS
Abookof projects by R. A. Penfold covering a wide range of
interests. All projects are built on a Verobloc breadboard
Full layout drawings and component identification
diagrams enable the projects to be built by beginners. Each
circuitcan be dismantied and rebuilt several times using the
same components. The component pack allows all projects
in the book to be built one at a time.

Projects covered include amplifiers, ight actuated switches,
timers, metronome, touch switch, sound activated switch
maisture detector, M W Radio, Fuzz unit, etc.

30 SOLDERLESS BREADBOARD
PROJECTS Book 1
COMPONENT PACK

£295

ENJOYING ELECTRONICS

A more advanced book which introduces some anthmetic
and calculations to electronic circuits. 48 chapters covering
elements of electronics such as current, transistor switches,
flip-flops, oscillators, charge, pulses, etc. An excellent
follow-up to Teach-in or any other of our series. Extremely
well explained by Owen Bishop who has written many
excellent beginners’ articles in numerous electronics
magazines

ENJOYING ELECTRONICS Book
COMPONENT PACK

£360
£1462

Note - A simple multimeter is needed to tully follow this
book. The M102 BZ is ideal. £13.98

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

A FIRST ELECTRONIC COURSE BOOK £4.99
PACK £22.83
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INSULATION ™

TESTER =

EE APRIL 85

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

designs and extremely popular. @

I B
-

KIT REF 444
B SRS
1 L 1A

Leemins T

: X

3 BAND
SHORT WAVE RADIO

EE AUG 87

Covers 1.6-30 MHz in 3 bands using modern
miniature coils. Audio output is via a built-in
loudspeaker. Advanced design gives excellent
stability, sensitivity and selectivity. Simple to

build. @

KIT REF 718
PORTABLE ULTRASONIC
PEsSTSCARER

EE AUG ‘91

A powerful 23kHz Ultrasonic generator in
acompact hand-held case. A MOSFET
output drives a weatherproof transducer
at up to 300V peak to peak via a special
tuned transformer. Sweeping frequency
output requires no setting up or
alignment. Kit includes all components,
PCB, transducer and case

KIT REF 842

lt' lmm
EE U '
\
EE MAY ‘87
A mains powered loniser with an output of
negativeions that give a refreshing feeling to the
surrounding atmosphere. Negligible current

consumption and all-insulated construction
ensure that the unit is safe and economical in

use. Easy to build on a simple PCB.
KIT REF 707 @

LIGHT RIDERS

EE OCT ‘86

Three projects under one title - all simulations of
the Knight Rider lights from the TV series. The
three are a lapel badge using six LEDs, a larger
LED unit with 16 LEDs and a mains version
capable of driving six main lamps totalling ov~*
500 watts.

KIT REF 559 CHASER LIGHT £15.58
KIT REF 560 DISCO LIGHTS £22.41
KIT REF 561 LAPEL BADGE £11.65

Evervday Electronics, February 1992

EE MAY 89

Produces high power ultrasound pulses. L.E.D
flashes to indicate power output and level.
Battery powered (9V-12V or via Mains Adaptor).

KIT REF 812
Marins Adaptor £2.02

D

- DIGITAL COMBINATION
LocK

EE MAR ‘91

Digital combination lock with a 12 key keypad 4 digut
code operates 250V-16A SPCO relay A special
anti tamper circuit allows the relay to be mounted
remotely from the keypad without any loss of secunty
Can be operated in many modes (latching unlatching
manual automatic setting continuous: momentary
output etc ) Article describes operation as Vehicle
Immobilising secunty system Low current drain
Kit includes drilled case

£19.86

KIT REF 840

2y

ACOUSTIC :
PROBE

EENOV ‘87

A very popular project
which picks up vibrations by
means of a contact probe
and passesthemon to a pair
of headphones or an
amplifier. Sounds from engines, watches and
speech travelling through walls can be amplified
and heard clearly. Useful for mechanics,
instrument engineers and nosey parkers!

KIT REF 740

¢

| MICROCONTROLLER
LIGHT SEQUENCER

EE DEC 90

A superb kit wtth pre-drilled painted and silk screen
pninted case for a really professional finish This kit
uses a microcontroller I.C. 1o generate 8-channel
light sequences.. Sequences are selected by keypad
from over 100 stored in memory. Space for 10 user
programmed sequences up to 16 steps long also
available. 1000 watts per channel, zero volt
switching, inductive load capability Opto-isolated

for total safety. Many other features

Complete kit ncludes case, PCBs,

all components and hardware.
KIT REF 838

| EE TREASURE X
HUNTER
EE AUG ’89
A sensitive pulse induction
Metal Detector. Picks up
coins and rings etc., upto 4¥N
20cms deep. Low “ground €4
effect”. Can be used with
search-head underwater
Easy to use and build, kit
includes search-head, handle, case, PCB and all
parts as shown.
KIT REF 815

Including headphones

—_—

DIGITALLCD
THERMOSTAT

EE MAY ‘91

A versatile thermostat with LCD read out MIN MAX
temperature recording. clock and indwidually settable
upper and fower switching points Covers -10t0 110
degrees Celstus, accurate to within O 1 degrees
Submersible probe on 3 meter lead Kit includes
punched and printed case Save on energy bills by
improved control of your hot water system Also ideal for
greenhouse sotl temperature and aquanium control
Complete kit includes thermostat and probe, mains
power supply and relay output, PCB’s and punched and

printed case @

KIT REF 841
‘I /y

MOSFET : /
VARIABLE

BENCH25V 2.5A (8 = :
POWER SUPPLY g

EE FEB 88

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

KIT REF 769

4 CHANNEL
LIGHT
CHASER

EE Jan ‘90
A 1000W per channel chaser with zero volt
switching, hard drive, inductive load capability,
mic sound sensor and sophisticated ‘beat’
detector. Chase steps to music or auto when
quiet. Variable speed and mic. sens. LED mimic
on front panel. Switchable for 3 or 4 channels.

P552 output. Ideal for rope lights, pin spots. disco
and display lighting.

KIT REF 833

EE OCT ‘88

Safe low-cost unit capable of erasing up to four
EPROM’s simultaneously in less than twenty
minutes. Operates from a 12V supply. Safety

interlock. Convenient and simple to build and
use.

KIT REF 790

EPROM

SUPERHET BROADCAST
RECEIVER

EE MAR ‘%0

At last, an easy to buld SUPERHET A.M. radio
kit . Covers Long and medium Wave bands. built
1n loudspeaker with 1 watt output. Excellent
sensitivity and selectivity provided by ceramic I.F
filter. Simple alignment and tuning without
special equipment. Kit available less case, or with
pre-cut and drilled transparent plastic panels and
dial for a striking see-through effect.

KIT REF 835




Finally...an exceptional PCB and Schematic CAD

system for every electronics engineer!

BoordMoker 1is a powerful software tool which
provides a convenient and professional method
of drawing your schematics and designing your
printed circuit boards, in one remarkably easy to
use package. Engineers worldwide have
discovered that it provides an unparalieled price
performance advantage over other PC- based
systems.

BoardMaker 1 is exceptionally easy to use - its
sensible user interface allows you to use the
cursor keys, mouse or direct keyboard
commands to start designing a PCB or
schematic within about half an hour of opening
the box.

HIGHLIGHTS

Hardware:

@ 1BM PC, XT, AT or 100% compatibie.

| MSDOS 3.x.

B 640K bytes system memory.

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

B Microsoft or compatible mouse recommended.

Capabliities :

integrated PCB and schematic editor.

8 tracking layers, 2 silk screen layers.

Maximum board or schematic size - 17 x 17
inches.

2000 components per layout. Symbols can be
moved, rotated, repeated and mirrored.

User definable symbol and macro library faciiities
including a symbol library editor.

Graphical library browse facility.

Design rute checking (DRC)- checks the
clearances between items on the board.
Real-time DRC display - when placing tracks you

can see a continuous graphical dispiay of the
design rutes set.
Placement grid - Separate visible and snap grid -

.
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'
R=AE
l
4

$
1
1

Produce clear, professional schematics for
inclusion in your technical documentation.
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PCB Iayout editor provndes full analogue, digital and surface
mount support - ground and power planes (hatched or
solid)- 45 degree, arced and any angle tracks.

7 placement grids In the range 2 thou to 0.1 inch.
Auto via - vias are automatically placed when
you switch layers - layer pairs can be assigned by
the user.

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.

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

Clircles - Arcs and circles up to the maximum
board size can be drawn. These can be used to
generate rounded track corners.

Ground plane support - areas of copper can be
filled to provide a ground plane or lorge copper
area. This will automatically flow around any
existing fracks and pads respecting design rules.

Despite 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.

£95

Don’t take our word for it. Call us today for a
FREE demonstration disk and judge for yourself.

— -

Tsien (UK) Limited
Cambridge Research Laboratories
181A Huntingdon Road

Output drivers :
Dot matrix printer

Compensated HP laser pnnfer
PostScript output.

Penplotter driver (HPGL or DMPL).
Photoplot (Gerber) output.

NC (ASCIl Excellon) drill output.

All trade marks acknowledged

‘; » |
tsien

Cambridge CB3 0DJ
Tel 0223 277777
Fax 0223 277747
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REMOTE

A number of readers have recently requested projects for wireless remote
door bells/baby alarms, etc. While these items can now be purchased and
used legally in the UK it is not easy for the hobbyist to build them and use
them legally. Basically the position is this:

There is now a category of low power radio devices that are exempt from
licensing, virtually all of them do however require type approval before
they can be used. To quote the Radiocommunications Agency (an Execu-
tive Agency of the Department of Trade and Industry).

“The use or installation of non-type approved devices is an offence under
Section | of the Wireless Telegraphy Act 1949. It is also an offence to
possess such a device with intent to use it, contrary to Section | of the 1949
Act. The maximum penalty for each of these offences is £2,000 fine and/or
six months imprisonment, where the offence is tried summarily or an un-
limited fine and/or two years imprisonment, where the offence is tried on
indictment. In each instance, the Courts may also order forfeiture of any
equipment used in the commission of the offence.”

The only items that do not require type approval are metal detectors and
model control equipment, and these must work within certain specifica-
tions.

APPROVAL

In short it is not possible to build any low power radio project (other than
a metal detector or model control unit) and use it in the UK without getting
type approval. (Licenced amateur radio enthusiasts can, of course, build
and use transmitting equipment on the various specified amateur bands,
they have to pass the Radio Amateurs Examination before they can do
this).

Items like radio microphones, radio car alarms, induction communica-
tions systems, etc. must all be type approved, this requires the submission
of a representative production unit to one of the approved test houses.
After satisfactory completion of type testing, provided the Radio Com-
munications Agency accepts the report, a Type Approval Certificate is
issued. Of course all this requires the manufacturer to pay the required fees
and to confirm that the item under test is representative of a production
unit.

SUBSCRIPTIONS

Annual subscriptions for delivery direct to any
address in the UK: £18.50. Overseas: £23
(£40.50 airmail). Cheques or bank drafts (in £
sterling onlE) payable to Everyday Electronics
and sent to EE Subscriptions Dept, 6 Church
Street, Wimborne, Dorset BH21 1JH. Tel: 0202
881749. Subscriptions start with the next
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available issue. We accept Access (Master-
Card)tgr Visa payments, minimum credit card

BACK ISSUES

Certain back issues of EVERYDAY
ELECTRONICS are available price £1.80 (£2.30
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, should be
sent to Post Sales Department, E
Electronics, 6 Church Street, Wimbomne, 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 Manager:
PETER J. MEW, Frinton (0255) 850596

Classified Advertisements:
Wimborne (0202) 881749

READERS’ ENQUIRIES

We are unable to offer any advice on
the use, purchase, repair or modification
of commercial equipment or the incor-
poration or modification of designs pub-
lished in the magazine. We regret that we
cannot provide data or answer queries
on articles or projects that are more than
five years old. Letters requiring a per-
sonal reply must be accompanied by a
stamped 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
teatured, 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 bons
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 fauits 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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GARY CALLAND —

“Hey Presto!” You can play your favourite
tapes through the TV sound system.
Simply plug into your Personal Stereo
and the aerial socket of the TV set.

also into the aerial socket of the television
set. All that has to be done is to tune in the
television, turn up the volume, press play
on the personal stereo and away you go.
Problem solved!

HOWIT WORKS
The heart of the Telesound is a UHF

away from home and have to stay in

FOR those people who have to travel
hotels, a personal stereo can be a

great companion. Hours travelling on the
train, boat or plane can seem to fly by
with a little help from a favourite D.J. or
a recently bought cassette. Again, in the
hotel room a personal stereo can be invalu-
able; most hotel rooms come complete with
a television, but few have a tuneable radio
and even fewer have a cassette player.
There is one slight problem though:
sometimes a personal stereo can be a bit
too personal. Listening on headphones is
fine on a train, boat or plane, but listening
whilst in the hotel room’s shower for

loudspeakers are bulky so you may as well
carry around a proper radio-cassette player
in the first place!

But how do you get a large radio-cassette
player into your back pocket? They're not
easily transportable really!!

So the problem still remains. Also, it
seems silly to provide an amplifier and
loudspeaker when one already exists in the
hotel room - in the form of a Television set.
The trick is how to get to it without the use
of a soldering iron.!

The solution to all these problems is of
course the Telesound; a small black box
which plugs into your personal stereo and

Modulator. This accepts video and audio
signals and modulates them onto a u.h.f.
carrier. This carrier signal is similar in form
to the transmitted signals received by the

TV aerial and it is processed by the TV in

the same way.

The TV's electronics can demodulate the
carrier to reproduce the original audio and
video signals: the audio signals are simply
amplified and fed to the loudspeaker while
the video signals are used to generate a
picture on the TV's screen. (UHF Modul-
ators are commonly used in home com-
puters where they convert data from the

computer into a form a TV can use.)

example soon results in soggy earpads and
a broken wet plastic box! Also, strangula-
tion is common whilst using headphones in
bed; the headphone cable gripping tighter
and _tlghter with every toss and turn of an UHE FREQUENCY LF. AMP 4 JToeS -
evening snooze or a morning doze. TUNER CHANGER os‘-\:%o AMPLIFIER CR
TELESOUND DEFLECTION COILS
The obvious solution to this problem, p 1
of course, is to obtain an amplifier and
plug the personal stereo into it. Then, the LF b SYNC PULSE LINE + FIELD
amplifiers loudspeaker dispenses with the 0SCILLATOR 0E-MOD SEPARATOR TIME BASE
need for headphones altogether. However, -
amplifier power supplies are heavy and
Fig. 1. Showing simplified interlaced AU0I0O  IMUTE | COINCIDENCE SYNC PULSE
- LOUDSP EAKER
scann/ng ona TVSC/‘een. AMPLIFIER OETECTOR GENERATOR
(E£2¢903)
r -
{ T
- - L"’ -
~ i e Fig. 3. Block diagram of 8 monochrome TV receiver.
- ~ —’—
o~ - ——
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Fig. 2. Typical signal waveform received by the television set.
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The Telesound directly feeds the audio
output signal from the Personal Stereo,
which usually goes to the headphones, to
the audio pin of the UHF Modulator. It
just so happens that the audio output range
from a personal stereo matches the audio
input range of the modulator very well.

This unit is not quite as simple as that
though. Most colour television sets also
require some video signal component to the
modulated carrier as well as the audio
component in order to operate correctly.
Nearly all modern colour television sets
have a facility that mutes the sound when no
picture information is present.(This feature
is omitted from small black and white
portables).

The Telesound fools the TV's electronics
by providing a crude video signal similar to
but not as complex as proper picture infor-
mation. This crude signal also doubles as an
aid to tuning the TV into the Telesounds fre-
quency, since it generates a simple picture on
the TV screen when tuned correctly.

TELEVISION
PICTURE

GENERATION

A TV picture is produced by an electron
beam scanning a number of lines over the
screen, increasing or decreasing in intensity
to produce light or dark areas. In the UK,
625 lines are used.

ldeally, one complete picture should be
produced every 1/50 of a second in or-
der to give the impression of continuous
uniform pictures. However, this would re-
quire a lot of signal capacity, and so to
reduce bandwidth, interlaced scanning is
employed.

With interlaced scanning, the whole pic-
ture area is covered by 312.5 lines. This is a
frame and occupies 1/50 of a second. The
remaing 312.5 lines cover the screen, filling
the space between those in the first frame
during another 1/50 of a second. Hence
a localised area changes every 1/50 of a
second, enough to fool the eye, but the
complete picture area is updated only every
1/25 of a second. See Fig 1.

The TV receiver circuits are adjusted for
approximately the same scanning speed as
that of the TV camera. At the end of each
line, a line synchronising pulse occurs and
triggers the receivers line-scan and fly-back
circuit. Sync pulses are therefore produced
atarate of 15.625kHz.

At the end of the frame, a series of pulses
trigger the frame-scanning circuit, return-
ing the electron beam to the beginning of
its travel over the picture area. Fig 2 shows
a typical signal waveform.

TELEVISION

RECEIVER

The simplified block diagram of a typical
black and white TV receiver is shown in
Fig. 3. The tuner selects the appropriate
channel and i.f. frequency conversion takes
place in the frequency changer. The weak
i.f. signal is amplified and demodulated
into video and sound information which is
fed to the video amplifier.

The video amplifier output waveform
consists of picture information which con-
trols the intensity of the electron beam, and
line and field synchronising.pulses which
are used to trigger the timebase generator.
Sound information is also carried. This
signal is fed to a sound detector and also to
a sync pulse separator.

The separated sync puises are then
compared in the coincidence detector with
the line flyback pulse, generated by the line

Everyday Electronics, February 1992
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Fig. 4. Waveform produced by Telesound and presented to the TV.

timebase generator. If valid picture infor-
mation is present, i.e., line sync pulses
of the correct frequency and phase are
present, then the mute output from the
coincidence detector to the audio amplifier
is disabled, otherwise the loudspeaker is
silent.

The waveform produced by the Tele-
sound is shown in Fig 4. It is simple, but
enough to fool the TV's coincidence detec-
tor into disabling the mute function; the
waveform's troughs approximate to sync
pulses. A frequency of 31.25kHz, double
the usual sync pulse frequency, is used as
this produces better resuits.

CIRCUIT
DESCRIPTION

The full circuit diagram for the Tele-
sound unit is shown in Fig. 5. The u.h.f.
modulator requires +5V and this is
provided by the regulator ICI. Resistor R1
and l.e.d. D1 provide power on indication.

The audio output from the Personal
Stereo is fed directly to the audio pin (B) of
the modulator module. Resistor R3 sets the
modulators fine tune carrier frequency.

Video information is provided by the
unijunction relaxation oscillator formed by
TRI1 and emitter follower TR2. The volt-
age at the emitter of the unijunction TRI
rises as capacitor C3 charges via resistor
R2 and preset VRI until its trigger voltage
is reached. TR1 then conducts, discharging
C3 rapidly. The cycle then starts again.

The charge/discharge voltage across
capacitor C3 is buffered by emitter follower
TR2 and fed to the video pin (D) on the
modulator. Frequency can be altered by
adjustment of preset VRI and amplitude
adjusted by preset VR2.

The low value resistors R4 and RS have
been included to “mix™ the two channels
from the personal stereo headphone output
socket. A twin-core screened lead from
R4/RS is terminated with a stereo jack

plug.

FROM
RS PERSONAL
a2 STERED
N =
R3 \mm
ISk
% (Al NC,
L'ﬂ.'—‘ ..... o Towe "€
5 YO TV
11 TONER e o AERIAL
MODULE our
UM1286 SOCKET
Y10EO
FINE GROUN
TUNE CASE

(8835000 )

Fig. 5. Complete circuit diagram for the Telesound unit.
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CONSTRUCTION

The Telesound unit is built on a small
single-sided printed circuit board (p.c.b.)
and the component layout and full size
copper foil master pattern is shown in Fig.
6. This board is available from the EE PCB
Service, code EE784.

‘ R2
The relatively few components are all TR1 _vR (D chRz — .
fitted onto the p.c.b. Holes for the mod- 8’" @ E@

ulator's mounting tabs should be drilled oAl
first before any components are mounted. LN STEREO
Note, the rear tab should be removed since ]'20
this prevents the battery compartment lid S @ )
from sliding into position when the unit is ]_. Ic™
complete. ® aR
No particular order of component inser- 2 ' 01
tion is strictly necessary but orientation of :Q
components should follow that of Fig 6.
Remember to bend in slightly and solder @
to the p.c.b. ground plane the modulators -
mounting tabs. B— ¢
The specified case used to house the cir- N ) s1
cuit board comes complete with a PP3 bat- N @ @ our w |

TO Tv

- o FROM —=—t=—g
tery compartment, p.c.b. fixing holes and a RO o 1C1
+

removable front panel. See Fig. 7 for front
panel drilling details.

The audio screened lead from the Per-
sonal Stereo is simply soldered directly
onto the p.c.b. via a grommet in the front
panel. However, the TV coaxial cable has
to be soldered into the u.h.f. modulator.

The outer “screening” braid is soldered
onto the phono socket outer, while the in-
ner cable enters the u.h.f. modulator via
the phono socket. The modulator’s lid is
removable, and the inner cable is carefully
soldered onto the phono socket signal tab.
Once completed the lid should be replaced.

COMPONENTS

Resistors2 -
R1 k
R2 aK7 See
RS 3k SHOP

R4,R5 22

ano26wskcabon TALK
Page

Potentiometers

VR1 10k preset, vertical
VR2 1k preset, vertical
Cg?acitogssu Ehwlum 16v Fig. 6. Printed circuit board component layout and full size copper foil
é2 On1 ceramic, 5mm pitch master pattern for the Telesound.
C3 1n ceramic, 5Smm pitch
Semiconductors
D1 5mm red low current l.e.d.
TR1 2N2646 unijunction
transistor
TR2 BC108 npn transistor
or similar
iC1 78L05 +5V 100mA

voltage regulator
Mod.t  UM1286 UHF Modulator

Miscellaneous
S2 Single pole, right-angled,
p.c.b. mounting slide
switch
Case, remote control box size 119mm
x 67mm x 37.5mm; 3.5mm stereo jack
plug; TV aerial socket; single-core
screened audio cable; single-core co-
axial TV cable; small rubber grommets
(2 off); PP3 battery clip, with leads;
solder etc.
Printed circuit board available from the
EE PCB Service, code EE784.

Approx cost £ 2 5
guidance only
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Fig. 7 Case front panel details.
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Frg. 8. Screen image when unit is cor-
rectly tuned.
1s set to mid-way position and preset VR
adjusted untl the screen changes from
noise to that of Fig 8

Adjust VR2 to the optimum position.
This is best done by trying the unit in two
or three different TV's. Once this is done,
acceptable sound quality should be heard
once “play” has been pressed on the Per-
sonal Stereo

Not only can cassettes be played, but
the unit should not affect normal personal
stereo radio reception. However, the lead
from the personal stereo to the Telesound

The completed p.c.b., after battery sup-

ply cable connection, is fixed to the case via SETTING-UP AND ZST;Ldr:gigzgﬁif"g nee this s o used
three self-tapping screws into the recesses USE The current drain from the PP3 battery

provided. Cable ties are used around both
cables to prevent cable strain damaging the
soldered connections.

To set up the Telesound unit it is plugged
into the aerial socket of the TV. which
should be tuned to channel 36. Then VR2

powering the Telesound is quite small and
so the battery should well outlast those of
its Personal Stereo companion. 0

WINTER 1991/1992 CATALOGUE

OUT NOW!

B 100’s of price reductions
throughout the catalogue

B 200 pages

B Latest new products

B £££'s worth of discount
vouchers

B On sale from 14th November
at most large newsagents

£1.70

or directly from Cirfat
plus 30p postage

C'rk"/ CIRKIT DISTRIBUTION LTD B-=

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 444111 - Fax (0992) 464457
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Constructional Project

THE

SPECTRA-LITE?

CHRIS WALKER

="y Y

Add a touch of colour to your day!
A novel colour-changing lapel badge

or brooch.

NE OF the most awkward questions
o that a constructional electronics en-

thusiast can be asked is, “What is
your hobby?”

What do you answer?

“Electronics,” is a vague title which does
not describe the constructional aspect; the
hobby of an arcade game player could be
described as ‘Electronics’. How about, I
build and modify electronic devices based
on constructional articles in monthly jour-
nals or from kits of parts ... ,” yawn,
yawn!

When being introduced to strangers, we
are often labelled as ‘The Electronics Bof-
fin’, or ‘The Whiz-Kid’. The author was
once described as a “‘freelance inventor” —
Yuk!

RIGHT SPECTRUM

What we need is a simple artefact which
sums-up our fascinating hobby without
further enhancement, and which leaves the
opposition intrigued and speechless.

The Spectra-Lite is a very discreet lapel
badge or brooch which slowly, smoothly
and subtly changes in colour between red,
orange, yellow and green. In the same way
that a member of a national club or institu-
tion would wear a buttonhole badge to an-
nounce his membership to others, you can
wear the Spectra-Lite as an exhibition of
your electronic creativity.

Unlike some similar electronic jewel-
lery, this badge was designed to be dis-
creet and smart, not blatant and vulgar.
Nevertheless, it does tend to make the
wearer the focus of attention in a crowd
and it works wonders for destroying
someone’s drift in the middle of a face-to-
face conversation!

BADGE

The badge itself is made from a tri-colour
light emitting diode. These devices actually
contain two l.e.d. chips, one green and one
red, in a single milky-white package. By
illuminating each chip to different extents,
the l.e.d. can be made to light up any
colour in the spectrum from red to green.

These l.e.d.’s are available in Smm round
and 10mm round packages and also in a
rectangular version. The prototype badge
is actually formed from two rectan-
gular devices mounted side-by-side. This
produces a Smm square light-emitter which
protrudes neatly through the button-hole
on a jacket lapel.

Feel free to use the other shaped tri-
colour l.e.d.’s to create other badge designs
if you wish.

HOWIT WORKS

A sawtooth waveform generator is used
to slowly increase the intensity of the green
part of the l.e.d. up to is maximum bright-

Fig. 1. Block diagram for the Spectra-Lite Lapel/ Badge.

SLOW SAWTOOTH
GENERATOR, FREQUENCY f1

CURRENT AMPLIFIERS

f2>1h
SLOW SAWTOOTH
GENERATOR, FREQUENCY f2
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ness, see Fig. 1. The intensity is then slowly
reduced until the le.d. is off. This cycle
is repeated with a period of about one
minute.

The red le.d. receives current from
another sawtooth generator and it un-
dergoes a similar but slightly faster cycle
with a period of about 50 seconds. The
result is that the overall l.e.d. appears to
very slowly change colour as the two
sawtooth waves move into phase and out
of phase with each other.

CIrRCUIT
DESCRIPTION

A glance at the circuit diagram in Fig.
2 will reveal that the complete circuit for
Spectra-Lite is built from two almost iden-
tical sections.

Before we go any further, it should be
noticed that a “split rail” power supply
of +4.5V and —4.5V is obtained from a
single 9V battery, Bl. The OV line is to be
found at the centre of the potential divider
formed by resistors Rl and R2. All volt-
ages in the following text are measured
with respect to the OV line.

Operational amplifier IC1a together with
resistors R3 to RS and capacitors Cl and
C2 form an astable multivibrator, a circuit
in which the output of the op. amp (pin
1 of IC1) oscillates between about +4.5V
and — 4.5V with a cycle period (in seconds)
given by the formula:

T =27 x R3 x(C1+C2)

R3in MR
Cl,C2inpF

To understand how the multivibrator
works, imagine that the output (V) is
saturated high at about 4V (the outputs of
the LM 324 cannot quite reach the positive
supply voltage). The voltage at the junction
of R4 and RS will be:

ax —90
(100 + 68)
and this voltage is presented to the non-
inverting input (pin 3) of ICla. Call this
voltage V ;.

Current will flow from the output of the
op.amp through resistor R3, and this will
start to charge up the capacitors Cl and C2
so that the voltage across the capacitors in-
creases exponentially, see Fig. 3. This volt-
age (V_) is presented to the inverting in-
put (pin 2) of ICla. Incidentally, two IuF
capacitors are used because they fit more
conveniently on the circuit board than one,
larger 2.2uF capacitor.

Op.amp. ICla behaves as a voltage com-
parator and it’s output will stay high un-
til the capacitors have charged so that V_

24V
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just exceeds V4. At this point, Voyr will
saturate low, rightdown to —4.5V and V
will now be at a value of

x —100_ . -2.7V
(100 + 68)

The capacitors Cl and C2 will begin to
charge with the opposite polarity and.
therefore, V_ will decrease exponentially.
When V_ falls just below V., Vourt will
once again go to +4V and the whole cycle
starts over again.

CURRENT
BUFFER

The multivibrator circuit is often used to
provide a square wave signal at the output
of the op.amp but, in this application, the
sawtooth waveform across the capacitors is
taken to the non-inverting input of another
op.amp, ICIb, wired as a voltage-follower.
The input impedance of an op.amp is very
high, so the charge discharge rate of the
capacitors is unaffected by this connection.

A voltage-follower has a voltage gain of

one. so the output at pin 7 follows the
same sawtooth waveforms as that across
capacitors Cl and C2. However, the output
impedance of the op.amp is quite low and
pin 7 can easily supply the current neces-
sary to light the two Green l.e.d.’s Dla and
D2a

Another multivibrator and voltage-fo!-
lower is formed by ICid and IClc which
drive the red l.ed.’s DI1b and D2b. How-
ever, since resistor R6 has a lower resis-
tance than R3. this oscillator cycles slightly
faster than the ““green™ one.

Current consumption goes up and down
like a yo-yo as the l.e.d.’s turn on and off.
With both le.d.’s off the circuit consumes
about SmA. When fully illuminated this
rises to about 45mA. An alkaline PP3 bat-
tery should give about 20 hours of service,
enough to last through the longest of social
engagements!

CONSTRUCTION

Most of the control circuit and the
battery is housed inside a small plastic

+LVS

\5|
R1
Lk?
+ C1I—-
i W =
i L
' BY !
HEL
v oov
.

R2
Lk?

1]
4
R10 ‘ R R12

330 33 330
D2a P D‘z D2b
i

Fig. 2. Complete circuit diagram for the
Spectra-Lite. Diodes D1 and D2 are
tri-colour rectangular l.e.d.s.

Oov

274

~L-5v 4

multivibrator. Refer to Fig. 2 and text.

Fig. 3. Voltage variations in the astable
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COMPONENTS

Resistors
R1,R2  4k7 (2 off) See _
R3 10M C
R4,R7 68k (2 off)
R5 R8 100k (2 off) TALK
R6 8M2 Page
R9 to

R12 330 ohms (4 off)
All 0.6W 1% metal film

Capacitors
C1to C4 1 metallised polyester film
(4 off)

Semiconductors

D1, D2 tri-colour rectangular light
emitting diode (2 off)
IC1 LM324 quad op-amp
Miscellaneous
S1 single pole miniature slide
switch
B1 PP3 9V battery

Stripboard 0.1in. matrix, size 8 strips
by 27 holes; plain matrix board 30mm
x 45mm; plastic case, size 72mm x
49mm x 25mm; 14-pin d.il. socket;
battery clip; thin insulated connecting
wire; nylon ties; solder etc

Approx cost
guidance only

£6.50

Verobox (or similar) measuring 72mm x
49mm x 25mm. It is a bit of a squecze
fitting everything in. but you do require a
compact unit which can be hidden in a
pocket somewhere on your person. Three
thin wires link the control box to the
badge.

Apart from the onoff switch, tricolour
led.’s and the limit resistors. all com-
ponents are mounted on a small piece of
stripboard size 8 strips x 27 holes. The
topside component layout and details of
the breaks required in the underside copper
strips'is shown in Fig. 4

If using the specified plastic case, pre-
pare the stripboard by cutting it to size
and removing the corners to allow for the
corner pillars in the case. Before mounting
any components, make sure the board will

The completed badge
board and the contro/
board mounted in a small
plastic case.
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Fig. 4. Control circuit stripboard component layout and details of breaks
required in the underside copper tracks.

fit in the case along with the battery: file
down the board if necessary.

Make the seven breaks in the cooper
strips as shown. Either use a track-cutting
tool for this purpose or use a 964" twist
drill held in the fingers.

Assembling the components on the strip-
board is straightforward and should not be
beyond the abihties of most beginners.
However, the high components density
calls for a small soldering iron bit and a
steady hand. It is also a good idea to hold
the board steady in a vice or clamp whilst
working on it.

Start by soldering a 14-pin d.i.l. socket in
place to take IC1. but do not insert the i.c.
at this stage. Then solder in the resistors R1
to R8 making sure that you place the cor-
rect values in the appropriate places; refer
to the component list. Notice that resistors
R9Y to R12 are located on the Badge circuit
board.

Now insert the capacitors and then the
four wire links. Small pieces of single-core
tinned copper wire is best for these links.
Cut three light-duty insulated flexible wires
to a length suitable to run from the control
box to the badge and solder these wires to
the stripboard.

Cut mounting holes in the box for the
on/off switch S1 and also a small exit hole
for the wires to the badge. Complete the
wiring between the battery clip. switch and
circuit board according to Fig. 4.

Finally. insert IC1 into it’s socket, ensur-
ing that the device is correctly orientated.

This i.c. is not sensitive to static electricity
and may be handled without tear!

It is beneficial to now brush the copper
side of the stripboard with methylated
spirits to remove finger grease from be-
tween the tracks which, if allowed to
remain, could reduce the effective resis-
tance of R3 and R6 which would increase
the oscillator frequency

BADGE

The prototype badge was built on a
small piece of plain matrix board as
detailed in Fig. 5. It is not worth buying
a large piece of plain board especially
for this job. any thin. stiff’ insulating
material (plastic, stiff card etc.) will
suffice. If such material is used. then
small diameter holes should be drilled
for the component leads at the relevant
positions.

Mount the two l.e.d.’s DI and D2. and
the four resistors R9 to R12, on one side
of the board. On the reverse side, bend the
leads flat against the board to secure the
components in place.

The side faces of the two rectangular
l.e.d.’s can be glued together so that they
appear as a single unit. It does not really
matter which way around the l.e.d.’s are
inserted on the board as long as they
are both positioned the same way so that
green is connected to green and red to red.

Solder the component leads together as
shown in the diagram. The l.e.d.’s. like
most semiconductors, can be damaged by

B 4——o R1l Fe g0l R TRI-COLOUR 00 =8 00 0 o

R9 e ¢ O] ot C L.ED o= 0 0 O o0

A w———e o RIO g._.i AL o—ooooLo

o _R12 02 N e
(Ll 2 INSULATED {245

WIRE — 000000000

GREEN CO“RED 00000000000

00000000000

THREAD WIRE THROUGH 000000000090

HOLES IN B0ARO SOOI

00000000000

;:RGE.UNUSEO S'ECT'ON MATRIX BOARO |6 0 0 0 0 0000 0O

BOARD HELPS TO

STABILISE THE BAOGE " T OO OO OO

BEHIND THE LAPEL LA 00000000000

CB'ORACR":)" 00000000000

. INSULATED BARED EN0O |0 0000000000

WIRF 00000000000

000000000O00O0

Fig. 5. Layout and wiring of the plain matrix "badge’ board together with
le.d. pinout details and suggested method of anchoring the flying leads.

88

excess heat whilst suidering so be as brief
as possible with the ron.

Attach the three leads from the Con-
trol Box to the Badge. To prevent the
wires straining on the soldered joints they
should be threaded through the holes in
the board as described in Fig. 5. The wire
labelled 4 in Fig. § goes to connection 4
in bFig. 4. Bto B, ete

Finally. the leads can be neatly fastened
together with mvlon cuble ties. or some-
thing similar.

TESTING

Attach a battery and switch S1 ON. The
l.e.d.’s should imineciately light and start
to change colour Check that both red and
green lights cycle through the complete in-
tensity range from ofl to tull brightness

It neither l.e.d. lights then switch off and
carefully check vour construction. By far
the majority of circuit faults boil down to
constructional error: wrongly placed com-
ponents or bad soldering leading to dry
joints and/or solder blobs bridging across
adjacent copper tracks.

If you are convinced that your construc-
tion is impeccable then try the following
tests which may help 10 locate a fault.

Remove IC! from its socket and then.
with power applied to the circuit. use a
piece of wire to link between pin 4 and pin
7 of the empty i.c. socket. This effectively
applies +4 5V directly to the badge board
and, as a consequence. the green le.d.’s
should light brightly

Similarly. a link between pin 4 and pin
8 should light the red le.d.’s. If either of
these tests fail then (assuming that the bat-
tery is not dead) the fault may lie on the
badge board or its associated wiring.

if the l.e.d.’s pass these tests then it is
possible that the LM324 i.c. has failed.
This is especially likely if the device was
wrongly inserted in its socket and power
was applied. Try renewing thei.c.

It is very unlikely that new resistors or
capacitors will be faulty but it is very easy
to accidentally confuse two resistor values
and insert them in the wrong places.

Enjoy wearing your ‘Spectra-Lite". It is
bound to raise a few eyebrows as it adds a
touch of colour to your day!

Badge component layout.

Spectra-Lite hidden behind lapel and
in breast pocket
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* Free pre-paid envelope
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# Pages of special offers
* Free gifts

P L

TWIN FLUORESCENT LAMP - 12V

e

POST & PACKING
IS NOW

£2.25

ALL PRICES
INCLUDE

X 17%% var

COMPUTER GRADE CAPACITORS
4700ut 100V Max Ripple 8 4 at 100Hz - 85°C
DIMS 115x 50mm List price 18 over £14 each!!

Aelax Not'!romus 10
ORDER CODE SO/COMG £3.50 £3.00

FEBRUARY SPECIAL OFFER
“LIGHT UP YOUR HOUSE”

PIR

FLOODLIGHT

ONLY

£25.99
HURRY
WHILE
STOCKS

5

Includes
+ Dptima Alarm Controt Panel
+* External Red Bell Box

* 2 x1 Internai Passive | R

* 2 x Door Contacts

* Siren for bell box

* 100 mtrs cable and chps

# Full fitting instructions

ONLY £130

LAST

A high power security
ficodhight with built-in
PIR detector
reacts lo body heat
switching on the flood-
light whenever some-
body
detection zone The PIR detector ts adjustable for
honizontal and vertical angle and contains a photo
detection detector to prevent daylight operation

Power 220/240V a ¢ 50Hz

SPARE BULBS 500W

which

within  the

£4.00

HOME ALARM PACKA

BACK-UP LEAD
* ACIO BATTERY 2

12V 1.9Ah
€15.27

LEAD ACID
CHARGER

£19.99

*

SPECIAL
OFFER ON
PASSIVE
INFRA-RED
DETECTORS

~

PASSIVE INFRA-RED DETECTOR
LYNX it SMD

Very good quahty simple to install and very

aftractive and unobtrusive

* High quality lens design with CDZ (Close
Detector Zone)

* High tech walk test with remote LED
control

* High signa. to noise ratio with fast
response time

* High immunity to RFl and hine transients
r— Dimensions

60 x 91 x 34mm

weight 95gms

Warranty 2 years

Order code SEC/PIR

1+ €27.50

e/ a+€24.75

A very atiractive twin tube lamphotder with
two 12V BW fluorescent tubes White ptas-
tic case with clear plastic nbbeo dituser
and ON/OFF switch Supplied with S0cms
of twin flex for connection to 12V battery
{Red stripe to positive) Ideal lor caravans
boats vans elc

Overall dimensions 370 x 85 x 41mm
ORDER CODE Opto TFL12

1 10- 50+
Price £6.50 5.00 £5.25

SINGLE FLUORESCENT LAMP - 12V
Identicat to above unit but single tube 12V

QUARTZ-HALOGEN SPOTLIGHT
THIS UNIT SUBJECT TO DESIGN
CHANGE Hang held or hang-
ing Heat resistant polycar-
bonate housing highly polished
reflector Protective lens cover
doubles as base stand With
OniOHt switch ana 12t curly
cable terminating 1n cigar hghter
plug Produces 250 000 candie
power - 5 times the intensity of
average car headlamps
Power 12V dc 4 5A 55w
Dims 160 x 88 x 110mm

)
Price £5.75

dc. 8 Watts Dims 360 x 62 x 37mm
ORDER CODE Opto SL £5.50

SPARE TUBES
Replacement tube for above Twin and
Single flourescent iamps Fits most 12V
Nuorescent lamps Philips  etc  Tube
fength approx 300mm (inc pins)

ORDER CODE Opto Tube

£1.50 ea, 10 for £12

AUTOMATIC LIGHT SWITCH

Plug-in Iight swilch which
turns  on table lamps
radios elc (up lo S00W
max ) when the ambient
ight level lalls below &
pre-set level swiltching off
again when the hght levet
nses
Power

/"'\
/ ‘3&.

2204240V ac 50Hz

PORTABLE FLUORESCENT LAMP - 12V

Free-standing or hanging with 15t cable
terminating 1n cigar lighter plug For use in
a1, boatl. van or home emergency 12V dc
EVENFLOATS IN WATER'

Overall dimensions 430 x 30mm

ORDERCODE 1 10- 50
Price £6.50 6.00 £5.25

FULL RANGE OF
BABANI BOOKS IN OUR

Dims 5 x 85 42mm

Cads
240V AC

\

AAA

AA
c
)
PP3

1
{

£4.99

R ALIGCAB
BATTERIES
PRICE EACH

10

\]
£1.50
95p
£1.95
£2.00
£3.90

85p
£1.80
£1.85
£3.75

FULL RANGE OF ICS AND
SEMI CONDUCTORS IN
OUR LATEST 1992
CATALOGUE

BT APPROVED

Master Socket (flush)
Master Socket (surface
Secondary Socket {flush)
Secondary Socket (surface)
B T Cable (per metre)

15 199M 4 Core

15 199M 6 Core

VHS VIDEO
TAPES

-JvC
3 HOUR

£1.99 each

10+
£1.75 each

VHS

VIDEO HEAD
CLEANING KIT
wet Type

25 Applications
VHS Clean

£2.50

BETACLEAN
VH Clean
£2.25

MAXELL TAPES

PASSIVE INFRA-RED DETECTOR

EXTERNAL
Super quahty 1500W swiiching capabiity Full control of
Range, Timing and Dayhght level Large coverage and full
RFI protection
Weatherproof to IP64 Built-in
tunction box
SEC/PIR/EX £39.95
PANIC BUTTON
Simple “Push On" panic button
Red button with white case
SEC/PB £4.7
LEAD ACID RECHARGEABLE
BATTERIES
SEC/LA/M 12v 12 Amp
12v 19Amp
12v 26 Amp

SEC/LA/2
SEC/LA/3

BELL BOX STROBE LIGHT
Low profile Available In 4 colours
Red, Blue, Amber Cle

SEC/SL Colour “£8.99

*% BELL BOXES *%

A very attractive external box made of Polypropylene
Supplied complete with back plate Available in Red Yel-
low. Blue White Plattorm inside box for your lead acid
back up battery

Two types available basic box with back plate or fitted
with flashing LED. requining a PP3 battery (Not supplied)
BASIC FLASHING

«|

UDI-90 90 MINS BSET

1992 CATALOGUE

Line Jack Core with Plug

Extn Lead 5 metres

£7.50 tor 10

RESISTOR KITS

ADDITIONAL KITS

SEC/YELLOW

SEC/BLUE
SEC/WHITE

£6.99
£6.99
£6.99
£6.99

SEC/RS
SEC/YS
SEC/BS
SEC'WS

£9.99
£9.99
£9.89
£9.99

For those of you who enioy
bullding kits - we now ofter the
sbove transmitter in kit form
ideal tor the beginner - supphed
complete with tull easy to follow
instructions Box NOT INCLUDED
See our BOXES Section for
| suable housing
ORDER CODE SEC/FMKIT

rasce: £7.50

Disc ceramic 50V 125 pieces £3.99
Zener Diodes Sea 55 preces £399
Electrolytics caps

radial 100 preces
Fuses Q blow 20mm .80 pieces
Fuses T delay 20mm 80 preces
Pre-set pots. Hor 120 pieces
Pre-setpots Vert 120 pieces
£1525 Polyester 100V 110 preces £5 00
£2500 Nuts & Bolts 800 preces £599

CLOSED CIRCUIT TELEVISION SYSTEM )l  FM TRANSMITTER [

1 x CAMERA 1X CAMERA BRACKET Made In U K

£120 £7.75

- each value
individually packed

/sW pack 10 each value E12 - 10R to 1M 810 pieces
YW pack 5 each value E12 - 10R to 1M 305 preces
W pack Popular - 10R to 10M 1000 preces
AW pack 10 each value E 12 - 2R2 10 2M2 730 preces.
AW pack 5 each value £12 - 2R2 10 2M2 365 preces
%W pack Popular - 2R2 to 10M 1000 pieces
1W pack 5 each value E12 - 2R2 to 1M 365 pieces
2W pack 5 each value E12 ~ 10R to 2M2 317 preces

£8 50
£475
£8 50
£775
£775

€510
€375
€6 99
€875
£5 40
€1075

| * SPECIAL OFFER %

EPSON = INTELLIGENT PRINTER
INTERFACE BOARD
EPSON TYPE: 8148

£40.00

Suit Epson printer models LX-800, FX-800
and 1000. EX-800 and 1000, LQ-2500 and
S$Q-2500

An Intelligent serial interface board with integral
8kB butter and self-test which can be used to
provide either R§232C or current loop capabihty
Self test avatlable only in RS232 mode and allows
(a) loopback (1 e transmission of self test pattern
from pin 2, which can be looped back to pin 3 for
printing), and (b) hne monitoring (1e printing all
received characters in hexadecimal)

Sold by RS at £80 75 plus VAT (645-912)

ORDER CODE: SO/ EPSON

b WHILE STOCKS LAST

Very high quality Min: Bug - 1deal for
baby alarm etc!* A very good range is
oblanable - we have obtained over 'y
mile, but itdoes depend on conditions
Simply remove coves - insert battery
and you r ready to go Reception can
be obtained on any FM radio H
Frequency 105-109MHz FM

Complete price

£185
Pius £10 carr

el p— USED
J/. €70, 1okron

| SOLDER 18 & 22 SWG -500gm REEL

ORDER CODE SEC/FMB1

price: £9.99

FULL RANGE OF KITS
IN OUR '91
CATALOGUE
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INTERFAC

Robert Penfold

ROM PC analogue to digital convert-

ers we now move on to conversion
in the opposite direction. While analogue
to digital converters seem to be mainly
microprocessor bus compatible, digital to
analogue converters do not.

Many of these devices must be inter-
faced to the computer via a latching out-
put port, and the two digital to analogue
converter circuits featured in this month’s
article certainly fall into this category.
Both devices are 8-bit types, and can
for example, be driven from one port of
an 8255A that has been configured as
an output type. Digital input and output
ports for PCs have been covered in pre-
vious Interface articles, and this aspect of
things will not be considered further here.

ZN426E

One of the best 8-bit digital to
analogue converters, but also one of the
most simple to use, is the Ferranti
ZN426E. This could reasonably be
regarded as a complementary device to
the ZN448E featured in the previous two
articles.

In common with the ZN448E, it has
a built-in 2.55 volt reference generator
which gives the device a resolution of 10
millivolts. The output voltage is equal to
the digital input value divided by one
hundred, or multiplying the digital value
by ten gives an answer in millivolts.

The circuit diagram for a simple Digital
to Analogue Converter (DAC) based on
the ZN426E is shown in Fig.1. The PC
expansion bus can provide the required
supply potentials of +5V, +12V, and

—12V. The terminals marked DO to D7
are the data inputs, and as explained pre-
viously, these must be fed from a latching
output port, not direct from the PC’s data
bus.

This circuit utilizes the internal 2.55
volt reference generator of the ZN426E.
There are separate reference input and
output terminals at pin 5 and pin 6 respec-
tively, and it is possible to use an external
reference voltage source if desired.

However, the internal reference gener-
ator is a very high quality type which is
highly accurate and stable, with excellent
temperature compensation. In practice it
is unlikely to be worthwhile using an ex-
ternal reference voltage. R1 and C1 are
the load resistor and decoupling capacitor
for the reference voltage generator.

VOLTAGE GAIN

The basic OV to 2.55V output voltage
range of the ZN426E will normally need
to be modified somewhat by an at-
tenuator, or (more probably) an amplifier.
It is advisable to include a buffer amplifier
even if the output voltage range of the
device is suitable for your requirements.

In this circuit IC2 acts as a simple non-
inverting amplifier which has a voltage
gain of two times. This gives an output
voltage range of OV to 5.1V, but this is
easily altered by changing the value of
resistor R2.

The voltage gain of the circuit is equal
to (R2 + R3) divided by R3. The value
of resistor R2 for a given voltage gain is
therefore 10k multiplied by one less than
the required voltage gain.

For instance, a OV to 10V output
range would require a voltage gain of
about four times. Multiplying 10k by
one less than this gives an answer of
30k. Bear in mind that the +12 volt
supply rail means that the maximum
output voltage from the circuit is limited
to about 11 volts.

If the output voltage range must be
set very accurately, then R2 must be re-
placed by a preset resistor, or a preset
and a fixed resistor in series, so that the
maximum output voltage can trimmed to
exactly the desired figure. Incidentally, |
used a CA3140E for IC2 simply because
this device happened to be to hand. The
circuit should work just as well using a
uA741C, LF351N, TILO8ICP, etc.

With digital to analogue converters
there is no need for any handshaking. You
output a series of values to the circuit
which are rapidly converted to correspond-
ing voltages.

With a powerful PC though, it is
probably possible to output values at a
higher rate than the ZN426E can handle.
There should be no difficulty with around
500,000 values per second, or even a
million per second if IC2 is a fairly fast type
such as a CA3140E of LF35IN. If there is a
risk of values being sent at a higher rate, a
software routine must be used to slow
things down slightly.

DIFFERENTIAL DAC

The circuit diagram for a Differential
Digital to Analogue Converter based on
the DAC0801 is shown in Fig. 2. This is
very different to the ZN426E as it is

t12V © 12V © — I 4
+5V © \
5 14 % . o .L " 13 é R2 % RS o R&
a ! e 6k2 S 10k S 10k -
0o o= o 390 100n =™ DO o= o] 100n
D1 o] IC1 = ZN426E 01 0
02 o] IC2 = CA3140E C4 D2 o™
12 ol 9 ci 4
D3 o—— 03 00— ! ———————<4———1——0 Output
13 g} 8
04 o 04 o= pacoso1 |,
D5 o—f DS o - Output
2 6
D6 o— D6 o——
3 5 16
D7 o— 07 o—rf .
v 13 s ‘
R1 ci
oV o bk2 'l' 10n
oV o- l ¢
c2
-1V o—— T 100n
-12V o—
Fig. 1. The ZN426E D/A Converter circuit diagram. Note ) . )
that DO to D7 must be fed from latching outputs, not the Fig. 2. A differential DAC based on the DAC0801 con-
PC data bus. verter.
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Speed Tests

If you make a major upgrade to your
PC such as adding a new hard disk,
or you build your own PC from the
basic “building blocks” that are sold
by numerous companies these days,
how do you know that everything is
working at full speed?

I recently upgraded from two 286
based PCs to two 386 based types
by buying two cheap basic units, and
then adding hard disks, extra memory,
etc. obtained at low prices from other
sources. The two finished PCs clearly
worked and were quite fast, but were
they as fast as they should be?

Fortunately there are a number of
speed test programs available which
will show up problems such as hard
disks with slow access times, slow
memory performance, etc. Commercial
utility programs such as PC Tools have
useful system analyser routines which
will measure various aspects of perfor-
mance, and show the relative speed of
the test PC against some IBM models.
In the case of such things as hard disk
access times and data transfer rates,
you actually get times in milliseconds,

and transfer rates in kilobytes per
second.

The set of tests devised by the
American PC Magazine must be one of
the most gruelling you can use on you
PC. These are designed to test such
things as various aspects of VGA
compatibility, processor performance,
memory read/write speed, and ex-
tended memory read/write speed. If
something is not set up correctly, or is
simply performing below par, then
these tests will normally reveal the

problem.
The PC Magazine “Lab Benchmark
Tests” are available from some

shareware suppliers, and are worth
trying on your PC, if you dare. My
two PCs performed very creditably,
although on some memory speed tests
they seemed to be slightly slower than
expected.

If you look inside several far eastern
PC clones of the same basic type, but
having motherboards from different
manufacturers, you often find that
the motherboards all look remarkably
similar. Modern PCs are based on LSI
chip sets which replace the rows and
rows of TTL chips on the early PCs.

Apparently the manufacturers of

these chip sets produce printed circuit
board designs on which the LSI chips
are guaranteed to work. These designs
can be used by companies that buy the
chips, and to keep down costs most
manufacturers use the “off the shelf”
designs rather than developing their
own. Thus, six boards from six
different manufacturers, if they are
based on the same chip set, may all be
to the same design!

Strangely, in speed tests such boards
do not always produce the same
results. Whether this is due to genuine
differences in the performance of the
board, or quirks in some test routines, |
really do not know. There are
components in the system other than
the processor and LSI chips, and |
suppose that these might have some
effect on certain aspects of perfor-
mance.

The PC Magazine speed test
program is available from PDSL,
Winscombe House, Dept EE, Beacon

Road, Crowborough, Sussex, TN6 1UL
(4P 0892 663298). It is on one disk
and the catalogue number is 2425. It
may well be available from other
shareware suppliers, but under a
different disk number.

primarily intended for differential opera-
tion.

In other words, there are two outputs
which are at about the 0V supply poten-
tial with an input value of 64. Higher
values take the negative output more
positive and the positive output more
negative. Lower values have the opposite
effect.

This may seem to be the wrong way
round, and it would seem to be more logi-
cal to have higher values take the posi-
tive output more positive. However, this
is a current rather than voltage oriented
device.

The output that the manufacturers
refer to as the negative one (pin 2) has

reduced output current with increased
input values. This reduced current gives a
lower voltage across the load resistor
(R4), and increased output voltage. Simi-
larly, increased current at the other output
(pin 4) gives a higher voltage across load
resistor R3, and reduced output voltage.

Resistors R1 and R2 provide bias cur-
rents to the reference inputs of IC1. Using
the specified reference and load resistor
values an output voltage swing of about
12V peak-to-peak is obtained at each out-
put, or some 24V peak-to-peak between
the two outputs.

Using fixed resistors for the load resis-
tances the outputs will not be precisely
balanced, and an output of 0V will not be

obtained with an input value of 64. Where
precision operation is needed, resistors R3
and R4 must be replaced with preset resis-
tors (potentiometers) so that the circuit
can be trimmed for optimum accuracy.

A compensation capacitor C1 is needed
in order to prevent instability in the
operational amplifier at the reference
inputs. | Unusually, this circuit does
not require a +5V supply. However,
provided pin one is connected to the OV
rail, the digital inputs will operate
properly with standard TTL input levels.

Next month we will look at some
circuits which use the ZN426E and
DACO0801 in some practical applications,
such as controlling small d.c. motors.
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Special Series

INFORMATION
TECHNOLOGY

AND THE NATIONAL CURRICULUM
I. R. de VAUX BALBIRNIE

HIS is the fourth article in a 12-part
Tseries concerning Information Technol-
ogy and related matters in the Science
National Curriculum. Certain background
information was given in Part 1 (Novem-
ber issue) and readers who have not been
following the series are advised to read this
first.

The first part of this month’s work
has a particular emphasis on computers.
After that, we shall look at the range of
microelectronic devices found in everyday
life. We shall begin next month with some
experiments using microelectronics.

COMPUTERS PAST AND
PRESENT

As we saw last month, certain machines
which may be regarded as computers were
developed by Charles Babbage in the early
part of the 19th century. So important was
his work that he is often remembered as
the father of computing. For many years,
development of what we would call in-
formation technology today took the form
of bigger and faster mechanical calculators
made possible with advances in accurate
machine tool technology.

A mechanical device using punched
cards was invented in the late 19th century
to process American census information.
This could be regarded as the first data
processing machine.

It soon became clear that there were
limits in terms of speed and reliability to
what could be done using mechanical
devices and people began to think about
using electrical techniques instead. It had
been known for a long time that all
mathematics can be carried out using only
two numbers — 0 and 1 (the binary system)
instead of the usual ten digits 0 to 9. No
further details will be given here but more
will be said about binary arithmetic in a
later article.

By switching a current on to represent 1
and off to represent 0 and by manipulating
these states, arithmetic can be performed.
Such switching could be done mechani-
cally and the first electrical (rather than
electronic) computers did just that.

ELECTRONIC COMPUTERS
With the invention of the triode valve

by Lee de Forest (see last month's article),

switching could be carried out electroni-

.

.

cally at a much faster rate than mechani-
cal devices could achieve. The photograph
shows the first electronic computer called
ENIAC (Electronic Numeric Integrator and
Calculator) built in the 1940's — in this
18,000 valves were used as the switching
elements to perform calculations

Although a great improvement on ear-
lier mechanical devices, valves proved to
be expensive, unreliable, and very wasteful
in terms of power and space. ENIAC filled
a large room and needed 200kW of power
— this is the same power as is needed for
200 single-bar electric fires!

Electronic computers were developed fo.
use in the Second World War because they
could unravel enemy secret codes — one of
these was called Colossus. Computers using
valves are called “first generation” com

s
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The IBM PS/1 personal computer,
compare this with ENIAC (left).

(Left) ENIAC 1946. The Electronic
Numeric Integrator and Calculator was
designed by J. P. Eckert and J. W.
Mauchly of the Moore School of
Electrical Engineering of the University
of Pennsylvania. Completed in 1946, it
contained 18000 valves and 1,500
relays. It was designed to calculate
firing tables for the US Army's artillery,
and could calculate a trajectory in half
a minute, compared with 20 hours for a

human calculation.
(Photo courtesy of IBM)
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puters and you will now only see them in
museums,

Compare ENIAC with a modern school
or home microcomputer. The micro is
cheaper, faster, smaller, much less power-
hungry and very much more reliable. It is
also much more powerful — that is, able to
do far more complex calculations.

PROGRAMS

We think of a computer as a device
which works from a set of instructions
called a program. This is why Babbage’s
machines were true computers rather than
simply calculators. In a modern computer
the program may be changed and this,
together with the sheer power to process
information, makes it the most versatile
machine that man has yet devised.

To give instructions to the computer,
we need to write the program first (or
use one which has already been written).
In the future, a computer will probably
be able to follow instructions spoken in
everyday English. However, a school com-
puter needs a program to be typed on the
keyboard in a “language” which it under-
stands. The program may then be used
directly or stored and used later when re-
quired.

There are several computer languages
such as COBOL, FORTRAN, Pascal, etc.
but for everyday purposes, many people
use BASIC (Beginners All-purpose Sym-
bolic Instruction Code). In BASIC, English
words such as PRINT, SAVE, LOAD and
RUN are used and this makes the program
easy to understand. Some simple examples
of BASIC programming appear later in this
article.

SPEED

Recent advances have increased the
speed of computers enormously — that is,
the speed needed to process information.
For a simple calculation, this is so fast that
even an old-fashioned computer will seem
to do it instantaneously. However, when
long and laborious chains of calculations
are needed the speed of the computer
becomes noticeable. Try to show children a
sorting program to put into order the test
marks of 100 children or more. Compare
this type of activity with the speed of a
child doing the same operation.

A computer needs a memory — called
Random Access (RAM) — in which to
place the information it is working on
temporarily. However, electrical power is
needed to keep this working so if the
computer is switched off, or the power
supply fails, the contents of the RAM will
disappear — the memory is said to be
volatile.

It is therefore vital to be able to save
important information in some more per-
manent way so that it is not lost. This is
often done by connecting an external cas-
sette recorder or a disc drive. This is also
useful because ready-made programs can
be bought on a cassette or disc. Storing
information in this way uses the same prin-
ciple as sound recording on tape (see last
month’s article). Show children either tape
or disc storage. If possible, the two may be
compared.
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Tape has the advantage of using an
inexpensive cassette recorder. However,
loading the information is very slow and
rather unreliable. A disc drive uses a
magnetic disc — this is more expensive but
it is reliable. Also, access time to a par-
ticular piece of information is very fast
because the whole surface of the disc can
be scanned very quickly unlike a cassette
which has to wind through. Programs
written on disc or cassette are referred to
as software — the hardware is the computer
itself.

Programs written on disc or tape may
be altered to suit the purpose — although
with complex ones this may demand con-
siderable skill. However, it often happens
that the program, once written, will never
need to be changed. it may then be writ-
ten in ROM (Read Only Memory). This
is a purely electrical medium having no
moving parts. It will thus be ready for
instant use when the computer is switched
on. The memory in a spelling checker is of
this type — the words are all stored in
ROM.

The Oxford Dictionary is now stored in
a computer database. This is just a means
of storing bulk information on a disc or
other means, being able to retrieve it
quickly and, if possible, update it as re-
quired.

The computer can locate information in
a database even when you are not com-
pletely sure what you are looking for. For
example, a crime might be committed and a
witness might remember a few odd num-
bers and letters from the number plate of a
car. If the car was also known to be a red
Metro, the computer could list all its pos-
sible owners. Of course, the less informa-
tion that is known, the more possibilities of
ownership there will be.

MEMORY EXPERIMENT

Try the following using a BBC com-
puter with a disc drive. Put some numbers
in the memory and process them using
a simple program. This is a BASIC pro-
gram and needs line numbering. The first
line is usually called No. 10 and, if there
were more than one line, would go up in
steps of 10. Note that PRINTING here just
means displaying something on the screen.
RUN instructs the computer to carry out
the program. The ”">" sign is called the
prompt and signifies that the computer is
ready to receive an instruction. (RETURN)
means that the return key is pressed before
proceeding.
>10PRINT 2 + 3
(RETURN)
> RUN
5
>

The answer 5 comes up on the screen.
Now do the same but before typing RUN,
switch off the computer for a few seconds
then switch it on again. When RUN is
typed in, nothing happens because the
RAM contents have been erased. How-
ever, the information could have been
saved on disc then retrieved like this:
>10PRINT2 + 3
(RETURN)
> SAVE “TRIVIAL"

SAVE instructs the computer to put the
program onto a disc and give it the filename
“Trivial” — note the inverted commas. The
disc drive makes a whirring sound and a
red light comes on. After a short while it
goes off and the program is saved. Switch
off the computer, then on again so that the
memory is erased. Now type:
> LOAD “TRIVIAL”

(RETURN)
> RUN
5

>

The answer 5 appears once again. This
illustrates that the contents of the memory
have been saved on the disc and later
retrieved. Obviously this program was not
really worth saving but the same process
could be used for long and complex cal-
culations. Also, you could go back to it
months, or even years later.

You can make the computer give a list
(catalogue) of all the items on a disc (called
files) by typing *CAT). This is useful if you
have forgotten a filename.

ROM, RAM AND CPU

The computer RAM may be thought of as
a large array of trays. Each tray has an ad-
dress (which is a number) so that the com-
puter can keep track of where it puts infor-
mation. This may be likened to a house ad-
dress which enables the postman to put in-
formation in the correct letter box. We don't
usually know what the actual address is —
it is usually sufficient to let the computer
decide where to put the information.

The Central Processing Unit (CPU) is
the “brain” of the computer. This manages
everything and does the actual calcula-
tions. It takes numbers out of RAM (it is
said to read from memory) and put num-
bers in (it writes into memory). The result
may be put into other memory locations
and these may be used again for further
calculations, It can do these things in a
fraction of a millionth of a second!

Here is a BASIC program which il-
lustrates how memory locations are used
to enable the CPU to do a calculation. The
computer looks at the program and deals
with each instruction in line order. Note
that certain simplifications and short-cuts
could be made to this program. However, it
is more easily understood as it stands.
Also, it will work on other computers.
>10LETA =2
(RETURN)
>20LETB
(RETURN)
>30LETC
(RETURN)
>40PRINTC
(RETURN)
> RUN
5
>
Explanation

Line 10: A memory location is called
”A" and the number 2 is written into it.
Line 20: A memory location is called
“B” and the number 3 is written into it.
Line 30: The contents of locations A
and B are read and added together. The
result, 5, is written into a further loca-
tion called "C".

3

A+B

93



Line 40: The contents of memory loca-
tion “C” are printed on the screen —
that is, the number 5.

COMPUTER SIMULATION
EXPERIMENT

This experiment illustrates how the
above program works, A child acts as the
CPU and obeys the program in line order.

You will need a few small trays laid
out in a row to represent the computer
memory. The program above is written on
a large sheet of paper. A child, representing
the CPU, looks at line 10, sticks a label on a
tray calling it “A”, writes the number "2”
on a piece of paper and places it in the tray.
He or she now looks at line 20 and does
similarly — the tray is labelled "B” and a
piece of paper with “3” written on it is
place inside.

Line 30 is now looked at and a new tray
is labelled “C”. The contents of trays A and
B are now added together and the result,
5", written in tray C. Line 40 is an instruc-
tion to print the contents of tray C. This is
done by writing it on a piece of paper and
showing it to the class.

The calculations can be made more
difficult and may use more trays. The
results may then be checked using a
calculator. The children should realize that
(a) the computer does not make mistakes
(b) it works much faster than a human (c)
the trays are not real but electronic — they
hold electrical signals which represent the
numbers and (d) the computer has many
thousands — perhaps even millions — of
such “trays”. In this way, the computer can
do very complex calculations accurately
and quickly.

STORING TEXT

If the numbers put into RAM represent
letters of the alphabet then the computer
appears to be dealing with words. This is
how word-processors work.

To give an idea of how the computer
can use words, the following can be used.
This BASIC program with no line number-
ing gives instant printing of the text. How-
ever, it is not very useful,
> PRINT "The cat sat on the mat”
(RETURN)

The cat sat on the mat
>

Note the inverted commas around the
text to be printed. This is a signal to the
computer that text is expected, rather than
numbers. The inverted commas are not
printed. If you do not want immediate
printing when you press RETURN, you
can use this program with line numbering.
It will then only print the text when you
type RUN:
> 10 PRINT “The cat sat on the mat”
(RETURN)
> 20 PRINT “The dog sat on the log”
(RETURN)
> 30 PRINT “The fish was in the dish”
> RUN '

The above method needs a lot of line-
numbering and typing of PRINT. This
is very time-consuming and inconvenient
and there are better ways of doing it.

The text would be lost if you switched
off the computer. To avoid this, you could
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store the data on a disc - in this case, in a
file called "CAT".

> 10 PRINT “The cat sat on the mat”
(RETURN)

> SAVE “CAT"

To retrieve it you type:
> LOAD “CAT”
(RETURN)
> RUN
The cat sat on the mat
>

In this program, the computer seems to
be dealing with words but, in reality, it is
just using numbers as it always does. These
programs may seem trivial but the com-
puter is doing a lot of work to execute
them. Every letter of the alphabet, lower
and upper case, every punctuation mark,
etc. is given a code — a number — which is
unique to it. This is usually the ASCII
(pronounced Askey) code which stands for
American Standard Code for Information
Interchange invented in 1963. It is ob-
viously useful for different makes of com-
puter to use the same code.

In the ASCIl code, for example, capital
“P” is given the number 80 but lower case
“p” is given the code 112. An exclama-
tion mark is coded 33 and so on. The com-
puter looks at each letter in a piece of text
and turns it into the ASCII code. It can
then put these numbers into RAM, retrieve
them and convert them back to letters to
be displayed on the screen.

In the BBC computer, you can find the
ASClI code for any letter, number, punctua-
tion mark, etc. by typing:
> PRINT ASC “a”

97

>PRINT ASC “A”
65

> PRINT ASC "
33

>

The foregoing programs store and
retrieve small amounts of text in a simple
manner and this may be sufficient for
children. The problem is, the text cannot be
manipulated easily. For more serious work,
they should use word-processing software
if this is available. In this way they will
appreciate that blocks of text may be
written, modified as required, stored on a
disc, retrieved at a future time, printed on
paper, etc.

They will get much more benefit out of a
word processor if they use it for a real
purpose rather than simply as an exercise.
Too much dwelling on the various facilities
available is a waste of time, Once they
know the fundamentals they will pick the
rest up as they go along. Let them use the
word processor to do written work provid-
ing, of course, a printer is available.

Desk-top publishing is also useful and
enables a child to appreciate how a modern
newspaper is produced. Art packages and
educational games with graphics and
sound illustrate the storage and retrieval
capability of a computer with things other
than numbers and text.

THE MICROELECTRONIC
WORLD

This section is about microelectronics —
children should know a little about some

of the microelectronic devices they meet
in everyday life. 1t will be helpful to
illustrate what is meant by the term
microelectronics. If we were to take the
back off an old valve radio dating from,
perhaps, the 1940's we would see inside a
mass of components all connected together
with dozens of soldered wires.

Failure of one of these connections or
components would prevent the radio from
working properly. Furthermore, any fault
might be difficult to find and it would be
time-consuming and expensive to repair.
The radio would have been expensive to
buy in the first place because of the amount
of work needed to hand-build it. Other
pieces of electronic equipment such as
record players, televisions and computers
were built in the same way.

If we now looked at more recent pieces
of equipment, dating perhaps from the
1960's, we would see that much of the
wiring has been preformed on one or more
printed circuit panels. The components are
mounted on top of the panel, connections
pass through holes and are soldered to
the ready-made copper tracks underneath.
These tracks replace all the individual
wires.

Thousands of such panels could be
produced very quickly and cheaply and the
amount of work needed by an operator to
connect them up was greatly reduced.
Also, the device would be far less likely to
fail on account of the more reliable wiring.
At that time, transistors were gradually
replacing valves and the device as a whole
was becoming smaller. However, the circuit
was still built using separate (so-called
discrete) components.

INTEGRATED CIRCUITS

The next logical step was to build
the components themselves in packages
called integrated circuits (see photographs)
so that many components were pre-con-
nected. Since i.c’s could be mass produced,
An integrated circuit in @

d.il. package.
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TOP VIEW

they would be much less costly than the
individual components they replaced. Fur-
thermore, they would be much smaller and
very reliable. The basis for an i.c. is a slice
of silicon about 2mm square — the so-called
silicon chip or microchip. Transistors and cer-
tain other (but not all) components can be
formed on this single slice.

It is important to realize that the com-
ponents are actually made on the chip to-
gether with all the necessary connections —
there is no internal “wiring up” done after
manufacture. This would be impossible due
to the small size.

In manufacture, several hundred identical
i.c’s are formed, using photographic tech-
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The chips are made on a disc of silicon then cut up and mounted in their package. The photographs show a
disc with chips on and a package holding a chip. Fine wires connect the chip to the "legs” of the d.i./. package.

niques, on a single large wafer of silicon.
Each i.c. is tested and the faulty ones
thrown away — many fail under test
(perhaps as many as 70%) because there is a
lot to go wrong in the process.

The wafer is cut up into individual chips
and each is enclosed in a plastic case. This
is called a dual in-line package (d.il) and a
typical small one may have 8 or 14 pins.
The chip is connected to these pins using
gold wire then encapsulated permanently.

Once an i.c. is tested and found to be
working properly, it is most unlikely that it
will ever fail in service unless mistreated.

SCALE OF INTEGRATION

The earliest i.c’s of the 1950's contained
just a few components ~ up to 10 — but as
time passed, the maximum number in-
creased dramatically. In the 1970's this
amounted to a doubling each year and the
rapid increase continues to this day. Now it
is possible to form somewhere around one
million transistors on one silicon chip -
although for higher numbers of com-
ponents the chip is larger.

We talk about the scale of integration
- small scale (SSI), medium scale (MSI),
large scale (LSI), very large scale integra-
tion (VLSI) and super large scale integra-
tion (SLSI).

Approx. transistors per chip
SSl

about 10
MSI up to 500
LSl up to 20,000
VLSI up to 100,000
SLSI More than 100,000

Computers built using transistors instead
of valves in the 1960's are called second
generation computers. Computers using early
integrated circuits are called third generation
computers. Present-day school, home and
business computers are of the fourth
generation kind. These use an enor-
mously complex integrated circuit called a
MIiCTOprocessor.

The microprocessor provides three
things on one clip. Firstly, the arithmetic
logic unit (ALU) which attends to all the
calculation and logic decisions of the
computer. Secondly, registers which are a
type of temporary memory used by the
ALU and, thirdly, the control circuits which
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organize the working of the ALU in such
operations as when to read and write data
to and from RAM.

The microprocessor needs RAM chips
connected externally using link wires called
buses. Obviously a computer also needs an
input device such as a keyboard and an
output device such as a screen (VDU),
printer, etc. Without these, humans and
computers cannot communicate with one
another!

WORKING WITH L.C.s

Working with integrated circuits (i.c.s)
rather than using separate components is
called “microelectronics”. Microelectronics
does little which could not have been done
many years ago. Just about everything we
can do now could have been done with
first generation technology but such
devices would have been very much larger,
less reliable, extremely power-hungry,
slow to operate and much more expensive.

ENIAC weighed about 30 tonnes and
cost one million dollars to build yet it
was a midget compared with a present
day home or school computer. Imagine

how large, heavy, costly and unreliable a--
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The Inmos transputer, this photograph is approximately twice the actual size.
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home micro using first generation technol-
ogy would be!

If a microchip ever fails (this is extremely
unlikely) it is impossible to repair but this
is of no concern. It is so cheap that it is
simply replaced and this involves hardly
any labour cost.

A study of microelectronics does not need
an understanding of how an i.c. works. It is
only necessary to know what the chips do
and to learn the rules about connecting them
together to make a useful system.

In some areas the change has been slow
because the old technology is well under-
stood and industry is geared up to using
it. It needs huge capital investment to set
up production of new technology equi-
pment. Some of the electrical parts of a
car are an example of “behind the times”
technology.

Microelectronics  revolutionized the
1960’s and increasingly so the 70’s and
80’s. With ever-increasing numbers of
components being integrated we shall
have to see what the late 90's bring.
Perhaps the most exciting development is
the transputer (see photograph). This may
typically have 250,000 transistors on .a
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The circuit on
transputer. This is actually about 7mm
across.

the chip of the

7mm square silicon chip (as many as
1,000,000 devices on one chip is
possible).

Not only this, transputers will link with
other transputers to make computers so
powerful that they will be able to make

complex decisions and be able to recog-
nize ordinary spoken words. (Edinburgh
University has a computer using 1,000
transputers). They will be consulted as
experts in, say, medical fields. Computers
based on the transputer are called fifth
generation computers.

The foregoing may suggest that the
more components that are formed on a
silicon chip, the better. For some
purposes, this may be true. However,
for many everyday purposes, small or
medium-scale integration is all that is
necessary. The new technology has not
displaced the old. Note also that
transistors themselves — a product of
second generation technology — are still
widely used. Even valves (of the first
generation) are occasionally used.

A microwave oven uses a type of valve
- a magnetron - to generate the high
frequency radio waves called microwaves.
Valves are also used in some high-
powered radio transmission equipment.
Even the picture tube on a domestic T.V.
set is a type of valve.

CHIPS EVERYWHERE!

There are so many things in every
day life which use microelectronics that

it is difficult to know where to begin.
In the home we have calculators, televi
sions — perhaps with teletext and infra-red
remote control - cameras, video games,
memory telephones, telephone answering
machines, “quartz” clocks and watches.
electronic diaries and spelling checkers,
foreign phrase translators, currency con-
verters, video camcorders, burglar alarms
and audio equipment to mention just a
few. Even some modern sewing machines,
washing machines and toasters have i.c.s
inside.

In the outside world we have cellular
telephones, cash dispensers, car washes,
coffee machines and petrol pumps. Shops
have electronic checkouts and cash regist-
ers. The armed services operate a bewil-
dering array of microelectronic devices.
Aircraft are also host to a large number
of systems using them. Industry abounds
with automatic control systems.

Next month we shall build some
circuits using an integrated circuit. We
shall then discuss how environmen-
tal changes may be detected and
measured.

EVERYDAY |

EWS

Video Technophobia

Ease of use and ease of programming remain key issues with the majoritv of video recorder
users according to the Ferguson annual Electronics Market Report '91. Despite the increased
ownership of VCRs in this country, with UK household penetration now standing at 73 per
cent, a startling proportion of users still expericnce real difficulty in programming their home

video.

1t is claimed that 28 per cent off all adults find programming their VCR ardous, and this
proportion rises to even higher percentages in the case of female users (35 per cent) or those

over 45 vears of age ( 50 per cent ).

“Programme complex and inflexible”, “too many buttons’ and “remote controls too

complicated™ are just some of users criticisms. Perhaps the introduction of Startext

see last

month— and the “easy-to-use”' 92 models are the answer.

High Speed Law

L 888 &4

(888881

Police officers are required to dnve
at high speed whether in response to
emergency calls or in pursuit of the
ever growing “joyrider” or villain. High
speedg training on public highways is
very dangerous, an obvious risk to the
public, and out of the question.

The Scottish Police Training College
have commissioned the National Com-
puting Centre to develop a new. or
adapt the award winning Vistrain, inter-
active video simulator to train police
drivers in emergency response driving
The need for S\is type of training s
highlighted by the fact that in Scotland
alone last year there were some 1800
accidents involving police drivers.

The short term aim is to produce a
system to demonstrate that it is pos-
sible to provide effective training at a
reasonable cost. The long term aim is
the take-up of the system by the police
forces of the UK and its extension to
the training of drivers in the fire and
ambulance services.

The project, costing more than
£100,000. is being by the
Scottish Police College and the Employ-
ment Dept. It is hoped to attract further
collaborators to extend the scope and
features of the simulator. N

L8 888 &4
Granada Computer Services have
made 300 UK employees redun-
dant. The cuts mainly affect
administrative staff and means
the closure of offices in Bir-
mingham, Bristol and Wapping.
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Multitone Electronics, which has
traditionally designed the mechanics
of its radio paging products and
produced prototypes manually, has
Jjust started wusing a computer-
aided design and manufacturing
(CAD|CAM) system supplied by
Matra Daravision (UK)

Valued ar £116,000, the order
includes hardware, software, sup-
port and training at Multitone's
Basingstoke premises and ar Matra
UK'’s Coventry headquarters.

Ak kA h

After the skirmishes
of the last two or
three years, the dust
has settled and it
has finally happened.
A decision has been
made and the new UK
telephone numbering
plan will come into
being on Easter Sun-
day, 3 April 1994. So
don’t say you haven't
been warned.
L8888 &4

UNIMPRESSED

A new report claims that Government initiatives to
promote training and improve standards are failing to
impress industry. The Computer/IT Training Survey 1991,
published by the National Computing Centre and Training
Information Network, reveals that only 15 per cent of
companies believe that TECS (Training and Enterprise
Councils) have a useful role to play in helping meet their
IT training requirements, with a third of organisations not
even knowing what TECS are, or what their role is.

It is also reported that there is a clear indication that
employers do not see legislation and binding contracts as
a way of correcting the problems of skills shortages we
experienced during the last decade. About 90 per cent
of employers would not wish to operate under training
levy schemes which forced a commitment to train, nor
waere employers supportive of training contracts with their
employees, where only 20 per cent saw a useful role for

these.

It is claimed that with the aid of Number
One System’s new Analyser Ill software
program, circuit designs can be tested and
proved before a single component is sot-
dered in position. This saves time and
money and, in many cases, it is claimed that
the breadboarding stage can be eliminated
completely, allowing prototypes to be built
directly onthe p.c.b.

This latest program is ideal for the
analysis of filters, amplifiers, crossover
networks, wideband amplifiers, aerial
matching networks, i.f. amplifiers and
linear i.c.s. It has a claimed frequency
range -extending from 0.001Hz to tens
of Gigahertz; displaying the frequency
response of a circuit, not only in terms of
gain but also including input and output
impedances, phase response and group
delay

It features full "component library”
facilities, including the ability to create
user-defined models and presents its
output as a high-resolution graph piot,
which can be outputted on either a
dot-matrix or laser printer. In keeping with
their philosophy of making CAD affordable,
Analyser il is priced at £195 plus VAT,
complete with manual, example circuit files
and telephone support back-up.

For further information contact: Number
One Systems Ltd., Dept EE, Harding
Way, Somersham Road, St lves, Hun-
tingdon, Cambs, PE17 4WR. 40480
61778).
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PCB EQUIPMENT
UV EXPOSURE UNIT - 229 x 159mm
working area, builtin timer, 2 x 8w
tubes £62.67
PHOTO RESIST BOARD - single sided
pre-sensitised FR4 glass fibre board
3x4in £0.864x6in £1.62
6x6n £2.49
PLASTIC DEVELOPING TRAY £1.35
FERRIC CHLORIDE (0.5Kg) £2.45
TIN PLATING POWDER (90g) £8.33
STRIPBOARD 0.1 pitch 64 x 127mm
£1.3064 x431mm £4.0395 x
127mm £1.562 95 x 95mm £1.33
95 x 431mm £5.27
BREADBOARD 81 x 60mm 330TP
£2.98 175 x 42mm 640TP £3.40
175 x 67mm 840TP £6.34 203 x
75mm 840TP £7.00
° in¢ plate & 4mm posts

KITS
Complete with screen printed & solder
mask board, components and full
instructions.

CAR ALARM voltage drop £12.99
200W CAR BOOSTER 12/24V
CD/line/speaker input.
inc housing. £91.88
ELECTRONI% DICE (dual) £9.15

SOUND GENERATOR 10 tunes,

line & speaker output £19.11
2.5W UNIVERSALAMPLIFIER £6.86
AF SIGNAL INJECTOR/TRACER

adjustable o/p & /p £8.39
DIGITAL CODE LOCK 4 digit
code flip/fiop or latch o/p £19.11

AC MOTOR/DRILL CONTROLLER

carbon brush 24-240Vac 5A £15.28
D CONNECTORS
Plug Socket
9pin £0.29 £0.30
15 Pin £0.39 £0.39
15PinH.D £0.81 £0.90
25Pin £0.48 £0.50
9 Way plastic cover £0.30
15 Way plastic cover £0.33
25 Way plastic cover £0.36

SOLDERING IRONS

Antex Soldering rons

M 12 Watt £71
C 15Watt £7.11
G 18Watt £7.30
CS 17want £7.21
XS 25Watt £7.30
ST4STAND £2.75
New PORTASOL HOBBY

35watt gas iron £11.17
DESOLDER PUMP £3.00
ANTISTATIC PUMP £4.30
22SWG 0.5Kg Solder £7.40
18SWG 0.5Kg Solder £6.60
1mm 3 yds Solder £0.50

AUDIO CONNECTORS

PHONO PLUG inc strain rehief,

Red or Black £0.17
PHONO PLUG right angle

Red or Black £0.23
PHONO Chassis Socket £0.16
6.35mm Plastic Mono Plug

with strain relief £0.25
As above but Stereo £0.45

6.35mm Chassis Socket. switched
Mono £0.36, switched Stereo £0.49
3.5mm Mono Plug £0.17

3.5mm Stereo Plug £0.29
3.5mm Mono line skt £0.24
3.5mm Stereo hne skt £0.29

PLASTIC DIN PLUGS
2pin £0.15,5/360£0.27, 3 pin
£0.24, 6 pin £0.30, 4 pin £0.29,
7 pin £0.33.5 /180 £0.26, 8 pin

£0.45,5 /240 £0.30
XLR Chassis Socket £1.65
XLR Chassis Ptug £1.32
XLR Line Socket £1.45
XLR Line Plug £1.36

ELECTROLYTIC RADIAL CAPACITOR

uFf 16V 25v 63V
0.47 £0.05
1.0 £0.05
22 £0.05
47 £0.05
10 £0.05 £0.05 £0.06
22 £0.05 £0.06 £0.09
a7 £0.06 £0.06 £0.11
100 £0.08 £0.09 £0.11
220 £0.09 £0.12 £0.21
470 £0.15 £0.19 £0.57
1000 £0.22 £0.29 -
2200 £0.37 £0.67

4700 & £1.1

HARDWARE
PCB Nylon Stand-offs clip into board,

screw from base

Smm spacing £0.24/10 £1.68/100
10mm spacing £0.26/10 £1.82/100
13mm spacing £0.30/10 £2.10/100

SELF TAPPING SCREWS Pan head

No6x6 4mm £0.14/10 £0.88/100
No 6 x9.5mm £0.12/10 £0.78/100
No 6 x 13mm £0.13/10 £0.85/100
No 6 x19mm £0.16/10£1.04/100

T2 Box 75 x 56 x 25mm £0.76
T3 Box 75 x 51 x 25mm £0.72
T4 Box 111 x57 x 22mm £0.92
MB1 Box 79 x 61 x 40mm £1.36
MB2Box 100 x 76 x 41mm £1.48
MB3 Box 118 x 98 x 45mm £1.72
MBS Box 150 x 100 x 60mm £2.36
REGULATORS
78L05, 78L12, 78L15 £0.24
79L05, 79L12, 79L15 £0.28
7805, 7812, 7815 £0.28
7905, 7912, 7915 £0.38
LM317T1.5A1.2.37V £0.44
LM723150mA 2-37v £0.29

ESRELECTRONIC COMPONENTS

Station Road, Cullercoats,

Tyne & Wear NE304PQ

Tel. 091 251 4363

HM103S ANALOGUE METER

19 ranges (inc 10Adc). fuse & diode
protection, battery test. shock resistant
tited case, mirrored scale, supphied with
battery. leads & instructions
Dim 154 x 77 x 43mm

HC2020S ANALOGUE METER
20 Ranges (inc 10Adc). fuse & diode
protection, transistor & diode tester, polarity
reverse switch, high impact shock resistant
case. Supplied with battery, leads. stand &
instructions

Dim. 150 x 102 x 45mm

HYTO07 LOGIC PROBE

TTL & CMOS, displayed in light & sound
puise enlargement. pulse detection down to
25nsec, max freq 20MH2. Supplied with
tull instructions £7.72

MX190 DIGITAL METER
19 ranges, 3 5 digit 12mm LCD, signal
injector. drode test, fuse protection, auto
polanty & zero, supplied with battery, leads
& instruction manual
Dim. 126 x 70 x 24mm

£11.47

£18.45

£14.73

BZY88 400mW £0.08
BZX851 3W €014 M2316B DIGITAL METER
1N4001-1N4005 £0.07 17 Ranges (inc 10Adc). 3.5 digit 12mm
1N4006-1N4007 £0.08 LCD, diode test, buzzer, auto polanty &
: :gﬁ&: xg:gg ggﬁ zero, over-range & low bat indication,
1 N5407‘1 NB408 €015 supplied with battery, leads & instructions.
1N4148 Signal €005 Dim.130x72x33mm £23.40
OA90 Signal £0.07
0A91 Signal £0.10
THYRISTORS & TRIACS lIRF CONNECTORS SWITCHES
PO102AA 0.8A 100V SPST Toggle £0.58
SCR £0.22 g:g g°'r:e',;'"9 gg'gg SPDT Toggle £0.54
TIC106D 5A 400V SCR  £0.40 nmp tlug RO SPDT CO Tog £0.62
TIC206D 4A 400V Tnac ~ £0.65 BNCSolderSki  £1.08  pppT Toggle £0.
BTAOB-400BW 8Aiso  £1.74 BNC Chassis Skt €0.78 DPDT CO Toggle £0.74
PL259 5.2mm £0.58 gPDT rwn; SI"fPe 12v$0.15
otal ater -
VELLEVAN KITS Bt TV TR 8
Stockists of the full range of SQR UHF socket £0.40 4P-3W €0.78
Velieman kits. Catalogue F Plug RGE8 £0.27 Kev Switch SPDT  £2.40
available upon request Push to make £0.25
F Plug RG6 £0.27  Push 1o break £0.24
N Plug RG8 £1.64 Latching Push Sgqr  £0.58
RESISTORS PCB Tact 6 x 6mm £0.25
0 25WSK CFETZ Ser 60100
0.5W 5% CF E12 Senes - TLO;;E: 23-32 BNC Plug - PHONO Skt £0.78
L TLO .34 BNCPlug-BNCPlug  £1.96
025W 1% MFE24 Seres 127100 TLOTACN £0.48 BNCSki-BNCSkt  £€1.00
POTS Log or Lin 470R - 1MO TLO81 £0.29 BNC Plug - UHF Skt £1.38
26mmdia 0.26in shaft £0.40 TLO82CP  £0.34 BNCPlug-2x 8NC Skt £1.89
PRESETS Enclosed Horz TLOS84CN £0.46 BNCSkt-2xBNCSkt  £1.89
or Vert 100R - 1MO TBA120S £0.60 UHF Plug - BNC Skt £1.59
0.15wW £0.15 LM301A £0.25 F Socket - F Socket £0.33
PRESETS Skeleton Horz CA311E €028 3.5mmPlug-2xSkt £1.20
or Vert 100R - 1MO ‘53 3.5mmPlug- 26in Skt £0.67
01W go.n CA324 ~ £0.23 GO0 g 0 35 £0.57
LM348N  £0.31 U-4onFlug-2.omm '
Ce;(a)l'.!\:‘chlsc 100V 100:0(.007 LM377 £2.67 WARNING
Ceramic Plate 100 & 63V LM38ON  £1.92 400Hz 75dB 9-20V £0.72
1.0pF 10 12nF LM381 £2.70 450Hz 80dB 9-12V €1.14
1pF-1nF £0.08, 1n2-2n7 LM386 £0.48 4KHz90dB 3 15V £0.92
£€0.09, 3n3-4n7 £0.12 LM387  £1.60 28KHz100dBpulsed  £1.60
Pde:w&relvi’;gg\?g% 47oF LM392N  £0.79 3 5KHz 75dB 240Vac £1.22
10 100F P LM393N  £0.28 4KHz 80dB 30V pk-pk £0.58
47p-2n2 £0.09. 2n7-100 CA555 £0.22 SRID
€0.12 NESS6N  £0.36
NESSTN £0.36 RECTIFIERS
UA733  £0.84 W0O051.5A 50V £0.19
6V SPDT 6A £0.70 CA741CE  £0.18 wW021.5A 200V £0.20
12V SPDT 6A £0.70 LM748CN £€0.31 BR323A 200V £0.36
6V DTDP6A £1.96 TBAS10S £0.68 BR626A200V £0.64
TBAS20M £0.39 1004 10A 400V £1.39
S LM1458 £0.26
ULN2004 £0.48
100V k(A TDA2030 £1.35
£€0.07 8Pin  £0.07  Cca3046  £0.37
€0.06 14Pin £011  :cA3080 £0.72
£€0.06 16Pin €015  CA3130  £0.98
£0.08 18Pin €015  caA3140 £0.44
£0.08 20Pin  £0.16 CA3240 £1.22
24 Pin £0.19 LM 3900 £0.72
28Pin  £0.22 LM3914  £2.70
40P £0.25 LM3915  £2.70
MC4a558  £0.36
NES5532  £0.80
iICL7621  £1.70

Fax. 091 252 2296

4000 Series TRANSISTORS
4000 £0.20 BC107 £0.14
4001 £0.17 BC108A £0.12
4002 £0.19 BC109C £0.16
4006 £0.32 BC177 £0.16
4007 £0.20 BC178 £0.16
4008 £0.31 BC179 £0.16
4010 £0.19 B8C182LB £0.09
4011 £0.16 BC183LB £0.09
4013 £0.17 BC184L £0.11
4014 £0.30 BC212L £0.09
4015 £0.31 BC212LB £0.09
4016 £0.18 BC213LC £0.09
4017 £0.25 BC214 £0.11
4018 £0.27 BC327 £0.12
4022 £0.32 BC328 £0.10
4024 £0.21 BC337 £0.12
4025 £0.15 BC338 £0.08
4026 £0.40 BCS527 £0.24
4027 £0.18 BC528 £0.24
4029 £0.27 BCS37 £0.24
4030 £0.17 BCS538 £0.24
4033 £0.56 B8C547C £0.09
4035 £0.31 BC548C £0.08
4040 £0.29 BC549C £0.10
4042 £0.22 BCS557C £0.09
4046 £0.31 BCS558C £0.09
4047 £0.25 BC559C £0.09
4049 £0.20 BDX33C £0.46
4051 £0.25 BDX34C £0.54
4052 £0.25 BFYS50 £0.24
4053 £0.24 BFY51 £0.24
4055 £0.30 BFYS52 £0.24
4060 £0.31 TIP29C £0.33
4063 £0.29 TIP30C £0.33
4066 £0.18 TIP31C £0.33
4069 £0.20 TiP32C £0.34
4072 £017 TIP33C £1.02
4075 £0.17 TIPA1A £0.36
4076 £0.30 TIP42C £0.28
4077 £0.15 2N2222 £0.16
4082 £0.17 2N2905A £0.28
4089 £0.55 2N3704 £0.09
4093 £0.15 2N3705 £0.09
4094 £0.31 2N3706 £0.09
4095 £0.56 2N3771 £1.22
4510 £0.26 2N3772 £1.28
4511 £0.29 2N3773 £1.88
4515 £0.78 2N3904 £0.10
4520 £0.26 2N3905 £0.10
4521 £0.84 2N3906 £0.09
4534 £2.48
4538 £0.37 ~
4541 £0.31 74LS Series
4572 £0.25 74LS00 £0.14
4584 £0.24 74LS01  £0.17
4585 £0.48 74LS02 £0.18
40106 £0.24 74LS03  £0.17
40174 £0.34 74LS04 £0.94

74LS05 50.17
74LS08 017

CONNECTORS REMyrtaret]
CROC CL{PS 33mm 74LS10 £0.17

‘Red orBlack £0.12 74LS11 £0.17
CROC CLIPS 45mm 74L812 £0.16

Red or Black £0.20 74LS20 €£0.16
PP3 Battery 74LS21  £0.16

Snap £0.10 74LS26 £0.16
PP9 Battery 74LS30 £0.17

Snap £0.14 74LS32 £0.17
4mm BANANA 74LS37 £0.16

PLUG Red or 74LS42 £0.25

Black £ 74LS51 £0.19
4mm BUNCH PIN 74LS86 £0.20

PLUG Red 74L892 £0.40

or Black £0.30 74LS93 £0.26
4mm BINDING 74LS107 £0.30

POST Red or 7415109 £0.21

Black £0.64 74LS123 £0.40
SCART PLUG £0.60 74LS125 £0.21
SCART PCB Skt £0.78 74LS133 £0.22
SCART LINE 74LS138 £0.24

Skt £1.35 74LS153 £0.25
1EC LINE 74L5154 £0.90

SOCKET £0.78 74LS157 £0.25
IEC CHASSIS 74L5164 £0.26

PLUG £0.72 74LS165 £0.563
IEC CHASSIS Skt £0.56 74L5175 £0.24
CAR AERIAL 7415191 £0.24

PLUG £0.19 74LS193 £0.24
CIGAR LIGHTER 74LS367 £0.21

PLUG £0.30 74LS374 £0.32

Please send payment with your order
PO/Chegues made payable to
ESR Electronic Components

Access & Visa cards accepted
Offical orders from schools & colleges welcome.

ORDERING INFORMATION

All prices exclude VAT,
Please add 85p carriage to all orders and VAT (17.5%)

No minimum order charge.

CALLIN -OPEN: MON 8.30-5.00 SAT 10.00-5.00

Evervday Electronics, February 1992
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SPINNING - —

HEART  *

RAFEALDRIDGE =

U')e‘

// / ~ & s
A novelty circuit to impress your loved Oné 6n St. Valentines aay.
NS "
S1 VALENTINES day will soon be - .
upon us and novelties to tell your
sweetheart how you feel are often ol S

expensive. Here is a clever little circuit that o m‘ os” Yo7
is bound to get the message over and + X A,
impress the one you love on the 14th of 150 - ozﬂ#
February. - N I 5ol S

The spinning heart consists of 24 red o c2 ° w
l.e.d.s arranged in the shape of a love heart. — \ . 1000 &= AT A,
When switched on three cvenly spaced . °’7’T°_DZ’*§"E’H
l.e.d.s light up. these then go out and w1 ° s L - / /4
the adjacent le.d.s light and so on. This NESSS =4 as %
produces a spinning effect and looks very ™ - = [ i )
effective. Potentiometer, VRI, allows the i muo_zz“_'
speed of the effect to be altered from very  » /4 /4 /
slow to fast enough for the heart to look ]
almost completely lit up. '°r— DZ ;’ms Ifon ;4‘
CIrRCUIT Tfo'u . 08 O D2t
DESCRIPTION VW

The full circuit diagram for the Spinning TR 330

Heart is shown in Fig. 1. It is a relatively

simple circuit consisting of three main
parts. The first part of the circuit is an
astable multivibrator built around IC1, a
NES555 timer. VRI, Ri, R2 and C1 form

Fig. 1. Circuit diagram of the Spinning Heart.

The reason for Rls existence is that 1CI

the timing components with VRI provid-
ing a means of changing the output fre-
quency from 1Hz to tkHz.

98

will not operate properly with a very low
value of resistance between the positive line
and pin 7. So R1 provides an acceptable
resistance between positive and pin 7 even
if VR1 is wound right down.

The astable feeds pulses into the decade
counter. 1C2. This selects which set of
le.d.s will come on. The counter has
output number 8 (pin 9) connected to its
reset pin (pin 15). This means that when
the last set of leds go out the
counter resets, and the first set of
l.e.d.s is the next to light, hence the
continuation of the sequence. Resistor
R3 is included to limit the current flow
through the lLe.d.s and ensure that no
damage occurs to them or the i.c.

CONSTRUCTION

Before construction commences there
are a few things to decide upon.
Due to the large variety of le.d.s
on the market I have left the size
completely up to the construc-
tor. In the prototype 5Smm
l.e.d.s were used which made
a nice size heart. However,
there is no reason why
8mm or 10mm le.d.s can-
not be used to make a
larger display. Alternatively
3mm le.d.s could be used and the
display turned into a brooch.
Assembly of the circuit is done on a piece

COMPONENTS

Resistors

R1 150 See -

R2 1k

R3 330
All 0.6W 5% carbon TALK

Page

Potentiometer

VR1 47k rotary carbon, linear
Capacitors

C1 10y radial elec. 16V

Cc2 100n polyester
Semiconductors

IC1 NESSS5 timer

1C2 4017BE decade counter

D1to D24 Red | e.d. (24 off)

(see text)

Miscellaneous

S1 S.P.S.T. toggle switch

Stripboard 12 rows x 27 holes, 8-pin
d.i.l. socket; 16-pin d.il. socket; l.e.d
clips (24 off); battery clip; plastic case
(see text); 9-way ribbon cable, knob,

solder, etc

Approx cost

guidance only
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of stripboard and full wiring details are 4
shown in Fig. 2. Start by cutting the board ¢ o * o
to size and making the cuts in the copper :
tracks. Once this has been done construc- \ # U OO U
tion is simple. o R . .
> . LY
Sockets should be used for both i.c.s i
especially if a lower power version ol the i N .
NESS55 is to be used. and these should be ADS
fitted first. Then insert all the wire links "!'o . °
followed by the resistors and capacitors. 1 [ . .
Note that capacitor Cl must be connected e &
the right way round. Then solder all of the %% . o
off board connections (pins | to 7 and 10). R o
. . N 3 L] L ]
using a 9-way ribbon cable for the dis- % el
play' . ° .

DISPLAY

On the prototype the display was built
into the top of the case using the dimen-
sions of the heart as shown in Fig. 3. There
is a lot of scope for the constructors own
ideas to be implemented here.

Once the display is built great care must
be taken to connect the l.e.d.s up in the
correct order and with the correct orienta-
tion. It was found best in the prototype to
wire up the l.e.d.s in sets, e.g. wire up DI,
D9, D17 first. Emphasis must be put on the
care taken in this stage as it can be very
difficult to trace errors and correct them
later. Follow the circuit diagram and make
sure the l.e.d.s are the correct way round.

It could be worth a look round for “bar-
gain packs” of l.e.d.s. Some suppliers are
selling packs of 25+ l.ed.s for a lot less
than what it would cost to buy them “in-
dividually™.

After checking the display wiring and
ensuring that there are no solder splashes
between tracks, the circuit can be tested.
Insert both i.c.s ensuring correct orienta-
tion. Connect a 9V battery to the circuit
and switch on.

If nothing happens then switch off im-
mediately and recheck all wiring. If this is
okay then connect a l.e.d. in series with a
1k resistor between pin 3 of IC| and OV.
Set VR 1 10 47k the l.e.d. should flash show-
ing that the problem lies with the counter.
otherwise the problem is due to the astable.

If any of the le.d.s do not light then
check orientation of all the l.e.d.s in that set
and the wiring to them. Make sure that
every set is connected to an output from
the counter and the cathode (k) end of each
set is connected to R3.
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The prototype stripboard

There is not really anything that can go
wrong with this circuit so it should work if
all components are inserted and wired cor
rectly.

CASE

As this project is likely to be a present.
care should be taken with the case as this
is what the person will see. The size of
the case depends on the size of led.s
used. The prototype was build in a case of
dimensions 114mm = 76mm x 38mm
which provides a ““roomy™ top enabling a
neater presentation to be achieved.

The on off switch was mounted at the
top of the case with room left next to it
for a “sweet nothing”, such as I love
you. Catherine”. to be wnitten. The dis-
play took up most of the case with VRI
mounted in the bottom right hand corner.

A guide to the size of the love heart is
shown in Fig. 3 This is the design used
in the prototype and is for Smm led.s
The lid of the case was covered in masking
tape and the design copied on. The mask-
ing tape helps prevent the drill bit slipping
and damaging the finish. The l.e.d.s fit in-
side this outline

Either drill two holes 2.5mm apart so
that the le.d.s legs fit through and their
package butts up to the line and repeat
this for the 25 Le.d.s as in the prototype.
Alternatively. you can use | e.d. clips and
mount the l.e.d.s flush with the top of the
case. Slight alteration will be needed to
make up the design but this should be
quite simple

Fig. 3. Layout of the l.e.d.s to form the
heart shape (full size).

The tircuit can of course be usea to
power other display configurations for
various “applications™. There is no
reason why any “shape’ of l.e.d.s should
not be arranged and make up as a badge,
as part of a hat, in car display or even for
a mini disco etc

INUSE

There is not really much to say on the
use of the circuit. Use VRI to obtain
different ““effects™. It has been found that

looking at the display in the dark and out
of focus. weird effects start to appear
Hope your loved one likes it! O
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TIMER

STEVEN HOLLAND

A simple, easy to construct unit that will
give time periods from microseconds to — L
g g ' ) s[1 14] v o
hours. The timer has unlimited use such as: | s [ o S
TV sleep timer; alarm bell duration timer; B i3] ovr
lamp flasher; process or cooking timer etc. TAGGER [3] 2] =8
HIS PROJECT is a timer with an un- The delays are formed by ICl the cLock SELECYE Loz E]L“H
I limited amount of uses, it is based LS7210 CMOS timer. which is a specially
on one RC network and can have designed integrated circuit for digital OSCILLAYORE E]m
delays from microseconds to hours. One delays. There are five binary weighted
advantage is that the time delays are pro-  inputs which control the delays from one EXTETNAL [ E] Ls8+3
grammable by using a single dual in-line period to one period times 31. There are
package (d.i.l.) switch. Using d.i.l. switches also four modes in which the unit will voo - {7 s ] WS
provides different delay methods such as operate.
switch-on delays. switch-off delays. one- There is no need for resistors on the in-
shot or dual delay modes. put pins as they have internal pull-up resis- L)
The heart of the circuit is a LS7210 pro-
grammable digital delay timer i.c. It has an
internal oscillator with an alternate exter-
nal clock input facility. +v
Al inputs are CMOS, PMOS and TTL 1
compatible. The pinout layout and func- T 3
tions is shown in Fig. 1. The block diagram
for the Programmable Timer is shown in l
Fig. 2. T3 R
CIRCUIT -
DESCRIPTION e A Ls 7210
The complete circuit diagram for the
Programmable Timer is shown in Fig. 3. out RELAY
The power supply circuit is shown in the
top left.
—_
QILP SWITCHES
IN ;’E‘ZZ out 2y l
- ?ch & c2 o ’ — -
T!ow T'oon Fig. 1 (top). Pinout functions for the
2v. e =4 ov RLA LS7210 programmable digital delay i.c.
.C. '
| Fig. 2 (above). Timer block diagram.
M
LS. g b 3 Fig. 3 (left). Full circuit diagram for the
%1 7. L Lo l Programmable Timer.
+v . 1
83 o : it T a?zzo A { tors. The input switcih S9 supplies a nega-
: s . nv_le_;dge to tngrger iCl. . ;
8¢ e output from pin 13 is connected to
% : ICt ":_/T transistor TR via resistor R1. The output
‘e : L$7210 ‘:‘,_/"T from the transistor can then be used to ac-
P —/0'5,—' tivate a relay.
- "—/"'s.—-* The bridge rectifier REC | converts a.c.
» - o—p voltage to a d.c. voltage and the ripple con-
2 $9 tent of the rectifier output is smoothed by
-
capacitor Cl. The supply voltage is then
LY regulated by IC2 to 12V and capacitor C2
HGECTERT ﬁ smooths it against any spikes or “glitches"
EEs: on the line.
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Switch S1 on the programming switch
bank $1-88 sclects the output from pin 13
to be fed back to the trigger input, pin 3. in
order to operate in the dual mode. The four
modes are:

Delayed Switch-On
Delayed Switch-Off
Dual Delay
One-Shot

Delayed switch-on:— When the trigger is
logic 0 and the time period has elapsed the
output goes high (*"17).

Resistors See
R1 2k2 SHEIOP
R2 See Text (22k) )
All 0.26W 5% carbon TALK
. Page
Capacitors
C1 100y radial elect., 25V
Cc2 100n ceramic
C3 See Text (0047 ceramic)

Semiconductors

TR1 BC548 npn silicon transistor

1C1 LS7210 programmable
digital delay

1C2 7812 12V voltage regulator

REC 1 WO005 1A 50V bridge

rectifier

Miscellaneous

S1-S8  8-wayd.i.l. switch
S9 Pushbutton or toggle switch
Mains transformer, 15V secondary;
12V relay, contacts rated to suit applica-
tion; 14-pin d.il. socket; 16-pin d.i.l.
socket; connecting wire; solder etc.
Printed circuit board available from the
EE PCB Service, code EE785.

Approx cost
guidance only

£17

Delayed switch-off:~ When logic 0 is
pulsed to the trigger the output is high
until the time period has elapsed.

Dual delay:— This setting toggles the
output at the rate sct by the timer.

One-shot:— When the trigger pin is low.
the output is high for the set period and
returns to low and waits for another trig-
ger pulse.

One of the four modes mentioned above
can be set by “programming” the d.i.l.
switches. (See Fig. | and Fig. 3).

Control Mode

A B

1 1 Dual delay

1 0 Delayed Switch-off
0 1 Delayed Switch-on
0 0 One-shot

The RC network, made up of resistor R2
and capacitor C3, at pin 5 of ICl
sets the internal oscillator rate. The
choice of values for R2 and C3 will,
of course. depend on final application.
Some typical uses are given later and
include specific values for R2'C3.
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TIMING CHART

The equation for the delay period is:

(1+1023 x n)
/

e.g 1+1023 x | =1024

where f=3.17kHzand n=1

delay =323 microseconds

1024 +3.17

n can be any number between | and 31
If n=23 delay is 969uS

Example: C2=330nF R2=2k2
Oscillator frequency 1.2kHz

n=1 Delay Period 853.3uS
n=7 Delay Period 5973.3uS

CONSTRUCTION

Construction of this project is very
simple and it is built on a small printed
circuit board. All the components. except
the “start™ switch S§9. mains transformer
and relay. are mounted on the p.c.b.

The printed circuit board component
layout and full size copper foil master
pattern for the timer is given in Fig. 4. This
board is available from the EE PCB Serv-
ice. code EE78S.

Commence construction by soldering in
the two link wires and the two d.i.l. sock-
ets. One for the d.i.l. switch (16-pin) and
the other (14-pin) for IC1. As ICI is a
CMOS device, the usual handling precau-
tions should be taken and the ic. only

AC INPUT

TO RELAY

——

coiL

Fig. 4. Printed circuit board component layout and full size copper
foil master pattern. The completed Programmable Timer board can

-——e
-—t—

J

B GR G6
§ 58 D
ol

S51-58

Un

be seen below.

|

=
Ml

5.
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inserted on the board after completion of
the wiring.

Next solder in the transistor and bridge
rectifier taking careful note of the polarity
as this is most important. Having selected
the desired values for resistors R2 and
capacitor C3, solder the remaining com-
ponents in position.

Finally, check the board for any wiring
errors and inspect the underside for “dry
joints™ or solder blobs bridging across cop-
per tracks. Complete the wiring to all off-
board components and double-check for
any errors. When all is O.K. ICI can be
inserted on the board together with the
d.i.l. switch (S1-S8).

St A B oN

w A
= ™ OFF

BINARY
CODE =3

m s

——————
15

m e

[ ———
24

[ —
30

Fig. 5. Testing and setting up modes.
All the binary inputs are active low, so
be aware of this.

TESTING

To test the unit apply the low a.c. voltage
output from the transformer secondary to
the power supply input pins on the p.c.b.
The voltage can be between 13 and 20
volts, so a wide range of transformers can
be used.

Set the d.i.l. switches to the mode and
time required (see Fig. 5) and start the
chosen sequence by operating switch S9
and checking that the unit functions as
instructed. The *“trigger™ or “start’ switch
S9 can be any type to suit your needs but
remember if using the delayed switch-on
mode a “normally closed" switch should be
used, whereas the other two modes simply
require a normally open switch. S9 is not
required when using dual delay mode and
should be omitted.

APPLICATIONS

There are many situations in which the
Programmable Timer could be used: From
sleep timers to light controllers, computer
watchdogs to soldering iron auto shut-off.
In fact, almost any item that could prove to
be too dangerous to leave on or where you
wish to save on electricity.

Some of these applications are shown
in the following schematic diagrams to-
gether with a very brief explanation. Also
included are the values for the R/C net-
work components R2 and C3.
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TV Sleep Timer

The arrangement shown in Fig. 6 is used to switch a TV set off after a set time. The
period is two minutes so it can be set to a maximum of 62 minutes by the d.i.| switches.
Due to the presence of mains voltage extreme care must be exercised when building

and operating this circuit.

Resistor R2 should be 22 kilohms (22k) and capacitor C3 4u7.

R2=22% C3=4u? Frequency:8-SHz Delay: 116068mS

"

RELAY COIL

NC

CIRCUIT BOARD

= 1

)=

Qe SWITCH

Fig. 6. Set-up for a Sleep Timer for a TV Set.

Bell Duration Timer

Auto shut-off for an alarm bell can be timed with this module in the One-Shot mode,
see Fig. 7. When the trigger is low then the output goes high for the set period then
returns low, even with the input still at OV. The time can be adjusted anywhere from 1 to
31 minutes. Resistor R2 can be 10k and capacitor C3 4u7.

10 BELL

© R2=10k  C3m=4u7 Frequency:17Hz Deley: 60235mS
t _
e | ey
Ay - ‘ r CIRCUIT BOARD
[ 1 .
| pdfissmmondame 7
coliL
RELAY
N P__NC
’ |
nv
+
m n::'imgc“ B A"mxn-“.

Fig. 7. Using the “one-shot’ mode for a Bell Duration Timer.
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Flashing Lights

The delay can be set to oscillate the
output at a given rate. This can then
operate a relay which in turn can switch
on a light or alternate the relay contacts
to form alternating lights, see Fig. 8.

Resistor R2 is 22k and capacitor C3
0u047.

R2=22k C3=0u047 Froquency: 1041Hz Delay: 983mS

240V AC

"

r:: .o

CIRCUIT BOARO

+V

INUSE

Once an application has been found for
the Programmable Timer board and when
it is installed, the use of the project is very
simple.

If it is used as a TV Sleep Timer (Delay
Switch-Off) then a simple press of §9 will
switch on the TV and after the set period
the TV will switch off and stay off until you
switch it on again. This is ideal for use at
night if you fall asleep, or for children who
tend to leave things switched on.

The TV could be replaced by a soldering
iron. This will extend the life of the iron
and the bit by ensuring itis not lefton. [J

NOTE S8 NOT USED IN DUAL DELAY

LAMP

(E£34330 ]

w qs‘gﬁs’m;c“ o oA

Fig. 8. Set-up for using the timer to create “Flashing Lights”

SHOP

Telesound

Some readers may have difficulty in
obtaining the Astec u.h.f. modulator,
called for in the Telesound project, from
their local supplier. The UM1286 mod-
ulator in currently listed by Cirkit
(9» 0992 44471717) code 40-01286 and
Maplin, code BK66W (UM1286 Mod.).

The small “remote control” box, with
battery compartment, should the available
from most of our components advertisers.
The one used in the model was purchased
from Maplin, code LHS0X.

The single-sided printed circuit board for
the Telesound is available from the £€ PCB
Service, code EE784.

Spectra-Lite

All components for the Spectra-Lite
are standard off-the-shelf items and
should be available from most of our
components advertisers. The rectangular
shape tri-colour l.e.d.s are not quite so
common but the 5mm and 10mm round
types are just as effective.

Why hide the circuit board? Even

with David Barrington

ITALK

though the board is so small, it could
easily take the l.e.d.s and form part of the
“lapel badge’’!

Spinning Heart

We do not expect constructors to ex-
perience any problems when shopping
for parts for the Spinning Heart.

When ordering the l.e.d.s for the dis-
play. it is certainly worth “sounding out”
the retailer for a bulk discount. Some
advertisers, such as Greenweld, Bull
Electrical and Marco Trading, are often
making special offers on components and
already make up l.e.d. packs of 25 plus
l.e.d.s from time to time.

To add to the fascination of your Valen-
tine message you could always build the
Auto Melody Maker project in the same
case.

Programmable Timer

The only component likely to cause
concern to builders of the Programmable
Timeris the LS7210 programmable digi-
tal delay chip. This i.c. was, until recently,

stocked by Tandy stores but has since
been discontinued.

Searching around for another source for
this i.c. has, to date, only revealed two
suppliers. The LS7210 is being stocked by
Magenta (9 0283 65435) and View-
com Electronics (4p 087 471 9338).

The 8-way d.i.l. switch is now carried
by most of our advertisers and should not
cause any purchasing problems. The timer
printed circuit board is available from the ££€
PCB Service, code EE785.

Charge State Monitor

The only listing we have been able to
find for the ICL8211 micropower voltage
detector called for in the Charge State
Monitor is from Maplin (code YH43W)
and Electromail (4 0536 204555),
stock no. 283-249.

The rest of the components for this
project, including the 10-segment bargraph
display, seem to be standard items and
should be readily available.

Auto Melody Maker

The melody i.c. UM66, used in the
Auto Melody Masker, is available in four
versions with melodies ranging from a med-
ley of Carols to Elvis's Love Me Tender. This
device is fairly popular and stocked by a
number of our advertisers.

When placing your order for parts, make
sure your supplier understands that you
must have the BC184L. Other types
without the letter L have different leadout
arrangements and the pins will have to be
bent to fit the circuit board.

TESTE

IPMENT MAINTENANCE |
AND TECHNICAL CONSULTANCY

ﬁmanggﬂcs COMPUTER SCIENCE lers\

3 We support scientific,

commercial and industrial
[] Service manuals equipment manufactured by
[] Spare parts over 100 different
) Comprehensive c[grgpaniesd P
servi luding ew and second-han
ﬁ:t:mnmt test equipment also available
at competitive prices
competitive m:;hlghly‘ O Components, valves and

miscellaneous items

Hesing Technology@

41 Bushmead Road, Eaton Socon, St. Neots, Cambs PE19 3BT
Telephone and fax: (0480) 214488
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DSDO
Disks D500, 48tpi, boxes of 10 (free Osk cleaner .£3.00,
ock. aueasketteooxesforso'aﬁ or100'525 (state which} S £3.99 sach

£16.00 each
Apricot Drsk drive PSU £10.00 each
SV at 6APSU.. £4.80 each
SVat10APSY ... .£6.40 each
Ni-Cads AA £0.88,C £1.98,0€2.00, PP3 £4.99 . Universal charger £3.98 each
Orsk Drive Data lead BBC MICTO t Disk Drivets) Singte £2.00 Dusi £4.00 each
Disk Orive Power lead BBC MICro to Disk Drive(s) Singte £2.00 Dusl £4.00 each
74LS TTL. pick and mix. buy 10 or more for : o . .£0.12 ench
T avalable‘OO ‘02'04°08°'10°11°12'13°14°15°20°21 26 27 '30 '32°33°37°'38°42 7483 85
'96'107'109°122 125132136138 1139145151 153157158160 162163 164165
1747191 °193°240°253°257 "260 298 "353 '365 "366 373 "385 '390 399 ‘670682
128 EPROMS (Ex equipment! . £1.20 sach or £3.00/3
removed from equipment £8.00 each
6264-12 8K Byte .£3.90 each
62256-10 32KByte SRAM £3.00 each
65256 32K Byterams.. ... £4.00 sach
NV ram chups £3.00 esch .£10.00 four




FOR YOUR

ENTERTAINM

by Barry Fox

Do You Remember

All round the world people have video
tapes which they will never again be able
to play. They were made on old formats,
either open reel or now-obsolete cas-
settes. Once the original recorder has
gone wrong, there is no hope of getting it
repaired or replaced.

In the electronics industry just a few
years is a lifetime. Who even remembers
the Sony half inch and Akai quarter inch
open reel video formats, the Panasonic
cartridge, the Philips one hour N1500
and two hour N1700, Grundig’'s SVR
four hour modification of the N1500 or
the Technicolor/Funai quarter inch cas-
sette for early portables.

Many people still have large libraries of
Beta tapes. Some people will have cas-
settes made on Philips’ ill-fated V2000
machines. But try buying a replacement
Beta machine, or V2000 recorder. The
best you can hope for is that someone
has one in a cupboard under the stairs
and they are only too pleased to sell it.
Eventuaily all the cupboards will be bare.

The same thing has happened with
computer formats. Ten years ago they
were popping up like mushrooms. Many
disappeared as fast as mushrooms, too.
As with early video recorders, there is
virtually no chance of getting these old
machines repaired or replaced. This
means that any text or data stored on disc
or tape in those formats is as securely
trapped as papers in a vault with no key.

Listed for Transfer

The only hope is to transfer the data as
ASCII code, by serial cable connected to
an IBM compatible PC or Apple MAC. If
you have been thinking about doing this
but not yet got round to it, do it now.

When your obsolete computer goes
wrong, you will have lost all your data.
The only hope will be to find a transfer
service which can still read the old tapes
or disks. But they may well charge you an
arm and a leg for getting the data onto
modern format discs.

If you are still using an obsolete video
recorder, don’t procrastinate over trans-
ferring worthwhile recordings onto VHS
by hard-wire video dub. If there is one
thing you can be sure of, it is that one day
your old machine will stop working.

For the last six years, when friends
asked me what computer to buy, |
warned them off the Amstrad PCW range.
There was nothing wrong with the
computers or their price or performance, |
stressed. It was just that the PCW range
was incompatible with anything else.
When the range is discontinued or
changed, | warned those who asked for
advice, you will have difficulty getting
data off your discs.

More often than not my friends said
they were not interested in storing data
on discs. They went ahead and bought
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the PCW. Then they liked it so much they
started using it more and more, storing
material on disc. Some stored books and
articles for later up-dating.

| hate to say | told you so, but | did.

Incompatible

In August last year Amstrad was plan-
ning to announce a re-vamped version
of the PCW. On the face of things it
was a8 much better machine, at the same
low price of under 500 pounds. But the
re-vamp creates basic incompatibitity be-
tween old and new PCWs.

When Amstrad launched the Personal
Computer Wordprocessor, the PCW
8256, in August 1985, it was bundled
with a printer and unashamedly
positioned as an electronic replacement
for the typewriter. To keep the price
below 400 pounds, Amstrad used the
CP/M operating system instead of
MS-DOS which IBM made a de facto
standard with its PC, and provided no
serial connection port. Users must buy an
adaptor for the printer port if they want to
connect their PCW to a telephone line
modem or other computer.

Amstrad’s biggest cost saving came
from the master stroke of adopting a
non-standard floppy disc drive. Instead
of using the 9cm (3.5in.) disc developed
in 1980 by Sony and subsequently made
an industry standard by Hewlett Pack-
ard, Apple and IBM, Amstrad chose the
7.5cm (3in.) format developed in 1981
by Hitachi, Maxell and Matsushita.

By 1985 the small disc format had
already failed commercially and Mat-
sushita had stocks to sell off at very low
prices. When the PCW caught on Mat-
sushita agreed to supply 7.5cm discs
and drives on a rolling three month
contract. The PCW range has grown but
Amstrad has stuck with the non-stan-
dard disc drive.

Now Amstrad has switched to the
9cm disc. A company spokesman said in
August that 7.5cm disc and drive stocks
had dried up. The company had already
stopped making PCW word processors
with 7.5cm drives. The last stocks were
already in the hands of wholesalers and
retailers. When these are gone there will
be no more. Anyone wanting a PCW will
have to buy one with a 9cms drive.

The most obvious problem is that
people with 7.5cm machines will find it
increasingly difficult to get blank discs.
The less obvieus and much more serious
problem is that data stored on old discs
cannot be retrieved on new machines.

Although the CP/M operating sys-
tem and Locoscript software remains the
same, old PCW discs will not work on
new machines because they are of physi-
cally different size. When old machines
fail and are replaced with a new model,
their owners may have up to six years of
work locked onto discs which will not
run on their new machine.

Search Me

Amstrad says it does not see the
switch as a practical problem, because
the company never saw the PCW as
more than a tool for printing text onto
paper. Authors and researchers who
have spent the last six years saving work
which they hoped one day to update
may well think differently. How will they
retrieve their data? ‘'Search me?’’ was an
Amstrad spokesman’s first reaction.

It is clear that computer buffs saw the
PCW as a cheap machine with a lot
of potential, and they have exploited it.
These buffs will have no difficulty jug-
gling and shunting data.

One told how ““simple” it was to use a
serial interface and write a program (PIP
%1 = AUX: [e] etc) to transfer data.
This is like telling someone who bought
a mechanical typewriter to dismantle the
spring and lever mechanism.

Others report that Locomotive
Software produce a PC version of the
PCW Locoscript word processing
software. But you still have to get the
data from the PCW to the PC via the
PCW's serial/parallel interface. | am
assured that the necessary software and
leads are “easly available’”. This will be
of little practical use to the man or
woman who just bought the PCW as an
electronic typewriter.

| am assured that some manufacturers
produce.add-on 9cm drives for the PCW
and that a company called Timatic, in
Hampshire, sell a 7.5 cm drive for a PC.
Uniform is a program which lets the PC
read, write and format 7.5cm PCW com-
patible discs (among other types). Ad-
vantage in Cheltenham produce a ver-
sion of file transfer software Kermit
which works with the PCW, -for use
with the PCW interface and null-modem
cable.

Third Party

Please do not write to me for further
advice on these products or solutions. |
am not a PCW user, and merely pass
them on as a service. My point was,
and remains, that the reason why the
PCW sold so well was that it was aimed
at people who wanted to use it as a
typewriter, and then found themselves
collecting discs of data.

These people do not want to know
about add-on drives, Kermit and null-
modems. But they will be willing to pay
a fair fee for transfer.

Nick Hewer, Amstrad’s PR man, pre-
dicts that a third party industry for trans-
ferring data will spring up. ‘But Amstrad
won’t get involved’’ he confirms.

As one correspondent puts it: “‘There
must be many computer enthusiasts
who would do the transfers for a small
sum to help them finance their hobby™’.

| expect to see adverts start appearing
along these lines very soon.
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L2038 HART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

HART AUDIO KITS give you the opportunity to bulid the
very best engineered hifi equipment there 1s, designed by
the leaders in their fieid. using the best components that
are available.
Every HART KIT is not just a new equipment acquisition
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 10 see how easy it 13 10 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.

This fantastic John Linsley Hood designed amplifier 1s the
flagship of our range, and the ideal powerhouse for your
ultimate hifi system. This kit 18 your way to get £K perfor-
mance for a few tenths of the cost!. Featured on the front
cover of ‘Electronics Today International’ this complete
stereo power amphifier otters World Class performance
allied to the famous HART quality and ease of construc-
tion. John Linsiey Hood's comments on seeing a complete
unit were enthusiastic.- The external view s that of a
thoroughly professional piece of audio gear, neat elegant
and functional This impression is greatly reinforced by
the internal appearance, which s redolent of quality, both
in components and 1n layout. Options include a sterec
LED power meter and a versatile passive front end giving
switched inputs using ALPS precision, low-noise volume
and balance controis. A new relay switched front end op-
tion also gives a tape input and output factiity so that for use
with tuners, tape and CD players, or indeed any other ‘fiat’
1nputs the power amplifier may be used on its own, without
the need for any external signal handiing stages. ‘Slave’
and ‘monobloc’ versions without the passive inpul stage
and power meter are also available All versions fit within
our standard 420 x 260 x 7Smm case to match our 400
Series Tuner range. ALL six power supply rails are fully
d, and the compl. power supply, using a toroidal
transformer, ts contained within a heavy gauge aluminium
chassis/heatsink fitted with IEC mains input and output
sockets. All the circuitry 1s on professional grade printed
circuit boards with roller tinned finish and green soider
resist on the component ident side, the power amplitrers
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.
K1100CM HART Construction Manual.

COMPUTER CORNER

The following are & selection of our new range ot VERY competi-
tively priced, High Quality, computer systems. Due to our long
experience of importing we have the necessary contacts in the
Far East 1o buy st very advantagecus prices and can pass the
savings on 10 you. ANl hard disc machines ordered with DOS are
fully formatied and ready to use.
HART MODEL AT-288/16WP COMPUTER

Fully fledged AT286 machine,
cheap enough to use as the
fastest wordprocessor in the
west! Only a few years ago
the AT-286 machine was the
fastest standard office com-
puter known Now we can offer
the superfast 16MHz version
(earlier ones were onty 10 or
12MHZz) at such an incredibly
low price that it can be used
in any office or home. Not
only that but ours comes with
ultratast memory so that

¥

.£1.80
.£4.50

- —
the machine can run in L s
‘zero wait state’ ) .'u ‘\
Advanced features are—
Full 1MB of memory (Ex-
pandable to 4MB), 102
key UK keyboard, compact deskiop case, 1.2MB 5% " High
Density Disk Drive and interface card for extra drive
Graphics/Printer Card, built in Hard Disk Interface.
HART AT-286/16 WP ....ONLY £277.25
14" FST Hercules monitor, Amber ... d
14" Paper White Hercules Monitor. (Both have T/S
Base)... ; . ...£86
Trust Writer W/P Software uses Wordstar commands.£19.50

40MB AT-286/16UG Hard Disk Computer

Specification as above but with 45MB 25ms hard disk, VGA
Colour Graphics Card with 512K RAM, paraliel printer port, 2
serial ports, 1 game port. e N £523 50
14" VGA Mono Monitor, Amber £86 70 Paper White £89

LINSLEY HOOD 'SHUNT FEEDBACK' R.1.A.A.
MOVING COIL & MOVING MAGNET PICKUP
PREAMPLIFIER

Modern, ultimate sound systems are evolving towards a
built-in RIAA preamplitier within the turntable unit, keep-
ing nose pickup to a8 minimum. This new circuil by John
Linsley Hood uses latest generation integrated circuits in
the sonically preferred shunt feedback configuration to give
an accurate and musical sound, with the ability to use both
moving magnet and moving coil cartridges. Power comes
from two 9v PPJ size batteries or a mains power supply
This HART kit 1s exceptionally easy to build with detatled
instructions and all the specially selected components fit-
ting directly on to the roller tinned fibreglass printed circuit
board. Even the goid plated phono sockets mount directly
on the board

This Kit now comes with latest generation low-noise front
end IC and onboard power stabiisers for any DC input volt-
age between 9v and 30v

K 1500 Special Discount Price for complete Kit. .£67.99

ALPS PRECISION LOW-NOISE STEREQ POTS.

To fultl the need for higher quahty controis we are now
importing an exciting new range of precision audio pots in

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do you tapes lack tredbis?. A worpn head could be the
problem. For top performance cassette recorder heads
should be reptaced every 1,500 hours Fitting one of our
high quality replacement heads could restore performance
to better than new! Standard inductances and mountings
make fitting easy on nearly all machines (Sony are special,
see below) 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
suppliers and see!. All our heads are suitable for use with
any Dolby system and are normally avaiable ex stock. We
also stock a wide range of special heads for home
construction and industrial users

HM120 Standard Mono R/P Head £3 51
HC15 Standard Quality Stereo R*P Head £2 49
HC66 High Quality Stereo R/P Head Permalioy £7 98
HS 16 Sendust Alloy Stereo Head £16 85
HCB0 NEW RANGE High Beta Permalloy Stereo head
Modern space saver design for easy fitting and lower

cost. Suitable for chrome metal and fernic tapes,

truly a universal replacement head for everything

from hi-fi decks to car players and at an incredible

price too!. .£8.30

HQS551 4-Track RECORD & Play Permalloy Head for
auto-reverse car players or quadraphonic recording £14.90

H524 Standard Erase Head £190
H561 Hi Field Erase Head for METAL Tapes £349
HRPJ73 Downstream Monitor Stereo

Combination Head £47 90

Many other SPECIAL cassette Heads in
stock, see our LIST.

values to cover most quality P! P s, All
In 2-gang stereo tormat. with 20mm long 6mm dia. steel
shafts. Now you can throw out those noisy ill-matched
carbon pots and replace with the real hi-fi components
only used selectively in the very top flight of World ciass
amplitiers. The improvement in track accuracy and match-
ing really is incredible giving better tonal balance between
channels and rock solid image stability. Motorised versions
have Sv DC Drive motor

2-Gang 100K Lin. .£8.86
2-Gang 10K, 50K & 100K Log ...£9.60
2-Gang 10K Special Balance £1071
2-Gang 20K Log MOTORISED. - . £19.20
2-Gang 10K Special Balance. MOTORISED, zero

crosstalk and < 10% centre loss with near

Log/Antilog Tracks). .£19.98

HART 40MB AT-386/16SX EL

Entry level 386 machine for demanding applications at

moderate cost Spec as our AT286/16WP with 1MB Dram

memory, Mini Tower case, 45MB 25ms hard disk drive, VGA

Colour Graphics Card with 256K RAM

40MB AT-386/16SX EL 18 - LONLY £634 30 (Ex Vat)
HART 52MB AT-386/20SX UG

Luxury version of the above with higher processor speed and
amazing 8 millisecond access time hard disk. 2MB SIMM
RAM, Compact Tower Case, VGA 1024 x 768 card with 512K
RAM, upgradeable to 1MB of Video memory.
40MB AT-386/20SX UG.....
OPTIONAL EXTRAS
HART Computérs can be ‘custom made' 1o fit your personal

.ONLY £853 10

get your order on its way 1o you THAT DAY

Orders over £20 - £3.50 Exp
on b Q

MANUFACTURERS OF

Everyday Electronics, February 1992

QUALITY
AUDIO KITS AND COMPUTERS

Send or ‘phone for your copy of our List {(50p) of these and many other Kits & Components. Enquiries trom Overseas
Customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or S for Airmail.
Ordering Is easy. Just write, telephone or fax your requirements to sample the tfriendly and efficient HART

service. Payment by cheque, cash or credit card. A telephoned or faxed order with your credit card number will

Please add part cost of carriage and insurance as follows:—INLAND Orders up to £20 - £1.50
Courler, next working day. £10 (For safety all computer parts

ordering information with our

REEL TO REEL HEADS
999R 2/4 Record/Play 110mH. Suits Stuart Tape

Crrcuits.. . £1364

998E 2/4 Erase Head 1mH. Universal Mount

Suits Stuart .£11.98
TAPE RECORDER CARE PRODUCTS

HART TC1 TEST CASSETTE Our famous triple

purpose test cassette. Sets tape azimuth, VU

level and tape speed £5.36

DEM1 Mains Powered Tape Head Demagnetizer

prevents noise on playback due to residuat

head magnetisation. £4 48

DEM115 Electronic, Cassette Type, demagnetizer .£8.91

requirements, at NO extra cost!. Simply select the options you
require. tf replacing any item in the standard specification for
that model then deduct the cost of the part not needed

SOFTWARE
MS-DOS 5 Latest Release Full version 3.5 or 525 £59
DRADOS 6 £77
Microsoft Windows 3. 3.5 or 5.25 ' Disks £65
MONITORS
SM1421 AM TU Hercules Mono with FST Tube and Stand
Amber.... y .£83
SM1421 PW TU As Above but Paper White Screen £86
SM1416A VGA Mono Monitor ¢/w tiit and swivel stand
Amber. £86.70

SM1416W As Above, Paper white. .£89
SM1485-00 Super VGA Multisync Colour Monitor, 28 dot
pitch, S50MHz Bandwidth, up to 1024 x 768, c/w stand £235
KEYBOARDS
K261 102 Key Enhanced UK Layout. Tactile Chick, AF/XT
Switchable with dual slope feet.(Standard Keyboard supplied
with systems) N«
K108 Similar 1o above, singie siope feet. Alps switiches . £36
KB6153A As above but with heavy metal base £44
V0 and GRAPHIC CARDS
AT Super 170 Card 2x FDD, IxIDE, 2 Serial. 1 Paraliel, 1 Game
Ports £2

Hercules Mono Graphic & Printer card £1170

16-Bit VGA Card, 256K. .£46 50

Trident 8900 VGA Card, 512K £67.30

Trigent 8300 VGA Card with 1Mb .. .£86 90
DiSK DRIVES

5.25" 1.2Mb Fioppy Disk Drive. .. £49

3.5" 1 44Mb Floppy Disk Drive.. £45

Adapter tofit3 5" drive in 525" slot. ¢/w power adapter . _.£9

45MB 25ms Hard Disk Drive £185

$52MB Quantum Hard Disk Lightning Fast 9ms Access

time y

CASES

WE 611P Desktop Case, Fip Top, 200W PSU

WE727P Mini Tower Case. 200W PSU

108MP Min: Tower Case, Compact Style

CT107 Midi Tower Case.. . 4. g
MOTHERBOARDS

AT-286/16 OK.RAM.

AT-386-16SX OK.RAM.

AT-386-20SX OK.RAM

PLEASE NOTE THAT ALL ITEMS IN THIS
SECTION ARE PRICED EX VAT.

24 hr. SALES LINE
(0691) 652894
Fax: (0691) 662864

| AUDIO KIT PRICES are VAT
INCLUSIVE. COMPUTER
PRICES EXCLUDE VAT

|4,J ’l
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N DECEMBER'S Actually Doing It article
Iwe looked at simple methods of making
printed circuit boards. This month we
will consider a more up-market approach.
I could not recommend this system for
someone making a start on printed circuit
construction.

The methods described in December
provide a more realistic introduction to the
subject. However, these simple methods
can be difficult to apply to large or intri-
cate boards, and you may soon out-grow
them. The more sophisticated methods of
production described here can cope with
practically any printed circuit boards.

POSITIVE APPROACH

The up-market solutions to produc-
ing printed circuit boards rely on the
use of photo-sensitive copper laminate
board. This is basically just ordinary cop-
per laminate board which has been coated
with a special etch resist. This resist is
sensitive to ultra-violet light, but is not
greatly affected by ordinary indoor light-
ing. Nevertheless, the board should be
stored in a cool dark place, with the
peel-off opaque covering in place.

When you actually come to use the
board, the brief exposure to daylight that it
will receive will definitely not “fog” it. The
only point to watch is that you do not
leave the board in direct sunlight for any
length of time. Sunlight contains sig-
nificant amounts of ultra-violet light, and
this could conceivably “fog” the photo-
resist.

The board is developed in caustic soda
or one of the special developers that are
available, and the exposed areas of resist
dissolve away. The board is then etched
in ferric chloride in the usual way. This
means that the exposed areas of board
have the copper etched away, and the
unexposed areas retain the copper coat-
ing. Before development the board must
therefore be exposed to ultra-violet light
through an actual size photographic posi-
tive carrying the printed circuit pattern.

Clearly the first step in producing a
board using this photographic method is
to produce the photographic positive. This
can be done using a large format camera
plus a suitable lens etc., but this is not
really a very practical approach for most
amateur p.c.b. builders.

At one time there was a kit available
which permitted a sort of contact print to
be made from a p.c.b. design in a book or
magazine. Also, there were one or two
companies offering materials for this sort
of thing. On checking through a few
current electronics catalogues | failed to
find anything along these lines. | may have
overlooked something, but this method
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does not seem to be a practical proposi-
tion at present.

PHOTOCOPIER

Probably the only simple method that is
likely to work well is to use a good quality
photocopier. For this method to be practi-
cal the copier must be able to produce a
reasonably accurate life-size copy, and it
must also be able to copy onto some sort
of transparent or translucent medium.

It does not matter too much what sort
of translucent medium you use, as any
normal form of transparent or translucent
paper/film seems to transmit ultra-violet
light well enough to ensure good results in
this application. Transparent acetate film,
translucent polyester drafting film, or even
tracing paper will work well enough.

It is just a matter of using whatever
material of this type that is compatible with
the copier. This method has to be regarded
as the best one, since it is very fast, cheap,
and with a suitable copier should also be
very accurate,

With a copier that will not operate
properly with any form of transparent or
translucent medium, there is apparently an
alternative which involves first making a
copy onto ordinary copier paper. This is
then treated using a special spray which
makes the paper translucent, but leaves
the areas covered with toner reasonably
opaque.

This method can even be used to di-
rectly convert the p.c.b. track diagram from
a book or magazine into a photographic
positive. The only problem here is that
there must be no printing on the reverse
side of the diagram, as this would ob-
viously show through and appear on the
finished p.c.b.

This method seems to be a good one,
but the special sprays seem to be very dif-

ficult to obtain. | cannot comment on how
well or otherwise this method works, as |
have yet to try.

GETTINGIT TAPED

The slow but sure method is to produce
the positive by hand, using the p.c.b.
drafting materials that are available from
some of the larger electronic component
retailers. They are also available from some
of the larger suppliers of art and draft-
ing materials. The design is produced
on translucent drafting film. | would not
recommend using tracing paper. This is
much cheaper than drafting film, but is not
really tough enough for use with p.c.b.
drafting materials.

If you make a mistake and remove a
track or pad, you may well find that
this results in tracing paper becoming
damaged. Drafting films are made from
tough plastic materials that can easily
withstand a lot of corrections and altera-
tions to the drawing.

Step number one is to fix the piece of
drafting film securely in place over the
drawing you are going to copy. This
can be done using double-sided adhesive
tape, masking tape, etc. The drawing is
then traced using your preferred method.

The old-fashioned method is to use a
pen and ink. If you are reasonably skilful
you can achieve quite good results this
way using a proper technical pen, a good
quality ink, etc.

Using something like a fibre-tipped pen
freehand will almost certainly result in
some rather scrappy looking results. Also,
the ink may not be sufficiently opaque to
give good results in this application.

The more popular method these days is
to use rub-on transfers, crepe tapes, etc.
Using the rub-on transfers is an easy
method that can provide very good results.
This is very much like producing the
design direct onto the board using trans-
fers, as described in last month's Actually
Doing It. In fact it is rather easier, as you
are working over the original diagram,
rather than over a rough guide marked on
copper [aminate board.

There is a slight problem with rub-on
transfers in that they tend to rub-off rela-
tively easily. If you use this method you
therefore need to treat the finished draw-
ing carefully.

A tougher final result can be produced
using crepe tapes plus transfers which are
printed onto a transparent self-adhesive
backing material. Pads are sometimes in
the form of thin self-adhesive plastic pads
on rolls of backing paper. These are
usually somewhat tougher than the type

Three types of etch resist transfers, etch resist pen and rub-down spatula.
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which is printed onto a transparent plastic
film, and are the type | would recommend.

Apart from pads of various sizes, these
transfers include d.i.l. clusters, edge con-
nectors, “D* connector clusters, etc. They
are usually arranged so that half the back-
ing paper can be removed, making it easy
to manoeuvre each transfer precisely into
position. It is then semi stuck down, the
second piece of backing paper is removed,
and finally it is carefully pressed firmly in
place.

With the smaller pads it is usually easier
if they are completely removed from the
backing paper, and then placed onto the
end of something like a small screwdriver.
They can then be easily moved into
place, and semi stuck down. With the
screwdriver carefully pulled clear so as not
to displace each pad, it can then be fully
pressed into place.

TAPES

Once all the pads are in position, the
crepe tapes are used to add the tracks.
These tapes are available in a wide range
of widths. Because they are made from a
crepe material they can be taken through
gentle curves without any difficulty. Thisis
one respect in which they are more ver-
satile than rub-on track transfers.

In use the tape is first positioned on a
pad, making sure that it overlaps it slightly.
However, be careful not to block the holes
in the middle of pads. Next the tape is
laid down over the required route, pressing
it firmly down onto the drafting film as
things progress.

When the destination pad is reached, a
very sharp modelling knife or a scalpel is
used to trim the tape to length. Again, it
should slightly overlap the pad.

Be careful not to create cracks in the
artwork by cutting right through the pad
as well. Just cut deep enough to sever the
tape, angling the blade inwards under the
end of track. |f you should cut slightly too
deep, this will help to disguise the cut in
the pad.

Although the tapes can be taken
through gentle curves, they cannot be
taken through sharp corners. The corners
must be produced by cutting the tape, and
then starting again at right angles to the
original track. Use plenty of overlap at the
corners.

Remember to add corner markings to
the drawing. Special corner marker trans-
fers are available, but some short pieces of
“track” will do the job just as well.

EXPOSURE

Once you have a suitable photographic
positive, the next step is to cut a piece
of photo-resist board to the appropriate
size. | am assuming here that you will use
ready made photo-resist board, rather than
trying to coat an ordinary copper laminate
board with one of the photo-resists that
are available.

It is probably cheaper to take the do-
it- yourself route, but | must admit that !
have not often obtained good results in
this way. Getting these resists to flow into
a nice even layer on a copper surface is
harder than you might think. initially at
any rate, | would recommend that you use
ready coated boards. 5

In order to expose the board you need
an ultra-violet light box; these are avail-
able from some of the larger component
retailers, and designs for do-it-yourself
light boxes appear in the electronics press
from time to time (e.g. UV Exposure Unit,
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EE Oct ‘91). It is actually possible to use
direct sunlight to provide the exposure.
The problem with this method is that the
amount of ultra-violet in sunlight seems to
vary considerably, depending on the time
of day, time of year, and clarity of the air.

| have tried experimentally making some
exposures using sunlight on a couple of
occasions, but in both cases failed to get
anything approaching consistent results.
The wastage using sunlight would prob-
ably be very high, making it an impractical
proposition.

SUN LAMP

A method that | have found to be quite
usable is to use a sun-ray lamp as
the ultra-violet source. Provided you
are always careful to use exactly
the same setup, with the distance
from the lamp to the

strength of the solution needed depends
on the particular resist used, and the
retailers catalogue, or an information sheet
provided with the board/photo-resist,
should give details of this.

These days there are alternative
developers available, and | would
recommend using one of these. They
usually come in the form of sachets of
crystals, together with instructions that
detail the right amount of water to dissolve
themin.

In terms of results they are probably not
a great deal better than caustic soda. On
the other hand they are based on chemi-
cals that are safer (although it is prob-
ably still better not to get the developer on
your skin). Another advantage of these
developers is that they can be used over
and over again.

board/positive care-
fully measured and
adjusted, this can give

R
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results that are as
consistent as those
from a light box.

To use this method
vou will need a sheet
of glass or transparent
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plastic. The positive is =

—

taped to the glass,
with the side that
carries the pads and

Fositive (Tope Side Up)

Block \'Boavd (Copper Side Up)
Of Woods ’

tracks against the
glass. The board is
then taped in place
over this, aligning it
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Fig. 1. A simple set-up for exposing board using a sun-ray
lamp as the UV source.

accurately with the
corner markers.

If you place this assembly on a block
of wood, some old books, or whatever,
glass side uppermost, the weight of the
glass should press the positive flat against
the board. The lamp must be positioned
where it will give the board a strong
dose of ultra-violet, or the exposure time
will be impractically long. Fig. 1 shows
the general setup to use. Heed the lamp
manufacturers warnings about exposure
to ultra-violet light, particularly the warn-
ings regarding damage to eyesight.

A proper light box will include a sheet of
glass above the ultra-violet tubes. The
positive and piece of photo-sensitive
board are taped onto this in the manner
described previously. There should be a
foam pad in the lid of the box which will
press everything firmly together when the
lid is closed.

The optimum exposure time depends
on the strength of the ultra-violet light,
and the particular photo-resist used on the
board. There is no alternative to making
a few test exposures on some scraps of
board to determine the time interval that
gives the best results.

It is likely that a fairly wide range of
times will give acceptable results. If so,
experience would suggest that the best
one to use is one near to the lowest time
that will give acceptable results. For a
powerful light-box this could be as littie as
a couple ‘of minutes, or with a sun-ray
lamp something more like 20 minutes
could be required.

DEVELOPMENT

Caustic soda solution is often used as
the developer for photo-resist. This chemi-
cal lives up to its name, and has to be
regarded as slightly dangerous. In the
weak solutions used for development it is
safer than when it is in solid form. The

In order to obtain long life from the
developer it should be stored in an air-
tight bottle, and in a cool dark place.
Caustic soda deteriorates rapidly after use,
which means that it must be used once
and then thrown away. Although caustic
soda is relatively cheap, to develop a single
board from time to time can use up a large
amount of chemical.

Photographic dishes are a good choice
for developing boards. Use enough
developer to comfortably cover the board,
and agitate the developer to aid even
development.

Modern photo-resists seem to be very
good, and the board should develop
crisply over a period of about two or three
minutes. Sometimes the final film of resist
can be a bit reluctant to disperse, but very
gently swabbing the board with a piece of
paper towel soaked in water or developer
should remove it.

ETCHING

Once the resist has fully developed,
remove the board from the developer and
rinse it thoroughly. Use plastic tongs when
manipulating the board, or wear plastic
gloves to protect your hands. | usually etch
the board immediately, rather than letting
it dry first.

There is a potential advantage in letting
the resist dry, as this allows it to harden if
there was some softening in the developer.
On the other hand, letting the board dry
tends to result in some slight surface cor-
rosion on the copper. which hinders the
etching process.

t find this second problem more
serious than any softening of the resist,
which is why | etch the board im-
mediately. From the etching stage on-
wards the board is processed in the usual
way.
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MONITOR

1. R. de VAUX BALBIRNIE

A narrow-scale, bargraph readout,
voltmeter for checking car batteries.
Includes l.e.d. “under-range” indicator:

of the traditional pointer on a scale it

uses an l.e.d. bargraph to display the
readings. The range covered is 9.5V to 14V
approximately in 0.5V steps. In addition.,
a separate Le.d. indicator gives an “under-
range” warning.

The circuit was designed for checking the
charge state of car-type batteries used as
portable power supplies for caravans and
boats. However, it could be used for other
similar purposes requiring a narrow-scale
voltmeter.

The nominal voltage of a car battery is
12V but this varies with the charge state.
When freshly charged it may exceed 14V but
when almost discharged it will fall to less
than 10.5V under load.

Batteries gradually lose their charge when
left idle and can be ruined if left in a
discharged state. Periodic checking is there-
fore advisable. Note that the under-range
Le.d. comes on when the voltage falls below
10V approximately and even an almost
“flat’ battery will light it because the current
requirement is very low - 14mA approxi-
mately.

For car. caravan and boat supplies, the
Cnarge State Monitor will normally be left

THIS PROJECT is a voltmeter but instead

connected to the battery. No power is con-
sumed except while pressing a push-to-test
switch.

DISPLAYS

The bargraph display and under-range
led. show through holes in the lid (see
photograph). In the prototype unit, the
bargraph display was green with a red l.e.d.
providing under-range indication. Some
readers may prefer to use a red display and.
perhaps. a flashing L.e.d.

For setting-up purposes, it is best to have

a voltmeter (or multi-tester) available. It

using this method. you will also need a
power supply unit (or you could use the car
battery itself). This should cover the range
OV-15V. Itis, however, possible to adjust the
circuit by trial and error. Details for this
method will be given later.

CIRCUIT
DESCRIPTION

The complete circuit for the Charge State
Monitor is shown in Fig. 1. IC1 is a bargraph
driver i.c. and IC2 the actual l.e.d. display.

The driver IC1 is a complex device contain-
ing a high impedance buffer, a reference volt-

Fig. 1. Complete circuit diagram for the Charge State Monitor.
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age source and a set of voltage comparators.
1C2 simply contains ten l.e.d’s in the shape of
short horizontal bars. The separate section
comprising IC3, R3, VR2 and led. D2, is
concerned with under-voltage indication and
will be explained later.

Bargraph driver IC1 accepts a positive in-
put at pin 5 and its outputs, pins 1 and 18 to
10 go “low™ in turn as the voltage increases
so allowing current to “sink™ through the
appropriate Le.d. In unmodified form, the
voltage at pin 5 would need to be within the
range 0.125V (where one bar would light) to
1.25V (where all ten bars would light).

OPERATING
VOLTAGE

These operating voltages would obviously
be unsuitable for the present purpose. Zener
diode. DI. fixed resistor, RY, and preset
potentiometer VRI. however, modify the
operating voltage levels in the following
way.

With 10V approximately applied to the
input and with VR sliding contact adjusted
to approximately mid-track position, the
9.1V Zener diode. D1, just conducts (0.7V
being dropped across input diode, D3). With
9.1V appearing across D1. very little voltage
will appear between the zero volt line and
VRI sliding contact. This voltage when
applied to IC! pin 5 will therefore be
insufficient to light the first segment of the
display.

When a slightly higher voltage is applied
to the input. a residual voltage will appear
between the zero volt (earth) line and VR
sliding contact and at a certain point will be
sufficient to light the first bar — that is, ICI
pin ! goes low. With higher input voltages.
each voltage threshold inbuilt in IC1 is ex-
ceeded and pins 18, 17, 16 and so on go low
in sequence so lighting successive bars, pins
1.2,3.4and soon in IC2.

The exact level at which the last bar will
light is determined by the setting of preset
potentiometer. VRI, and this will be ad-
justed at the setting-up stage for correct
operation. Resistor R2 sets the led. seg-
ment current to the correct working level.
Because this is done automatically by ICI,
the separate l.e.d. bars in IC2 do not require
current-limiting series resistors as would
normally be the case.

Diode, D3 guards against possible
damage due to reverse polarity. Thus, if the
input leads were connected to the battery the
wrong way round, D3 would be
reverse-biased and fail to conduct. St is the
push-to-test switch. Capacitor, Cl cures
possible instability problems caused by stray
pick-up by the connecting leads.
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As described. the display is used in dor
mode - that is, only one segment is on at one
time. Some readers will wish to use har mode
— that is, bars lighting and remaining on
to give a thermometer-like display. This in-
volves connecting IC1 pin 9 to supply posi-
tive (shown dotted in Fig. 1).

RANGE
INDICATION

Under-range indication is provided by a
separate section of the circuit centred on
voltage detector integrated circuit, IC3. This
contains an on-chip voltage reference of
1.15V and a comparator.

When the voltage applied to the threshold
input, pin 3. falls below -the internal
reference voltage, the output, pin 4, goes
low. This is then able to “'sink™ current from
the supply positive line through l.ed.. D2
(Under Range). Internal circuitry within 1C3
limits the output current to 7mA. This
means that, although D2 will not appear
particularly bright, no external series resis-
tor is required to limit its operating current.

Preset potentiometer. VR2, in conjunction
with fixed resistor, R3. selects a fraction of
the input voltage and applies it to IC3 pin 3.
R3 limits the range of adjustment provided
by VR2 from 0V to 2V approximately.

Preset VR2 will normally be adjusted to
provide an input of 1.15V (equal to the
reference voltage) at the point where the first
bar of the l.e.d. display is just unable to light.
This will be done at the setting-up stage.
Since the under-range indicator circuit is
completely independent of the bargraph
display. this section could be omitted if
desired.

CONSTRUCTION

The circuit panel component layout and
details of breaks in copper strips for the

Resistors See
R1 4k7 QUAD
o g TALK
R3 22k

All 0.25W 10% carbon Page

Potentiometers
VR1,VR2 4k7 miniature vertical
preset (2 off)

Capacitor
(o4} 100n ceramic

Semiconductors
D1 BZY88 9V1 Zener diode
D2 5mm Red l.e.d. (or flashing
l.e.d. - see text)

D3 1N4001 50V 1Arec. diode

I1C1 LM3914 bargraph drniver

1C2 10-segment bargraph
display

IC3 ICL 8211 voltage detector.

Miscellaneous

S1 Miniature push-to-make

switch

Stripboard 0.1in. matrix, size 14 stnps
x 30 holes; plastic box, size 96mm x
46mm x 21mm (internal); 20-pin d.il
socket; 18-pin d.i.l. socket; 8-pin d.il
socket;light-duty stranded connecting
wire; crocodile clips (2 off); solder etc.

Components for setting-up if required

£14
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BUSBAR INTERCONNECTING
STRIPS A —K
Fig. 2. Stripboard component layout and details of
breaks required in the underside copper tracks.
Front panel showing cutouts for .
the bargraph display and ( /)
“Under-Range’'l.e.d
The press switch S1
is mounted on the
case side pane/ . a
[y
= \
' I‘ \
| Z |
\ - C
(]
=

Charge State Monitor is shown in Fig. 2.
Note the display common anode busbar.

The circuit consists of a piece of 0.lin.
matrix stripboard, size 14 strips x 30 holes.
Cut the material to size, drill the two mount-
ing holes. make the breaks in the copper
tracks and connect all link wires.

Use a piece of single strand connecting
wire, with the insulation removed, for the
busbar on the copper strip side of the circuit
panel. Solder this to interconnect all strips
A-K on the right-hand side of 1C2. This
forms the common anode connection for the
10 Le.d's and saves soldering a lot of in-
dividual link wires. Even so. there are still
rather a lot of link wires so check carefully
that the job is complete and all soldered
joints are sound.

Solder the on-board components into
position. Cut diode D2 leads to a length of
15mm - this component is easily damaged
by heat from the soldering iron so it would
be a wise precaution to use a heat shunt.

\

=
-
’_-
/

This just means gripping the end wires with
a pair of pliers between its body and the
circuit panel. This will prevent excessive heat
from reaching the le.d. If bar rather than
dot mode is required, connect ICI pin 9 to
supply positive — the necessary link wire is
shown as a dotted line in Fig. 2.

Complete construction of the board by
connecting a Scm piece of light-duty red
stranded wire to strip £ 30 and a piece of
similar black wire of suitable length to strip
K 30 as indicated. Insert the integrated cir-
cuits into their sockets.

The bargraph display [C2 carries a
product code along the anode end - this will
be placed to the right of the circuit panel. If
this component is inserted in its holder the
wrong way round it will not work. Bend
l.e.d. D2 legs so that the body lines up with
the centre of IC2.

CASE

Prepare the case by drilling holes in the
base to align with the fixing holes in the cir-
cuit panel. Drill a hole in the side for the
battery connecting wires to pass through.
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Measure the positions of 1C2 and D2 and
cut corresponding holes in the lid. Drill a
hole in the side for the push-button Test
switch. Attach the circuit panel to the base
with plastic spacers on the bolt shanks so
that 1C2 and D2 are level with the face of the
box or as desired. Refer to Fig. 3 and com-
plete the wiring.

Knot together or attach a strain relief
bush to the input wires inside the box and
pass the free ends through the hole in the
side. Fit crocodile clips or other connectors
as required to the free ends. Leave VR and
VR2 adjusted to approximately mid-track
position.

SETTING-UP
PROCEDURE

The best way to set up this circuit is to
use a variable voltage power supply unit
covering the range 0V-15V. Alternatively.
the car battery itself could be used. Note that
wherever a car battery is used. it is essential to
include a line fuseholder in the positive battery
lead — short-circuits could have a disastrous
St effect otherwise. A 100mA fuse would be a
suitable value to use.

A good quality voltmeter is also needed.
Do not rely on the voltage as given by a

“Y e e e e

L ]
o
L
L
L
L
.
L
.
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-
.
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Layout of components on the completed circuit board. Note that the l.e.d. is posi-
tioned centrally below the bargraph.

RED WIRE meter on the power supply unit itself unless
£ \ . vou know that it is accurate.
AL CYTC 10 CAR BATTERY Refer to Fig. 4 and connect the p.s.u. and
L voltmeter to the Charge State Monitor as
K / - shown, observing the polarity. red wire to
m] BLACK WIRE positive and black to negative. If incorrectly

connected the circuit will not work.
aTsen) Increase the output voltage of the p.s.u.
gradually to 14V. From approximately 10V

. . o . ards. L.e.d. bars should light in turn.
Fig. 3. Wiring to the "test” switch S1. The red and black leads should be terminated uPXd'deS: p:eselb\;gf sgl:r:jall%he llzslu(:?]e just

with crocodile clips or other suitable connectors. illuminates at 13.5V to 14V. Check that the

first one comes on at 9.5V to 10V. VRI
POWER SUPPLY UNIT 1 should be adjusted for the best compromise
T between high and low points. Adjust preset
N VR2 so that the under-range l.e.d. D2 lights
below 10V or as required.
CIRCUIT PANEL If no segments light at all. check the orien-
€30 tation of 1C2. If one or two segments fail to
light. suspect the appropriate connections at
K30 the busbar on the underside of the circuit
+ - j panel.
If a satisfactory low point voltage (the
voltage at which the first bar comes on)

cannot be obtained. use a different Zener
OLTHETER + - Fig. 4. Setting up the monitor using diode. For a lower operating voltage. it
0-15V a varisble p.s.u. and voltmeter. should be reduced and vice-versa.
If using the car battery itself as a power
supply. this should first be fully charged.

Use the circuit shown in Fig. S and follow
the procedure for the mains-operated power
supply -~ the rotary potentiometer adjusts
VOLTMETER the input voltage to the cirpuit.

0-15V As an alternative. adjustment may be
L carried out by trial. To do this. connect the

\ : unit to the fully charged car battery. Adjust
VR so that all 1C2 segments are just on.
Put the battery into service and test oc-
casionally as the voltage fails and segments
go off one by one.

When the battery is beginning to fail. the
first segment should go off. VR2 should then
£390 be adjusted so that the “under-range™ l.e.d.
operates. A reliable low point is obtained
K30 only when the battery is under a load of 3A
approximately — this may be obtained by
switching on a few lights.

If desired, a scale marked off in volts could
Fig. 5. Setting up the monitor using the gfs o l"cr:zd. . r‘:,e kfe:;’m‘mp"lnel..}?lrcg‘f
car battery and a potentiometer. It is play Tay., ar Simpy

ery (sl and “LOW" as in the prototype (see
ey

I 10k POTENTIOMETER

St

LINE FUSE
HOLDER WITH
100mA FUSE

' N

CIRCUIT PANEL

12V CAR BATTERY

essentigl that an in-line fuseholder and
photograph). Your battery should never
fuse (100mA) be used. let you down with the Charge State

Monitor. a
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€1 BARGAIN PACKS

In tact, cheaper than £1 because if you buy 10
you canchoose ohe other and receive it free.

$-13A SPURS provide a fused outlet to a ing main where
cevices such as a clock Must not be switched oft Order ref 2

4-IN FLEX SWITCHES with neon on/off lights, saves leaving
things switched on Order ref. 7

26V 1A MANS
clamps Order ref. 9

148" " SPEAKER CABINET ideal for extensions, iakes our
8% speaker, Order ref 1t

12-30 WATT REED SWITCHES, it's surprising what you can
make with these — burglar alarms, secret switches, relay. etc
Order ref 13

2-25 WATT LOUDSPEAKERS two unit crossovers Order ref
22

s upright 9 with fixing

2-NICAD CONSTANT CURRENT CHARGERS adapt to charge
aimost any nicad battery, Order ret 30

2-HUMIDITY SWITCHES, as the air bacomes damper the
membrane and op a Order ref
32

5-13A ROCKER SWITCH three tags so on/off, or change over
with centre off Order ret 42

1-24HR TIME SWITCH, ex-Electrnicity Board, automatically
adjust for fengthening and shortening day Original cost £40
each Order ref 45

1-MINI UNISELECTOR, one use 18 for an electric igsaw
puzzie, we give Circuit diagram for this One pulse into motor
moves switch through one pole. Order ref. 56

2-FLAT SOLENOIDS - you could make your multi-tester read
AC amps with this Order ref 79

1-8UCK OR BLOW OPERATED PRESSURE SWITCH, or it can

be operated by any low pressure variation such as water level
in water tanks. Order ref 67

1-MAINS OPERATED MOTORS with gearbox Final speed 18
rpm, 2 watt rated Order ref 91

1-8V 750mA POWER SUPPLY, nicety cased with mamns input
and 8V output leads Order ref 103A

2-8TRIPPER BOARDS, each contains a 400V 2A briage
rectiier and 14 other diodes and rectitiers as well as dozens of
condensers. etc Order ref 120

10m TWIN SCREENED FLEX with white pvc cover. Order ref
122

12.VERY FINE DRILLS for pcb boards etc Normal cost about
80p each Order ref 128

2-PLASTIC BOXES approx 3in cube with square hole through
top 80 1deal tor interrupted beam switch etc Order ref. 132

$-MOTORS FOR MODEL AEROPLANES, spin 1o start 30 needs
no switch Order ref 134

S-MICROPHONE INSERTS — magnetic 400 ohm aiso act as
speakers Order ref 139,

4-REED RELAY KITS, you get 18 reed switches and 4 coil sats
with notes on making C/o relays and other gadgets Order ret
148

6-8AFETY COVER for 13A sockets - prevent those inquisitive
littie tingers trom getting nasty shocks Order ref 149

8-Neon indicators in panel mounting holders with lens Order
ret 180

1-08 FLEX SIMMERSTAT - keeps your soldering iron etc
always 8t the ready Order ref 196

1-MAINS SOLENOID, very poweriul as %" pull of could push it
moditied Order ret 199

10-KEYBOARD SWITCHES —~made for computers but have
many other applications. Order ret 201

1-ELECTRIC CLOCK, mains operated. put this in a box and you
need never be late Order ret 211

4-12V ALARMS, makes a noise about as loud as a car horn ANl
brand new Order ret 221

246" X 4" SPEAKERS, 4 ohm made for Radiomobile 30 very
good quahity Order ref 242

244" X 4" SPEAKERS. 18 ohm 5 watts so can be joined in
parallel to make a high wattage column, Order ref. 243
1-PANOSTAT, controls output of boring ring from simmer up to
boil. Order ref. 252.

$50-LEADS with push-on %' tags - a must for hook ups — mains
connections etc Order ret 250

2-OBLONG PUSH SWITCHES for bell or chimes, these can
swilch mains up 10 5 amps 80 could be foot switch if titted into
pattress. Order ref 263

1-MINI 1 WATT AMP for record player attached to unit that will
also change speed of record player motor, Order ret 268
3-MILD STEEL BOXES approx 3'' x 37 x 1" deep - standard
electrical Order ret 283

$0-MIXED SILICON DIODES. Order ret 293

1-6 DIGIT MAINS OPERATED COUNTER, standard size but
counts n even numbers Order ref. 28

1-IN-FLIGHT STEREO UNIT. Has 2 most usetul mini moving
coil speakers. Ex BOAC Order ref 29

2-6V OPERATED REED RELAYS, one normally on. other
normally closed. Order ref 48

2-PLUG IN RELAYS with 3 o
by 12V OC or 24V AC Order ret 50

1-CABINET LOCK with 2 keys. Order ret 55.

4-DOLLS HOUSE SWITCHES or use them for any other low
voitage application. Order ref. 57 .

1-MAGNETIC BRAKE (or stopping a motor or rotating tool
Order ref 68

1-TIMER REMINDER. Set 1t tor anything up to 60 minutes
Order ref. 77

1-SHADED POLE MAINS MOTOR. &' stack 30 Quite powerful
Order ret. 85

2-8" ALUMINIUM FAN BLADES. Could be fitted to the above
motor. Order ref B8

. Coul op

-~ BARGAINS GALORE -

OBCILLOSCOPE 3018 deveipsd Or 186tng ransmission knes, t makes
and displays puise echoss 10 find shorts and breaks i cable networks,
hes uses a 3" CRY 1o drspiay the type of fault and a LCD 0 read out the
cstance from the tault The nstrument 1s powered by 12V or
mwmmmm.mnm1&vmu L]
5 housed in & high Impact piasbc case. 3126 approx 9% " x9% x 5" Ex
Bntish Telecom in very good condron and tested 1 be in good working
order, £48 50 pius £5 00 insured delivery
UTHIUM BATTERIES 3 5V penkght size, 2 mounisd onp ¢ b with codes,
other bxis Lrtwumm belienes as you May know are virually
(unt they are put in circurt of course) 30 they are el for alarms and
simwlar devices that do not draw current but do rely on it ahways being

4 penels that 18 8 0 €2, Order red 2P2588.
POWER SUPPLY WITH EXTRAS outpul 12V tA, mans input 13 fused and
fiered and 12V oulpul 18 voltage reguiated. very well made on p.C b.. and
2i80 Mounted on the board but easily removed are two 12V relays and a
P Made for expe but never nstalled. pnce
£3. Order red 3P808
12 VOLT 1.9 AMP-HOUR rechargeabie baliery by Jap YUASHA brand
new, charged ready for Lse 06 50 each Solar charger ©© house ¥vs and
keep it ready £29 50
100 WATT MAINS TRANSFORMERS ail normal pnmanes. 20-0-20V
2%A 30V 3% A, 40V 2* A and 50V 2A secondanes all upnght mounting.
il £4 each, good quanbbes N SICk
COLOUR MONITORS 12" hugh resolution in black metal Case with mans
P$ u buitin, unuBed, but INe reyects 30 wilt require servcing, hence
offered st the very low pnce of £40 pius £5 delrvery
PHILIPS 9" HIGH RESOLUTION MONITOR biack and wivie in metal
frame for easy mounting, brand new stil in makers paciung, offered at
less than pnce of tlube alone, only €15 plus £5 delrvery — good descount for

Quantbes

18 CHARACTER 2 LINE DISPLAY screen suze 85mm x 36mm,
Alpha-numenc LCD dot matnx module with negral Microprocessor
made by Epson therr ref 16027AR brand £8 each. 101or £70. 100 for £500

which enable you 0 read ckrecty n megohme.

has four ranges AC/DC Voits, 3 ranges DC midkamps, 3 ranges

resistance and S amp range. These instruments are EX British Telecorn,

but in very conditon, tested and gntd OK, probably cost at least £50

each, yours for only £7 50 with leads, carrying case £2 00 extra

BRUSHLESS D.C. 12V FAN tiny, only B0mm square. good ar

mover but causes no interference £8 00

2MW LASER Helium Neon by PHILIPS, tull spec, £30. power supply

for this 1n kit form with case 18 £15 00, or 1n larger case 1o house

tube as well £17 00 The larger unit. made up. tested and ready to

use, complete with laser tube £89 plus £5 insured delivery

{MA” 230V FAN best make "PAPST " 4; square. metal blades
8

SOLAR CHARGER hoids 4 AA nicads and recharges these in 8

hrs . in very neat plastic case £6

SOLAR CELLS with terrminals for joining in senes for higher voits

or parailet for extra current: 100mA £1, 400mA €2, 700mA £2 75, 1A

€3 50.

SOLAR MOTORS t 4 -9V precision made to operate from low
current off solar cells £1 50, solar generator 10 drive this £7. has
provision for batlery back up when sun I8 not shining!

AR SPACED TRIMMER CAPS 2-20pt 1deal for precision tuning uhf
circunts 25p each, 10for £2 100 for €15

1KMz. TONE GENERATOR this 1s PP3 battery operated and has a
1KHz output that can be continuous or interrupted at a rate vanable
by a panel mounted control Constructed on a pcb and tront panel
81z@ approx 105mm x 50mm ex equipment but 1N s new condition
£2 each

MAINS ISOLATION TRANSFORMER stops you getting '"to earth
shocks 230V in and 230V out 150 watt upright mounting £7 50
MINI MONO AMP on pcb 81ze 47" x 2 with front panel holding
volume control and with spare hole for switch or lone control
Output 18 4 watt into 4 ohm speaker using 12V or 1 wattinto 8 ohm
using 8V Brand new and perfect only £1 each or 12for £10

5 RPM 60W MAINS DRIVEN MOTOR AND GEARBOX thus has 8 3’
square mounting plate and 1s 4" deep It13 a shaded pole motor
Price £5

POWER SUPPLY UNITS mains in, dc out, based 4 5V 100mA
regulated £ 1, 6V 200mA regulated £ 1, 6V 700mA €1, 9V S00mA £2.
12V 500mA £2, 12V 2A £5, 24V 200mA £2

TORROIDAL MAINS TRANSFORMER with twin outputs, 6 3V
2amps and 12V 1 amp. one use would be power supply. price £5
AMSTRAD POWER UNIT 13.5V at 1 9A encased and with leads and
output plug, normal mains input £5 each, 10 for £45

AMSTRAD 3.5 FLOPPY DRIVE Reterence FDS brand new and
perfect, £35

ATARI $4XE COMPUTER at 65K this 1s quite powerful $0 suitable
for home or business. unused and in perfect order but less PSU.
only £19.50 Handbook £5 extra

9" CATHODE RAY TUBE Philips M24/306W. which is not only gh
resolution but 1s also X-ray and implosion protected. regular price
over £30, you can have them at£12 each Tubes are guaranteed
unused

80 WATT MAINS TRANSFORMERS two available in good quahty,
both with normal primarnies and upright mounting, one ts 20V 4A
the other 40V 2A only £3 each or 10 for £27 carriage pard
PROJECT BOX s1ze approx 8" x 4" x 4% " metal. sprayed grey,
louvred ends for ventilaton otherwise undrilied made for GPO so
best quahty, onty £3 each or 10 for £27

12V SOLENOID has %" pull or could push if modihed, size
approx 1% long by 1" square. £1 each or 101or £8.

WATER VALVE 230V writh hose . ideal for auto
phr:nsspny or would control air or gas 1Mo tanks efc, £1 each or 10
for

HANG UP PHONE won't clutier up your desk or workbench, current
model, has pushbutton dialling. last number recall, internal alarm
oic .Ex B T 1in good condition and fully working ready to plug in. £5
HIGH VOLTAGE CAPS if you use these ask for our 1-20 kV
Capacitor list, we have over "4 milhon in stock and might save you
a lotof money
ELECTRONIC BUMP & GO SPACEBHIP sound and impact
controlled responds 10 Claps and shouts and reverses or diverts
should it it anything! Kit with really detasled instructions, will
make 1deal present for budding young electrician, Should be able
10 assembie but you may have 10 heip with the soidering of the
components on the PCB. Complete kit £8.95.
500V BRIDGE MEGGER ped for G.P.O, the
Ohmeter 18B is the modern equivalent of the bridge meggar. SV
battery operated it incorporates a SO0V generation for ingulation
testing and & null balance bridge for very accurate resistance
measurement Ex B.T. in quite good condition with data &
tested Yours for a tacton of onginal cost £45 + £5insured
delivery
EXPERMENTING WITH VALVES don't spend a fortune on a mans
trangformer we can supply one with standard mains input and
secs. of 250-0-250V at 75mA and 8 3V at3 A price £5
15 WATT 8 OHM 8" SPEAKER & 3" TWEETER made for &
glwormmod hugh quality music centre. give real hi.fi. and for only
4 par.

ULTRASONIC TRANSMITTER/RECEIVER with Prezo alarm built
into preformed case, 18 triggered by movement disturbing
retiected signal. intended for burgiar alarm car alarm etc has
many extras. ime delay, suto reset, secret off device etc A £40
instrument yours for £10

MOVEMENT ALARM goes off with shightest touch, 1deal to
protect car, cycle, doorway. window stairway. efc efc
Complete with prezo shreker. ready to use Only £2 (PP3 battery
not supplred)

STEREO HEADPHONE extra ightweight with plug £2 each or 10
pairs for £18

®.T. TELEPHONE LEAD 3m long with a B T flat plug 1deal to
make extension for phone. Fax. etc 50p each. £40 per 100 £300
per 1,000

WATER PUMP very powerful and with twin outiets mains
operated. £10

$TUDIO 100 by Amstrad. the ultimate disco control panel has
four separately controtied and metered channels twin
cassettes. AM/FM radio. stereo audio amphifier, phone &4 C D
nputs, efc. efc. reguiar price over £400 we have atew still in
maker s packing. brand new and guaranteed. yours for £99
ROTARY POSITION CONTROLLER for aenals ventlators
dampers, or applications requining 180 degrees clockwise and
anti-clockwise movement We have the Sauter MVE4 154 sefvo
motor drive ref ARIOW3S regular price over £70 brand new, £15
each

12 VOLT 8 AMP MAINS TRANSFORMER Waterproof metal box
for same. £4

110 WATT SWITCHMODE POWER SUPPLY 230V mains
operated, outputs of 38V 24 A and 5V JA we have aiotof these
and need the space $0 you can have these at a fraction of their
cost Our price s £6

10VA MAINS TRANSFORMERS ail p ¢ b mounting. all £1 each
10 for £9, 100 for £75, for output 12-0-12V Order ref WA1
20-0-20V order ref WA3, 18-0-18V not p ¢ b mounting but fully
shrouded same price order ret WA4

0-1mA FULL VISION PANEL METER 2. square scaled 0-100
but scale easily removed for re-wriing £1 each 10 for £9. 100
for £75

PANEL AMP-METERS 80 x 70mm beautifut instruments £5 each
order ref WA7

VU METER lluminate this from behind becomes on/off indicator
as well, 1% square 75p each 10 for £6. 100 for £50
EDGE-WISE PANEL METER (deal when short of panel space
only 40 x 14mm. also have built-in 1 e d  S00pA f sd scaled 0-5
€1 each. 10 for £9. 100 tor £75

VIBRATING REED FREQUENCY PANEL METER 4 square
55-65Hz, only £9 each

P.C.B. DRILLS 12 assorted sizes between 75and 1 Smm £1 the
lot

LOW PRICED FIELD TELEPHONES. Ex-GPO models no! quite
so looking but quile and have the big advantage
that the ringing i1s done by means of a hand operated internal
generator This saves a lot of batteries These phones have the
normal type of rotary dial built in and can stil be connected into
anormal B T system Tesled. guaranteed n good order price
only £9 50 each Order ref 9P5

HAND GENERATORS as fitted in the above field telephones, this
hand generator 1s a permanent magnet type and nas an AC
output of approximately S0V depending on how quickly you wind
it if you want a higher voltage then simply connect the output o
atransformer We have it a 60 watt bulb quite successfully The
hand generator. complete with handle £4 Order ref 4P51
AMSTRAD 3" FLOPPY DRIVE cased and with built-in power
supply so a self-contained extra drive for you if you use 3

discs Real bargain £35 Order ref 35°28

DRY BATTERIES CAN BE RECHARGED but not with a normal

d ¢ charger. it must be a periodic cufrent reversal type We can
supply the kit, with data £9 Order ret 9P10

THE COMPUTER GRADE CAPACITOR :deal for low high
current expenments, 75p each or 10 for £6 Two types available
15000pF 10V or 10000uF 15V

MELP YOUR BOYS INTO ELECTRONICS let them learn by
expenments with our simple kits See our latest newsletter
which will be sent {0 you with any order or ask us for a copy
SUPER MULTH-METER Ex British Telecom this s 4 19 range
20K 0 p v top grade instrument. covers AC & DC voltages
current and resislance. very good condition tully working anc
complete with leads £9 50, leather carrying case £2 extra
{batteries not included but readily availabie)

SOLAR ENERGY EDUCATIONAL KIT. Anideal present o’
electronics students It shows how 10 make solar circuts and
electrnical Circuits. how to increase the voltage or current. how to
use solar power to work a radio calculator, cassette player and
1o charge nicad batteries The kit compnises 8 solar cells one
solar motor. tan blades 10 11 motcr and metal frame to hold itto
complete a tree-standing electric fan A really well written
instruction manual makes this a lovely Ittle present Price £8
order ref 8P428

WANT TO KNOW HOW FAST IT'S TURNING? Made by the
tamous Muirhead Company, we have DC tachometer
generators which have an output voltage depending upon its
speed At 1000rpm for instance the output voltage 1s 3
Ex-equipment, price only 2 for £1 Order ref 246

BSA RECORD PLAYERS. Although records are fast being
superseded by COmpact discs. you or yours may stil have a
collection of records that you wish to play from time to tme and
it would, theretore, be & good idea to buy a spare record player
betore they disappear from the market We have some that were
oniginally for quite exp midi sy . have
never been used. are complete except for styli, price only £5
each Order ref 5P175

BLOW HEATERS. We can supply tangential units 2 5kW, which
18 approx 9" long plus the motor This can be operated at tull
heat. half heat or cold blow Price of unit1s £6, and we include a
control switch and wiring diagram Order ref 6P12 We also have
kW blow heater, only 6~ wide, $0 1deal where space 1s imited
under a desk or similar, or can be made into a portable heater
for detrosting pipes, eic Compiete little unit, although
motonsed, is virtually silent in operation A shaded pole motor
drives air trom tangential fan through 1kW spiral element There
is also a cut-out 10 switch heat otf shoutd anything stop the fan
trom blowing Regular price of this uni 18 around £20 Yours for
£5 or § tor £20 Order ref 5P23

Prices include V A T Send cheque/postal order of ring and
quote credit card number Add £3 post and packing Orders over
£25 post free, uniess postage quoted separately

M & B ELECTRICAL SUPPLIES LTD
12 Boundary Road, Hove, Sussex BN3 4EH
Telephone (0273) 430380

Fax (0273) 410142
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Special Series —

MAGNETIC
RECORDING

Part 5: RECORDING TAPE

VIVIAN CAPEL

O FAR o far we have dealt with the
S hardware of magnetic audio record-

ing. but now we go back to the
magnetic material itself. the recording tape.
When you see that thin brown strip of
plastic exposed at the side of an audio
cassette. it doesn’t look like a highly
developed and complex product. It seems
just a plastic ribbon with a coating of
oxide. Well, that is what it is. but it is not
quite as simple as that.

Take the ribbon itself, which is usually
referred to as the base. Many materials
have been used over the years since tape
recording was first invented. Among them
have been acetate. p.v.c.. and even paper. |
still have a recording I made on an early
reel-to-reel kraft paper tape.

NO GIMMICK

There was also wire, in fact originally,
steel wire was the preferred medium, and
magnetic tape was just an inferior and
unpromising dead-end gimmick. Wire re-
corders were produced, but the reels of wire
were expensive and inconvenient. They
could not be spliced and edited, and if turns
slipped off the reel they made a dreadful
tangle.

There was also the ever present pos-
sibility of rust. So although tape seemed an
also-ran. the greater ease in handling and
using. plus developments and improve-
ments in tape manufacture made it the
eventual winner.

In spite of its name, Polytethylene

glycolterephthalate is now almost univer-
sally used. because it has superior physical
qualities to most other materials and is of
moderate cost. It stretches slightly under
stress and recovers later, a very useful
characteristic for recording tape.

It is more commonly known as polyester,
which is just as well. Some other materials
such as polymide are better. but are more
costly and not available in the prodigious
quantities needed by the recording tape in-
dustry.

The thickness of the tape varies accord-
ing to application. For open-reel recorders
it is 35um. Compact cassettes use much
thinner tape. from 12um for C60's, 7.5um
for C90's, down to 6um for C120s. For the
C90 and especially the C120 cassette, the
tape is very thin and needs special treat-
ment to strengthen it to withstand the
stresses imparted by repeated playings.
This is done by rensilising.

Normally, the tape is stretched equally in
both directions when extruded, and it is
then said to be balanced. When tape is
tensilised, it is stretched more in one direc-
tion than the other, and this increases its
longitudinal strength at the expense of the
transverse. There are few if any stresses
across the width of the tape. so strength is
imparted in the direction it is needed.

IN THE ROUGH

Another factor is roughnmess. Surface
unevenness produces an image through the
coating. so an uneven coating surface is

Make up of a BASF C90 cassette.
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offered to the head. This produces three
effects: increased noise: drop-outs (the
momentary reduction or cessation of signal
level); and increased head wear.

However, while the tape could be given
an optically smooth surface, this too has its
drawbacks. A major one is the exclusion
of air from between adjacent layers which
could result in distortion of the tape during
manufacture. difficulties in spooling, and
possible tape tangles.

To avoid these. a controlled roughness
is introduced by suitable additives to the
polyester mix. The size of the particles must
be within fine limits, if they are too small
they have little effect. but if too large they
produce unevenness problems. An alterna-
tive is to put a coating on the back which
has the prescribed roughness and which
also can be made anti-static. At one time
you could always tell which was the busi-
ness side of a tape. because the oxide coat-
ing made it dull or matt, while the back was
always shiny. This is no longer so; with
modern tapes the oxide side is equally as
shiny or may even be more so than the
back.

Anothter method of achieving the desired
roughness is to extrude the tape material
between a pair of rollers, one of which is
smooth and the other rough. Thus the back
is made rough while the front is smooth.
The accurate slitting of the tape from rolls
which are 1.2m (5ft) wide is another task
calling for great precision to get the width
exactly right with no curling of the edges.

Well. it can be seen so far. that much
precision and high technology is required,
and we have only considered the base!
What then of the coating?

COATINGS

It may be thought that the coating, being
of iron oxide, is little more than finely
ground particles of rust. but here again
things are not as simple as they seem. There
are many iron compounds, and not all of
them are magnetic; it is only those in
which the magnetic fields resulting from the
variously orbiting electrons do not com-
pletely cancel. Those that are usable have a
cubic atoimic lattice structure.

There are three possible iron com-
pounds! simple low oxide of iron FeO; the
high oxide Fe,O;. called ferric oxide; and
the intermediate FejO,. termed ferrous
oxide and commonly known as magnetite.
Magnetite has a lattice structure consisting
of 24 iron atoms and 32 oxygen atoms, but
it is chemically unstable., being halfway
between the simple oxide and the ferric
oxide. It can thus easily absorb more
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oxygen from the atmosphere and so prove
an unreliable tape coating.

The Fe,0, ferric oxide has the highest
oxide content, but having five atoms can-
not form a cubic lattice. 1t can though be
prepared in hybrid form by further oxidiz-
ing magnetite. It then forms a lattice of 32
oxygen atoms and an average of 10 iron
atoms.

As you cannot have two-thirds of an
atom. the result forms itself into a superlat-
tice in which some groups have 10 and
others 11 iron atoms. The result is a sys-
tematic structure that is stable. It is termed
gamma ferric oxide to distinguish it from
the ordinary or alpha ferric oxide.

DOPANTS

Although the lattice of gamma ferric
oxide is stable, it has vacancies. This is
fortuitous because it means that small
amounts of foreign atoms can be intro-
duced to fill the holes and if the right
substance is chosen, thereby considerably
enhance the magnetic properties. One such
1s cobalt which can increase the coercivity
from around 300 to nearly 1,000 oersteds
according to the amount added.

Early efforts in doping tape with cobalt
were not too successful because of the
uneven distribution throughout the lattice.
1his produced regions of uneven mag-
netism, and also problems from signal
print-through between adjacent layers of
tape vn the spool.

This has been largely overcome by the
use of what are known as epitaxial oxides.
Instead of the dopant being applied to the
ferric compound before it is formed into
particles and thereby permeating the whole
structure of the particle, albeit unevenly. it
is diffused into the surface of each particle
after it is formed. Thus the outer layer of
the particle is doped while the core remains
pure ferric oxide. This seems to do the
trick.

PARTICLE SHAPE

The particles in early tape coatings were
of all shapes and sizes which was one of
the reasons for what is today considered
their high noise level. As we saw in an ear-
lier article, the predominant field across the
head gap is longitudinal, that is in the di-
rection of tape travel.

A higher coercivity can be obtained by
making the particles long and thin, like tiny
bar magnets lined up along the tape. rather
than a round or granular shape. The ques-
tion is, how can it be done? At least two
methods are employed.

In the first, the compound starts as or-
dinary iron oxide. FeQ. which is initially
hydrated to make FeOOH. This is done by
an aeration process during which seeds of
the compound are grown. These turn out
to be acicular or needle-shaped which is al-
most the ideal.

The length is controlled by the seeding
time and ranges from 0.lpm to 0.5um
which is around the wavelength of visible
light. After the particles have formed. the
compound is dehydrated to produce mag-
netite, and then oxidized to form gamma
ferric oxide.

The second method starts with alpha
ferric oxide. 1t is subjected to what
is known as the hydrothermal process.
This was originally developed to produce
chromium dioxide for chrome tape but has
more recently been applied to ferric oxide
with considerable success.

It consists of heating the ferric oxide un-
der a pressure of several hundred atmos-
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pheres. The result is the production of ellip-
soid particles. that is ones shaped like a
lengthened rugby ball. These have been
found to be even better magneticaily than
the needle shape.

OTHER COATINGS

At one time it seemed that chromium
dioxide was set 1o oust ferric coated tape at
the upper end of the market. It was pre-
pared by the hydrothermal process which
produced uniform particles of ideal shape
from CrQO-. which has a tetragonal lattice.

Some six grams of ('rO- are needed for a
C90 cassette. The basic material is actually
only slightly superior to ferric oxide, but
the big advantage lay in the uniform
particle size and optimum shape. This
resulted in among other things. better
high-frequency response. Now that the
same process is applied to ferric tape.
the difference has diminished. and cobalt
doping of ferric particles has reduced it
further

Chrome tape had a bad reputation for
head wear, although the makers asserted
that this was unjustified. Even so it seems
to have virtually died out. as its frequency
response and overall characteristics have
been matched by improvements of ferric
tape.

The use of pure iron, without any oxide.
would appear to be the obvious and the
ultimate tape material. This is virtually
back to the wire recorder without the
handling problems. It has problems of its
own though, the main one being that the
small particles required. oxidize easily and
quickly. often as soon as they are exposed
to air, sometimes with explosive force!

ON YOURMETAL

The remedy is to cover each particle with
a protective coating. but other metal mag-
netic particles could be used. such as
cobalt. chromium. nickel and their alloys.
Although introduced with a flourish and a
blaze of publicity a few years ago. metal
does not seem to have caught on for audio
tapes. As is the case with chrome. fer-
ric tapes have been developed to such a
high standard. that little difference can be
detected with ordinary playing equipment.

Metal is really better suited for other ap-
plications which require what is termed a
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thin-film coating, instead of the application
of individual particles. [t can be deposited
directly on to the base without the use of a
binder thereby achieving 100 per cent con-
centration.

Films can be produced that are from
0.lym to 0.3pum thick. These are ideal
for recording very short wavelengths that
would quickly self-demagentize in thick
coatings. They are thus ideal for video and
digital audio applications.

Three methods can be used for making a
metal thin-film coating: electroplating.
evaporation: and jonic sputtering. With
electroplating. a primer coating and small
amounts of phosphorous are first deposited
so that the metal coating has a grainy
structure which emulates the particle
make-up of the normal coating. Evapora-
tion is achieved by passing the tape over
boiling metal. and ionic sputtering by
bombardment of a metal cathode by the
positive ions of an inert gas.

Each has its advantages and snags.
Electroplating is slow. and so not very
practical. Sputtering is also slow. energy
inefficient and wastes a lot material.

However. the high temperatures required
for evaporation can melt the tape. The
temperature required can be reduced by
evaporating in a high vacuum, but even
then is around 2.000°C. To avoid tape
destruction. the coating must be deposited
by several very fast passes. so building it up
in layers.

PREPARING THE
COATING

Back now to the coating of the ferric
tape. The particles are supplied according
to specification to the tape manufacturer,
by a manufacturing chemical firm. Being
magnetic. they arrive in clumps and must
be broken apart before they can be applied
to the tape as a coating.

Now this presents a problem. A hard
bashing would most likely break up the
particles so spoiling their shape and reduc-
ing their size which was so carefully made
to the optimum. The result of this would be
that they would magnetize too easily. and
so be prone to print-through.

At one time the process was performed
by a ball mill which consisted of a slowly
revolving cylinder containing steel balls.

The next step — the Philips Digital
Compact Cassette (DCC).




The results were uncertain, with some par-
ticles being broken apart but others not
being touched at all. So tape performance
tended to be variable.

Nowadays the breaking apart is done by
a bead mill. The aggregate passes in a con-
tinual stream in one end of the mill and out
of the other. Inside are a large number of
small glass beads up to one millimetre in
diameter which whirl turbulently around.

As the aggretate leaves the first mill, the
beads are removed by filtering, and the
material passes in turn through other mills
having successively smaller beads. There
are thus a large number of contacts be-
tween beads and particles so that all are
affected. but the small and decreasing size
of the beads ensure that as the clumps are
reduced in size, the applied force is also
reduced so minimising breaking up of the
particles.

BINDING AGENT

Something is obviously needed to secure
the particles to the base. A vital quality
is that the binder must really do its job.
oxide shedding means loss of performance
and frequent head cleaning. So binders are
chosen that are a combination of polymeric
resins that have a strong adhesion to the
base film.

The qualities of toughness and flexibility
are also essential, yet these are opposites,
s0 a combination of brittle and elastic
resins is selected to afford a suitable com-
promise between the two. Other additives
are included to improve flexibility, reduce
static, add controlled roughness, and give
lubrication. The binder must be in fluid
form. so all these are dissolved into a
suitable solvent which must be capable of
dissolving all of them,

It can be seen from this that even the
production of the binding agent is no small
task. but one requiring much expertise to
get it right. There is certainly a lot of binder
in the finished product, it accounts for
some 60 per cent of the coating against 40
per cent of the ferric particles.

However, the picture is not yet complete.
The resins which make up most of the
binder are organic by nature, while the
férric particles are inorganic. While the
binder has an excellent adhesion to the
polyester base it is not so keen on sticking
to the particles. What is needed is an
intertace or what is termed a werting agent.

WETTING AGENT

A further function of the wetting agent is
to expel all air from between the particles,
and encourage the full ingress of the sol-
vent in all cracks and crannies. The wetting
agents used are partly organic, consisting
of long chains of atoms having carbon at
one end that combines readily with the or-
ganic resins, and having atoms at the other
that have a strong affinity for ferric oxide.

Every particle is coated with the wetting
agent to a thickness of just one molecule,
each having its organic end sticking, out-
ward like the spikes on a “conker-case”.
They are then ready to latch onto the binder.

The additives, binder and solvent are
introduced in their correct quantities into
the bead mills, as the aggregate passes
through them. The solvent’ proportion is
especially critical. If there is too much, the
coating shrinks when it evaporates, and the
dispersion of particles is too thin thereby
impairing the tape’s magnetic characteris-
tics. If there is too little there are adhesion
problems, and filtering out of the beads is
difficult.
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TIGHT SGUEEZE

The base film comes in rolls 1.2m (5ft)
wide, and 3,000m (10,000ft) long which
is just under two miles! This is enough
for 10,500 C90 cassettes. There are two
principal ways of applying the coating: the
reverse roll and gravure methods.

With the reverse roll system. the mix is
first applied via an applicator roller. then a
contra-rotating metering roller carries off
the excess. This roller is spaced exactly
the required thickness of the coating away
from the film. A blade held against its sur-
face finally removes the surplus.

In the case of the gravure method. the
applicator roller has grooves etched in it
which have exactly the capacity to hold the
required amount of mix. After the mix is
fed to the roller, the surplus on the sur-
face is wiped off leaving only that in the
grooves.

A slightly compressible pressure roller
presses the film against an applicator roller
thereby extracting the material from the
grooves. This leaves a groove pattern on
the film which must be smoothed out to
give an even surface. Either mechanical
smoothing by another roller, or magnetic
smoothing is employed.

With the reverse roll method, the con-
centricity of the roller must be extremely
accurate, the slightest error will produce
cyclic variations of coating thickness. The
gravure method is not quite as critical
as the amount of coating is fixed by
the grooves. However, coating thickness,
which varies with different sized cassettes.
can be changed with the reverse roll by
simply changing the height of the roller
over the film, but because the amount is
fixed with the gravure method, no change
in thickness is possible.

The spacing of the metering roller above
the film is microscopic and is really a mar-
vel of precision considering the width of the
roller and the film passing under it. This
can be seen from the thicknesses of the
coatings which it produces. For open-reel
tape the thickness is 10um, for a C60 it is
6um, for a C99, it is Sum, and with a C120,
itis 3.5um.

It is interesting to note the proportion
of base to coating thicknesses in each of
these sizes. The base thickness of the C60 is
12um, so with a coating of 6um we have a
total thickness of 18um of which the coat-
ing is a third. In the case of the C90, the
base is 7.5um, and the coating Sum, giving
a total thickness of 12.5um, the coating
being two-fifths of that.

For the C120, with a base of éum, the
coating is 3.5um, so the total is only 9.5um,
to which the proportion of coating is just
under two-fifths. It can be seen then that
coating is a sizeable proportion of the
thickness, more than perhaps is generally
realised.

ORIENTEERING

We saw earlier that the needle or ellipsoid
shaped particles must lie along the length
of the tape if they are to be effective. After
application in the binder, they are all in
random directions, so they must be lined

up.
To do this, the film is passed through
a magnetic field before the coating dries,
then when it does, the particles are cor-
rectly aligned. The strength of the applied
field is critical. If too strong, the particles
move violently and produce a rough sur-
face; if too weak, not all are affected and
many retain their random orientation.

If this happens, the tape exhibits what is

called the velour effect. which produces a
different magnetic performance in one di-
rection than the other. So recordings made
in the forward pass are either weaker or
stronger, and with possibly a different fre-
quency response. than those made on the
return pass.

DRYINGOUT

Next. the coating must be dried. As with
most of the other processes, this is not as
straightforward as it sounds. The drying
must be gradual so as not to create voids in
the coating surface and so must be care-
fuily controlled.

It is carried out in a heated drying tun-
nel from which air and the solvent vapour
is extracted. The temperature and air flow
must be precisely regulated to achieve the
required rate of drying.

The problem is that in transporting the
sheet down the tunnel. the tacky surface
could easily be marred by physical contact
with the transporting medium or tunnel
walls. To overcome this, the film is floated
along on jets of air. Jets above and below
keep the material centred throughout its
passage. To add to the difficulties, the
air/vapour mixture that is drawn off is
highly explosive!

CALENDERING

After drying, the coated film is passed
between sets of calendering rollers at high
pressure. One of each pair is hard and is
heated, while the other is slightly compres-
sible. The temperature varies between 80°C
to 120°C depending on the exact composi-
tion of the binder. The pressures exerted
are around 2,300kg per cm width.

At least four functions are performed
by calendering. The first is compaction of
the coating. This ensures that the magnetic
material is as dense as possible, and any
small cavities filled. The second function is
polishing. This is done by making the com-
pressible roller accelerate and de-accelerate
as it runs over the point of contact, thereby
giving a rubbing action as the film passes
over the hard roller.

The third task performed is the squeezing
of lubricants and other additives up to the
surface where they are needed. Fourthly
and finally. the binder is partly cured by
cross linking of the resin molecules to give
a hard wearing surface. .

Curing and crosslinking is not completed
by calendering. It continues and progresses
with time in an exponential manner. It is
thus never completely cured.

However, it must be quite hard and at an
advanced stage before the film can be cut
up into individual tape widths. The rolls
are therefore stored in a warm environment
for some days or even weeks before they
are taken to the cutting department. An
alternative, is instant curing by means of
electronic stream bombardment. but this
requires different resins in the binder, and
there are also other practical snags.

CUTTING
PANCAKES

The problems in cutting up a 1.2m wide
thin film tape nearly two miles long into
strips only 4mm wide can be well imagined.
Two rotary cutters are used for each cut,
one above and the other beneath the film.
These enmesh, penetrating the film from
both sides.

The cutters bear slightly sideways against
each other like a pair of scissors, in a shear-
ing action. The film is kept taught as it is
pulled past the cutters by a slipping clutch

Everyday Electronics, February 1992



arrangement similar to that used for the
take-up spool in a recorder.

Individual tapes are wound on to large
pancakes as they are called. From these,
measured lengths are later wound off, fitted
with leaders, and assembled on to a cas-
sette hub.

Then, with pressure pad. shield. rollers
and liner, it is fitted to the cassette
shell. Although special tools and jigs are
employed. cassette assembly is still largely
carried out by human operatives.

FUTURE
IMPROVEMENTS

With almost the full frequency range
recoradable at what, at one time, would
have been considered the very slow speed
of one inch per second, and noise reduced
to a level that is often below that of
the playback equipment, there seems that
little further improvement is possible with
analogue tape systems. Hence the trend
toward digital recording.

There is a system though that could of-
fer considerable improvement over the ex-
isting method. As described in Part Two
of this series, the magnetic field balloons
out sideways from the head gap so that the
lines of force are mainly longitudinal along
the tape. There are though perpendicular
regions where the field leaves and enters the

head poles on either side of the gap. The
lagging perpendicular field tends to erase
the shorter wavelengths already recorded.
as they pass.

Another defect of the existing system is
that it produces a chain of magnetic zones
that have like poles end-to-end. This tends
to produce self-demagnetization.

A solution to these problems would be to
direct the magnetic field through the tape
from front to back so that it was virtually
wholly perpendicular. The magnetic zones
would in effect be standing on end. Thus
no zones would be end-to-end. and there
would be no erasure from the lagging pole
field.

It would mean that the magnetic par-
ticles would have to be standing on end
too. but as present particle length is nor
more than 0.5um and the coating thickness
of a C90 is 5.0um, they could be easily
accommodated embedded on end in the
coating.

In fact, much longer particles could be
used, so improving the coercivity of the
tape, and giving a greater packing density
of particles to binder. The required orien-
tation could be achieved during manufac-
ture by changing the orientation of the
applied field from longitudinal to perpen-
dicular.

The big snag is in its use. The tape would

have to pass through the head gap which
would have to take the form of an open-
ended slit. The tape would be introduced
into the slit which would have to be very
narrow.

Also the pole pieces would have to be
very thin in order to concentrate the field
into a narrow portion of tape and thus
record short wavelengths To protect them.
the poles could be surrounded by non-mag-
netic material.

It could be possible to expand the slit for
loading the tape and close it during play-
ing and recording. It can be seen that the
mechanical problems, though not impos-
sible to solve, would make a more complex
arrangement necessary.

The idea is by no means new, but
the mechanical considerations have so far
kept it from being used. The high stan-
dard reached by modern tape has certainly
reduced its attractiveness. However, in the
quest for ideas to make existing equipment
obsolete and so boost flagging sales, it is
not impossible that some manufacturer in
the future will latch on to it and produce a
super analogue recorder to rival the digital
units.

In the next article we will examine
the jargon used to describe tape and
the types of tape currently available.

EVERYDAY ELECTRONICS BINDERS

Don't let your valuable issues of EE get binned, burned or bitten (by the dog). Get one of our exquisite 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 available from Everyday Electronics, 6 Church Street, Wimborne, 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 £ sterling only
please. Visa and Access (MasterCard) accepted, minimum credit card order value £5.

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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constructional Project

AUTO

MELODY MAKER

MAX HORSEY

Low-cost tune player with a host of possible
applications such as, ‘polite” warning alarm,
musical “door mat” or games timer:

UMG66 available for around 60 pence.

In fact four (possibly more later)
i.c.s are available depending upon which
melody or group of melodies is required.
At present the types available are:

Type I: Jingle Bells/Santa Claus/
We Wish you a Merry
Christmas

Type 2: Happy Birthday
Type 3: Wedding March

Type 4: Love Me Tender. Love Me
True

Possible applications include a polite
warning device which plays the melody
when a door is opened or a pressure mat
switch is stepped on. Alternatively, when
linked to a timer the circuit will provide a
more musical signal than a simple buzz or
bleep.

The project enables the melody to be
played through a loudspeaker at the press
of a switch, without the need for the
switch to be held on. At the end of the
melody cycle the circuit switches back to its
standby mode.

The melody i.c. is pre-programmed to
play through its cycle once and then stop
until the power supply is switched off.
However, for maximum triggering flexi-
bility a latching circuit is included. The
circuit may be permanently connected to
a battery, since the current consumption
during stand-by is negligible.

THE PROJECT is based on an i.c. type

PRINCIPLE OF
OPERATION

The trigger switch may be a “normally
closed™ or “normally open’ type. The lat-
ter is shown in Fig. 1 and Fig. 2. but a
normally closed switch may be fitted by
changing the position of resistor R1 as des-
cribed later.

When one of the mnputs to the OR

+v

5
H

GAT
RY I

FEEDBACK

MELODY
GENERATOR

AMPLIFIER

LATCH SPEAKER

($53393¢ ]

Fig. 1. Auto Melody maker block dia
gram using a normally “open” push
switch.

gate is made “high™ (logic 1). tts output
goes high, causing IC2 to start playing
through its melody cycle. The audio signal
produced is amplified before being fed to
the loudspeaker.

Part of the audio signal is rectitied (i.e.
changed into d.c.) and fed back to the other
input of the OR gate. This ensures that the

Fig. 2. Complete circuit diagram for the Auto Melody Maker.

"l." ICla  ICib
w] TeHCO2 T4HCO2
Ic2
UMGE6
3
Rt
100k
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output of the OR gate stays high even if the
trigger switch is released.

CIRCUIT
DESCRIPTION

The full circuit diagram for the Auto
Melody Maker is shown in Fig. 2. The
melody i.c. requires about 3V, and a 74HC
series i.c. was therefore chosen to provide
the OR gate. since this series works down
to 2V. A 74H(C'02 i.c. was selected. since it
is cheap and readily available.

The 74HC02 contains four NOR gates.
When two such NOR gates are connected
together as shown in Fig. 2. the effect is
equivalent to an OR gate. The inputs to the
unused NOR gates MUST be connected to
ov

When power is applied to the circuit.
pin 3 is held at OV due to resistor R2, and
pin 2 is at OV due to the open contacts of
S1. This keeps IC2 switched off.

When switch S| is pressed to complete
the circuit to the 1c.. input pin 2 goes
“high™ (logic 1). causing output pin 4 to go
“*high”. This turns on IC2, which begins its
melody.

Part of the audio signal is fed via
capacitor C2 to diode DI. Diodes DI
and D2 form a voltage doubling cir-
cuit, the result being that the alternat-
ing audio signal flowing via C2 is con-
verted into a d.c. supply which charges
capacitor C1.

The voltage on C1 is sufficient to main-
tain pin 3 of ICI at logic 1. and hence
the circuit remains laiched on. When the
melody cycle is complete, resistor R2 dis-
charges C1. and the circuit reverts to its
standby mode

Transistor TR amplifies the audio sig-
nal. and drives loudspeaker LS1. Capacitor
C3 decouples the circuit to maintain a
steady d.c. voltage level.

CONSTRUCTION

The circuit is constructed on a piece of
stripboard with at least 10 tracks by 30
holes. The component layout and details of
breaks required in the underside copper
tracks is shown in Fig. 3. In practice, a
larger piece will enable mounting holes to
be drilled. Begin by marking out the board,
and making the eleven breaks as shown.

The socket for IC1 may now be soldered
into place, followed by the wire links. The
melody chip, IC2 iooks like a transistor,
and may be directly soldered to the strip-
board.

However, a transistor socket is recom-
mended to allow the different types of i.c.
to be tried. Some care must be exercised in
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mounting the transistor socket to ensure
that the i.c. makes the correct connections.

The other components may now be fitted
ensuring that the diodes, capacitors Cl,
C3 and the transistor are the correct way
round. Finally solder in the leads for the
pushswitch, loudspeaker and two-cell bat-
tery holder.

The i.c.s may now be fitted. IC] is a
CMOS type and must be handled with
care. First Earth yourself in case you are
charged with static electricity, then place
IC1 carefully into its socket, ensuring that
the notch or tiny hole is at the top. If 1C2
has not been soldered directly to the board
it may be inserted into the socket taking
care to fit it the correct way round.

NORMALLY
CLOSEDSWITCH

The circuit may be easily modified to
allow the use of a **normally closed"* switch
(see Fig. 4), for example a reed switch
and magnet fitted to a door or window.
Switch SI and resistor R1 are simply
interchanged. This causes pin 2 of ICI to
be low (0V) when the switch is closed.
When the switch opens, resistor R ensures
that pin 2 changes state to logic 1 (high).

On the stripboard. the ends of resistor
R1 must be soldered to points A4 and
C4 on the board. The resistor will not lie
down in the space available and should
be mounted vertically, with one wire bent
around the body. The switch S1 must be
connected to points C/ and H/.

TESTING

Connect the batteries and press the
switch SI1. If the circuit fails to work,
disconnect the supply in case a short circuit
exists which might damage the project or
run down the batteries. If all is well, the
project should run through its melody
cycle, then stop automatically.

COMPONENTS

Resistors See
Q@MLN/AND)
v ¥ rak
R3 4k7
All 0.25W 5% carbon Page
Capacitors
C1 1u radial elect. 10V

Cc2 0u22 polyester
Cc3 100y axial elect. 10V
Semiconductors
D1,D2 1N4148signal diode
(2 off)
TR1 BC184L npn silicon
transistor
IC1 74HCO2 quad 2-input
NOR gate
1C2 UMG66 (select type
number according to
melody - see text)
Miscellaneous
LS1 Loudspeaker 64 ohms
S1 Min. push-to-make or

push-to-break switch
(see text)

Stripboard, 0.1 in matrix size 10 strips
x 30 holes; 14-pin i.c. socket, 3-lead
TO18 transistor socket; plastic case, size
102mm x 76mm x 38mm: two AA size
batteries and holder; connecting leads;
wire; p.c.b. supports; solder etc.

£6.50
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Fig. 3. Stripboard component layout, melody i.c. pinning arrangement

and details of breaks required in the underside copper tracks.

|

Fig. 4. Modifying the circuit to take a
normally ‘closed’ switch.

FAULTFINDING

If a fault does exist, first check that no
pairs of tracks have been bridged with
solder, and that the breaks have been made
cleanly, not leaving fragments of copper
across the breaks. Also check the positions

- » T

.

of the components relative to the diagram
and each other, not forgetting that ali
except the resistors and C2 must be fitted
the correct way round.

If a voltmeter or muitimeter (set to
“volts™) is available, re-connect the bat-
teries and check the voltage across pin 14
and pin 7 of IC1. It should be about 3V. If
the meter reads less than 2V, and new
batteries were used, disconnect again, and
continue to check for short-circuits.

Assuming the voltage was correct, fasten
the negative side of the voitmeter to nega-
tive (OV), and use the positive side as a
probe. Touch the probe against pin 2 of
IC1. The reading shouid be 0V.

Press and hold down switch SI. The
reading should rise to about 3V. Repeat
this test at pin 4. The results should be
about the same except that the circuit
should latch without holding down S|

Repeat the same test with the probe
touching pin 2 of IC2. Again the results
should be the same. Check that pin 3 of
IC2is at OV throughout this test.

117



[+]
"

i
S
L) N i
/ —)
SPEAKER }
’\ —\ //
RC.B.
SUPPORTS
. ‘/’/
PCB SUPPORT N
2m éscuunos o
-CELL LDE
— —_—
— l
Y L o STRIPBOARD
AA CELL >
I] L
bd . \
2-CELL HOLDER CASE / LID OF CASE

(EEiies)

L

to all off-board components.

When the probe 1s touched against pin |

£ 1C2 the reading should fluctuate at be-
tween 1V and 2V when a tune is played.
returning to OV on standby. The voltage at
the base of transistor TR1 should be 0V
when the circuit 1s on standby. but nise to a
d ¢ average of about 0 4V when a tune is
played

If the aircutt fails to latch on. or plays
continuously. check the reading on pin 3 of
IC1 It should be about 0V during standby
and rise to between 2V and 3V when play-

ing. Failure in this area means carefully
checking the feedback components R1. C1.
C2.Dl.and D2.

CASE

Any case may be employed which
can house the circuit’'s batteries and
loudspeaker. The prototype was housed in
a black plastic case measuring about
102mm by 76mm by 38mm

The loudspeaker may be mounted in the
body of the case. together with the two-cell

SE— |

Fig 5 Layout of components inside the case and interwiring from the circurt board

battery holder which is fastened by means
of two p.c.b. self-adhesive supports. Dnil
some small holes for the sound from the
loudspeaker. and a hole for the wires lead-
ing to switch S1. The circuit board may be
fastened to the hd of the case using self-
adhesive p.c.b. supports

OTHER USES

The Auto Melody Maker could be
adapted for use in games or quizzes as a
reward for a correct answer or a win. It can
also be used as an instrument of mild
torture, since few people can stand more
than a few musical cycles before becoming
violent!

( UGHTING CONTROLLER )

For the senous Mobile Disco

SWITCHABLE 3 4 CHANNEL CONTROLLER

w th Beatchase and Speed Controls

PCB * Components Kit £€21.00
{ardware Kit €12 00

MULTICHASE 4 CHANNEL CONTROLLER
~-th Beatchase Speed and Chase

S¢Iwct Control

PCB » Components Kit £26 00
Hardware Kit €13.00

COMPUTER CHASE 4 CHANNEL CONTROLLER

A Controtler designed to achieve very good results from many types of hghting
display Perfect for pinspots super on screens can even revitalize spotlamp boxes
Fast tracking autolevel audio input and choice of sound modes ensure accurate and
varnied interpretation of music
PCB « Components Kit
Hardware Kit

€35 00

£€15.00 Postage & Packing £1.50 per order

LOUDSPERKER KITS

H.gh Powered Speakers for P A and Disco Use
ready made black Vynide covered
binets cutout ready for fitting of
wide dispersion horn and 127100 watt
RMS Dnver or 15 200watt RMS Driver
Kit contains all foangs clamps sockets
atwls ¢
MAGNUM 100 {1 x 12* +« 7° x3"Horn) €165 pair
Size 540mm x 380mm x 300mm

MAGNUM 200 {1 x 15" ~ 7" x 3"Horn) £235 pair
Size 635mm x 460mm x 330mm

Carner Dehvery £12.00 par [

TEST EQUIPMENT KITS

LED DISPLAY OSCILLOSCOPE with WAVEFORM GENERATOR with
929 gnd of high efficiency LEDs with sine, tnangle and square wave
tngger freerun bnghtness sensitivity & output Range. frequency and
pasition and imebase amplitude
19.95 £9.95
Postage & Packing 50p

FAST FRIENDOLY SERVICE ALL PRICES INCLUDE VAT

98 School Street, Wolverhampton, West Midlands WV3 ONR.
Tel: (0902) 23275

Clayton Wood Close
West Park

D A TU ” G Leeds LS16 6QF

ELECTRONICS LIMITED Tel: 0532 744822
Fax: 0532 742872

For products you can rely
upon to give amazing results

For information on Active
Antennas, RF Amplifiers,
Converters, Audio Filters, the
Morse Tutor and Speech
Processors send or telephone
for a free catalogue and
selective data sheets as
required.

All our products are designed
and made in Britain.

Orders can be despatched o
within 48 hours subject to
avai/abi/ify

e — VISA AND ACCESS WELCOME — BN

> ))))
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REPORTING
AMATEUR RAD

Tony Smith G4FA[

NEW LICENSING ARRANGEMENTS

From 1st April 1992 all new amateur
and CB licences will be issued by SSL
(Subscription Services Ltd), a wholly
owned subsidiary company of the Post
Office, and existing licensees will receive
reminders direct from this company. For
amateurs this simply means that the
existing centralised licensing service at
present run by Post Office Counters Ltd
will be provided by a new organisation.
What is new is that CBers will also have
to obtain their licences centrally.

This change was foreshadowed in
the Radiocommunications Agency’'s an-
nual report for 1990/91 mentioned
last month. The report indicated that
the present system of over-the-counter
issues from post offices could no longer
be sustained in the face of decreasing CB
licence numbers which, as at March
1991, had fallen to 69,803, a drop in one
year alone of just over 10,000.

PHONE PATCHING AT SEA

In many countries phone patching is
permitted, linking amateur radio trans-
missions into the public telephone sys-
tem. This practice comes into its own
when used as a public service for military
personnel (as in the Gulf war) or for
expeditions far from home.

An example of the latter is recalled
in an article in The Canadian Amateur
magazine, October 1991, by Bill Sul-
livan VO1Al. In 1989, at the age of 57,
he signed on as Radio Officer for four
month’'s temporary employment on the
Canadian MV Lady Franklin. This was on
charter to Australia to transport personnel
and cargo from Hobart to Antarctic bases,
and to bring back expeditioners returning
from the Antarctic.

During the voyage, in which only one
other vessel was seen in ten weeks, he
operated an amateur radio station in
addition to his official duties. His main
purpose was to keep in contact with
home via other Canadian amateurs but in
the process he also kept normal amateur
activity going, working several thousand
amateurs in 100 different countries.

CANADA DIRECT

He says in his article “The vessel
had never before had a Radio Officer
who was a ham, and the crew were
amazed and delighted. Being half way
around the world from home, my cabin
became a popular ‘hang-out’. Collec-
tively we could not adequately express
our thanks to the many VEs (Canadian
stations) and others who passed traf-
fic, provided phone patches, relayed the
hockey scores, provided us with news
from home and helped keep a clear
frequency.”

Everyday Electronics, February 1992

It was an interesting voyage in terms of
amateur operation. He originally planned
to keep in touch with home via Australian
amateurs, who have regular third party
nets linking in to North America, but
found it easier to work Canada direct
from the Antarctic. "Dxpeditions” usually
work from one location for perhaps a
couple of weeks. Bill Sullivan’s operation
was different. He sailed 27,000 nautical
miles in 10 weeks, operated in 17 times
zones and met Neptune several times
crossing the Antarctic Circle and the
Equator.

He’'s back at his land-based job as a
Radio Communications Instructor now
but if the opportunity occurred again,
he says, he would not need much en-
couragement to pack his bags, and his
trusty TS430 amateur transceiver, to head
south once again!

AUTOMATIC TUNER

Traditional antenna tuning units
(ATUs) used by amateurs usually consist
of one or two tuning capacitors, and a
tapped/switched coil or roller inductor
which after manual adjustment provide a
“match” between antenna and transmitter,
hopefully ensuring maximum possible
transfer of radiating power to the antenna.
Such units are relatively easy to construct
and are popular homebrew projects.

A new concept is the automatic tuner,
an example of which is the Smar-
tuner from SGC Inc. using computerised
operation to match virtually any antenna
with any rig. It tunes itself on a
transmitted signal; it matches random
length antennas, from 2.5 to 27 metres
long, over the frequency range 1.8 to
30MHz; it memorises previous tuning by
means of 500 memories; it tunes an
unknown antenna in two seconds, and a
known antenna in milliseconds. All it
needs is a 12V supply and a good earth to
provide all band operation matching the
antenna to the rig in a faster time than it
takes to change bands on a transceiver
and tune to a new frequency.

The basic design is in fact a traditional
“pi match”, comprising two tuning
capacitors and a coil. Instead of manual
controls, however, it has 26 relays,
controlled by microprocessor, to select
specific values from 64 input and 32
output capacitance combinations, plus
256 inductance combinations, resulting
in half a million possible permutations to
provide the correct ““‘match’.

If it wasn't for the cost, nearly $600 in
the US, this unit could be the answer
to many amateurs’ prayers. Installing
suitable antennas for multiband opera-
tion, often with limited space or local
restrictions, can be the most difficult part
of setting up an amateur station.

It will almost certainly be less efficient
than an antenna purpose built for a
specific band, but even the best antenna
tuner can only be a compromise when
operated with a random length of wire.
Reports so far, however, suggest that the
Smartuner does make all the difference
between getting contacts and not getting
contacts with what might otherwise be
an unsuitable antenna for all band opera-
tion.

IN MEMORIAM

Over the years one particular radio fre-
quency, 500kHz, or 500kc/s as it used to
be known, has had a special meaning for
Radio Officers at sea, in the air, or in
coastal radio stations. This is the wire-
less telegraphy distress and calling fre-
quency which in its heyday was a con-
stant cacophony of Morse signais, falling
silent for three minutes twice an hour, at a
quarter past and a quarter to the hour.
This “‘silence period”’ was intended to
give a faint SOS or other emergency call a
better chance to be heard and acted on

This time-honoured system, which
saved many thousands of lives, is being
replaced in the 1990s by the Global
Maritime Distress and Safety System
(GMDSS), and the dedicated Radio
Officer at his Morse key will then be
obsolete. The change is already taking
place and one early effect has been the
closing down of many famous coast
stations around the world and a reduc-
tion of the distress watch on 500kHz.

Radio amateur Bruce Morris,
GW4XXF, himself an ex-ship's Radio
Officer, has been collecting tape
recordings of the last transmissions from
coast stations or ship callsigns signing off
from 500kHz for the very iast time. He has
now produced a compilation on cassette
of some of these recordings including
potted histories of each station.

This historic record includes farewell
signais from British stations GLV, GIL,
GKZ, GNI; PCH in Holland, and EJM in
Ireland. The commentary is excellent, and
some of the final signals are very moving.
It would have been very easy for this
one-time vital service to “slip away” into
the ether unnoticed. Fortunately Bruce
Morris has taken it on himself to ensure
that an appropriate record remains for
posterity.

His cassette, 500kHz. The End /s Nigh,
can be obtained from him at 62 Gerllan,
Tywyn, Gwynedd, LL36 9DE, price £5
including p&p. He is still adding to his
collection and would be delighted to
hear from anyone who has famous coast
stations or ship callsigns on tape, “or
anything that gives the feel of that con-
stant babble of Morse code on 500 from
anywhere in the world.”
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DIRECT
BOOK
SERVICE

The books listed have
been selected by Everyday
Electronics editorial staff as
being of special interest
to everyone involved in
electronics 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 ion with PC Publishing)
This book 18 an invaluable source of information of
sveryday relevance in the world of electronics. It contains
not only sections which deal with the essential theory of
electronic circuits, but also desls with a wide range of

It is deal for the hobbyist, student, technician and en-
gineer The information 13 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
commoniy available “industry standard”’ components and
devices.

A must for everyone invoived in electronics!

56 pages

£8.95

ELECTRONICS TEACH-IN No. 3- EXPLORING

ELECTRONICS (published by Everyday Electronics)

Owen Bishop

Another EE value for money publ aimed at stud

of slectronics. The course 1s 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
Explonng Electronics contains more than 25 useful

projects, no pr k ledge of electronics
and is split into 28 easily digestble secuons
88 pages (A4 size) £2.45

Special Everyday Electronics Books

ELECTRONICS TEACH-IN No.4
INTRODUCING DIGITAL ELECTRONICS (published
by Everyday Electronics)
Michael J. Cockcroft
Although this book 15 primarily a City & Guilds Introduc
tory level course (726/301). approximately 80% of the in-
formation torms a very basic introduction to electronics in
?eneral, 1t therefore provides an excellent introductory text
or beginners and a course and reference book for GCSE
students

Full details on registering for C&G assessment, details of

C quired and 1nfor

on the course In general are given
The City & Guilds introduction to module 726/301
reads A did who f ily pl this
module will have a competence to 'dentify basic com-
ponents and digial integrated circuits and connect them
together 1o form simple working circuits and logic units
This provides an excellent introduction to the book -
.95

112 pages (A4 sze) (o IKNMREIIGALEY

ELECTRONIC PROJECTS - BOOK 1

Published by Everyday Electronicsin association
with Magenta Electronics.

Contains twenty of the best projects from previous 1ssues
of EE each backed with a kit of components The projects
are Seashell Sea Synthesiser, EE Treasure Hunter, Mini
Strobe. Digital Capacitance Meter, Three Channel Sound
to Light, BBC 16K Sideways Ram. Simple Short Wave
Radio, Insulation Tester. 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 - {Lapel Badge. Disco
Lights, Chaser Light), Musical Doorbell, Function Gener-
ator, Tilt Alarm, 10W Audio Ampiifier. EE Buccaneer In-
d Bal Metal D BBC Mud: Interface, Vari-
able Bench Power Supply. Pet Scarer, Audio Signal Gen-

erator
128 pages (A4 size) [Order code EPT]

£2.45

WIS
CiG
City and Guilds
Certificate Course

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 1ssues of
Everyday Electronics that will assist those involved with
the construction of electronic projects
The book the I
for GCSE senes
Contents: Features - First Steps in Project Building,
Building with Vero. Project Development for GCSE. Get-
ung your Project Working. Guide to Pninted Circuit Boards.
Choosing and Usln% Test Equipment - The Multimeter.
The Oscilloscope. PSUs. Logic Probes. Digital Fre-
quency Meters. Signal Generators, etc. Data - Circuit
Symbols. Comp Codes, R Identifying Com-
ponents. Capacitors. Actually Doing 1t - Understanding
the Circust Diagram. Comp Codes, M ting crrcuit
boards and is, Unde ding Cap Projects
Lie Detector. Personal Stereo Amplifier. Digital Ex-
penmentsr's Umit, Quizmaster, Swen Effects Umit. UV

Project D 0

Exposure Unit. Low-cost Cag Meter. P
Radio
88 pages (Ad size) £2.95

ELECTRONICS TEACH-IN 88/89 -

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everyday
Electronics)

A complete course that can lead successful readers 10 the
award of 8 City and Guilds Certificate in Introductory
Microprocessors (726/303) The book contains every-
thing you need to know including full details on register-
ing for assessment, etc. Staring with basic terminology.
integrated logic famihies and by

the text builds in stages, with revision and as:os;mems

built 1, up to programming, languages, flow charts, etc

The course 1s 1deal for the newcomer to the subject
38 )

3¢

80 pages (Ad size) £2.45

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 computensed
music was strctly for the fanaucal 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. Conseguently a lot of
musicians are being tempted into the unfamiliar temtory 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
logy bandied about by P 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,
ing applications prog , winng up 8 MIDI sys-
tem and using the system to good effect. in fact just
about everything you need to know about hardware and
the programs, with no previous knowledge of computing
needed or assumed. This book will help you to choose the
nght components for 8 system to suit your personal needs,
and equip you to exploit that system fully.
174 pages £7.96

A CONCISE INTRODUCTION TO MS-DOS
N. Kantaris
This guide 18 wntten 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
ou don't have to start at the beginning and go to the end.
¥ho 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

AN INTRODUCTION TO 280 MACHINE CODE

R.A. & J. W. Penfold

Takes the reader through the basics of microproces
sors and machine code programming with no previous
knowledge of these being assumed The Z80 is used In
many popular home computers and simple programming
examples are given for 280-based machines including the
Sinclar ZX-81 and Spectrum, Memotech and the Amstrad
CPC 464 Also applicable to the Amstrad CPC 664 and

Order code BP152 £2.75

AN INTRODUCTION TO 68000 ASSEMBLY
LANGUAGE

R.A. & J. W. Pentfold

Obtain a vast increase n running speed by writing pro-
grams for 6800 based micros such as the Commodore
Amiga, Atan ST range or Apple Macintosh range etc . in
assembly language. It 13 not as difficult as one might think
and this book covers the fundamentals.

112 pages Order code BP184 £2.95

THE ART OF PROGRAMMING THE ZX SPECTRUM
M, James, 8.Sc.. M.B.C.S.

It 1s one thing to have learnt how 1o use all the Spectrum’s
commands and funcuons, but a very different one to be
able to combine them into programs that do exactly what
you want them to This ts just what this book 15 all about
teaching you the arnt of effective programming with your

Spectrum
144 pages [0, code BP0 IR
A 280 WORKSHOP MANUAL

E. A, Parr, B.Sc., DC.Eng.. M.L.E.E.
This book 1s intended for people who wish to progress

manufacturers of " P P 9
the AMSTRAD PC's. It covers both floppy disc-based
systems and hard disc -based systems.

64 pages Orele o B P £2.96
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beyond the stage of BASIC programming to topics such
as hine code and bly language prog g. of
need hardware details of a 280 based computer
192 pages Order codn BP112 £3.96

NEWNES COMPUTER ENGINEER'S POCKETBOOK
(Second Edition)

Michael Tooley

An invaluable compendium of facts, figures. circuits and
data, ind ble to the designer, d 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 1s presented In a succinct and rapidly
accessible form so that the book can become part of an
everyday toolkit

205 pages (hard cover) (SN e NEOY £10.95

UNDERSTANDING PC SPECIFICATIONS
R. A. Pentfold
If you require a P for by | s,
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 range of appl
programs, hardware add-ons, etc. The main difficulty for
the uninimiated 1s deciding on the specification that will
best suit his or her needs PCs range from simple systems
of himited capabil up to pl y that can
happily run applications that would have been considered
beyond the abii ofs not so long ago. it
would be very easy to choose a PC system that 1s inade
quate to run your applications efficiently, or one which
goes beyond your needs and consequently represents poos
value for money

This book explains PC specifications in detail, and the
subjects covered nclude the following: Differences
between types of PC (XT, AT, 80386. etc). Maths
co-processors, Input devices (keyboards, mice, and

9 M y. including both ded (EMS) and
extended RAM- RAM disks and disk caches; Floppy disk
dnive formats and compatibility; Hard disk drives (includ-
ing interieave factors and access times), Display adaptors,
ncluding all standard PC types (CGA. Hercules, Super
VGA, etc); Contains everything you need to know i you
can't tetl your EMS from your EGA!
104 pages £3.95
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Audio_a_nd Music

Project Building

PRACTICAL MIDI HANDBOOK

R. A. Penfold

The Musical Instrument Digital Interface (MIDI) 1s sur-
rounded by a great deal of misunderstanding, and many of
the user manuals that accompany MIDI equipment are
quite :ncomprehensible to the reader.

The Practical MIDI Handbook is aimed pnmarily at
musicians, enthusiasts and technicians who want to
exploit the vast capabiliies of MIDI, but who have no
previous knowledge of electronics or computing. The
majority of the book 1s devoted to an explanation of what
MIDI can do and how to exploit it to the full, with practical
advice on connecting up a MiDt system and getting it to
work, as well as deciphering the techmcal information in
those equipment manuals

128 pages [Order code PC101] e
PREAMPLIFIER AND FILTER CIRCUITS
R.A.Penfold

This book provides circuits and backgrQund informa-
tion for a range of preamplifiers, plus tone controls,
filters, mixers, etc. The use of modern low nose opera-
tional amphtiers and a specisalist high performance audio
preamplifier 1.c. results in circuits that have excellent
performance. but which are sull quite simple All the
circuits featured can be built at quite low cost (just a few
pounds 1n most cases)

The preamplifier circuits featured include‘~ Microphone
preamplifiers (low impendance, high impedance, and

Component
Identification

HOW TO IDENTIFY UNMARKED ICs
K. H.Recorr
Shows the reader how, with just a test-meter to go about
recording the particular signature of an unmarked | ¢
which should enable the 1 ¢ to then be identfied with
reference to manufacturers’ or other data An 1.c signature
1s a specially plotted chan produced by measunng the
resistances betwean all terminal pairs of an 1 ¢

hart [Order cade BR10T | £0.95

RADIO AND ELECTRONIC COLOUR CODES AND
DATA CHART

B. 8. Babani

Although this chart was first published 1n 1971 1t provides
basic information on many colour codes 1n use throughout
the world, for most radio and electronic components. In
cludes resistors, capacitors, transformers, field coils. fuses.
battery leads. speakers, etc. It is particularly useful for find

ing the values of old components
Chart [0 der code BPY) £0.95

CHART ___
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crystal) Magnetic cartndge pick-up preamplifiers with
R | A A equalisation. Crystal/ceramic pick-up preamplhifier.
Guttar pick-up preamphfier. Tape head preamplhifier (for
use with compact cassette systems)

Other circuits include - Audio limiter to prevent over-
loading of power amplifiers Passive tone controls. Active
tone controls PA f-ters (highpass and lowpass) Scratch
and rumble filters Loudness hilter Audio mixers Volume

and balance controls
92 pages (0o codo BR300 IR

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 sttil a
lot of misconceptions about just what can and cannot be
achieved This book wtll help you sort out the fact from
the fallacy and to get the most musically from the ST's.

A wide selection of topics are covered. including the
internal sound chip; MIDI; applications programs such
as sequencing and score wnting. etc, simple but useful
add-on projects and MID! programming.
90 pages rdur code BP24b £5.95

AN INTRODUCTION TO LOUDSPEAKERS AND
ENCLOSURE DESIGN

V. Capel

This book explores the vanous features, good points and
snags of speaker designs It examines the whys and
wherefores so that the reader can understand the
principles involved and so make an informed choice of
design, or even design loudspeaker enclosures for vm or
herself Crossover units are also explained. the various
types, how they work. the distortions they produce and
how to avoid them Finally there 18 a step-by-step
description of the construction of the Kapellmeister
loudspeaker enclosure

148 pages e L
ACOUSTIC FEEDBACK - HOW NEW
76 AVOID IT raaa

Feedback 1s the bane of all public address systems.
While feedback cannot be completely eliminated, many
things can be done to reduce it to a level at which itis no
longer a problem

Much of the trouble is often the hall itself, not
the equipment, but there 1s a simple and practical
way of greatly improving acoustics. Some microphones
are prone to feedback while others are not. Certain
toudspeaker systems are much better than others. and
the way the umits 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 1s sometimes encountered with large set-ups. We
even take a look at some unsuccessful attempts 1o cure
feedback so as to save readers wasted time and effort
duplicating them

Also included 1s the circurt and {ayout of an inexpen-
sive but highly successful twin-notch filter, and how to
operate 1t
92 pages [Order code BPIT0 R
COMPUTERS AND MUSIC. See Computers section

Theory and Reference

ELECTRONIC HOBBYISTS HANDBOOK

R. A, Penfold

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 charactenstics and pinouts of
many popular seimiconductor devices, including varnous
types of logic iCs, operational amplifiers, transistors,
FETs, unijunctions, diodes, rectfiers, SCRs, diacs, tn-
acs, regulators and SMDs, etc. lllustrates many useful
types of circuits, such as tmers and oscilators, audio
amplifiers and filters, as well as including a separate
section on power supplies. Also contains a multitude of

other useful data.
[Order code BP233

88 pages

NEWNES ELECTRONICS POCKET BOOK

E.A. Parr

Newnes Electronics Pocket Book has been in pnint for
over twenty years and has covered the development of
electronics from valve to semiconductor technology and
from transistors to LSI integrated circuits and micro-
processors. To keep up to date with the rapidly 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 (hard cover) £10.95

ELECTRONIC MODULES AND SYSTEMS FOR
BEGINNERS

Owen Bishop

This book describes over 60 r @ We
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 in building systems from mod-
ules, a selection of over 25 electronic systems are des-
cnibed in detail. covening such widely ditfering applica-
tions as tming, home secunty, measurement, audio (in-
cluding a simple radio receiver), games and remote con-

trol.
200 pages [0 codo BP260 IERL

£4.95

O der code NEOZ

Aul 1 i

Everyvday Electronics, February 1992

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 und: vd the subj; haps for the first ime
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 1s
like a little black ball? Got mixed up with e.m.f. and p.d.?
Thought the 1dea of holes in semiconductors is 8 bit much?
Then help 15 at hand with this inexpensive book, in as
simple 8 way as possible and without too much complex
mathematics and formulae.
244 pages £3.50

PRACTICAL DIGITAL ELECTRONICS HANDBOOK
Mike Tooley {Published in association with
Everyday Electronics)

The vast majonity of modem electronic systems rely_heavily
on the appl 1 of digital wcs, and the Pracrical
Digual 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.

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 1s to help the reader overcome just these
problems by indicating huw 3~ ! wr ere :c start looking for
many of the common {aults ir.a: can occur when building
up projects.

96 pages £2.50

HOW TO DESIGN AND MAKE YOUROWNP.C.B.s
R. A. Penfold

Deals with the simple methods of copying printed circuit
board designs from magazines and books and covers
all aspects of simple pcb. constuction ncluding
photographic methods and designing your own p.c.b.s

80 pages Order code BP121 £2.50

How to Get Your
Electronic Projects

U

¥ NV

" 20 y
A BEGINNERS GUIDE TO MODERN ELECTRONIC
COMPONENTS
R. A. Penfold
The purpose of this book 1s to provide practical information
1o help the reader sort out the bewildenng array of com-
ponents currently on offer. An advanced knowledge of the
theory of electronics 1s not needed, and this book I1s not
intended to be a course in electronic theory The main aim
1 10 explain the differences between components of the
same basic type (e.g. carbon, carbon film, metal hilm, and
wire-wound resistors) so that the nght component for a
given appl » can be sel d. 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
£3.95

166 pages

BEGINNER'S GUIDE TO BUILDING ELECTRONIC
PROJECTS

R. A. Penfold

Shows the complete beginner how to tackle the pract-
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 [Order codo 227] £1.95
ELECTRONIC SCIENCE PROJECTS

O. 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 measunng 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 £2.95

ELECTRONICS SIMPLIFIED - CRYSTAL SET
CONSTRUCTION

F.A.Wilson, C.G.LA., C.Eng.. F.LEE.FIERE FB.IM.
Especially written for those who wish to participate in
the intricacies of electronics more through practical con-
struction than by theoretical study It i1s designed for alt
ages upwards from the day one can read intelligently and

handle simple tools.
[Ordercode BPS2] £1.75

Testing and
Test Gear

TRANSISTOR RADIO FAULT-FINDING CHART

C. E. Miller

Used properly, should enable the reader to trace most
common faults reasonably quickly. Across the top of the
chart will be found four rectangles contaiming brief des-

manufacture or servicing of digital circuitry, as well as to
those wishing to update therr knowledge of dern digi-
tal devices and techniques. Contents: Introduction to n-
tegrated circuits; basic logic gates; monostable and bistable
devices; imers; MICrOPrOCessors, memones; input and out-
put devices; interfaces; microprocessor buses. Appendix 1
Data. Appendix 2: Dignal test gear projects; tools and text
equipment; regulated bench power supply; logic pulser,
verstaile pulse generator, digital IC tester. cument tracer.
audio logic tracer; RS-232C breakout box; versatile digital
counter/frequency meter. Appendix 3: The oscilloscope.
Appendix 4 Suggested reading. Appendix 5: Further study.

208 pages Order code PC100 £6.95

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
1s simply explained and well illustrated and the book as-
sumes only a very basic knowledge of electricity

330 pages £4.95

ption of these faults, vis - sound weak but undistorted,
set dead. sound low or distorted and background noses
One then selects the most appropriate of these and follow-
ing the arrows, carries out the suggested checks in se-
quence untl the fault s cleared
Chart Order £0.95

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 il

lustrate the control functions and the effects of various
tault conditions. The function and use of various other
pieces of test equipment are also covered, including sig-
nal generators, logic probes, logic pulsers, and crystal
calibrators.

104 pages Or £3.50

fer wie BP26
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Circuits and Design

PRACTICAL ELECTRONIC
BUILDING BLOCKS - BOOK 1

PRACTICAL ELECTRONIC

BUILDING BLOCKS -BOOK 2
R. A. Penfold
These books are designed to aid electromic enthusiasts
who like to experiment with circuits and produce their own
pvoncn rather than simply following published project

880K 1 contains: Oscillators — sinewave, triangular,
squarewave. sawtooth, and pulse waveforrn generators
operating at audio 'mquoncnes Timers - simple mono-
mbh cuculls using i.c.s, the 555 and 7555 devices, etc.
15-noise g p

nnd , otc.
K 2 contains: Amplifiers - low level discrete and
op amp circuits, voitage and buffer amplifiers mcludmg

DIGITAL LOGIC GATES AND FLIP-FLOPS

Ian R. Sinclair

This book, intended for enthusiasts, students and tech-
nicians, seeks to blish a fim fot in digital
electronics by treating the topics of gates and flip-flops
thoroughly and from the beginning. This is not a consiruc
tor's book 1n the sense of presenting circurts 10 build and
use, it is for the user who wants to design and troubleshoot
digital circuitry with y more und ding of
prnciples.

Topics such as Boolean algebra and Karnaugh mapping
are explained, demonstrated and used extensively, and
more attention is paid to the subject of synchronous
counters than to the simple but less imponant npple
counters.

No background other than a basic knowledge of
electvomcs 18 assumed, and the more theoretical topics are

lained from the boommng as also are many working

d.c. types. Also low-noise audio and

smplifiers. Filters — high-pass, low-pass, 6, 12 and 24dB
per octave types. Miscellaneous - i.c. power amplifiers,
mixers, voitage and curmrent regulators, etc.

BOOK1 128psges  [INNERNINASER] £1.95
BOOK2 112psges  [IUNEEIUNAGEE] £€1.96

MODERN OPTO DEVICE PROJECTS

R.A. Penfold

In recent years, the range of opto dovncu avlllablo o tho
home constructor has
These devices now represent one ol the mon nmmmg

areas of mod ics for the hobb
in, and many of these havo uuful pnctu:al lpphcauons as
well. This book pr of | designs

which utilize a nnqc ot modom opto- -electrical devices,
mcludmgt such things as fibre optics, ultra bright L.e.d.s and
detectors etc.

Wmlo 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
electronics construction and some of the more simple
designs are suitable for beginners.

104 pages IR (295

ELECTRONIC ALARM CIRCUITS MANUAL
R. M. Marston
One hundred and forty uu!ul alarm circuits, of a vanow of
typuanthownmm . The op g principle of
each one is explained in ise but P 1sive terms,
and brief construction notes are given where

Aimed at the practical design engineer, technician and
experimenter, as well as the electronics student and

p The book des with an expl of
microprocessor techniques as applied to digital logic.
£8

200 pages

ELECTRONIC CIRCUITS FOR THE COMPUTER
CONTROL OF ROBOTS

Robert Penfold
Robots and robotics offer one of the most interesting areas
for the electronics hobbyist 10 expenment in. Today the
mechanical side of robots i1s not too ditficult. as there
are robotics kit and a wide range of mechanical com-
ponents ilable. The micro ller is not too much of
a problem either, since the software need not be terribly
lex and many inexp home are well

suited to the task
The main stumbling block for most would-be robot
butiders is the electronics to interface the computer to the
motors, and the sensors which provide feedback from the
vobot to the compulov The purpose of this book is to
some rel ly simple electronic

and p
circuits which bndqc this gap
92 pages £2.95

ELECTRONIC POWER SUPPLY HANDBOOK

fan R. Sinclair

This book covers the often neglected topic of electronic

power supplies. All types of supphas that are used for
are ( d in detatl, starting wnth cells

and b ies and g by way of fi and

linear stabilisers to modern switch-mode systems, IC switch-

modorogulaton DC-DC converters and inverters.

The d , their ples and typical cir-
cuits are all dealt with in dotaul The action of rectifiers
and the reservoir capacitor s emphasised. and the subject
of stabilisation is covered. The book includes some useful
formulae for assessing the likely hum leve! of a conven-

HOW TO USE OP-AMPS

E. A. Parr

This book has been wntten as a designer’'s guide covering
many operational amplifiers, serving both as a source book
of circuits and a reference book for design calculations.
The approach has been made as non-mathematical as pos-

sible
160 pages £2.96

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 coverod but
p.c.b. layouts and other detailed constrt
tion are not included

Book 1 is mainly concerned with getting signals in and
out of the computer, Book 2 deals pnmarily with circuits
for practical applications.
BQOK 1 /12 pages
BOOK 2 712 pages

SENSORS AND TRANSDUCERS

Keith Brindley

There are a considerable number of transducers. Look
through any electronic components catalogue and you'll
find 8 wide variety of types, and each type has many
versions. it's not easy to choose a transducer correctly for a
particular function. In many specifications, terms and pro-
cedures are referred to which might deter you from using
one that 1s, in fact, the best for the job. Yet, opting to use 8
transducer merely because it is easier to interface into the
measuring system is not the answer. A greater knowledge
of all types of transducers capable of doing the task is the
ideal, and only then can a totally satisfactory decision be
made to use one in particutar.

179 pages £14.96

50 SIMPLE LED CIRCUITS
R.N. Soar

Contains 50 nteresting and use'ul cvrcuuts and applica-
tions. covening many diff S,
using one of the most inexpensive and 'reelv available
components - the I|g7 t-emitting diode (LED). Also in-
cludes circuits for the 707 common anode duspiav

64 pages £1.96
BOOK 2 50 more l.e.d. crcuits [SIRINERNNNAER £1.95

amateur. tional rectifier reservoir supply.
124 pages [Order code NET1] £12.95 136 pages Order code PC108 £7.96
Radio, TV, S i
adio,  Satellite
AN INTRODUCTION TO AMATEUR RADIO AN INTRODUCTION TO AMATEUR
1. D. Poole COMMUNICATIONS SATELLITES
Amateur radio is a unique and fascinating hobby which A, Pickford
has attracted thousands of people since it began at the turn Communi and broad 1 are normally

of the century.

This book gives the r a sive and
easy to understand guide through the wbyoct 80 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 opommg pfocodum mpon and setting up 3
station. Tech t
receivers, transmitters nnd serials etc.

150 pages I €350

Propagy i

SIMPLE SHORT WAVE RECEIVER CONSTRUCTION
R. A, Penfold

Short wave radio is a tascinating hobby. but one that
seems to 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 8
bitof 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 disg otc, are provided, and they are suitable
for compiete beginners. The mconvm only require simple
serists, and do not need any complex alignment or other
difficult setting up procedures.

The topics covered in this book include: The broad-
cast bnnds and their chancmmncs The amateur bands
and their ch ion of radio signal
Simple aerals; Mlkm? m mh connection; Short wave
crystal sot; 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 lboolbmg hobby
88 pages e BP27 £3.96

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
systom, the story is told as simply as such a complex one
can be in the mam text.

For the p i
student or others vmh :ocﬁmcal bockomundc. there are
p the main text with
additional technical and u:mm’lc doutl formuiae, calcula-
tions, tables etc. There is also plenty for the DIY enthusiast
wnh pncﬂcal advice on choosing and installing the most

ic part of the sy - the dish antenna.

o4 pepes (000 codo BEPTIS IR

122

‘ Also included are constr.

inaccessible to individuals uniess they are actively in-
volved in their technicalities by working for organisations
such as Britsh Telecom. the vanous space agencies or
military bodies. even those who possess a satellite tolovnv
sion V do not particip in the h
aspects of theu highly technological systems.

There are a large number of amateur commumications
satellites 1n orbit around the world. traversing the globe
cominuously and they can be tracked and their sig-
nals d with rel, ly 1 equip! This
equipment can be connected to a home computer such as
the BBC Micro or {BM co bie PCs, for the d vg of
received signals.

This book describes several currently available systems.
their connection to an appmpuate computer and how they
can be op d with suitabl
102 pages Order code BP290 £3.95

AERIAL PROJECTS

R. A. Penfold

The subject of aenals 1s vast but in this book the author
has considered practical aerial designs, including active,
loop and territe serials which give good performances and
are relatively simple and inexpensive to build. The com-
ploxgdt:doocy and mathematics of aerial design have been
Vi

| details of 8 number of
-sel attenuator, fil-

£2,50

aerial ies including a pre
ters and tuning unit.
96 pages

INTERNATIONAL RADIO STATIONS GUIDE
P.Shore
Provides the castial listener, amateur radio DXer and the
f val radio itor with an ial reference
work designed to guide him or her around the ever more
complex radio bands. This new edition has been com-
pletely revised and i and incorp: much more
information which is divided into the following sections.
Lmemnq to Short Wave Radio. Choosing a8 Shon
Wave Radio Receiver; How to Use the IRSG; Abbrevia-
tions; Country Codes; Worldwide Short Wave Radio Sta-
tions; Euvopnn Moddle Eastern and Afnican Long Wave
Radio § Near and Middle Eastern and
African Medium Wave Radio S . Canadian Medi
Wave Radio Stations; USA Medium Wave Raduo Stations,
Broadcasts in Enghsh; Programmes for DXers and Short
Wave Listeners; UK FM Radio Stations; Time Differences
From GMT. Wavelength/Freq C

226 pages [0 dorcotic BP2SS BEE
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BOOK
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ORDERING DETAILS

Please state the title and order code
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total order.
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SURVEILLANCE

PROFESSIONAL

OQUALITY KITS
or 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-ministure Rosm Transmitter )
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including mic. 3-
12V operation. 500m range £16.45

MTX Micro-miniature Rosm Transmitter

Best-selling micro-miniature Room Transmitter

Just 17mm x 17mm including mic. 3-12V operation. 1000m range.
STX High-pertormance 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 £15.45
VT500 High-power Rosm Transmitter

Powerful 250mW output providing excellent 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 deiay 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 Subcarvier Scrambled Roem Transmitter

Scrambled output from this transmitter cannot be monitored without the SCOM decoder
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range.. £22.95
SCLX Subcarrier Tolephone Transmitter

Connects to telephone line anywhere, requires no batteries. Output scrambled so
requires SCOM connected to receiver. Size 32mm x 37mm. 1000m range...........£23.95
SCOM Subcarrier Decoder Unit for SCRX

Connects to receiver earphone socket and provides decoded audio output to
headphones. Size 32mm x 70mm. 9-12V operation £22.95

ATR2 Micro Size Telephone Recording Interface

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

£13.45

*x %k Specials *xx

PLTX/DLRX Rafls Castrel 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 decader and relay output, momentary or alternate, 8-way dil Switches on both
boards sst your own unique security code. TX size 45mm x 45mm. RX size 35mm x
90mm. Both 9V operation. Range up to 200m.

Compiete System (2 kits) ........ -
individual Transmitter DLTX
individual Reesiver DLRX

MBX-1 Hi-Fi Micre Broadtsstor

Not technically a survéillanee device but a great ideat Conneets to the headphone output
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your
favuurite music anywhere around the house, garden, in the bath or in the garage and
you don't hava to put up with the DJ's cheiee and boﬂng waffie, Size 27mm x 60mm,
9V operation. 250m range ...£20.95

£60.95
£19.95
£37.96

DerT. EE

SUMA

UTLX Uttra-miniature Telephone Transmitter

Smallest telephone transmitter kit available. Incredibie size of Tmm x 20mm! Connects
to line (anywhere) and switches on and off with phone use. All conversation transmitted

Powered from line. 500m range £1595

TLX700 Micro-miniaturs Telephone Transmitter

Best-selling teiephone 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 £13.45

STLX High-performance Telephone 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. ideal for
signalling or tracking purposes. High power output giving range up to 3000m. Size
25mm x 63mm. 9V operation £22.95

CD400 Pocket Bug DetectorLocator

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tome increase as you
approach signal. Gain control allows pinpointing of source. Size 45mm x 54mm. SV
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 made to
distinguish between localised bug transmission and normal legitimate signals such as
pagers, cellular, taxis etc. Size 70mm x 100mm. SV operation £50.95

QTX180 Crystal Controlied Room fransmitter

Narrow band FM transmitter for the ultimate in 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 £40.95

QLX180 Crystal Cointrolled Telegiions Yransmitter

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 Powered Crystal Controlied Phone Transmitter

As per QLX180 but draws power requirements from line. No batteries required. Size
32mm x 37mm. Range 500m £35.95

QRX180 Crystai Controlied 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._ 3V operation £60.95

A build-up service Is available 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 welcomed 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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PROJECT TITLE Order Code Cost
Intercom (Teach-In "91 Project 2) A 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

Printed circuit boards for certain constructional projects are available from » High Quality Power Amp 724 £4.93
the PCB Service, see list. These are fabricated ir‘\’ g{ass fibre, and are fully Bench Amplifier (Teach-in 91 Project 3) 725 £4.45
dritled and roller tinned. All prices include VAT and postage and packing Gingernut 80m Receiver
Add £1 per board for airmail outside of Europe. Remittances should be sent R.F. section (726), Voltage Regulator (727) 726/7/8 £3.06
to The PCB Service, Everyday Electronics, 6 Church Street, Wim- Audio Amplifier (728) per board
borne, Dorset BH21 1JH. Cheques should be crossed and made payable all 3 together, £8.16
to Everyday Electronics (Payment in £ sterling only). Pocket Tone Dialler 723 £436
NOTE: While 95% of our boards are now held in stock and are dispatched within Battery To Mains Inverter 730 £4.97
seven days of receipt of order, please allow a maximum of 28 days for delivery — Simple Basic Alarm KA £4.50
oversaas readers allow extra if ordered by surface mail. Please check price in the Car Code Lock (pair) 732a/b £4 69
latest issue. . Teach-In ‘91 Part 4 - Sinusotidal Oscillator 733 £4 39
Boards can only be supplied on a payment with order basis. 3 8038 Oscillator 734 £4.15
We do have o/der boards in stock — please enquire. Waveform Generator (Teach-In ‘91 Project 4) 735 £4.72
PROJECT TITLE Order Code | Cost *&Ufg'ﬂv Tescte' e APR‘91 ;132 g‘g‘g;
= 3 odel! Train Controller (double-side :
T b b TR o E787] | Erecronic Die (Teach-In ‘91 Project 5) 737 €493
- - - Teach-In ‘91 Pant 5 - Digital Counter Module 738 £4.35
Electronic Spirit Level A 3 649 £385 : bt .
Distance Recorder 651 £523 P oG s 138 o
| — . ' witched Power Output Module :
Power Supphes - Fixed Voltage 654 fa.08 Digital LCD Thermostat-Controt Board\ ¢ oy pair] 740 £4.05
— Vanable Voltage 655 £448 " eower Relay Board | Al 741 €376
Music on Hold O 89 646 £3.85 Pulse Generator (Teach-In ‘91 Project 6) 742 £4
Power Supplies — 25V 700mA 656 £4.35 Teach-in 91 Part 6- Timer Module 743 £462
30V1A 657 £4.55 Digilogue Car Tachometer 44 ;
EE Seismograph — Control 658 £4.08 Modular Disco Lights - Simple Chaser 745 £5.00
Detector 659 £4.22 Sweeper Module 746 £5.17
Lego/Logo & Spectrum 660 £6.49 Automatic Light Control - PSU BBoard ;47 Eng
oG Logic Board 48 1
\gca)?gez’:ack Monitor  Front End - gg? Eigg Radio Receiver (Teach-In ‘91 Project 7) 749 £457
P ’ Teach-In "91 Part 7 - R.F. Amplifier Module 750 £4.23
rocessor 662 £4 56 : : - —
Logo/Lego & Spectrum Interface 664 £560 Modular Disco Lights - Masterlink JULY 91 EENEY] £636
—— c Ultrasonic Proximity Meter
EEG Electrode Impedance Meter 665 £398 Display Unit (753) & Sensor Unit (754) 753/754 £7.06
Biofeedback Signal Generator 666 £4.08 Disco Lights (Teach-tn ‘91 Project 8)
" Qui TEB 90 PSU and Pre-amplifier 755 £4.54
R Cr £392 Low. Mid, High Filter/Triac (set of 3 boards) 756 £11
Anemometer — Freq /Volt Board 670 £3.94 Teach-In '91 Part 8 -Solid State Switch Module 757 £4.24
Optional Display 669 £3.73 Mod. Disco Lights - Pattern Gen 760 £6.79
Wind Direction 673/674 £4.22 Teach-In 91 Part 8—Lfgh( Sensitive Switch 761 £474
System Power Supply 675 £359 Opto-Link (Teach-In ‘91 Project 9) ~Lran§mmer ;g% E: 82
:?\Z"e‘"""";":’t'_"“'se’ ——— pie S Portable PEST Scarer ceeet 764 £377
Veather Station [ MAR 90 | Capacitance Meter | SEP'91 | 751 £517
guspllay Dr:g’g' g;$ &678 E:i; Modular Disco Lights — Dimmer Interface 765 £8.17
(5L} EI RISl . Mod Disco Lights | 0CT'91 |
Fermostat Mk2 677 £4.28 VU Sound Module (Double-sided) 767 £868
Superhet Broadcast Recerver- UV Exposure Unit 768 £4.63
Tuner/Amp 679/680 £4.22 PC-Scope Interface - Main Board 769 £6.95
Stereo Noise Generator 681 f4.24 Expansion Plug (Double-sided) 770 £5.96
Digital Experimenter's Umit - Pulse Generator 682 £4.46 Mod. Disco Lights
Power Supply 683 £3.66 Superchaser (Double-sided) Al £6.91
Enlarger Timer 684 £4.28 Supersweep (Double-sided) 772 £8 26
EE Weather Station Bicycle Alarm 773 £5.01
Rainfall/Sunlight Display 685 £4.27 Darts Scorer 774 £7.90
Rainfall Sen and Sunlight Sen 686/687 £4.16 Knockerbox 775 £5.35
Amstrad Speech Synthesiser 689 £4.68 Signal Generator - :’ASaLT Board ;;g EZ ‘;g
80 Metre Direct Conversion Radio 691 £4.95 Mind Machine — Main Board 778 £7.00
Mains Appliance Remote Control Auto Nightlight 779 £503
N_Infra-Red Transmitter 692,693 £4.75 Mind Machine - Programmer Board AN'S 780 £7.39
Mains Appliance Remote Control Transistor Checker 781 £463
Encoder Board A 694 £6.61 Stepping Motor Driver/Interface 782 £10 394
Encoder Board B 695 £4.78 Micro-Sense Alarm 783 £542
The Tester 696 £415 Telesound 784 £4 66
Mains Appliance Remote Control 90 Programmable Timer 785 £4.63
Mains ON/OFF Decoder 697 £455 r---_——.-——___.._________-___.|
(5 or more 697's ordered together£3.25 each) EE PRINTED CIRCU ITBOARD SERVICE 'l'.!_!
Simple Metronome - 698 £3.94 ! Order Cod Proiect Q tit Pri Ol
Hand Tally | rder Code rojec uantity rice OI
Main Board (double-sided) and Display Board 699. 700 g10994 | xI
Alarm Bell Time-Out 701 £410 e ol
Mains Appliance Remote Control | b=
Temperature Controller (p.c.b. only) 702 £5 20 i Name....... T veee s TTTETY ]
Ghost Waker 703 £432] ]
Frequency Meter 704 £5.25 | Address >'
Freq. Meter/Tachometer 705 EELH o »
EE Musketeer (TV/Video/Audio) 706 £5.78 !
[ "Colour Changing Christmas Lights DEC 90 707 £4.39 Vo . R :l
Microcontrolier Light Sequencer 708/709 £1090 | ml
Versatile Bench Power Supply Unit 710 £4.24 § B | enclose payment of £ (cheque/PO n £ sterling only >|
Teach-In ‘91, Part 1 -L200 Module * 711 £3.93 | & payable 1o Everyday Electronics) Access (MasterCard) or Visa No . "’I
Dual Output Module 712 £413 Minimum order for credit cards £5 m
LM723 Module 73 gan | ! !
Spatial Power Display S 74 £5.33 | |
#msuad Pgw SoundGGenerator 715 £5.03 | i
each-In ‘91, Part 2 -G.P. Transistor Amp N7 £377 [ . ]
Dhatopampiogle 718 e383] | ° 'r"'.igi_zﬁvi"a_me_”d_'d.d”r'.“:d.'“ﬂdz"gggeg"gﬁgerdzsﬁw"_ I
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CAR ALARM KITS

MICRO-PRESSURE CAR ALARM

This new type of alarm is triggered by a unique pressure sensing system. As

anyvomdodoorIsopenodakhdrawnoul.causingammmodropmw

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

alarm. An electronic filter, tuned to only 3Hz., and adjustable sensitivity avoid

false alarms whilst an arrangement of imers provide automatic operation.

7 Operates on all doors and taligate - nO switches needed.

#r Automatically armed 40 ds after ing vehicl

# 10 second entry delay with sudible warning. { 0.5 second available.)

% Sounds horn or siren Intermittently for 30 seconds - then re-arms.

#r Easy fitting - only 3 wires to connect - no holes to drill.

% Controlled by ignition switch, hidd ritch or coded r te control.

(The optional siren and coded remote control are supplied separatety.)
MICRO-PRESSURE ALARM Parts kit £15.95 Assembled £22.35

NEW CODED IR REMOTE CONTROL

Our latest addition aliows controt of our alarms from outside the vehicle. Both
transmitter and receiver use a chip designed specially for car security systems
with 59,048 code combinations. You can even set your own code, with severai
vehicies on the same code or several transmitters for one vehicle ¥ required.
#r High securlity, customer selected, 24 bit code.

#r Key-ring transmitter with long iife minature alkaline battery.

fr High power infra-red emitter with range up 10 5 metres.

%t Low profile dash top receiver/decoder.

#r Flashing high Intensity red L.E.D. warns off Intruders.

% Green L.E.D. shows alarm is off.

Use the coded transmitter and receiver with our Micro-Pressure or Voit Drop
alarm to form a coded remote controied system.

CODE TRANSMITTER Parts kit £13.95 Assembled €17.95
CODE RECEIVER Parts kit £21.35 Assembled £26.55
Also available -

VOLT DROP CAR ALARM
120d8 PIEZO SIREN
MICRO-PRESSURE TRIGGER Parts kit £10.95 Assembled £14.95
EXTENDED CDI IGNITION Parts kit £22.75 Assembled £28.45
All the sbove Include cable, connectors and clear easy to follow instructions.
All kits include case, PCB, everything down to the iast washer, even solder.
All prices now include post, packing and VAT on U.K. orders. Same prices
apply to all European countries. For defivery outside Europe piease add £3.
Teleph orders pted with VISA or ACCESS payment.
Order direct (please quote ref. EE2) or send for more details from :-

ELECTRONIZE DESIGN Tel. 021 308 5877

Partg kit £14.90 Assembled £20.95

Assembled £11.95

2 Hiliside Road, Four Oaks, Sutton Coldfield, B74 4DQ

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 50X ‘031 667 2611

A COMPREHENSIVE RANGE WITH
SERVICE SECOND TO NONE

|

|

| NAME

| ADDRESS
|

|

|

|

TELEPHONE
[

Please send me a copy of the 1990/91 OMNI catalogue
Payment of £1 50 enclosed

OUR MUCH EXPANDED, BETTER
ILLUSTRATED CATALOGUE

COSTS £1.50 - INCLUDES
VOUCHERS TO USE
AGAINST FUTURE
PURCHASES. TO RECEIVE
A COPY PLEASE SEND
YOUR REMITTANCE

WITH THE VOUCHER BELOW.

Open: Mon.-Thurs. 9.15-6.00
Friday
Saturday

9.15-5.00
9.30 - 5.00

PCB & SCHEMATIC CAD| DIGITAL SIMULATION

ANALOGUE SIMULATION

SMITH CHART CAD

EASY-PC

£98 £195

PULSAR

anaLyserm £195

£195

Z-MATCH I

£

@ Design Single sided, Double
sided and Multilayer boards.

@ Provides Surface Mount
support.

@At last! A full featured Digital
Circuit Simulator tor less
than £1000!

@ Standard output includes logic designs without the
Dot Matrix / Laser / Inkjet need for expensive test
Plotters equipment.

Brlmers Pen

hoto-p|onou and N¢ Drill,

@ Award Winning EASY-PC is
in use in over 10,000
Installations in 50 Countries
World-Wide.

®Runs on PC/XT/AT/286/386
with Herc, CGA, EGA, VGA.

o Superbly Easy to use.

second per week!

@ Includes 4000 Serles CMOS
and 74LS Libraries.

@ Runs on
PC/XT/AT/286/386/485 with
EGA or VGA. Hard disk
recommended.

@ Pulsar allows you to test your

@ Catch glitchoo down to a pico

® NEW powerful ANALYSER lil
has tull graphical output.

@ Handles R’s,L's,C's, BJT's,
FET’s, OP-amp’s, Tapped and
untapped Transtormers, and
Microstrip and Co-axial
Transmission Lines.

@ Calculates input and Output
Impedances, Gain and Group
Delay.

@ Covers 0.001 Hz to >10GHz

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

® Not Copy protected.

®Z-MATCH Il takes the
drudgery out of RF matching
probfems and includes many
more features than the
standard Smith Chart.

@ Provides quick accurate
soiutions o many matching
rroblems using transmission
ine transformers, stubs,
discrete components etc.etc..

@ Supplied with comprehensive
user instructions including
many worked examples.

@ Runs on PC/XT/AT/386/486,
CGA,EGA,VGA

@ Not Copy Protected

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

@ Not Copy Protected. ®Not Copy protected.
For full Info’ Phone, Fax or Technical support free
Wiite to: Number One Systems Ltd. 1 e
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The prepaid rate for semi-display space is £8 ( + VAT) single column centimetre (mimmum 2.5¢m). The .
prepeid rate for classified adverts i 30p ( + VAT) per word (manimum 12 words) The Typesetting
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 programme. fOl' a" y0lll'
Electronics, 6 Church Street. Wimborne, Dorset BH21 1JH. Tel: (0202) 881749. Typesettlng needs_
If you need typesetting for
THE BRITISH AMATEUR ELECTRONICS CLUB I s m y ype 8
exists to help electronics enthusiasts by 3 your Adverts, Brochures,
personal contact and through a quarterly
Newsletter. For details, write to the Chairman: Cooke International etc. Typefit can help you.
.F. We stock used test equipment, scopes. sig. gens..
Lo Sl U LU DVM's, oscillators, etc in large quantities. Please telephone

Fishponds, Bristol BS16 2AJ We can now offer a copy service for workshop
Space donated by Everyday Electronics manuals for many instruments. Please ask for 0202 882299
details. Send SAE for lists

Contact: Cooke International, Unit 4,
Fordingbridge Site, Main Road, Barnham,

Bognor Regis, West Sussex PO22 0EB
SERVICE o3 111 - ar 043 34248 N. R. BARDWELL LTD (EE

0243 545111 - Fax. 0243 542457

200 Signal diodes 1N4148
75 Rectifier Diodes 1N4001
75 Rectiher Diodes 1N4003

. RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 50 Rectitior Diodes 1N4007
Available for most equipment. TV, armon G Folty 3amiresd Tarn panet metes o maia vonage pdur 10 NEsssTimer s
Video, Audio, Test, Amateur Radio, i Teadne] Cisiload protection £45 var 8 C10801400V 6 amp thyristors
Military Surplus, Kitchen, etc. Any Oparates from g 8 SeYstTranaistors
i f i + Post and .
Video Recorder, Video Camera or Comoactumt L s
Oscllloscope Manual £15.00 NEW MOOEL Up to 38vohs d ¢ at 6 amps 10 amps p“. Fully venable 50 Axiall e d s (Diode package) wide angle red
{subject to stock). Twin panel meters Size 14% x 11 14%in €98 1nc VAT Carr £6 % 37,‘,.‘:&“.:‘::.’."3 L.das‘supev bright rea
All other Manuals £10.00 RADIO COMPONENT SPECIALISTS 24 Minature ced i@ d e dmmain
{subject to stock). 337 WHITEHORSE ROAD. CROYDON 4 3 com nnodg':even segment drsplays
i i V1S . 1 100V rachal fil t
State Make and Model required with order. 4 SURREY, U.K. Tel: 081-684 1665 - e e

Over 100,000 manuals available for
equipment from 1930’s to the present.
Circuit sections supplied on full size

Asstd diSC ceramic capacitors
4U7 16V Radial electrolytics
4U7 63V Radial electrolytics
10UF 16V Radial electrolytics
10UF 50V Radial electrolytics

List. Large SAE. Delivery 7days Callers weicoms Closed Wednesdsy

sheets up to A1 size (33" x 247) if NEW VHF MICROTRANSMITTER KIT J30F 16V Radal eleciraiviice
applicable. Originals or photostats Tuneable 80-135MHz, 500 metre range. sensitive 47UF 18V Radual electrolytics
) ) " : . :
supplied as available. SPECIAL OFFER complete kit ONLY £5.95 e e g
FREE Repalr and Data Guide Aqumblod and ready tohuu £291.9§ 19?8’2‘1"“' 470UF 10V Radial electrolytics
H Cess, ! I
Catalogue with all orders or Sand 21155 ot sor o Coaleuos. Chaaon/PO 3 pavable o Raaid F wanstormers e
send SAE for your copy today QUANTEK ELECTRONICS LTD Asstg AF chones -

MAURITRON (EE) Kt Dept. (S mahom By S ot Heeth

8 Cherry Tree Road, Chinnor,

Asstd dil sockets up to 40 pin
Assorted socket/conns/edge-dil-sil-etc
1.1nch Glass reed switches

4P 3W MBB min rotary switches
Min SP/CO slide switches
Magnetic ear pips plus lead & plug

O OR @t bt s b b b b b b b b b b b b b b b b b ok b kb b bk kb b b b b b s s

B33858883888888888888888388838888888888883888888

- 33zB8835858828888888)

Oxfordshire OX9 4QY Peltier eftect heat pump
Tel: (0844) 51 694 :gr:r:‘tt‘?.l:::;lrr;p‘l;h'a;al controls pius data
Fax: (0844) 52554 ELECTRONICS FOR THE HOBBYIST 1s a 90 10mm Ultra bright | @ @ red 300 MCD
minute video-cassette using computer-graphic Prives inctude VAT, postage £1 00 Stamp for Lists
simulations to enable the hobbyist or student to 288 Abbeydale Road, Sheftield S7 1FL
understand the way in which common electronic Phone (0742) 552886. Fax (0742) 500689
components work and is available directly from
BTEC ELECTRONICS us atonly £19.95 inc. P&P
TECHNICIAN Other titles available. S.A.E. for Iist. Allow 14 days
for delivery. Send Cheques/P.O. payable to .
FULL-TIME TRAINING On-Line Video Marketing (Dept EV-2) Miscellaneous
The Cottage, Tredown Farm, Bradstone,
THOSE ELIGIBLE CAN APPLY FORE.T GRANT SUPPORT ;
AN EQUAL OPPORTUNITIES PROGRAMME e raVisEs, BRvgn L 19NaT KITS. PLANS, ETC for surveillance, protection
O.N.C., O.N.D. and H.N.C. (sonic. HV), 007" gear. Send 2 x 22p stamps for
NETLCETTES EBTEnEes list. ACE(EE). 53 Woodland Way. Burntwood.
Staffs.
Monday 27th April 1992 PLEASE MENTION
FULL PROSPECTUS FROM G.CS.E. ELECTRONICS KITS at pocket
Ev ERY DAY money prices. S.A.E. for FREE catalogue.
LONDON ELECTRONICS COLLEGE SIR-KIT ELECTRONICS. 70 Oxford Road.

(Dept EE) 20 PENYWERN ROAD ELECTRONICS Clacton COIS 3TE

EARLS COURT, LONDON SW5 9SU . . .

TEL: 071373 8721 WHEN REPLYING TO ADVERTISEMENTS| | PROTOTYPE PRINTED CIRCUIT BOARDS
one offs and quantities. for details send s.a.e.
to B.M.A. Circuits, 38 Poynings Drive, Sussex
BN3 8GR. or phone Brighton 720203.

w [ Quanuty “‘)': ;g";*fm Special offers for unusual sizes

9 Mmfw“'mmgs €185  S0GSFVAY only while stocks last. Please EVERYDAY ELECTRONICS S8 issues from

PRl Aa 70oman highcapacty  £195  £120+var  Check availability before ordering 2:5 Sggst copy. Best offers. Telephone 0532

- d ) T Quant 1-99 100499

R o E2%e+uar  Fcell7AM 32 x 87mm with fattop €395 €260+ VAT

R o o c2e CioseVAT  Gopemoiterigs B30 ROTAT | T cal TelephoneFax |

o 8 B elluiar telephone batte:

PTRl D 4AH with solder tags £4.95 £3.50+ VAT ‘zu'“'“ '°"g x 16mm d';y £145  £0.95+ VAT FuseIOdge Ltd 0891 994

B3l Fr3 8.4v 110mAH £4.95  £3.85+ VAT Stick of 4 171 x 16 dia with 150mm 267 Acton Lane -

Bl 0o C with soicier tags 1.2AH £250  £1.704 VAT 4 cel bamary 04+ 26mm 4 8V S Cratn Chiswick,LondonW45DD G275

] ub C w gs 1. . 4 cell battery 94 x m b .30 +

[e ]l 1/2 AA with soider tags €156  £1.17+ VAT All 1 to 99 prices include VAT We stock a large range of Electronic comd

a AAA (HP16) 180mAH £175 £1.15+vaT  Please add 95p postage & packing per order ponents, semiconductors, switches, resistors
H capacitors, transformers, fans, cables, leads

ﬁ J PG ElQCtrOn lcs boxes, tools, etc. Power supplies, test equi

9 276-278 Chatsworth Road, Chesterfield S40 2BH pment. Custom made S.M. power supplies.

9 Access & Visa orders tel: (0246) 211202 Mail order & Credit Cards accepted

126 Everyvday Electronics. February 1992



Carbon Film resistors %W 5% €24 senes 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 senes .. 3p
Mixed metal/carbon film resistors %W E24 senes 1RO to 10MO 1%p
1 watt mixed metat/Carbon Film 5% E12 sernies 4R7 to 10 Megohms ... .. 5p
Linear Carbon pre-sets 100mW and %W 100R to 4M7 EG series . ..7p

Miniature polyster osgocuton 250V working for vertical mounting

015, .022, .033,.047, 4p.0.1-5p 0.12,0.15,022-6p 0.47 -8p 0.68-8p 1.0-12p
Mylar (polyester) c-puc-tors 100V working E12 series vertical mountmg
1000p to 8200p - 3p. .01 t0.068 - 4p. 0.1 - 5p.0.12,0 15,0.22 - 6p. 0.47/50V - 8p
Submin ceramic plou capacitors 100V o&vcmcal mountings. E12 series

2% 1.8pf to 47pf - 3p. 2% 56pf to 330pf - 4p. 10% 390p-4700p 4p
Disc/plate ceramics S0V E12 series 1 PO to 1000P, E6 Senes 1500P to 47000P 2p
Polystyrene capacitors 83V working E12 series long axial wires

10pf to 820pf - 4p. 10009'(0100009' 5p. 12,000pt ..6p
741 Op Amp - 20p. 555 Tnmor . 22p
mos 4001 - 20p. 4011 - 22p. . 40p
ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1/50, 2.2/50, 4.7/50, 10/25,10/50 ... 5p
22/18, 22/25,22/50, 47/16. 47/25, 47/50 . . .. 6p
100/16. 100/25 7p; 100/50 12p; 100/100 14p
220/16 8p; 220/25, 220/50 10p; 470/16. 470/25 11p
1000/25 25p; 1000735, 2200/25 36p: 4700/25 . ... .. ... . o o e, 70p
Submin, tantalum bead electrof ics(Mfds/Volu)
0.1/35,0.22/35,0.47/36, 1.0/35, 33/16 4.7/16 14p
2.2/35,4.7/25,4.7/35,6.8/16 15p; 10/16, 22/6 .20p
33/10,47/6, 22/16 30p: 47/10 35p; 47/16 60p, 47/35 . ... 80p

VOLTAGE REGULATORS

1A + or — 5V, 8V, 12V, 15V, 18V & 24V - 55p 100mA.58,12,15,V + 30p
DIODES (piv/amps)

75/25mA 1N4148 2p. B0O/1A 1N4006 4%p. 400/3A 1N5404 14p. 115/15mA OA91 .. 8p

100/1A 1N4002 3%p. 1000/1A 1N40O7 5p. 60/1.5A STM1 5p. 100/1A bridge 25p
400/1A 1N4004 4p. 1250/1A BY 127 10p 30/15A 0A47 10p
Zener diodes E24 senes 3V3 to 33V 400mW - 8p. 1 watt . 12p
Battery snaps for PP3 - 6p for PP9 12p
L.E.D.’s 3mm. & 5mm. Red, Green, Yeltow - 10p Grommets 3mm - 2p Smm . 2p
Red flashing L.E.D."s require 9-12V supply only 50p
Mains indicator neons with 220k resistor 10p
20mm fuses 100mA to 5A. O blow 5p.A/surge 10p. Holdors chassis, mounting 6p
High speed pc dnil 0.8, 1.0, 1.3, 1.5, 2.0mm - 30p Machines 12V dc £7.00
HELPING HANDS 6 ball joints and 2 croc clips to hotd awkward jobs £3.50p
AA/HPT Nicad rechargeable ceils 90p each. Universal chargev umt £6.50p
Glass reed switches with single pole make contacts - 8p Mag 12p
0.1" Stripboard 2%" x 1" 9 rows 25 holes - 25p. 33 x 2'%4" 24 vows 37 holes 70p
Jack plugs 2.5 & 3.5m . 14p
Sockets Panel Mtg. 2.5 & 3.5m 10p
TRANSISTORS
8C107/8/9 - 12p. BC547/8/9 8p. BC557/8/9 - 8p BC182, 182L, BC183, 183L,

BC184, 184L, BC212, 212L -

B8C327,337,337L - 12p. BC727 737 12p BD135/6/7/8/9 - 25p. BCY70 - 15p.
BFY50/51/52 - 20p.

BFX88 - 15p, 2N3055 - 50p. TIP31, 32 - 30p. TIP41,42 - 40p. BU20BA - £1 20, BF195,197 - 12p
lomisers with seven year guarantee, list price £16 95 £12.00

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

THE CR SUPPLY CO

127 Chesterfield Rd., Sheffield S8 ORN
Tel: 0742 557771 Return posting

WE CAN SUPPLY A VAST RANGE DF SPARES for man
makes of TV, Video. Computer & Audic Equipment WRIT!

({Enc HONE

SRt (452 526883

viogo COMPUTER SPARES
AMSTRAD/SINCLAN
R o e - 40007G Arcay £1986 CTEOIOBOAITCPU  £3024
I 10 G Array 1 HA13007 T Array £4 08
TS vrCas1sissn  E) 48 | icavaseraa 1832 SINCLAI
THORN 8600 to 8922 €278 IC HA 13408 £7 67 40054 ROM ( +2) g8
VIDEO PINCH ROLLERS ICW 1'::5;3 4%56(12&(/02) €17 %
ICL 1 ROM (48K/ +) £7 99
AMSTRAD VCRASOI4000 Mod Kt £817 | iC pEGATA £3085  ULABCOOTE c1877
NC Above models £5 17 | 'CUPCIaTBH €245 Zx8302(Qt) £10 48
SHARP VCI81/306/388/300. . £5 67 | 'C Protector NT5 £155 2ZX8401 (Spec ) £7 54
THORN IV00/08/18/22/20724  .£6.17 | Cement Resistor 5 60/5W. ZTX213 Transisior {020
SERVICE MANUALS (Montors) 1 ZTX850 Transistor 10 &9
BINATONE 01/9771 c6 90 | Transistor 2SD1397 (499  UM1233 Modulator 08 56
PHIL 220C570/670-00 £325 | Jock Skt (CPCI/D) €207 Membrane (OL) €795
PHILIPS  KT4&/K40 Chassis £1000 | Joysuck (CPCrange) (671 Membrane (Spec 48K) £4 50
Service Manual Membrane ( +/128K) 79
FERGUSON 3V23/29/30/32 CPC 464 (early) 849 Bubble Mat(~/128K) £118
i idier Service Manual Spesker ( +/48K) £155
HITACHI  VT11/14/33/34/81/62 PCW8258/8512 €1389 PCB Power Sit (Spec) (065
Head £26 10 | User Manual CPC464 (1095 Power Plug (Spec ) w2
SHARP RGF281/4 Mainbelt. €140 | User Manual 28 way Edge Conn Qs
TOSHIBA  STU2 Mains transformer CPC6128 0425 COMMOOORE
999 ATAR 1C 8510 CPU £1008
1C CO 148086 (XE/L) £1140 IC6526CIA £ n
LEADS & CONNECTORS 1C CO29047 (XE/L) £449 106501 VIC £19 65
‘Universal’ Video Lead Kit €7 40 | THERAMISTOR (ST-PSU) l" 34 1C 8500 VIC f2s &
9 piece "Scart’ Video Lead Kit £6 50 | TL431(ST-PSU) 1C 6581 SID €18 35
AC Maine lead - 2pin fig 8 £061 | CNY85 (ST-PSU) 1'4 ‘2 IC 8501 CPU fo%
INTEGRATED CICUITS PC101 (S8T-PSU) £473 IC8520CIA 2
LM733CN £2 27 | PCT13V (STE-PSU) £294 IC251841-02PLA 298
TBASY £114 We can supply most ST-PSU  IC 908114-01 PLA 524
TBABIOP £140 Tranststors 1C 901225-01 ROM (555
TDA1001B £2 06 LS IC 901226-01 ROM (524
AERIALS & EQUIPMENT Serv Manual BM7502 (380  IC 801227-03 ROM €123
FM Omnidirectionat Aerial £18 24 | Serv Manual @M7513  £2 36 Modulator 251916-02 £1878
UHF TV Aerial Serv Manual CMOB33 3 User Manual (C84) £a 26
{10 element - Band A) £6.00 | Serv Info CMBS. 87,88 €245 TV Lead (Also Spec ) £1 49
Lot Mast/Bracket. £1.90 | All above are manufacturers ornginal spares We can also
%0 C(c)'-n Cabile* per mcl' g g supply manuaie and parts for Olivetts 3 Panasonic
Cable chps- por/H OTHER COMPUTER CHIPS
Brown e hite) 85z CPU £505 AM26LS3IPC £16
8522 V. £4 49 75154PC axline driver £188
BiT:Pog, M ons Ringex o ea | ee1eRT Clock £7.24 84Kx) DRAM (120ns) €199
Wmc °°“°'| s £y 95 | 8258A PP €282 64Kx1DRAM(150ng) €189
om € foh Lesd. €420 8272A FOC £1400 64Kx4 DRAM (100ns) 299
LJJ2 Secondary Skt. & Box 2% SPECIAL OFFERS
LJU3 Secondary Skt. (Flush) £267 | SONY High Speed CPU T4LSOOTTLIC 18pea (1+)
4 core cable per/m £0.15 | (8MHz) - Same as NEC V30 15peas (5+)
Cabie clips. per/10£0.20 | Direct replacement for 8008 TEXAS DRAM (TMS4532-
TOOLS CPU (Approx 25% taster) 15NL4) - For Spectrum 48K
Plug-in ‘Fast’ Charger £9.90 While stocks last .720a (1 +}
for AAA/AA NI-CAD's £5 43 | SED 9420CAC (22X -} 1.220a (5+})
C' Ni-Cad. Battery £2.00 | AMIGA A500 (early) Genuine Service Manual £19.95
WELLER Wit 120 Micropoint chn
O vag Toot " G248 | MAR ORDER ONLY. Prease add 95p (UK} PAP but not VAT Al
Junior Hacksaw £0 80 | iteme subject 1o availabibity - Prices can change without notice
Craft Knite & Spere Blade £0 58

O —————————
Thia is just a small sampie of stock. Our
latest Price List is free on request with
first order - Altemalively piease send
50p Stampe/Cheq./3xIRC's towards P&P
for a copy by return

Evervday Electronics, February 1992

Send £1.50

(P.O./cheque) for your
EV 1992 catalogue. Includes £1.50

voucher spendable on orders up wards of £10

The CATALOGUE

e r— v —
120 pages, A4.

Expertly presented and illustrated

Easily referred to. Packed with valuable information

The

COMPONENTS

As wide a choice as you could wish — semiconouctors,

surface mounting, opto-electronics, Rs & Cs, etc. Top
quality; fairly priced.

The

SUPPLIERS

Siemens, Boss, Cliff, Omeg, Lorlin, R.S., Uniross, etc. -

to our top quality standards.

The

Prompt,

personal,

SERVICE

with customer satisfaction

guaranteed. Access/Visa facilities.

=lectro /alue

28(A) St. Jude's Road, Englefield Green, Egham, Surrey TW20 OHB.
Phone - 0784 433603 Fax - 0784 435216

e
VARIABLE AGE “BOFFINS SPECIAL" -
UNIQUE OFFER
TRANSFORMERS Surlus Precion Medical Ui, misraly in excel
INPUT 220/240V AC 60/60 cnaaauite sount of L3 fom & crediod oriegd
ShTem | [ R e T
OCO880r »
EPROMS Escap Precmion 12V DC M ith
0.5KVA 2.5 amp max tu(£3848 mfsAT) 3001 Gesr Bonpand optical encoder azu‘::d Yo s
1KVA 5 amp max £37.40 £4.26 |with 6 x 15V Ni-Cad AA cells b.ct-:: t‘gg

g;s S4inc VAT)
2KVA 10 amp max £64. £5.48
(£69.89 mtf::VAT)
6.24

3KVA 15 amp max £1.50

(£9'I .34 inc VAT)
5KVA 25 amp max £128.50
(Carriage on request)
Buy dwect from the imponers Keenest pnces in the counry
COMPREHENSIVE RANGE OF
TRANSFORMERS-LT-ISOLATION & AUTO
(uozmmmmmmmmm
w-l-ﬁuonnm Aspsiable 10r iymechene deivery
muvnou:uucx UGHT
FLOURESCENT TUBES
AR 40 wartt £10.44 (callers only) {01227 mc VAT)
20 wort £7.44 + (1 25 pbp {£10.21 inc VAT)

130 10 wart £6.80 + 75p {7 70 mc VAT)

120 8 wort £4.80 + T5p (toszmeVAT)

9in 6 wett £3.98 + 50p pbp (€5 24 nc VAT)

6 4 wan £3.96 + 50p pli (5.24 chAY)
230V AC BALLAST KIT

For erther Gen. Sin or 12in tubes £5.60 + 56p
obp (711 mcvAT) B A
For 13 tubes £6.00 + 750 php
(t793mchT)
400 WATT UV LA
Oﬂ;tﬂw'tlﬁoﬂo (n&chAT)
WA'IT SEI.F IALLAITED BLACK
ERCURY BULBS
NUWOWBCGESM&MMNVAT
& php £20.27

12VOLT BILGE PUMPS

”mp
PRICES INCLUDE P&P & VAT

EPROM URE KIT
Buid you own EPROM ERASURE for a fraction of the

121 8 wett 2537 Angst Tube BaNast unit. pew of bi-psn
\0ads. neon ndecator. on/olf swmch, mcrosvch end
crcunt £14.00 + £2 00 18 80 inc VAT

SUPER HY-UGHT STRO! ilﬂ'
Designed for Disco. Theatrical use
Approx 18 j0uies Adyustable speed uumtzoo p&p

ne Vi
Cummmmotuom (tz&zochAT)
SAE for turther details including Hy-Light and

_ | Crouzet 115V/230V AC heavy duty 1RPM motor

Oigital resd-out 17mm high with legends. Audible

waming

These are 30id for the dismantling of the exceptional

auohty components. no Circunts avaiiable
wdwculously low price £16.00 + £4.00 php

(€23 50 incl VAT)

WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquiries
GIANT BLOWER EXTRACTOR UNIT
Twm output mm!uoal blower 1 HP. 240V AC
3800 cfm Swe Length
100cm. mm 27m h 26om anq plate 106
133cm Pnce £126 + VAT Ex-warehouse
TORIN CENTRIFUGAL BLOWER
230V AC. 2,800 RPM. 09 amp. 130mm dumeter,
inpelior outiet 63 x 37mm, overall size 195 x 160
x 150mm long Price £17.50+ (2 50 p&p (€23 50
nc VAT)
SHADED POLE GEAR MOTORS
In the foflowing sizes SRPM_ 12 RMP, 80 RPM_ 180
RPM 110V AC or 240V AC with capecitors (sup
pived) Price inc VAT & p&p £14.98
GEARED MOTORS
7| RPM 20ib inch torque reversable 115V AC in
AC

and
opouuon Price inc VAT & p&p £23.50.

SOLID STATE EHT UNIT
input 230/240V AC. Dutput spprox 15KV
Producing 10mm spark Buit-in 10 sec timer
Eamity modihed for 20 sec, 30 sec 10 continuous
tor bosler ignition. Dozens of uses in|
the field of physics and electronics. eg supplying)

noonot.gonlubnuc Price less case
£8.60+ €1 00 p&p ([11 16 inc VAT) NMS
HEAVY DUTY MOTOR

Antuclockwise type 82/015 Size 68mm,. diameter x
55mm long Shatt 6mm diameter x 20mm long Price
nc VAT & p&p £18.88
RHEOSTAT
SOW 2 ohm 5 amp ceramic power rheostat prce InC
VAT & p&p £10.61
MIC ROSWITCN

changeover lever microswitch, type

7‘ Blu\dm price 5 tor €7.06 inc VAT & p&p

NMS = NEW MANUF SURPLUS
R&T = RECONDITIONED AND TESTED

SERVICE TRADING CO w==m

57 BRIDGMAN ROAD. CHISWICK, LONDON W4 588 &

frvsssayls i ACCOUNT CUSTOMERS MIN. ORDER £10 B Spece
127



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

MAKE YOUR INTERESTS PAY!

Over the past 100 years more than 9 million students throughout the worid have found
it worth their whilet An ICS home-study Course can heip you get a better job, make more
money and have more fun out of life! ICS has over 30 years experience in home-study
courses and 1S 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 your FREE INFORMATION PACK on the
course of your choice (Tick one box ontyh

CCSE/GCE/SCE over 40 examination subjects to choose from

[ | V. Video &

l Electronics Hi-F1 Servicing

] Basic Electronic Refrigeration &
Engineering (City & Guiids) Air congitioning

l Electrial Engineering Car Mechanics

l Electrical Contracting/ Computer

. Installation Programming

Address

Name
I Ins International Carrespondence Schools Dept £CS 22 312 314 Hgh Sreet Surton Susmey SM1 1PR.
‘ Telephone 081643 9568 o 041221 2926 (24 hours)

ADVERTISERS INDEX

N.R. BARDWELL 126 JAYTEE ELECTRONIC
. 5 . TRONI .Cover (1it SERVICES .76,128
Tutpr support and BTEC_) certification are available as Sﬁftifsci’mcci ,c‘:,:e,((“; JPG ELECTRONICS 126
options with no travelling or college attendance re- CAMBRIDGE COMP M&8 ELECT. SUPPLIES an
quired. These very popular courses which are ideal for SCIENCE 103 MAGENTA ELECTRONICS...78/79
vocational training contain workbooks, audio cassette CIRKIT DISTRIBUTION. ...86 MAPLIN ELECTRONICS Cover (iv)
lecturettes, PCB's, instruments, tools, components and COMEEr . el it L 127
leads as necessary to support the theoretical and CRICKLEWOOD MARCO TRADING -89
: Ay ELECTRONICS ..76 MAURITRON TECH. SERV'S .126
practical training. Whether you are a newcomer to CR SUPPLY COMPANY 127 NATIONAL COLLEGE OF
electronics or have some experience and simply need DATONG ELECTRONICS 118 TECHNOLOGY 128
an update or certification, there is probably a distance ELECTRONIZE DESIGN 126 NORTECH ELECTRONIC 118
learning course ready for you. Write or telephone for ESR ELECTRONIC COMP..........97 NUMBER ONE SYSTEMS........ 125
details to: ELECTROVALUE 127 OMNI ELECTRONICS 1286
GREENWELD ELECTRONICS....77 SERVICE TRADING CO 127
National College of Technology HART ELECTRONIC KITS ... .. 106 SHERWOOD ELECTRONICS. ..91
NCT Ltd., PO Box 11 HESING TECHNOLOGY 103 SUMA DESIGNS 123
Wendover, Bucks HIGH-Q-ELECTRONICS .76 TECHNICAL INFO. SERVICES...91
. HILLS COMPONENTS 115 TKELECTRONICS.. ... .76
Tel: (0296) 624270 HOBBYKIT ...74 TSIEN ....B0
ICS. 128 TYPESETTING BUREAU.. 126
MISCELLANEOUS P.S.U.'s,
ITEMS TRANSFORMERS,
JLE 5
Camera retumns, 35mm Auto
Fiash/ Wind-on, minor faults £6.0008 | PC.P.S U 50 warn 115-230V input + 5V
or 2 for £10.00 4A +12V 2 5A output with buitt in fan,
IEC inlet + on oft £9.95 ea

TRANSFORMERS FROM

The UK Distributor for
Standard Toroidal Transformers
* 106 types available from stock
* Sjzes from 15VA to 625VA

==X \
STEEL DISHED i
WASHER

—
—\
"*N(

OUTER !
INSULATION '———7‘ .
/

g { NEOPRENE
SECONDARY
WINDING il | WASHERS

INSULATION <

PRIMARY \ CORE
WINDING \K,.

END CAPS

Write or phone for free Data Pack

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254

Dictaphone cassette. mech/record erase

playback heads, 6V solencid, motor. hall STCP.S U 240V input 5V 6A output

. (converts to 12V 3A details
effeclswitch £200es" | 4 aiable) £5.95 02
TV /Pnnter stands £3.9688 | 240V input 5V 10A output (converts 10
Bicc-Vero Easiwire " 12V 5A no details) £6.95 o9
construction kit £4.95 02 60012 ine output transformers.. ..£1.26 ea
TTL/CMOS short circutt snooper £4.95° | 240Vin0.12V0.75A out P
b LCD 10x21 €3.7508" transformer £1.76
Cligd e -7588 | 240V in 0-28V 62VA out transformer. £2.78
Dot matrix LCD 16 x 1 hines . | Transformer + PCB gives 2x7.5V 32VA
with Data £4.95 with skt for 5 or 12V regulator, wgl poswev
floppy drive 3.76 02
2 d::;lh'l:azqmem Vispiay £295¢8 " Ultrasonic transducers (transmit E .
4 digimeligent dot matx dsplay  £6.00° | 4 (eSOe) L nders ek
17 segment V F display with . | 9vDC electromechamical sounder 509:
driver board and data £2.99e2 24V DC electromechanical sounder . 50p
B dignt liquid crystal display £1.750a" | 2A 250V keyswitch 3 position key B
. removable in two positions £1.50
4digt LCD with 7211 driverchip £3.50 0a DiL swrtches PCB MT 3/4/6 way.... ..35p "
Dignal clock display £2.50" | 5V SPCO SIL reed relay 40p_
1Mk brane keypad £1.50ea’ | BV 2PCO DIL miniature relay 60p
N ""g P 3 12V 2PCO or 4PCO continental relay. 60p°
eyboard 392mm x 180mm/ 12V 10A PCB MT (1o make contact)
keys on board + LCD + relay 95p°
74HCO5/80C49 easily removable. . £4.95 | 310 12V electro magnetic acoustic .
19" 3U sub rack enclosures €8.95 transducer with data 75p
12V stepper motor, 48 steps per rev, _ | 24576/8.8329/21.10 MHz crystals o’
73° step angle £396e8° | g ges 25A 200V £1.00°
Stepper motor board with 2 slotted ) 2A1100V 50p*
opto + 2mercury tilt switches  .£3.95 08 3Ib Mixed components pack £4.95
1000 mixed % watt 1% resistors £4.95¢a | 50 Mixed terminal blocks £2 9%

250 electrolyic axial + radial caps £4.95 02 12053%':,196,'/3342;{‘32 way IC Skis.....£4.95

100 Mixed tnmmer caps popular values. £4.95° | (red/black/grey) £3.60"
50 oft MC 78M12CT Vokt Regs £2.95 | QUANTITY DISCOUNTS AVAILABLE
20 oft WO2M Volt Regs £1.50 PLEASE RING
Cable box UHF modulator/video
< v C ALL PRICES INCLUDE VAT
preamp/uansformer/R's + C's/leads.  £6.96 PLEASE ADD £2.00 p&p EXCEPT
1000 off mixed Multilayer ITEMS MARKED « WHICH ARE 50P.
Certamic Caps £7.95 SAE FOR BULK BUYING LIST
Solar cell modules 0.45V 700mA  £2.95ea" PAYMENT WITH ORDERTO
8 B C. Micro 1o disc drive lead £150° Dept EE, COMPELEC,
Car Buv!/l'ﬂ!:':" vibeation auto €596 0a" 14 Constable Road
entry/exn delsy .95 o8 .
Singie z0ne aiarm panel suto St. lves, Huntingdon,

Cambs PE17 6EQ
£9.96e2" Tel/Fax: 0480 300819

entry/exr delay housed n
domestic light socket
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South Africa ~Central News AEQMVE);‘LId. Subscriptions INLAND £18.50 and OVERSEAS £23 (£40.50 airmail) payable to “Everyday Electronics™ Subscription riment, 6 Church Street.
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POWER AMPLIFIER MDDULES-TURNTABLES-D

avpe

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

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 supplies with two toroidal transformers # Twin L.E.D. Vu melers %
Level controls  llluminated on/olf swilch & XLR connectors % Standard 775mV inputs % Open and short circuit
proof w Latest Mos-Fets for stress tree power delivery into virtually any load * High slew raie % Very low
distortion & Aluminium cases %« MXF600 & MXF300 fan cooled with D.C. loudspeaker and thermal protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19 'xH3':" (2UXD11"
MXF400 W19 xH5's (3U)XD12"
MXFE00 W19 xH5's (3U)XxD13"
MXFI00 W19 xH5"" (3U)XxD14%"
PRICES:-MXF200 £175.00 MXF400£233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH
8.4

-

& * Manual arm ® Steel chassis # Electronic speed

control 33 & 45 R.P.M. * Vari pitch control # High
torque servo driven DC motor # Transit screws
12" die cast platter ® Neon strobe * Calibrated
balance weight ®# Removable head shell * *:
cartridge fixings # Cue levers 220/240V 50/60Hz
* 390x305mm % Supplied with mounting cut-out
template.
PRICE £61.30 + £3.70 P&P

OPTIONAL MAGN ARTRIDGERS STANTON ALSOOMkll GOLDRING G950
PRICE £7.15 ~ 50P PAP
STEREO DISCO MIXER DJ6500

* WITH ECHO »
STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with tone control
& talk-over switch, 7 Channels with
individual faders plus cross fade, Cue
Headphone Monitor. Useful combination of
the f: ing i ts:- 3 tur (mag), 3
mics, 5 Lmelov CD Tape, Video etc.

Price £134.99 + £5.00 P&P SIZE: 482 x 240 x 120mm

N\
-

LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS

IMMERS- :
SERVICE * LARGE (A4)S.A.E. 50

I R 3 I LU LE LT LTSS SUPPLIED READY BUILT AND TESTED.

These modules now enjoy & 1d- widy tor quality, and pe 1] at a realistic price. Four
re availabie to suit the nesds of the protessional and hobby market l e Indunry Lei trumental and Hi-Fi
comparing prices, NOTE that all models include 1oroidal power supply. integral ass fibre P.C.B. and
drive circuits 10 power a8 compalible Yu meler. All models are open and shor circuit proot.

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

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

PRICE £81.75 ~ £5.00 P&P

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

NOTE: MOS-FET MOOULES ARE AVAILABLE IN TWO VERSIONS:
STANOARO - INPUT SENS S00mV, BAND WIDTH 100KHz.

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
775SmV, BAND WIDTH SOKNz. OROER STANDARO OR PEC.

Vu METER Compatible with our tour amplifiers detalled above. A very accurate
visual display employing 11 L.E.D.s (7 green, 4 red) plus an additional on/ott
indicator. Sophisticated logic control for very fast rise and decay times. Tough
moulded plastic case, with acrylic tinted front. Size 84 x 27 x 45mm.

PRICE £8.70 ~ 50p P&P

LARGE SELECTION L L AK
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(50p STAMPED) FOR COMPLETE LIST.

P - From McKenzie Protessional Series

& . From McKenzie Studio Serles

McKENZIE:- INSTRUMENTS, P.A., DISCO, ET

ALL McKENZIE UNITS B OHMS IMPEDANCE

8" 100 WATT P CB-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 80Hz, FREQ. RESP. TO 7KHz, SENS 96dB. PRICE £31.45 ~ £2.00PAP
10" 100WATT S C10-100GP GUITAR, VOICE, KEYBOARD. DISCO, EXCELLENT MID.

RES. FREQ. 72Hz, FREQ. RESP. TO 6KHz, SENS97dB. PRICE £38.89 - £2.50 PAP

O ELECTRI - MOTOROLA

Join the Piezo revolution! The low dynamic mass (no voice coil) of a Plezo tweeter produces an improved
transient response with a lower distortion level than ordinary dynamic tweelers. As a crossover is not required
these units can be added to existing speaker systems of up to 100 watts (more if two are put in series. FREE
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.

TYPE ‘A’ (KSN1036A) 3° round with prolective wire mesh. Ideal for
bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
TYPE ‘B' (KSN1005A) 3'," super horn tor general purpose speakers,
disco and P.A. systems efc. Price £5.99 - 50p P&P.

TYPE ‘C' (KSN1018A) 2"x5" wide dispersion horn tor quality Hi-Fi sys-
tems and quality discos etc. Price £6.99 - 50p P&P,

TYPE ‘D’ (KSN1025A) 2°'x6" wide dispersion horn. Upper frequency
response retained extending down to mid-range (2KHz). Suitabie for high
quality Hi-Fi systems and quality discos. Price £9.99 ~ 50p P&P.

TYPE ‘E’' (KSN1038A) 3%." horn tweeter with attractive silver finish trim.
Suitable for Hi-Fi monitor systems etc. Price £5.99 - 50p P&P,

LEVEL CONTROL Combines, on a recessed mounting plate, level control
and cabinet input jack socket. 85x85mm. Price £4.10 +~ 50p P&P,

A

10” 200WATT S C10-200GP GUITAR, KEYB'D, DISCO, EXCELLENT HIGH POWER MID

RES. FREQ. 69Hz, FREQ. RESP. TO 5KHz, SENS 97dB. PRICE £53.21 - £2.50 PAP
12 100WATT P C12-100GP HIGH POWER GEN. PURPOSE, LEAD GUITAR, DISCO.
RES.FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 98dB, PRICE £40.35 - £3.50 PAP

12" 100WATT P C12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE, P.A., VOICE, DISCO.
RES. FREQ 45Hz, FREQ. RESP. TO 12KHz, SENS 97dB. PRICE £41.39 - C3.50 PAP
12" 200WATTS C12-200B HIGH POWER BASS, KEYBOARDS, DISCO, P.A.

RES. FREQ. 45Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICEC71.91 ~ £3.50 PAP
12 300WATTS C12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC.

RES. FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 100dB. PRICE £95.66 - £3.50 PAP
157 100WATT P C15-100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS 98dB. PRICE € 59.05
15" 200WATT P C15-200BS VERY HIGH POWER BASS.
RES. FREQ. 40Hz, FREQ. RESP. TO 3KHz, SENS 98dB.

15" 250WATT S C15-250BS VERY HIGH POWER BASS.

C4.00 PAP

PRICE £80.57 - C4.00 PAP

RES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99dB. PRICE £90.23 - £4.50 PAP
15  400OWATT S C15-400BS VERY HIGH POWER, LOW FREQUENCY BASS.
RES. FREQ. 40Hz, FREQ. RESP, TO 4 KHz, SENS 100dB. PRICE £105.46 - C4.50 PAP

18" SOOWATTS C18-500B5 EXTREMELY HIGH POWER, LOW FREQUENCY BASS.
RES. FREQ. 27Hz, FREQ. RESP. TO 2KHz, SENS. 98dB. PRICEC174.97 - £5.00 PAP

ALL EARBENDER UNITS B OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped a 4 & 68 ohm)

JOMP LINNET LOUDSPEAKERS

THE VERY BEST IN QUALITY AND VALUE

Made especially to suit today's need for compactness with high output
sound levels. tinished 1n hard wearing black vynide with protective
corners, grille and carrying handle Each unitincorporates a 12” driver
plus high trequency horn for a full trequency range of 45Hz-20KHz.
Both models are 8 Ohm impedance. Size: H20" x W15” x D12,

CHOICE OF TWO MODELS
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET

OMP 12-100WATTS (100dB) PRICE £163.50 PER PAIR
OMP 12-200WATTS (200dB) PRICE £214.55 PER PAIR

SPECIALIST CARRIER DEL. £12.50 PER PAIR

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" SOwatt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-F|, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £B.90 - £2.00 P&P
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

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

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96d8.

12° 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 - £3.50 PAP
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5"s GOWATT EB5-60T7C (TWIN CONE) HI-F), MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

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

8" 6OWATT EBB-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.

PRICE £30.39 - £3.50 PAP

PRICE £9.99 - C1.50 PAP

PRICE £10.99 - 1.50 PAP

RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 - £1.50 P&P
10" 6OWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.
RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE C16.49 - £2.00 P&P

—_— .
| IN-CAR STEREO BOOSTER AMPS

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

w Sfereo, bridgable mono % Choice of
high & low level inputs % L & R level
controls % Remote on-off * Speaker &

125) Stereo, 250W

~ 200) Stereo, 400W

PRICES: 150W £49.99 250W £99.99
400W £109.95 P&P £2,00 EACH

POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL [TT5T77 )

ORDERS FROM SCHOOLS, COLLEGES, GOVT, BODIES, PLCs ETC.

PRICES INCLUSIVE OF V.A.T. SALES COUNTER. VIBA ANO
ACCESS ACCEPTED BY POST, PHONE OR FAX.

RANSMITTER HOBBY KIT

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
Iw  TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE RANGE UP TO 3 MILES SIZE 38 x123mm SUPPLY 12V ¢ 0.5AMP.
PRICE £14.85 - £1.00 P4P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

VERY SENS FET MIC, RANGE 1“)4@!!\ SIZE 56 X lem SUPPLY 9V BATTERY.

PNOTO: 3W FM TRANSMITTER

B.K.ELECTRONICS

UNITS 16 S COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
Tel.0702-527572 Fax.:0702-420243




iso11d mojf 13dns 1e
s1onpoid mau Jo sparpuny -apimuoneu sdoys urjdeyy
pue HLIINS HA\ JO sdyduelq [[e WIO1) 3[qB[leAy

sz AJUo ‘mou Jfes uQ
*syonpold mau pueiq (g9 uey) douwr
- )im saged payoed 3onpoid (9 I19AQ)

SININOJINOD JINOY1IIH 01 30INT S.41ANG 2661




BULL
ELECTRICAL

Contains
1000 electrical
and electronic

bargains!

1992 MAIL ORDER
'CATALOGUE

0273 203500




HOW TO ORDER

ALL PRICES (excluding books)
ARE SUBJECT TO VAT

CALLERS WELCOME MON - SAT



Accoustic Water Detector Kit

Raises a loud alarm on contact with water.
Ideal for broken pipes overflowing washing
machines, bath tubs etc. Sensor can be con-
nected by a longer cable up to 100m away.
Power supply 9v battery. £5.00 Ref 5P212

Electronic Accupuncture kit.
This kit operates in
accordance with the
electronic accupuncture
method. Complete

with instructions.
migrane, poor
circulation,

backache etc!

3-12v operation.

£7.00 ref 7P36

Reliable alarm system for 9 - 12v operation.
Max 20 alarm contacts may be connected.

" Adjustable starting and alarm time delay of a

few seconds, alarm time approx 30-60 sec.

includes reset button.

£14.00 ref 14P15.

Hi Fi Amplifier kits.

Two types available.

Nol is a stereo amplifier with a 2 x 8 watt
output. £14.00 Ref 14P16.

No 2 is a 10 watt mono. £9.00 ref 9P19

Antenna Amplifier kit.
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Wide band antenna amplifier approx 0.15-
350mhz, 9 -18v Gain approx 5-20 db (VHF
approx 10db) Ideal for improving reception
of radios and TV sets. (Up to 150mhz).
£5.00 Ref 5P213.

Antenna Amplifier Kit No 2.
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Wide band antenna amplifier approx 30-850
mhz. 12-18v operation. In and out impedance
60R. Max gain 20db. Ideal for use in the UHF
and VHF bands. £8.00 ref 8P54.

Apple Powered Radio
Small medium wave radio.

The operating voltage /
S

is generated by two

special electrodes
inserted in an apple.
£7.00 Ref 7P37.

i



DESCRIPTION

PACK

PACK

ORDER

QUANTITY PRICE NUMBER
AERIALS
102mm x 6mm ferrite rods for aerials etc. 4 £1.00 BD445
Slab ferrite aerials with Long and Medium wave coils. 2 £1.00 BD61
5" ferrite rods with Long and Medium wave coils. 2 £1.00 BD185
I?_lgsaco ic aerials suitable for radios etc. chrome. 630mm| 2 £1.00 BD255
6" underdome alarm bell. 24v operation. 1 £8.00 8P2
Piezo sounder 3-30v operation 90db output. 25 x 4mm. 1 £1.00 BD647
Piezo siren 12v DC 150mA 100db cased with bracket. 1 £7.00 7P26
Minature electronic buzzer 22x16x15mm. 6v 25mA 82db.| 1 £1.00 CD22
Minature electronic buzzer 22x16x15mm. 9v 25mA 82db.| 1 £1.00 CD23
Minature electronic buzzer 22x16x15mm. 12v 25mA 82d 1 £1.00 CD24
Electronic siren waterproof hom 200x115x234mm
120 db output 6 -12v 2A. 1 £24.00 | 24P7
Star wars horn.12v klaxon shaped siren. 1 £4.00 4P43
AMPLIFIERS
Stereo 2 x 2 watt amplifier with v/c+ data sheet. 1 £2.00 2P51
TV amplifier 1 way mains, cased 7db gain. 1 £9.00 9P14
TV amplifier 2 way mains, cased 14db gain. 1 £12.00 12P45
TV amplifier 8 way mains, cased 21 db gain. 1 £27.00 | 27P1
2W record player amplifier with volume control. 1 £1.00 BD351
Unilex 4W Muliard ref EP9000. 1 £2.00 2P11
Unilex streo preamp Mullard ref EP9001. 1 £1.00 BD216
1W amplifier Mullard ref 1172. 9v. 1 £1.00 BD114
150w stereo power amp 12v 20-20KHZ. Cased. 1 £57.00 | 57P1
7 channel graphic equalizer plus 60w power amp. 12v. 1 £25.00 | 25P14
BASES
11 pin moulded bases for valves or relays. chassis mnt. | 4 £1.00 BD93
BATTERY CHARGERS
Transformer type Nicad charger, mains op. 2 £1.00 BD385
Nicad charger 5.2v output at .7vA. 1 £2.00 2P153
Universal nicad charger takes AA,D,C and PP3,s. 1 £6.00 6P36
BATTERIES AND BATTERY HOLDERS
Nicad battery PCB mount 25x25x15mm 3.6v 100maH. 1 £2.00 2P340
4aH D size nicad cell. 6 £10.00 | 10P47
Battery holder for 6 D cells. 1 £1.00 BD286
Battery holder for 2 D cells. 2 £1.00 BD287
PP3 battery connectors with leads. 5 £1.00 BD759
Lithium battery 3v. 24mm x 2mm PCB mount. 2 £1.00 BD558
AA nicad rechargeable battery. 4 £4.00 4P44
AAA nicad rechargeable battery. (ex equipment). 10 £4.00 4P92
C size nicad battery. 2 £4.00 4P73
D size nicad battery. 4 £9.00 9P12
PP3 size 9v nicad battery. 1 £6.00 6P35
BULL ELECTRICAL 0273 - 203500 1




DESCRIPTION oumnTry| PRk | NoweeR
Pack of 10 mixed watch and calculator button cells. 1 £1.00 CD210
Universal charger to take all above batteries. 1 £6.00 6P36
YUASHA 6 volt 10 AH sealed lead acid. Rechargeable. 2 £10.00| 10P95
Lithium battery 9 voit 33 x 13mm. 1 £2.00 2P290
BOOKS
25 simple amateur band aerials. 1 £1.95 BP125
Practical digital electronics. 1 £6.95 CF2
Electronic power supply handbook. 1 £7.95 CF3
The worlds broardcasting stations. LW,SW,MW,FM,TV. 1 £12.95| CF4
25 indoor and window aerials. 1 £1.75 BP136
30 solderless breadboard projects book 1. 1 £2.95 BP107
30 solderless breadboard projects book 2. 1 £2.25 BP113
50 FET projects. 1 £2.95 BP39
50 circuits using 7400 series ic's. 1 £2.50 BP58
50 circuits using germanium & silicon diodes. 1 £1.50 BP278
50 projects using relays scr's and triacs. 1 £2.95 BP37
50 simple LED projects book 2. 1 £1.95 BP87
A concise advanced users guide to MS-DOS. 1 £2.95 BP264
A concise introduction to D-BASE. 1 £3.95 BP263
A concise introduction to GEM. 1 £2.95 BP230
A concise introduction to MS-DOS. 1 £2.95 BP232
A concise introduction to OS-2. 1 £2.95 BP260
A concise introduction to SYMPHONY. 1 £3.95 BP270
A concise introduction to BBC BASIC. 1 £1.95 BP149
A concise introduction to WORD PERFECT. 1 £2.95 BP262
A concise introduction to SUPERCALC. 1 £3.95 BP274
A concise introduction to LOTUS 1-2-3. 1 £2.95 BP261
Word processing on the 8256 & 8512, 1 £5.95 BP187
TV DXers handbook. 1 £5.95 BP176
A Z80 workshop manual. 1 £3.95 BP112
Advanced shortwave receiver construction. 1 £3.95 BP276
Alternating current theory. 1 £3.50 BP63
An introduction to BASIC 2 on the Amstrad PC. 1 £5.95 BP199
An introduction to amateur radio. 1 £3.50 BP257
An introduction to loudspeaker enclosure design. 1 £2.95 BP256
An introduction to sateliite television. 1 £5.95 BP19S
An introduction to Amstrad PC's. 1 £5.95 BP197
An introduction to 280 machine code. 1 £2.75 BP152
Audio amplifier construction. 1 £2.95 BP122
Audio projects. 1 £2.50 BP90
Coil design and construction manual. 1 £2.50 BP160
Computer hobbyists hand book. 1 £5.95 BP251
Computer music projects. 1 £2.95 BP173
Digital audio projects. 1 £2.95 BP245

BULL ELECTRICAL 0273 - 203500 2




DESCRIPTION o] e | Soosih
Electronic circuits for model railways. 1 £2.95 BP180
Etlectronic circuits for robots. 1 £2.95 BP179
Electronic hobbyists handbook. 1 £4.95 BP233
Eiectronic projects for cars and boats. 1 £1.95 BP94
Electronic science projects. 1 £2.95 BP104
Electronic security projects. 1 £2.50 BP56
Crystal set construction. 1 £1.75 BP92
Electronic calculations and formulae. 1 £4.95 BP144
How to design and make your own PCB's. 1 £2.50 BP121
How to design electronic projects. 1 £2.25 BP127
How to get your electronic projects working. 1 £2.50 BP110
How to identify unmarked IC's. 1 £0.95 BP101
555 timer project book. 1 £2.95 BP44
Intemational transistor equivalents. 1 £3.50 BP8S
An introduction to UNIX. 1 £2.95 BP259
Midi projects. 1 £2.95 BP184
Model raitway projects. 1 £2.95 BP95
Modern op-amp projects. 1 £1.95 BP106
Modem opto device projects. 1 £2.95 BP194
Advanced electronic security projects. 1 £2.95 BP190
Advanced midi projects. 1 £2.95 BP247
Advanced power supply projects. 1 £2.95 BP192
Popular electronic circuits book1. 1 £2.95 BP80
Popular electronic circuits book2. 1 £2.95 BP98
Power supply projects. 1 £2.50 BP76
Projects in opto electronics. 1 £1.95 BP45
Upgrading and repairing PC's and compatables. 1 £4.95 BP271
Remote control handbook. 1 £3.95 BP240
Simple shortwave receiver construction. 1 £3.95 BP275
Secrets of the Commodore 64. 1 £1.95 BP135
Computer hobbyist handbook. 1 £5.95 CF11
Towers international microprocessor selector. 1 £14.95 | CF12
Electronics build and leam. 1 £5.95 CF13
Mini matrix (Vero) board projects. 1 £2.50 BP99
An introduction to Basic 2 on the Amstrad PC's. 1 £5.95 BP199
Word processing on the 8256 and PCW8512. 1 £5.95 BP187
An introduction to Amstrad PC's. 1 £5.95 BP197
An introduction to computer peripherals. 1 £2.50 BP170
Musical applications of the Atari ST. 1 £5.95 BP246
An introduction to radio wave propagation. 1 £3.95 BP293
Simple electronic circuits and components. 1 £3.50 BP62
An introduction to CPM. 1 £2.95 BP183
Getting the most from your multimeter. 1 £2.95 BP239
IC projects for beginners. 1 £1.95 BP97

BULL ELECTRICAL 0273 - 203500
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Telephone Amplifier Kit.
Suitable for

monitoring

telephone s

with pickup coil

(supplied)

8R speaker and 9V supply required.
£8.00 Ref 8P159

[p—

Thermal Switch Kit.
Tums a device

on or off at

a pre fixed
temperature

ideal ice waming,
fire, extractor fan,
heating etc.

-30 to +150 deg C. SA relay output.
£9.00 Ref 9P24

Ultrasonic Dog Whistle Kit.
8000-25000hz

Emits high powered
ultrasonic sound
adjustable from |/ i &
Complete with

transducer. 9v battery required.

£6.00 Ref 6P86.

Strobe Light Kit.

Stroboscope kit

with U shaped

tube. Adjustable

speed 1-10hz.

Ideal for disco or photographic use.
240v AC. £16.00 Ref 16P15.

TV Test Channel Kit.
Screen pattern generator
for connection to
acrial socket of TV
Choice of different
patterns available.
4.5-6v.

£10.00 Ref 10P158

Twilight Switch.

Turmns a light on

automatically at

twilight and off

at day break.

Adjustable sensitivity. max 250 watt 240v ac.
£9.00 Ref 9P25

Warship Siren Kit.
Decks clear for
action siren

3-15 watt output
6-12v operation. 8R speaker req'd.
£9.00 Ref 9P21.

Star Wars Siren Kit.
3-15 watt output

12v 1.5A supply
8-32R speaker req'd.
£9.00 Ref 9P23.

Robot Voice Kit. A

§ s
T

Modulates human voice with an adjustable
frequency to produce different voice effects.
Voice requires amplification afterwards. ie
tape reorder etc. 9-12v supply.

£8.00 Ref 8PS6.

Touch Switch Kit.
If th sensors are
touched by a
finger or nose

etc relay will

be operated and can operate equipment as
required. 9-12v supply.

£7.00 Ref 7P42

Kojak Siren Kit.
Very loud siren 12v
8-32R speaker req'd.
£9.00 Ref 9P22.

3a



DESCRIPTION cumtie| e | wuwee
50 simple LED projects book 1. 1 £1.95 BP42
BBC basic on PC's. 1 £3.95 BP243
An introduction to radio DXing. 1 £1.95 BPS1
How to use op amps. 1 £2.95 BP88
Simple shortwave broadcast aerials. 1 £1.95 BP132
Basic and Pascal in parallel. 1 £1.50 BP126
Essential theory for electronic hobbyists. 1 £2.50 BP228
Solid state short wave receivers for beginners. 1 £2.95 BP222
Practical introduction to digital IC’s. 1 £2.50 BP225
Popular electronic projects. 1 £2.50 BP49
How to build advanced short wave receivers. 1 £2.95 BP226
An introduction to Basic programming. 1 £1.95 BP86
Electronic music projects. 1 £2.50 BP74
Basic and Fortran in Parallel. 1 £1.95 BP137
Accoustic Feedback and how to avoid it. 1 £3.95 BP310
More advanced electronic music projects. 1 £2.95 BP174
How to get your computer programs running. 1 £2.50 BP169
Learning to program in C. 1 £4.95 BP258
From Atoms to Amperes. 1 £3.50 BP254
Programming in Fortran 77. 1 £4.95 BP250
Electronic synthesiser construction. 1 £2.95 BP185
An introduction to computer communications. 1 £2.95 BP177
BBC basic 86 on PC's. 1 £2.95 BP244
Power selector guide. 1 £4.95 BP235
An introduction to Antenna theory. 1 £2.95 BP198
Test equipment construction. 1 £2.95 BP248
More advanced power supply projects. 1 £2.95 BP265
A concise introduction to Smartware II. 1 £4.95 BP283
Beginners guide to building projects. 1 £1.95 BP227
How to build more advanced shortwave receivers. 1 £2.95 BP226
Intemational radio stations guide. 1 £5.95 BP255
Basic and Logo in parallel. 1 £2.95 BP196
TOWERS INTERNATIONAL
TRANSISTOR SELECTOR GUIDE. 1 £20.00| 20P32
BOXES AND CASES
Black ABS project box 165mm x 119mm x 75mm. 1 £3.00 3P49
Metal box 8" x4" x4" louvred ends, ideal psu. 1 £3.00 3P75
Metal box 8" x4" x1, slightly sloping. 1 £1.00 BD209
PLastic box with screw on lid 216mm x 130mm x 85mm 1 £4.00 4P7
Plastic box with screw on lid 220mm x 159mm x 64mm 1 £4.00 4P8
4"x2"x2" project boxes with slot in top. 2 £1.00 BD780
ABS project box 90x50x25mm black. 1 £1.00 CD25
ABS project box 110x56x20mm black. 1 £1.00 CD26B
ABS project box 100x75x40mm black. 1 £1.00 CD27A
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ABS project box 150x100x55mm black. 1 £2.00 2P341
ABS project boxs with anodised aluminium top panels.

90 x 45 x 30mm. 1 £2.00 2P410
125 x 70 x 40mm 1 £3.00 3P410
220 x 135 x 75mm 1 £5.00 5P510
Aluminium 2 piece cases covered in protective film.

55 x 40 x 25mm 1 £1.00 CD410
105 x 125 x 35mm 1 £3.00 3P411
155 x 105 x 45mm 1 £4.00 4P152
175 x 125 x 45mm 1 £5.00 5P211
BURGLAR ALARMS

Car alarm system complete with ultrasonic detector 110dy

siren, engine immoabilizer, battery backup, remote control.| 1 £75.00 | 75P6
Add on central locking kit for above system. 1 £10.00 | 10P150
Internal PIR alarm sensor 12v, covers whole room. 1 £15.00 15P49
Domestic alarm panel keypad entry 2 zone. New. 1 £18.00 | 18P13
Alarm sirens 9-12v loud, low power consumption. 1 £4.00 4P93
Smoke alarm ionization type. 1 £5.00 5P206
CABLE TIES

75mm x 2.4mm nylon white cable ties. 100 | £1.00 BD8é68
75mm x 2.4mm nylon white cable ties (1,000 pack). 1 £5.00 5P181
142mm x 3.2mm nylon white cable ties. 100 | £3.00 3P104
142mm x 3.2mm nylon white cable ties (1,000 pack). 1 £14.00 14P6
385mm x 5mm nylon white cable ties. 100 | £10.00 10P97
Cable tie bases 21 x 21mm self adhesive. 100 | £5.00 5P182
Cable tie bases 28 x 28mm self adhesive. 100 | £5.00 7P25
Cable tie gun. Tensions then cuts tie. Good value. 1 £6.00 6P38
Spiral cable wrap for 6 -50mm bundles (10 m length). 1 £2.00 2P329
Spiral cable wrap for 12-70mm bundies (10 m length). 1 £4.00 4P74
CAPACITOR BARGAIN PACKS

Mixed pack of non electrolytic capacitors. 100 | £3.00 3P412
Mixed pack of electrolytic capacitors. 40 £2.00 2P287
Mixed pack of ceramic capacitors. 100 | £4.00 4P153
CAPACITORS AC WORKING

Capacitor 8uf 440v AC 97 x 45mm. 1 £1.00 BD632
Capacitor 1uf 440v AC 48 x 38mm. 2 £1.00 BD633
Capacitor 15uf 440v AC 120 x 75 x50mm. 1 £2.00 2P201
Capacitor 2uf 440v AC 70 x 35mm. 1 £2.00 2P164
Capacitor 12uf 660v AC 150 x 90 x 45mm. 1 £2.00 2P163
Capacitor 2.5uf 440v AC 73 x 30mm. 1 £2.00 2P176
CAPACITORS ELECTROLYTIC
Capacitor 4,700uf 25v axial. 4 £1.00 BD613
Capacitor 32uf + 32uf 350v. 2 £1.00 BD608
Capacitor 10uf 25v radial. 20 £1.00 CD26A
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Capacitor 22uf 25v radial. 20 £1.00 CD27C
Capacitor 47uf 25v radial. 15 £1.00 CD28A
Capacitor 100uf 25v radial. 12 £1.00 CD29A
Capacitor 220uf 25v radial. 10 £1.00 CD30A
Capacitor 470uf 25v radial. 6 £1.00 CD31A
Capacitor 1000uf 25v radial. 5 £1.00 CD32A
Capacitor 2200uf 25v radial. 4 £1.00 BD856
Capacitor 2200uf 6.3v 5.8A can type. 1 £1.00 BD644
CAPACITORS EHT
Capacitor 220pf 8kv ceramic. 4 £1.00 BD440
Capacitor 100pt 8kv ceramic. 5 £1.00 BD442
Capacitor 68pt 8kv ceramic. 10 £1.00 B8D443
Capacitor 2.5nf 10kv 35 x 15mm. 2 £1.00 BD522
Capacitor .265uf 1.5kv metal case. 110 x55 65mm 1 £1.00 BD362
Capacitor 500pf 10KV ceramic. 20 £2.00
CAPACITORS VARIABLE
Air spaced 2 gang 1/4" spindle 365pf. 2 £1.00 BD36
Solid di-electric AM & FM sections. Two gang. 2 £1.00 BD37
Minature twin tuning condensor 150pt 1/4" sindle. 1 £2.00 2P237
Transmitter tuning condensor 160pf (ex-equip). 1 £1.00 BD424
Trimmer capacitor 3-40pf Mullard. 1 £1.00 BD656
CONTACTORS
Heavy duty 24v DC operation 4 pole 25A 95x60x70mm.,| 1 £1.00 BD68
Heavy duty mains operation 4 pole 25A 90x75x90mm. 1 £5.00 5P64
COUNTERS
Tape deck counter 3 digit. resettable. flywheel/belt op. 2 £1.00 B8D26
7 digit 24v counter panel mount. 1 £2.00 2P267
Resettable 3 digit. mains operated 45x70x60mm. 1 £2.00 2P26
6 digit counter 12v DC operation. 1 £2.00 2P342
CRYSTALS
1000 KHZ crystal 1 £1.00 BD866
5242.880 HZ 1 £1.00 BD867
8 mhz 12 x Smm. 1 £1.00 BD937
CONNECTORS
3.5mm mono jack sockets. Chassis mount. 8 £1.00 B8D697
Chassis mount BNC socket. (4 hole fixing). 2 £1.00 BD851
Bulgin 3 pin line socket 1 1/2" diameter. 2 £1.00 BD715
9 way D type male solder. Gold plated. 3 £1.00 BD941
9 way D type female solder. Gold plated. 3 £1.00 BD942
Plastic hood for 9 way connector. 3 £1.00 B8D943
15 way D type male solder. Gold plated. 2 £1.00 BD944
15 way D type female soider. Gold plated. 2 £1.00 BD945
Plastic hood for 15 way connector 2 £1.00 BD947
25 way D type male solder. Gold plated. 3 £2.00 2P306
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LED VU Meter Kit.
30 LED voltage
display fully
adjustable.

Ideal as meter

amp output etc.
£15.00 Ref 15P58.

Lie Detector Kit.
Monitors changes
of skin resistance

which change during ¥
lies, fear etc. 4.5v. W
£6.00 Ref 6P57. X

Light Barrier Kit.

hght-barnes

-8

A lght barrier which causes an LDR to operate
a relay. Light source required (i.¢ torch). SA
relay contact output. 12v operation.

£9.00 Ref 9P20.

Single Channel Sound To Light Kit.
luminates light &

bulbs to rhythm '\\ 'u i

of music. Ideal '% Q*

for paties etc. = 3
Max 240v 1000 watt. £6.00 Ref 6P84.

Six Channel Sound To Light Kit.
Each channel

is adjustable

max 500 watt
per channel

240v AC

high sensitivity.
£17.00 Ref 17P6.

Light Swelling Kit. NP
240v light bulbs

(max 200w) are

gradually dimmed [ b

and illuminated

atregular intervals (approx every 2 secs) Ideal
displays, discos etc. £11.00 Ref 11P11.

Little Electrotechnician Kit.

Educational kit for beginners comprising 7
different circuits. 4.5v batt required.
£8.00 Ref 8P156.

12 Melodies Generator Kit.

Plays 12 different / ) @
tunes at the ‘\ ’o
touch of a L/__ )

button. 3v.
8R speaker required. £11.00 Ref 11P12.

o —— s

Mesmeric Instrument Kit.
Magnetic field
instrument is

said to have curing
effect on certain
ailments!

£8.00 Ref 8P157.

Metal Detector Kit.
Uses mini

ferrite aerial

to detect metal

. I :".‘ -
in walls etc l’(f%“
6¢m range led . -',‘j"
output. 9v. .
£5.00 Ref SP199
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25 way D type female solder. Gold plated. 3 £2.00 2P307
Plastic hood for 25 way connector. 3 £2.00 2P308
XLR 3 pin infine metal plug. Latching. 1 £2.00 2P354
XLR 3 pin inline metal socket. Latching. 1 £2.00 2P355
XLR 3 pin chassis mount metal socket. Latching. 1 £2.00 2P356
XLR 3 pin chassis mount metal plug. Latching. 1 £2.00 2P357
1 1/4" mono plastic jack plug. 3 £1.00 CD200
1 1/4” stereo plastic jack plug. 2 £1.00 CD201
1 /14 chassis mount mono switched socket. 2 £1.00 CD202
1 1/4” chassis mount stereo switched socket. 2 £1.00 CD203
Bulgin 8 pin mains plug 6A. 1 £4.00 4P83
Bulgin 8 pin chassis socket 6A. 1 £2.00 2P358
Scotch lock connectors (for car wiring etc up to 3.5mm) 100 | £6.00 6PS5
Centronics 36 way cable plug (inc cover). 1 £1.00 BD948
4 mm banana plug. red. 4 £1.00 BD953
4 mm banana plug. black. 4 £1.00 BD954
4 mm banana socket red 4 £1.00 BD9SS5
4 mm banana socket. black. 4 £1.00 BD956
Crocodile clips (pack of 10 red and 10 biack). 1 £2.00 2P309
BNC 50 ohm plug. 3 £2.00 2P310
BNC 75 ohm plug. 3 £2.00 2P311A
SCART plug. 1 £1.00 BD957
CO-AX plug (TV type). 5 £1.00 BD9S8
CO-AX socket (TV type). 2 £1.00 BD959
2.5 mm jack plug. (Mono). 5 £1.00 BD960
3.5 mm jack plug. (Stereo). 3 £1.00 BD961
CONNECTOR AND TERMINAL STRIPS
12 way 3A connector strip. One side screw terminals the
other side is solder terminals. 5 £1.00 BD451
12 pole 25A poly connector strip. Screw type. 2 £1.00 BD159
12 way 5A connector strip. 4 £1.00 BD158
3 way connectors plug in type. 4 £1.00 BD160
CLOCKS
Flip over digital clock no case. 1 £3.00 3P139
Electric cooker clock mains operated, no case. 1 £1.00 BD211
COILS AND FORMERS
Subminature UF transformers (all the same type). 100 | £1.00 BD360
465KC VF transformers 1/2" x 11/2" high. 4 £1.00 BD40
COMPONENT MOUNTINGS
50 tag component mounting strip. 2 £1.00 BD168
COMPUTER BITS
2 way RS232 DATA swich (3 female D25). Cased. 1 £14.00 14P7
2 way Centronics data switch (3 Centronics fem) cased. 1 £18.00 18P9
Spectrum sound box with amplifier etc. 1 £4.00 4P53
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1200/75 internal PC modems, data but no software. 1 £9.00
BBC joystick with 2 fire buttons. 1 £2.00 2P360
Quickshot joycard VIl for Atari and Commodore. 1 £3.00 3P85
Computer mice (single button). 1 £8.00 8P57
3 1/2" customer returned drives. No data. 1 £7.00 7P35
Commodore 64 data drive system. 1 £25.00f 25P27
Dial up modems no data or info. Cased. 1 £3.00 3P1E
Customer returned portable computers. 1 £75.00 75P1E
Atari joysticks. 1 £4.00 4P6E
Tandata viewdata system. 1 €20.00f 20P40
Spectrum joystick interface. 1 £4.00 4P5E
Monitor converter converts RGB monitor into TV. 1 £€25.00| A25P2
Chinnon cased disc drive with leads 3 1/2" 360K 1 €40.00| 40P1
Acom data recorder ALF503 with psu and leads. 1 €15.00| 15P43
Coverter to change bbc joystick port to Atari type. 1 £2.00 2P261
Computer terminals s/hand. mixed makes. 1 £15.00 15P33
Keyboard made for OPD Computer. 1 £3.00 3P27
Commodore 64 games pack (5 different). 1 £3.00 3P97
Spectrum 48K games pack (5 different). 1 £3.00 3P96
PC power supply 150W switch on back. Cased. 1 £15.00 15P54
PC power supply 200 W switch on back. Cased. 1 €20.00| 20P41
Amstrad CTM644 colour monitor (RGB). 1 €75.00| 75P7
Amstrad 464 computer with GT65 monitor and software.| 1 £€89.00f 89P3
Spectrum +3 light gun and software pack. 1 £8.00 8P1E
Spectrum +2 lightgun and software pack. 1 £8.00 8P150
VGA mono paper white 12" mains monitors. 1 £45.00| 45P150
Amber hi res 12" Hercules/TTL 12v 1.5A monitor. 1 £€22.00| 22P26
DELAY SWITCHES
Mains motor driven switch 20 secs on or off after
push of button. 1 €3.00 3P138
DIODES
OA91 germanium signal diode. 10 £1.00 BD976
IN4148 signal diode. 30 £1.00 BD977
IN40O1 50v 1A 25 £1.00 BD971
IN4D02 100v 1A 25 £1.00 BD972
INADO6 800v 1A 20 £1.00 BD973
INS5401 100v 3A 10 £1.00 BD974
IN5408 1000v 3A 8 €1.00 BD975
DISPLAYS
16 character 2 line display. Epsom with data. 1 £€10.00| 10P50
Vaccuum flourescent displays. 4 letters or digits. 2 £1.00 BD614
7 segment displays common cathode .5". 4 £1.00 BD466
.3" 7 segment LED display. Common cathode. 4 £3.00 3P117
.3" 7 segment LED display. Common anode. 4 £3.00 3P118
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.5" 7 segment LED display. Common cathode. 4 £3.00 3P119
.5" 7 segment LED display. Common anode. 4 £3.00 3P120
.56" 7 segment LED display. Common cathode. 4 £3.00 3P121
.56" 7 segment LED display. Common anode. 4 £3.00 3P122
Clock display 1/2" figures. 1 £1.00 BD329
16 character 1 line display no data. 1 £6.00 6P32
LCD display 4 digit with connection data. 1 £€3.00 3P77
ELECTRICAL ACCESSORIES
13A switched double socket. White. New. 1 £4.00 4P75
13A switched single socket. White. New. 1 £2.00 2P343
Single gang light switch. White. New. 1 £1.00 CcD27
Two gang light switch. White. New. 1 £2.00 2P344
Ceiling rose. White. New 1 £1.00 CcD2s
Pendant lampholder. White. New. 2 £1.00 CD29
Pendant lampholder with switch. White. New. 1 £1.00 CD30
Batten lampholder. White. New. 1 £1.00 CD31
Battened lampholder angled. White. New. 1 £1.00 CD32
Junction box 15A. White. New. 1 £1.00 CD33
Junction box 30A. White. New. 2 £3.00 3P115
Dimmer switch 630 watt. White. New. 1 £4.00 4P77
Dimmer switch 630 watt brushed aluminium. New. 1 £5.00 5P185
White flush light switches. Standard fixing. 2 £1.00 BDS
Doubie pole 20A switch on standard plate with neon. 1 £1.00 BD531
Double pole 20A mains brown surtace mount switch. 2 £1.00 BD190
White shallow pattress for switches etc. 10 £1.00 BD338
30A rotary switch surface mounting with pointer knob. 1 £2.00 2P122
MK splitter 45A switch 3 x 15A fuses. 1 £5.00 5P100
Switched spur in meta box. 1 £1.00 BD589
Inflex push switch for table lamp etc. 3 £1.00 BD562
Pull switch ceiling mount with cord and tassle. white. 1 £1.00 BD528
13A swiched socket and spur on double plate. Brown. 1 £1.00 BD249
13A fused spur and socket on double plate. White. 1 £1.00 BD302
13A ring main spur boxes. 5 £1.00 BD2
Cable clips 2.5mm flat with hardened nails. 50 £1.00 BD577
5A 3 pin flush sockets. Brown. 6 £1.00 BD193
Shaver adaptors for 13A sockets. 2 £1.00 BD617
13A adaptors to take 2 13A plugs. 3 £2.00 2P187
13A plugs with sleeved pins. white. 10 £5.00 5P195
EMERGENCY LIGHTING (3 HRS)
3 watt 6" flourescent. cased. 1 £30.00 | 30P3
FANS AND BLOWERS
4 1/2° x 41/2" Muttin type fan 115v (ex-computer). 1 £3.00 3P36
Snail type. 6"x4" 240v 270mA. silent and powerful. 1 £5.00 5P166
41/2" x 41/2" Muttin type fan 230v (ex-computer). 1 £5.00 5P40
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Metronome Kit.

An ajustable electronic /
metronome with a

signature between

30 and 300

beats per min.

Loud speaker output. 4.5-6v supply.
£7.00 Ref 7P40.

12v 3 Channel Sound To Light Kit
Kit will drive

3 x 12v halogen
bulbs (max 100w
each). Heatsinks
and bulbs required
12vAC operation. ‘ "
£12.00 Ref 12P57

Microhone Preamp Kit.
Impedance load variable -,
from 4R to 100kR. B
Input voltage 2-40mV
Output max 1.8v
20-40khz. 6-20v operation.
£6.00 Ref6P8S.

Mini Moving Light Kit.
Moving light with 3

very small bulbs.
Adjustable speed

9-12v ideal for models, brooches etc.
£5.00 Ref 5P216

Mini Traffic Light Kit.
3 small LED's are
illuminated one

after the other.

4.5-6v operation.

£5.00 Ref 5P200

Morse Code Practice Kit. @

Sound generator with -
touch switch and E‘Q‘B
loud speaker. 3-9v £8.00 Ref 8P158

Moving Rope Light Kit.

LD
Complete kit to {_ﬁ’;t\(“gg;;\_ﬁi,‘
build a rope light 1*§}f§’
6.5m long. Gives Y L
running light effect. £

Requires 12v 2.5A. £25.00 Ref 25P28

Moving Light Kit.
Adjustable speed
uses 6-24v bulbs
max 3A (3 chan).
£12.00 Ref 12P54

10 Channel Moving Light.

A A A A a
ALAALLaiaa
Drives 10 500watt
240v bulbs.

Speed adjustable.

£30.00 Ref 30P11.

MW Testing Transmitter.
Close range test oscillator.
Not to be used for
transmitting.
£5.00 Ref 5P217

Power Controller Kit.
Regulates bulbs, drills
stoves, soldering irons
etc. Max 1300 watt.
£12.00 Ref 12P55

Spy Stethoscope Kit.
Using an earpiece

allows you to

listen through ﬂ ‘
thin walls, doors

windows etc.

£15.00 Ref 15P59.
SW CB Receiver Kit. %
Short wave receiver g

for CB etc (6-30mhz)
4.5-6v. £15.00 Ref 15P60.

N
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3 3/4” square Papst fan 110v. 1 £5.00 5P53
3 1/4" square 12v brushless fan. 120mA PAPST. 1 £12.00f 12P12
85mm square 240v fans. 1 £9.00 9P10
5" Woods extractor fan (ex-equipment) 230v. 1 £5.00 5P41
5" alumimium fan blades to fit 1/4" shatft. 2 £1.00 BD86
Mains motor to suit above blades. 1 £1.00 BD88
18" long tangential blower with motor at 1 end. 230v. 1 £10.00 10P89
14" blower with motor in the middle. 230v. 1 £10.00 10P90
12v DC fan made by Papst 3 1/2" square. 1 £10.00] 10P33
Mains operated centrifugal blower 5" x 1 1/2" output. 1 £5.00 5P99
4 1/2" x 4 1/2° Axial fan. Papst 230v. 1 £6.00 6P6
Plastic fan blades approx 3" across. 2 £1.00 BD638
4 1/2" x 4 1/2" brushless fan 12v. 1 £5.00 5P196
6 1/2" powerful fan 240v 210 cu ft min 1 £10.00 10P67
FEET
38mm square self adhesive feet. 8 £1.00 BD726
20mm square self adhesive feet. 8 £1.00 BD891
12.5mm square self adhesive feet. 12 £1.00 BD892
FERRITE POTS ETC
1" diameter for chokes etc. 20 £1.00 BD363
Ferrite core 56mm x 18mm E shaped. 4 £1.00 BD156
FLUORESCENT LIGHTING
12" 8 watt fluorescent tube. 1 £1.00 BD314
Philips W tube 30 watt. 1 £1.00 BD336
Starter for 40-80 watt tube. 4 £1.00 BD92
Starter holders. Standard type. 4 £1.00 BD407
Terry clip for 1 1/2° tube. 5 £1.00 BD406
12v cased flourescent light with on/off switch. 8w. 1 £8.00 8P48
DISC DRIVES AND DISCS
3 1/2" 720K drive by NEC. 1 £60.00| 60P2
3" disc for Amstrad etc. 1 £3.00 3P24
3 1/2" disc. 2 £2.00 2P185
5 1/4" disc drives 720K brand new. 1 £35.00f 35P5
5 1/4" ex equipment 360K drive .(condition unknown). 1 £18.00 18PS
5 1/4” discs unbranded but good quality. 10 £5.00 5P168
3 1/2" discs unbranded but good quality. 15 £10.00f 10P88
Disc box holds 100 5 1/4" discs. Lockable. 1 £11.00] 11P5
Disc box holds 40 3 1/2" discs or CDs. lockable. 1 £9.00 9P4
FUSES AND FUSEHOLDERS
20mm quick blow 250mA. 12 £1.00 BD983
20mm quick blow 500mA 12 £1.00 BD984
20mm quick blow 1A, 12 £1.00 BD985
20mm quick blow 2A, 12 £1.00 BD986
20mm quick blow 4A. 12 £1.00 BD987
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1" plug top fuse 2A. 10 £1.00 BD993
1” plug top fuse 3A. 10 £1.00 BD994
1 plug top fuse 5A. 10 £1.00 BD995
1" plug top fuse 13A. 10 £1.00 BD996
20mm chassis mount fuseholders. 20 £1.00 BDS543
Panel mount fuseholder 20mm.. 4 £1.00 BD618
1 1/4" fuse holder. Panel mount. 5 £1.00 BD752
Fuse pack no 1. 50 1 1/4" fuses (10 diff values). 50 £2.00 2P384R
Fuse pack no 2. 50 20mm fuses (10 diff values). 50 £2.00 2P385R
GEARS
Gearbox kit contains 18 gears, 4 axles and 12v motor. 1 £3.00 3P93
GOOSENECKS
Chrome finshed 8" long with standard fittings. 1 £2.00 2P345
Chrome finished 12" long with standard fittings. 1 £3.00 3P116
Chrome finished 21" long standard fittings. 1 £4.00 4P76
Goose neck base plate. 3 hole fixing. 1 £2.00 2P346
HEATSHRINK SLEEVING
1.6mm dia shrinking to .8mm. 1.2 metre length. 1 £1.00 BD997
2.4mm dia shrinking to 1.2mm. 1.2 metre length. 1 £1.00 BD998
3.2mm dia shrinking to 1.6mm 1.2 metre length. 1 £1.00 BD999
4.8mm dia shrinking to 2.4mm. 1.2 metre length. 1 £2.00 2P331
6.4mm dia shrinking to 3.2mm. 1.2 metre length. 1 £2.00 2P332
9.5mm dia shrinking to 4.7mm 1.2 metre length. 1 £2.00 2P333
12.7mm dia shrinking to 6.4mm 1.2 metre length. 1 £2.00 2P334
HEATSINKS »
TO220 bolt on heatsink 21 deg C/W. 5 £1.00 CcD1
TOS push on heatsink 50 deg C/W. 4 £1.00 CD3
HEATING
1.2kw min tangential blow heater 70X45mm element. 1 £6.00 6P54
600 watt coil heaters air or liquid. 4°x3" 10 year life. 1 £3.00 3P78
Time and temp module. Displays either in C or F. 1.5v 1 £9.00 9Ps
Additional sensor for above unit on long lead. 1 £3.00 3P60
2.5kw tangential blow heater 195x45mm element. 1 £5.00 5P62
3kw tangential blow heater 300x40mm element. 1 £8.00 8P24
750 watt standard pencil element 220mm long. 2 £1.00 BD377
1000 watt standard pencil element 232mm long. 2 £1.00 BD376
80 watt brass encased elements for fridges etc. 2 £1.00 BD8
15m heating wire, waterproof. Ideal for pipes etc. Mains. | 1 £5.00 5P109
Quick cuppa 12v immersion heater. Cigar lighter plug. 1 £3.00 3P92
HEADPHONES AND INSERTS
Stereo headphones 8 ohm 1/4" plug. 1 £2.00 2P254
Stereo walkman type headphones. 1 £3.00 3P51
Inner ear stereo headphones. 1 £3.00 3P56
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[ Dynamic Tullsize stereo h/phones 20-20KAZ 32R imp. T £8.00 8P33
Inline headphone volume control with 5m lead. 1 £1.00 BD717
IC SOCKETS
8 way IC socket. 10 £1.00 BD773
14 way IC socket. 7 £1.00 BD774
16 way ICsocket. 7 £1.00 BD775
18 way IC socket. 5 £1.00 BD776
20 way IC socket. 5 £1.00 BD777
28 way IC socket. 4 £1.00 BD779
40 way IC socket. 4 £1.00 BD780
INDICATORS AND BULBS
12v lilliput bulbs. 5 £1.00 BD177
1.5v 300mA MES bulb. 8 £1.00 CD10
2.5v 200mA MES bulb. 8 £€1.00 CD11
3.5v 300mA MES bulb. 8 £1.00 CD12
6.0v 60mA MES bulb. 8 £1.00 CD13
12.0v 200mA MES bulb. 8 £1.00 CD14
24v MES bulbs 80mA 2 watt. 10 £1.00 BD694
Amber indicators with neons 240v. Oblong. 3 £1.00 BD179
Amber neon idicators round 240v. 6 £1.00 BD180
LED holders 3mm 4 £1.00 CD33B
LED holders 5mm. 4 £1.00 BDS518
LED 5mm red. 15 £1.00 BD893
LED 5mm red. (1,000 pack). 1 £44.00| 44P1
LED Smm green. 12 £1.00 BD894
LED Smm green. (1,000 pack). 1 £54.00) 54P1
LED Smm yellow. 10 £1.00 CD5
LED Smm yellow. (1,000 pack). 1 £64.00f 64P1
LED 3mm red. 15 £1.00 CD4
LED 3mm red. (1,000 pack). 1 £44.00| 44P2
LED 3mm green. 10 £1.00 CDé
LED 3mm green. (1,000 pack). 1 £54.00| 54P2
LED 3mm yellow. 10 £1.00 CD7
LED 3mm yellow (1,000 pack). 1 £64.00 64P2
FLASHING LED 5mm red 9-12v DC 3HZ. 4 £2.00 2P335
FLASHING LED 5mm green 9-12v DC 3HZ. 4 £2.00 2P336
FLASHING LED 8mm red 9-12v DC 3HZ. 2 £2.00 2P337
FLASHING LED 8mm green 9-12v DC 3HZ. 2 £2.00 2P338
High power INFRA-RED source 12mW 1.7v Smm. 3 £1.00 CDs
High power INFRA-RED sensor Smm. 1 £1.00 CD9
MES bulb holders. Batten type 4 £1.00 BD895
3 colour LED. 2 £1.00 BD611
INFRA RED SENSORS ETC
IR S metre beam 22-26v DC 250mA switching. 1 £25.00] 25P15
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PACK

PACK

QORDER

QUANTITY PRICE NUMBER
INSULATORS AND CABLE GRIPS
PVC grommets for 3/8" cable. 100 | £1.00 BD181
Cable grips for up to 3/8" cable. 10 £1.00 BD431
KEY BOARDS
84 key keyboards uncased with control PCB. 1 £3.00 3P89
LOUDSPEAKERS AND GRILLS
Set of 3 speaker grills 140mm, 70mm and28mm. Black. 1 £1.00 BD737
Flush mounting speaker grill for 8" speaker. 1 £2.00 2P281
Tweeter on chrome mounting plate. 1 £3.00 3P68
7" x 5" 8 ohm speaker with built in tweeter. 5 watt. 2 £3.00 3P69
8" round 8 ohm 60 watt full range speaker. Ali coil. 1 £12.00 | 12P14
5" diameter full range speaker 30 watt+HF cone 8R. 1 £8.00 8P49
3" diameter full range speaker 20 watt+HF cone. 8R. 1 £5.00 5P183
Pair of 70w per channel 3 way car speakers. 1 £28.00 | 28P1
Pair of 100w per channel 3 way car speakers. 1 £30.00 | 30P7
6" x 9" 8 ohm 15 watt speaker. 1 £3.00 3P76
6" x 4 16 ohm 5 watt rating. 2 £1.00 BD243
6 1/2° 4 ohm speaker 10 watt rating. 1 £1.00 BD137
2 1/4” 60 ohm speaker. 2 £1.00 BD453
2 1/4° 8 ohm speaker. 2 £1.00 BD454
6" x 4" 15 ohm speaker 10 watt rating. 1 £2.00 2P167
3" 4 ohm tweeter. 1 £1.00 BD433
40 watt 3 way crossover. 1 £1.00 BD23
25 watt cross over for woofer and tweeter. 2 £1.00 BD22
110 db horn/speaker. 1 £4.00 4P60
Personal mini speaker. Plugs straight into cassette. 1 £4.00 4P50
TV speakers 3 watt 8 ohm 70 x 55m. 2 £3.00 3P108
TV speakers 5 watt 4 ohm 55 x 125mm. 2 £3.00 3P109
Loud speaker wall mounting brackets. (pair). 1 £5.00 5P152
5°x 3" 16 ohm speaker 5 watt. 2 £1.00 BD725
Mylar waterproof cone speaker 3 1/4" sq 35R 2 watt. 1 £1.00 BD903
20 watt 4 ohm 6 1/2" dia with built in tweeter. 1 £5.00 5P205
KNOBS ETC
Solid aluminium 1 1/8" dia. Grub screw fixing on 1/4" sft. | 2 £1.00 BD720
LASERS
Philips 2mw Helium Neon laser. 260x37mm. 1 £40.00 | 40P10
Mains ABS cased power supply kit for laser. 1 £20.00 | 20P33
Plastic case with PSU kit big enough to hold tube as well. | 1 £22.00 | 22P3
Boxed and built laser. 1 £75.00 | 75P4
MAGNETS
Flat magnet 1" x 1/2" x 1/8". 6 £1.00 BD897
Very powerful magnet. 25x13x6mm u shape. 2 £1.00 BD642
Powertul electro magnets 6v 1x50mm sq and 1 20mm sq.| 2 £2.00 2P371
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Electronic Dice Kit.
After touching a
button the digital
dice displays
random numbers
between 1 and 6. 4.5v. £9.00 Ref 9P13.

,
6

O
Q
(@]

Diode Receiver MW & SW Kit.
Good educational
kit that doesnt

require batteries.
£8.00 Ref 8P154.

Electronic Dog Bark Kit.
Generates a dog

barking sound. R 1
suitable for a \r’
&R speaker.9-12v )
operation. £16.00 Ref 16P10.

Visual Door Bell Kit.
A lamp up to 12v
.5A connected to
this kit will flash

\\
‘%h 7 /
for up 1o 20 secs

Ideal for deaf people or noisy rooms etc.
£10.00 Ref 10P152.

Electrifying Apparatus Kit.

Generates a weak =

adjustable high . }\4\ 5
tension of approx \;‘i‘_\'
80-300v from a 9v - f-ﬁ'ﬁ i
battery. Ideal for o
catching worms etc Max current 50-250mA
£7.00 ref 7P30.

Stereo Pre-amp Equalizer Kit.

etef el

.__I_L

For record players with magnetic pickup. 12-
24v supply req'd.

£6.00 Ref 6P82.
Electronic Mains Filter Kit. .
Highly effective 72~

anti interference
device fits into
the mains supply
to your computer, tv, video etc. 750 watt max.
110-240v AC. £10.00 Ref 10P153.

Lamp Flasher Kit.

6-24v bulb can be flashed very
brightly for adjustable period.
Max 1A. £5.00 Ref 5P214.

Fog Horn Kit,

Generates a deep noisy sound (( ))
similar to a ships fog horn.

4.5-12v. 5 watt max output.

8R speaker req'd.

£6.00 Ref 6P56.

Frequency Generator Kit.
Adjustable frequency
approx 1-50khz 6-12v.
Short circuit proof
capacitive output.
Rectangular waveform
output. VHF harmonics.
£4.00 Ref 4P154.

Electronic Fuse Kit.
An Electronic fuse
suitable for 5-30v
DC only at up to

3A. Cuts off supply when overloaded. Reset
by tumning supply off and on again. £6.00 Ref
6P83.

Gas Sensor Kit. i
Detects alchohol

propane,benzine,

carbon monoxide, : S
ideal for fire and

smoke alarm. £20.00 Ref 20P43
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DESCRIPTION

PACK

PACK

ORDER

QUANTITY PRICE NUMBER
MICROPHONES AND STANDS
Dynamic handheld mic with stand. Cassette type. 1 £1.00 BD305
Hand held dynamic mic with on/off switch. 1 £1.00 BD711
FET electret capacitor mic capsule 1.5v 500 ohm. 1 £1.00 BD646
MICROSWITCHES
V3 size 15A 250v c/o button operated. Push on tags. 3 £1.00 BD341
V3 size 10A 250v c/o button operated. Push on tags. 4 £1.00 BD340
V3 size 10A 250 c/o lever operated. Push on tags. 3 £1.00 BD342
Extra thin 1 1/4" x 7/8" x 1/4" 10A contacts. 4 £1.00 BD403
Subminature microswitches. Assorted. 5 £1.00 BD313
MISCELLANEOUS
Musical sounder for cards. 1 £1.00 BD328
Good quality AM/FM mains/batt radio. 1 £10.00 10P133
Cabinet locking mechanism with 2 keys. 1 £1.00 BDS5
Personal stereo innards. Tape mech and head. 1 £1.00 BD763
Motor start/stop switch, skeleton type with trip. 2 £1.00 BD254
CB coverter converts car radio into AM CB radio. 1 £4.00 4P48
Through panel cable grips. Adjustable size. 10 £1.00 BD431
Therocouple for measuring internal heat. 1 £2.00 2P137
Clear lacquer in an aerosol can. 1 £1.00 BD660
2764 eprom BBC compatable. 1 £3.00 3P48
Ceramic insulating beads. Fit 20 swg wire. 100| £1.00 BD690
MONITORS
9" monitor, black and white. Uncased. 1 £20.00| 20P26
Metal case for 9" monitor. 1 £12.00| 12P3
Kit to convert comp video into separate H sync, Vsync. 1 £8.00 8P39
AC MOTORS
1 1/2" stack double ended very powerful motor. 1 £2.00 2PS55
3" square shaded pole motor 24v AC. 1 £2.00 2P266
240v AC 25 watt 3000 rpm motor 6°x4"x3". 1 £4.00 4P54
3" square shaded pole motor. 240v AC. 1 £2.00 2P265
Mains shaded pole motor 7/8" stack. 1 £1.00 BD8S
Precision motor for disc or tape. 1 £2.00 2P12
MOTORS WITH GEARBOXES
2 rpm mains motor 2w (suitable mirror ball etc). 1 £2.00 2P17
500 watt mains motor and 3 speed control. 1 £5.00 5P193
5 rpm 60 watt motor with gearbox. Powerful. 125x60x44. 1 £5.00 5P54
16 rpm mains 2 watt motor with gearbox. 50mm dia x30. 1 £1.00 BD91
150 rpm mains 60 watt motor with gearbox. 60x80x90mgn 1 £2.00 2P38A
5 rpm Crouzet type motor 240v. 1 £4.00 4P63
60 rpm 60 watt mains motor. 1 £5.00 5P173
MOTORS DC
1/10th HP 12v motor 1/4" spindle. 75x65mm. 1 £4.00 4P22
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DESCRIPTION oomiry | PAGE | Noween
1/8th HP 12v motor 75x75mm spindle 25x8mm. 1 £6.00 6P1
1/3rd HP 12v motor (Sinclair C5 ). 180x100mm 3300 rpm| 1 £20.00 | 20P22
CS motor complete with 4 : 1 reduction box. 1 £40.00 40P8
Electronic speed controller kit for C5 motor or equiv. 1 £17.00 | 17P3
Model motor 1.5v-9v (speed is voltage dependent). 1 £1.00 BD540
3v cassette motor. Very low current. 1 £1.00 BD681
MOTORS STEPPER
Stepper motor 7.5 deg step 10-14v 27 ohm 70x40mm 1 £5.00 5P81
MOTORS 1-12V
Model aircraft motors. Spin to start. 12x20mm. 10 £1.00 BD134
Low current motor for working with solar cells. 1 £1.00 BD681
NOISE FILTERS
Chassis mounting noise filter. 45x30x16mm. 1 £2.00 2P225
IEC filtered chassis socket. 1 £3.00 3P50
OPTO
Sub-min light dependent resistor. 2 £1.00 BD19
Camera flash units. Contains Xenon tube etc 3v op. 1 £2.00 2P38B
Slotted opto interupted switch 1 £1.00 BD545
Light dependent resistor ORP12, 1 £1.00 BDE19
PANEL METERS
0-40v panel meter 80 x 70mm. 1 £6.00 6P24
0-80v panel meter 80 x 70mm. 1 £6.00 6P26
0-160v panel meter 80 x 70mm. 1 £6.00 6P27
0-200v panel meter 80 x 70mm. 1 £6.00 6P28
0-10A panel meter 80 x 70mm. 1 £6.00 6P29
0-5A panel meter 80 x 70mm. 1 £6.00 6P30
45-55 HZ frequency indicator. 1 £15.00 | 15P19
200uA panel meter 4 3/4"x 2 1/2°, 1 £10.00 | 10P24
1mA panel meter 6" x 3 1/2". 1 £10.00 10P41

0-100uA panel meter. Scale separate. 1 £4.00 4P32
100-0-100uA panel meter. Scale separate. 1 £4.00 4P67
1mA panel meter. Scale separate. 1 £4.00 4P68
VU meter 1 1/2° square. 2 £1.00 BD366
PANEL METERS 60 X 45MM

0-50mA 2K3 intemal resistance. 1 £6.00 6P39
0-100mA 1K2 internal resistance. 1 £6.00 6P40
0-500mA 360R internal resistancs. 1 £6.00 6P41
0-1mA 100R internal resistance. 1 £6.00 6P42
0-10mA 60R internal resistance. 1 £6.00 6P43
0-100mA 0.6R intemal resistance. 1 £6.00 6P44
0-1A 1 £6.00 6P45
0-25v DC 25K Internal resistance. 1 £6.00 6P46
0-30v DC 30K intemal resistance 1 £6.00 6P47
PCB PRODUCTION EQUIPMENT
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DESCRIPTION oomTiy|  PAKE | NueER
PHOTO ETCH PCB (UV sensitive)
100 x 160mm single sided. 1 £3.00 3P133
203 x 144mm single sided. 1 £4.00 4P78
100x 160mm double sided. 1 £4.00 4P79
203 x 144mm double sided. 1 £5.00 5P189
Ferric chloride etchant (makes 1 litre). 1 £3.00 3P134
Developer crystals (makes 1 litre). 1 £2.00 2P348
Polypropylene trays. 325 x 225 x 50mm. 1 £2.00 2P349
Brass wire brush. 1 £1.00 BD837
Transfer starter pack 12 different sheets. 1 €10.00| 10P100
POTS-VARIABLE RESISTORS
Mini volume controls. 1/4" shaft. Assorted valus. 10 £1.00 BD109
Slider pots. Various values. 10 £1.00 BD110
10 turn 100 ohm 3w 1/4” shaft. 1 £1.00 BD291
500hm 3w wirewound. 4 £1.00 BD73
8 ohm 25w 1/4" shaft. 2 £1.00 BD69
1000 ohm 25w 1/4" shaft. 2 £1.00 BD70
Minature pot 1/4" shaft S50K. 4 £1.00 BD781
Minature pot 1/4" shaft 200K. 4 €1.00 BD782
Stereo gang pot 1/4" shaft 50K. 3 £1.00 BD784
POWER SUPPLIES
Astec PSU 5v at 5A, 12v at 2A, -12v at 1A 4"x5". 1 £€10.00| 10P126
Astec PSU 5v at 4A, 12v at 2A, -12vat 1A 4" x 5" 1 £10.00 10P127
Customer retumed switched mode PSU's for repair. 1 £2.00 2P292
Switched mode PSUs ex-equipment 45, +12 & -12v. 1 £8.00 8P36
In car PSU 12vin 3,4.5,6,7.5,9,12v 800mA out, Cig plug| 1 £€5.00 5P167
24v with sep channels for stereo use. Max 20 watt. 1 £2.00 2P4
4.5 100mA PSU in case with lead. 1 £1.00 BD104
6v 700mA PSU in case. 1 £1.00 BD899
8-12v variable PSU. 1 £2.00 2P3
12v 200mA PSU in case for 13A socket. 1 £2.00 2P114
9v 350mA AC PSU in case for 13A socket. 1 £1.00 BD566
13.8v DC 5A regulated cased PSU for CB etc. 1 £22.00| 22P7
13.8v DC 3A regulated cased PSU for CB etc. 1 £17.00 17P4
3/4.5/6/7.5/9/12v DC 750mA non regulated plug in PSU. 1 £5.00 5P197
24v PSU chassis with all components. 1 £2.00 2P150
9v AC 100maA in case with lead. 1 €1.00 BD733
15v 500ma DC power supply. 1 £2.00 2P289
PRESSURE SWITCHES
Brass pressure switch set for 8psi but adjustable to 15pgi. 1 £2.00 2P92
Switch with 3 different operating pressures. Can be
mouth operated. 85x30mm. 1 £1.00 BD67
PROJECTS AND KITS
Camera 35mm with built in flash. (customer retums). 2 £8.00 8P151

BULL ELECTRICAL 0273 - 203500 16




Atomium Kit.

A decorative device which uses six red LED's
which optically circle around a green LED.
Requires a 9v battery. Ideal for jewellery etc.
£7.00 Ref 7P38

Audio Scope Kit.
Produces black,

vertical bars which
move to the rythm

of the music similar

to oscilloscope patterns.
Simple connection to the aerial socket of TV.
£10.00 Ref 10P151.

Universal Ni-Cad Charger Kit.

077
$7
Automatic charger for cells from 1.2 to 15v.
The charging current will automatically ad-
just, toremain constant as the battery charges.
Has a selection of seven settings 5-600mA. A
transformer 18-20v .6A is req'd.
£8.00 Ref 8P152.

Car Lights On Warning Kit.

Produces a noisy ‘honk' if you turn off the
ignition but leave the lights on. Works off car
battery. £8.00 Ref 8P153.

Combination Digital Lock Kit.

After keying in ]
a 4 digit code \ T e ?‘-}
the relay switches | a- 2 "
on. The code is D g Q Q
independently 0 g

. t; E ‘9
programmable = '
and can be -

easily modified. Relay contact 3A, 1 x c/o.
Ideal for keyless locks for door, video, com-
puter etc. £15.00 Ref 15P56.

Car Antenna Ampllﬁer Kit.

This amplifier is connected between the an-
tenna and the radio, using co-ax cable 60-
75R. Gain max 22db. Frequency range ().5-
150mhz. £6.00 Ref 6P81.

Converter 100mhz - 200mhz Kit.
Extends the range of w3, T
radios to cover K;;: T
amateur bands, ships, .

TV stations etc. Simply introduced into aer-
ial cable. £15.00 Ref 15P57.

Sound Operated Switch Kit.
This accoustic circuit
turns on a relay, can

£
o

be triggered by aclap - .‘ »

etc. Another clap tums \

e /
it off. Adjustable sens R

Ideal for turning on and off lights or equip-
ment. 12v operation. £14.00 ref 14P17.

Diesel Engine Sound Kit.

.

Generates 7-10 watt sound with adj exhaust,
valves and running speed! For 4-8R speakers.
£11.00 Ref 11P10
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DESCRIPTION

ACK
QUANTITY

PACK

ORDER

PRICE NUMBER
Surface mount kit. Makes mini micro amp. 1 £7.00 7P15
Surface mount solder. 1 £12.00 | 12P18
FM bug kit with PCB embedded coil and sub min mic. 1 £5.00 5P158
Stabilized PSU kit 3-30v 2A . Excluding case. 1 £20.00 | 20P25
30 watt rms mono amp kit with tone cntrls (psu reqd) 1 £10.00 | 10P131
30 + 30 watt rms stereo amp kit with tone cntrls (psu reqd] 1 £20.00 | 20P38
300 watt ms hi fi power amp mono kit. 1 £55.00 | 55P1
40 + 40 watt stereo amp kit. (Pre amp and psu required) | 1 £18.00 | 18P14
80 + 80 watt rms stereo amp kit tone controls (psu reqd) | 1 £40.00 | 40P11
Sound operated light . Battery operated, cased. 1 £4.00 4P85
Solar powered wooden helicopter kit. 1 £9.00 9P6
Solar powered wooden aeroplane kit. 1 £9.00 9P7
Solar powered wooden gramophone kit. 1 £9.00 9P8
Electronic dipstick kit (10 different levels). 1 £5.00 5P204
12-220v inverter kit 15 watt. 1 £12.00 12P17
12-220v inverter kit 80 watt. 1 £20.00 | 20P27
Microwave tester 9v. 1 £6.00 6P1

25 watt stereo amplifier IC plus diagram. STK043. 1 £4.00 4P69
Geiger counter kit 9v operation. 1 £39.00 | 39P1
Powertul ionizer mains operated kit with case. 1 £18.00 18P2

3 channel sound to light kit 750w /channel with case. 1 £20.00 | 20P35
Accoustic water detector 9v detects water leaks efc. 1 £5.00 5P212
Electronic accupunture kit with instructions! 9v. 1 £7.00 7P36
Alarm system max 20 contacts, adj start & alarm time 12y 1 £14.00 | 14P15
Amplifier kit 2x 8W stereo. 1 £14.00 14P16
Amplifier kit 10 watt mono. 1 £9.00 9P19
Antenna amplifier .15-350MHZ, ideal TV, radio etc 9-18v.| 1 £5.00 5P213
Apple powered radio kit. Plugs into ordinary apple! 1 £7.00 7P37
LED display ideal for fun jewellery etc. 9v 7 leds. 1 £7.00 7P38
Audio scope produces sound to light display on TV. 12v. 1 £10.00 10P151
Ni cad charger 1.2-15v 5-600mA. 18-20v .6A TX req'd. 1 £8.00 8P152
Car 'lights on’ warning kit saves flat battery! 1 £8.00 8P153
Programmable digital lock. 6v 3A relay output. 4 digit. 1 £15.00 | 15P56
Car antenna amplifier. Fits between aerial and radio. 1 £6.00 6P81
Converter 100MHZ to 200MHZ for radio use! 1 £15.00 | 15P57
Clap switch on and off. Relay o/p. 12v. adj sensitivity. 1 £14.00 | 14P17
Diesel engine sound. 3 sound adjustments. 1 £11.00 11P10
Crystal set kit. Educational. No batteries req'd. 1 £8.00 8P154
Visual door bell takes 12v lamp up to 5A. 20 sacs on. 1 £10.00 | 10P152
Stereo pre-amp, equalizer for mag pick up. 12-24v. 1 £6.00 6P82
Electronic mains filter 110v-240v AC 750Watt. 1 £10.00 | 10P153
Lamp flasher kit 6-12v 1A adjustable frequency. 1 £5.00 5P214
Frequency generator 1-50KHZ 6-12v. ideal test aid. 1 £4.00 4P154
Electronic fuse 5-30v 3A. Resets on power on/off. 1 £6.00 6P83
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DESCRIPTION comti|  PAIGE | Nomaek
Gas detector for alchohol, benzol, propane, carbon
monoxide (contained in smoke) etc. 12v. 1 £20.00| 20P43
Game of skill kit. 9-12v. 1 £5.00 5P215
IC radio SW, MW, LW 220mW 9v. 1 £8.00 8P155
lce warning kit for cars, fridges, freezers etc. 9-12v. 1 £7.00 7P39
DC speed controller 12-16v 2A. Ideal trains, drills etc. 1 £10.00 10P154
Inductance bridge for metering coils. 9v. 1 £12.00 12P52
Interval switch adjustable ideal for wipers, alarms etc12vf 1 £12.00 12P53
LED light band 14 leds on 1.5m lead light alternately.184 1 £10.00f 10P155
LED voltage display 0-30v adj. ideal VU, batt ind, 12v. 1 £10.00 10P156
LED display superior version with 30 leds in an arc. 1 £15.00 15P58
Light barrier (light source req'd) relay o/p. 12v. 1 £9.00 9P20
Single channel sound to light kit 1000 watt. 1 £6.00 6P84
Six channel sound to light kit. 500 watt per channel. 1 £17.00| 17P6
3 channel sound to light for 12v 100w bulbs. 12v AC. 1 £10.00 10P157
Light swell kit . Gradually lights & dims 240v bulb, 2 sec§ 1 £11.00 11P11
Educational kit, 8yrs+, 7 experiments. batt req'd. 1 £8.00 8P156
12 melody generator 3v. speaker req'd. 1 £11.00f 11P12
Mesmeric insrument kit. 1 £8.00 8P157
Metronome 30-300 beats per min. 6v. 1 £7.00 7P40
Microphone preamp 4R-100KR imp. 2-40mV. 6-20v. 1 £6.00 6P85
Mini moving lights (3 lights) 9-12v. 1 £5.00 5P216
Morse code practice kit. 3-9v. 1 £8.00 8P158
Moving light rope kit 6.5m long. 12v. 1 £25.00 25P28
Moving light 3-24v. 3A channel (3 channels). 1 £12.00 12P54
Moving light 10 channels, 500w/chan mains adj speed. 1 £30.00f 30P11
MW test transmitter. 1 £5.00 5P217
Mains power controller 1300w ideal drills, motors,lamps. 1 £12.00( 12PS55
Spy stethoscope for listening through walls etc. 1 £15.00( 15P59
SW - CB receiver 6-30Mhz. 6v. Speaker req'd. 1 £15.00| 15P60
Telephone amplifier uses pickupcoil (included) 9v. 1 £8.00 8P159
Warship siren up to 15watt o/p. 12v 1 £9.00 9pP21
Kojak siren, loud. 1 £9.00 9pP22
Star wars siren up to 15 watt. 1 £9.00 9P23
Strobe kit 1 -10Hz adj. 240v. 1 £16.00| 16P15
Ultrasonic dog whistle 8k-25khz. 9v. 1 £6.00 6P86
Thermal switch adj from -30 to +150 deg C. Relay o/p. 1 £9.00 9P24
Ships siren 5 watt o/p ok for door bells, alarms etc. 12v. 1 £6.00 6P87
Universal stereo pre-amp 9-30v. 1 £7.00 7P41
Touch switch. On & off contacts. Relay o/p. 1 £7.00 7P42
Tone control, stereo, bass, treble, volume. 9-18v. 1 £15.00 15P61
TV test channel pattern generator (selection) 6v. 1 £10.00 10P158
Twilight switch. On at dusk off at dawn. 250w 240v. 1 £9.00 9pP25
5 watt fog hom kit 4.5-12v DC. 1 £6.00 6P56
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DESCRIPTION cutiry | pAKE | numee
Altlemate flashing signal for 2 6-12v bulbs. Adjustable. 1 £3.00 3P8sB
IC radio kit MW-SW-LW. 1 £8.00 8P53
Shocking kit generates 80-300v from 9v battery. 1 £7.00 7P30
Antenna amplifier kit. 0.15 MHZ - 350MHZ 9 -18v. 1 £5.00 5P198
Lamp flashing circuit (4-12v) 1-3 per sec (kit). 1 £3.00 3P89B
VHF receiver kit. 79-110 9v operation. 1 £10.00 | 10P122
Lie detector kit. 4.5v battery required. 1 £6.00 6P57
Electronic dice kit. 1 £9.00 9P13
Antenna amplifier kit (wide band) 30-850MHZ 12-18v. 1 £8.00 8P54
Infrared 6m light barrier kit 9-12v. 1 £16.00 16P9
Metal detector kit. 1 £5.00 5P199
2 varicolour LED adjustable flashing kit for badges etc. 1 £4.00 4P84
Electronic dog bark kit! 1 £16.00 | 16P10
Traftic light kit with LEDS. Suitable for models etc. 1 £5.00 5P200
FM transmitter kit 2 watt output. 1 £8.00 8P55
Robot voice kit. Converts your voice into a robot voice. 1 £8.00 8P56
Parabolic microphone kit 15"dia 200 metre range. 1 £20.00 | 20P36
Dummy car alarm module. 1 £5.00 5P201
PUMPS
Orill operated pump. Fits any drill. 1 £3.00 3P140
Washing machine pump. mains. 1 £5.00 5P18
RECTIFIERS
Bridge rectifier 600v 3A. 1 £1.00 BD546
Rectitier 35A 60v. 1 £2.00 2P179
50v 1.5A Woo5 bridge rectifier. 5 £1.00 CD411
400v 1.5A WO004 bridge rectifier. 4 £1.00 CD412
400v 3A KBPC104 bridge rectifier. 3 £1.00 CD413
800v 6A KBPC 608 bridge rectifier. 2 £1.00 CD414
600v 25A KBPC2506 bridge rectitier. 2 £3.00 3P413
RELAYS
PCB mount relay 5v coil 2 C/O 2A contacts. 26x18x17. 1 £1.00 BD665
Mains operated relay. Single 8A C/O .45x30x32mm 1 £1.00 BD486
Mains operated relay. 4 8A C/O contacts.60x50x30mm 1 £2.00 2P144
3v reed relay kit. 4 coils and 4 reeds. 1 £2.00 2P411
12v water resistant relay. 1 £1.00 BD154
12v sealed relay 2 C/O contacts. 20x10x22m. 1 £1.00 BD311
12v minature relay SPDT 16A 240vAC contacts. 1 £2.00 2P412
12v minature relay 700 ohm coil. 2 C/O contacts. 1 £1.00 BDS51
12v minature relay. 4 C/O contacts. 160ohm. 1 £1.00 BDS52
12v DC or 24v AC plug in relay. 3 C/O contacts. 2 £1.00 BDSO
24v minature relay . 4 C/O 5A contacts. 28x20x32mm. 2 £1.00 BDS80
1.5v relay 16 ohm 2 C/O contacts. 23x18x30mm. 1 £1.00 BD512
2v reed relay. Normally closed contacts.30x12x9mm 2 £1.00 BD549
RESISTORS 1/4 WATT 2% METAL FILM
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Game of Skill Kit.

“o"" M.

5 e

Pass the loop over the wire to prevent the
alarm and the light operating. 9-12v.
£5.00 Ref 5P215.

IC VHF Receiver Kit.

High quality " e
receiver uses ) 1‘);? /
TDA7000. §L t /
Good selectivity AN
8R 1W speaker required. 9v. -
£10.00 Ref 10P122.

IC Radio MW-SW.-LW Kit.

Single circuit radio that receives medium,
short or long wavebands. 220mW output.
9v. £8.00 Ref 8P155.

Ice Warning Instrument Kit.
Indicates undesirable
temperature changes

in fridges, freezers

or as frost warning

for cars etc.

9-12v supply req'd.

£7.00 Ref 7P39.

Impulse Voltage Control Kit.
Almost loss free regulation

of speed for DC motors
providing almost full

torque at all speeds. 14\ &
Ideal for trains,drills g
toys etc. Max 2A

12-16v.

£10.00 Ref 10P154.

Inductance Bridge Kit.
With this kit

coils can be

easily measured

2 adjustable scales
1-100mH, .1-10H.
9v operation. £12.00 Ref 12P52.

Infra-Red Light Barrier Kit.
Light Barrier with
invisible infra red
light beam.
Complete with
transmitter and
receiver. 6 m range 9-12v . 3A relay contact
output. £16.00 Ref 16P9.

Interval Switch (Universal) Kit.
Interval time 1-140sec
Length .2-12sec -
7.5-12v operation

5A relay contact ofp

LED inverval

indicator. Ideal for wiper controller, lamps,
motors, alarms etc. £12.00 Ref 12P53.

LED Light Band Kit.
Decorative 1.5m
band of 14 LED’s
which light up
alternatively to
give a moving
display. 18v.
£10.00 Ref 10P155.

LED Modulation/Voltage Display Kit.

A voltage measuring

kit. Displays up to ‘

30v. ldeal for batt T
indicator, amp o/p l i
speaker peak meter etc. 0
12v operation. N

£10.00 ref 10P156. 192



DESCRIPTION UNTITY|  PRICE | NUMBER

10 x 50 values (500 resistors in all). T ¥5.00 S5P170
10 x 10 values of your choice (1/4watt metal film). 1001 £2.00 2P413
HI WATTAGE RESISTOR PACKS

2.5 watt wire wound resistors. 60 £3.00 3P414
5 watt wire wound resistors. 45 £3.00 3P415
9 watt wire wound resistors. 35 £3.00 3P416
SEMI CONDUCTORS

LM317T Variable voltage reg 1.5A. 2 £1.00 BD905
NES55 timer chip. 4 £1.00 CcD204
NE556 dual timer chip. 3 £1.00 CD205
Bargain pack of 20 different ICs. 1 £1.00 BD906
TIP3055 power transistor. 1 £1.00 BD655
100 watt mosfet pair 25J99 and 2SK343. 1 £4.00 4P51
Power mosfet 25J77. 1 £2.00 2P285
J111 JFET. 10 £1.00 BD864
SERVISOL SERVICE AIDS

Switch cleaner 226g aerosol with applicator. 1 £2.00 2P321
Aero clene precision cleaner. Aerosol. 1 £2.00 2P322
Circuit freezer for fault finding. 2269 aerosol. 1 £2.00 2P323
Foam cleanser (powerful). 370g aerosol. 1 £2.00 2P324
Silicone grease for waterproofing. 226g aerosol. 1 £2.00 2P325
Anti static spray mist. 150g aerosol 1 £2.00 2P326
Plastic seal. 1459 aerosol. 1 £2.00 2P327
Aero duster. 200g aerosol. 1 £2.00 2P328
Quick fix mains connector. 1 £7.00 7P18
Carbon fibre record cleaning brush 1,000,000 fibres. 1 £1.00 BD707
500 ml of precision gear oil with applicator tube. 1 £2.00 2P269
Disc drive head cleaner for 51/4" double sided. 1 £2.00 2P250
Soldering iron stand complete with sponge. 1 £3.00 3P66
Etch resist pen for making PCBs. 1 £1.00 BD699
15 watt mains soldering iron. 1 £3.00 3P65
Antex 15 watt iron with 1mm bit. 250v. 1 £10.00 10P86
1/2kg solder 60/40 multicore resin solder 22swg. 1 £6.00 6P9
Instrument case with handle 5°x4"x2". 1 £1.00 BD742
Portasol gas soldering iron (uses lighter gas) 10-60w. 1 £18.00 18P4
SOLAR CELLS

Solar battery charger. Takes 4 AA cells. 1 £6.00 6P3
Solar battery charger. Takes 2 C celis. 1 £6.00 6P88
100mm x 60mm 1.87v, 153mA Amorphous silicon cell. 1 £4.00 4P155
70mm x S50mm 3v, 40mA Amorphous silicon cell. 1 £3.00 3P417
150mm x 150mm 7.5v, 108mA Amorphous silicon cell. 1 £8.00 8P160
150mm x 300mm 7.5v, 200mA Amorphous silicon cell. 1 £12.00 12P56
53mm x 25mm 2v, 20mA Amorphous silicon cell. 1 £2.00 2P414
300mm x 300mm 12v 200mA Amorphous silicon cell. 1 £15.00| 15P62
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DESCRIPTION comtirv | pRce | Nomee
700mA .45v solar cell. 95x65x7.5mm. 1 £3.00 3P42
400mA .45v solar cell. 75x45x7.5mm. 1 £2.00 2P199
100mA .45 solar cell. 45x26x7.5mm. 1 £1.00 BD631
SOLENOIDS
Mains solenoid. 38x25x32mm 25mm travel. 1 £1.00 B8D300
Mains solenoid. 50x35x38mm 20mm travel 1 £1.00 B8D199
12v solenoid with plunger. 30x12x12mm 20mm travel. 1 £1.00 B8D232
70v DC solenoid 2 1/2" x 1". Powerful. 1 £2.00 2P271
12v DC solenoid 1 3/4" square. Powerful. 1 £2.00 2P272
SPECIAL LIGHTING EFFECTS
Motor driven switch 6 or more 10A c/o contacts. 1 £2.00 2P19
Sound to light kit. 750 watts per channel(3). Cased. 1 £20.00 | 20P35
Mains motor driver flasher 1000 watt. 1 £2.00 2P25
Strobe light, cased, 240v AC adjustable speed. 1 £25.00 | 25P23
ALSO SEE PROJECTS AND KITS
STRIP BOARD
5"x 4" .1 spacing copper clad strip board. 1 £1.00 BD736
17" x 4" .1 spacing copper clad strip board. 1 £4.00 4P62
STRIPPERS
Component board full of ICs transistors etc. 1 £2.00 2P282
UK cased modems ideal for stripping. 1 £3.00
SUPPRESSORS
Mains filter (inductance and capacitance) with leads 13A. | 1 £1.00 BD248
Auto noise eliminator inline for car use. 2 £1.00 BD751
Noise suppressor 2A inline mains. Chassis mount. 1 £1.00 BD570
SURVEILLANCE PRODUCTS
FM bug built inside a 13A mains adapter. The adapter
still functions but transmits even the slightest wisper. 1 £26.00 | 26P2
FM bug kit with embedded coil. 1 £5.00 5P158
Built and tested superior minature FM bug. 1 £14.00 | 14P3
Built and tested phone bug fits inside phone and is
powered by the phone. 1 £20.00 | 20P28
As above but buiit into a secondary BT socket. 1 £23.00 | 23P10
As above but built into a master socket. 1 £24.00 | 24P5
Handheld built and tested bug detector. 1 £50.00 | 50P4
Airband receiver. 1 £25.00 | 25P17
SWITCHES ROTARY
4 pole 3 way. 3 £1.00 BD870
3 pole 4 way. 3 £1.00 BD871
2 pole 6 way. 3 £1.00 B8D872
1 pole 12 way. 3 £1.00 8D873
Rotary mains on/off switch. 2 £1.00 BD456
Ceramic wave change switch 12 pole 3 way. 1/4" shaft. 1 £1.00 B8D303

SWITCHES PUSH

BULL ELECTRICAL 0273 - 203500
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DESCRIPTION

PACK

PACK

ORDER

QUANTITY PRICE NUMBER
Normally on heavy duty metal switches. 4 £1.00 BD176
Oblong push switches 5A 220v AC. 2 £1.00 BD263
Key board style push switch with knob. 8 £1.00 BD201
Panel mount push switch. 5A 250v. 4 £1.00 BD670
Pushon push off mains table lamp switch. 4 £1.00 BD121
Heavy duty illuminated switch 2 pole C/O at 16A. 1 £1.00 BD722
SWITCHES SLIDE
Slide switch single pole C/O chassis mount. 5 £1.00 BD756
Mini slide switch DPDT 5A. 5 £1.00 BD869
SWITCHES TOGGLE
Submin toggle sw SPST 8x4x7mm. 2 £1.00 CD415
Submin toggle sw SPDT 8x4x7mm. 4 £2.00 2P415
Submin toggle sw DPDT 8x4x7mm. 3 £2.00 2P416
Minature toggle sw SPST 13x8x9mm. 2 £1.00 CD416
Minature toggle sw SPDT c/oft 13x8x9mm. 4 £2.00 2P417
Minature toggle sw DPDT 13x13x9mm. 3 £2.00 2P418
Minature toggle sw DPDP c/off 13x13x9mm. 1 £1.00 CD417
High current toggle sw SPST 10A 30x18x14mm. 2 £3.00 3P418
High current toggle sw DPDT 10A 30x21x20mm. 2 £4.00 4P156
Standard size toggle switch. 2 £1.00 BD605
4 pole cetre off c/o toggle switch. 10A 250v. 1 £1.00 BD343
Sub minature toggle switch 8 x 4 x7mm SPST. 3 £1.00 BD649
SWICHES ROCKER
Rocker switch panel mount single pole 10A. White. 8 £1.00 BD41
Double pole rocker with built in 3A trip. 240v. 1 £2.00 2P268
Rocker switch 2 pole C/O 10A. 1 £1.00 BD732
Rocker switch SPST centre off. 10A 250v. 5 £1.00 BD43
Rocker switch SPST. 13A. 8 £1.00 BD41
Spring loaded 10A rocker switch. (car window etc). 2 £1.00 BD728
SWITCHES VARIOUS
30A panel mount toggle switch 250v. 1 £1.00 BD166
Key operated switch good quality Yale. 1 £2.00 2P288
Key operated 3 way good quality switch. Yale type. 1 £2.00 2P370
Glass reed switch. 12 £1.00 BD13
Mercury switch. 1 £1.00 BD269
Humidity swich. 1 £1.00 BD32
Telephone keypad on PCB. 1 £1.00 cD1
Switch pack 10 assorted switches. 1 £2.00 2P372
Thumb wheel switch standard size normal contacts. 1 £1.00 BD590
Double pole on off leaf switch. 40 £1.00 BD350
TAGS AND CONNECTORS
Push on 1/4" tag connectors. 100| £1.00 BD217
Soldercon terminals (make your own IC sockets). 100| £1.00 BD219
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DESCRIPTION e ol s v iy
- TELEPHONE BITS

100 metre reel of white 6 core cable. 1 £14.00 | 14PN
500 pack of cable clips for above cable. 1 £2.00 2P99
10 digit switch pad for telephone etc. 1 £1.00 BD200
3 metre phone leads new style plug. Black. 2 £1.00 BD639
3 mtre phone leads new style plug. White. 1 £1.00 BD705
Device to enable any phone to be converted to new plug 1 £2.00 2P249
5 metre new style telephone extension lead. 1 £3.00 3P70
TERMINALS

Screw down terminal posts. Also take 4mm bananaplug. | 6 £1.00 BD264
THERMOSTATS

Wall mounting low voltage thermostat. 1 £1.00 BD115
Panoset. Keeps saucepans at pre set temperature. 1 £1.00 BD252
Oven thermostat with tep calibrated knob. 1 £2.00 2P158
Appliance thermostat. Spindle type adjustment. 2 £1.00 BD582
3 level water thermostats. 4 £1.00 BDS537
THERMISTORS

5mm dia NTC 40R @ 100 deg, 300 @ 25R. 4 £1.00 BD978
5mm dia NTC 80R @ 100 deg, 1K @ 25R. 4 £1.00 BD979
5mm dia NTC 380R @ 100 deg, 5K @ 25R. 4 £1.00 BD980
5mm dia NTC 1K8R @ 100 deg, 30K @ 25R. 4 £1.00 BD981
5mm dia NTC 5K1 @ 100 deg, 100K @ 25R. 4 £1.00 BD982
TIMERS AND TIME SWITCHES

25A electrical programmer (ex equipment). 1 £3.00 3P106
Microwave control panel with digital clock and relay o/p. 1 £6.00 6P18
10 min clockwork time switch 15A 230v. 1 £1.00 BD579
90 min time switch engraved in mins 15A 230v. 1 £2.00 2P90
2 hour time switch. Clockwork 15A. 1 £2.00 2P89
Smiths time and set switch for heating efc. 15A. 1 £2.00 2P9
100A time switch. 1 on 1 off per 24 hours. 1 £10.00 10P14
Plug in Venner solar dial including case with window. 1 £7.00 7P17
Adaptor kit for above to give 12 on/offs. 1 £3.00 3P105
24 hour time switch. (ex equipment). 1 £1.00 BD45
Mains driven electric clock. (uncased). 1 £1.00 BD211
TOOLS ETC

Extra thin screw driver. 4 £1.00 BD129
5" electricians pliers. 1 £2.00 2P253
Multimeter 16 ranges .2K OPV with leads. 1 £7.00 7P10
Multimeter 20K OPV 10A AC ample ranges. 1 £15.00 | 15P30
4BA spanner. 10 £1.00 BD142
Screw drivers. 10 £1.00 BD322
Top pocket screw drivers. 2 £1.00 BD436
7" electricians pliers. 1 £3.00 3P25
6" diagonal side cutters. 1 £2.00 2P161
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STEAM ENGINE
Brand new complete
steam engine

WHISPER 2000 LISTENING AID R
You may have seen these aids  }j-—
advertised in the national press ‘..»’

2 B
T
-

— e —

including boiler at £8.95. If you havent its a devicey| S
burner and fuel. |that enables you to hear soundsj; v

Made by Mamod. that would otherwise be inaudible.

Our price £30.00 ref 30P124 Our Price Is £5.00 ref 5P179

STEAM TRACTION ENGINE. 12 BAND COMMUNICATIONS RECEIVER
Again made by the famous Cmprehensive receiver

Mamod company covering 7 shortwave bands

A realistic model of a traditional

traction engine again complete with fuel etd DX/local switch mains or

Our price is £58.00 ref 58P 124

M CORDLESS MICROPHONE

microphone that transmits to an
ordinary FM radio. It is battery
operated (PP3) and has two
transmit power levels. Tuneable
from 90-105MHZ max imum
range is 500° £15.00 ref 15P42

FM, AM and LW. Tuning eye

battery. Complete with
shoulder strap & mains
lead. £19.00 ref 19P14

VIDEO SENDER UNIT
These units are designed to

transmit audioand video

signals from either a Video,

a camera or a computer to

a standard TV set. Max

range is 100 ft. 12v operation, Price £15.00
ref 15P39 12v psu £5.00 ref 5P178.

MINATURE RADIO TRANSCEIVERS
A pair of walkie talkies with a
range of up to 2 Kilometres.
Units measure 22x52x155mm
and come complete with
cases, aerials and earpieces.
Price for the pair is £30.00
ref 30P12.

CAR STEREO AND FM RADIO

o v - - o

| Gimme |
e e

——

Low cost car stereo system giving 5 watts
per channel. Signal to noise ratio < 45db
wow and flutter less than .35%. neg earth,
Retail price £49.95, ours..£19.00 ref 19P30

PASSIVE INFRA RED

MOTION SENSOR

Built in day light sensor.

Adjustable lights on time (8 sec-15mins)

50' range with a 90 degree coverage.
Manual over ride facility.

Complete with wall brackets bulb hoiders etc
Brand new and guaranteed

OUR PRICE £19.00 ref 19P29
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DESCRIPTION oUMTITY|  PAGE | NuMeER
Set of 6 minature Tlaf blade screwdrivers in case. 1 £2.00 2P311B |
Set of 6 minature crosspoint screwdrivers in case. 1 £2.00 2P312
Set of 5 minature nut spinners in case (metric). 1 £2.00 2P313
7" Mole grip style wrench, 1 £3.00 3P114
Minature electronics vice, table mounting. Metal. 1 £5.00 5P180
Minature electronics vice, suction mounting. Plastic. 1 £2.00 2P419
Minature PCB drill 8-16v DC 1.5A. With case. 1 £15.00{ 15P41
CHROME VANADIUM SCREWDRIVERS
75 x 3mm flat blade. 1 £1.00 CD15
100 x 3mm flat blade. 1 £1.00 CD16
150 x 5Smm flat blade. 1 £1.00 CcD17
200 x 5mm flat blade. 1 £1.00 CD18
75mm 0.size pozidrive. 1 £1.00 CD19
75mm 1 size pozidrive. 1 £1.00 cD20
100mm 2 size pozidrive. 1 £1.00 cD21
150mm 3 size pozidrive. 1 £2.00 2P339
TRANSFORMERS COUPLING
Minature driver transformer 20K to 1K (centre tapped). 1 £1.00 BD653
TRANSFORMERS MAINS
6v 1A upright mounting. 2 £1.00 BDS
15v 2A upright mounting. 1 £3.00 3P88A
30v 1A upright mounting. 1 £2.00 2P270
9-0-9v .4A PCB mounting. 1 £1.00 BD661
12-0-12v 4.2 V A PCB mounting. 1 £1.00 BD636
20-0-20v 2.5A upright mounting. 1 £4.00 4P24
50v 2A plus 6.3v upright mounting. 1 £3.00 3P10
250-0-250v 60mA plus 6.3v at 5A. 1 £4.00 4P41
20v 1.5A upright mounting. 1 £2.00 2P214
500 watt 2kv microwave transformer. 1 £4.00 4P157
CHASSIS MOUNT TRANSFORMERS
6-0-6 2A 59x50x54mm 24VA. 1 £5.00 5P184
9-0-9 2A 59x59x50mm 36 VA. 1 £6.00 6P48
12-0-12 2A 68x57x55mm 48VA. 1 £7.00 7P27
20-0-20 2A 78x65x66mm 80VA. 1 £€10.00; 10P98
30-0-30v 2A 78x65x66mm 120VA. 1 £12.00| 12P36
6-0-6v 4A 68x57x54mm 48VA. 1 £7.00 7P28
6-0-6v 8A 78x65x72mm 96VA. 1 £12.00( 12P37
9-0-9v 4A 68x57x66mm 72VA. 1 £€10.00| 10P99
12-0-12v 4A 78x65x70mm 96VA. 1 £12.00( 12P38
12-0-12v 8A 96x83x82mm 192VA. 1 £22.00| 22P4
0-15 3A 68x58x62mm 45VA. 1 £6.00 6P49
AUTO TRANSFORMERS
Electronic auto transformer 1KW resistive loads only. 1 £5.00 5P157
100 watt auto transformer. 1 £2.00 2P6
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 THANSISTORS
BC108 6 £1.00 BD911
BC109 6 £1.00 BD912
BC182L 12 £1.00 BD921
BC184L 10 £1.00 BD923
BC212L 10 £1.00 BD924
BC238B 10 £1.00 BD927
BC337 10 £1.00 BD928
BFY51 3 £1.00 BD933
BU208 1 £2.00 2P298
MJ2955 2 £2.00 2P299
MJE3055 2 £2.00 2P300
TIP29A 6 £2.00 2P301
TIP30A 6 £2.00 2P302
TIP31C 5 £2.00 2P303
TIP32C 5 £2.00 2P304
ZTX300 5 £1.00 BD934
2N3055 3 £2.00 2P305
TRIACS AND THYRISTORS
TIC206D 3A 400v triac. 4 £2.00 2P314
TIC226D 8A 400v triac. 3 £2.00 2P315
TIC246D 16A 400v triac. 2 £2.00 2P316
TIC106D 4A 400v thyristor. 5 £2.00 2P317
TIC116D 8A 400v thyristor. 3 £2.00 2P318
TIC126D 12A 400v thyristor. 2 £2.00 2P319
TV BITS
Flyback EHT unit ITT ref 17ACC79. 1 £2.00 2P111
8kv GEC line output transformers. 1 £2.00 2P262
TV sound receiver box 240v 7 channel. 1 £12.00 | 12P22
75 ohm low loss co-ax cable.(10 metres). 1 £2.00 2P236
75 ohm low loss co-ax cable (100 metres). 1 £15.00 15P31
UNISELECTORS
Minature 50v unselector with circuit ideas. 1 £1.00 BD56
VALVES AIR AND FLUID
24v DC air or water valve. Threaded couplings. 1 £10.00 | 10P73
Air or gas shut off valve. Temp operated. 1 £1.00 BD153
230v mains operated air valve. 1 £2.00 2P34
230v mains water valve. 1 £1.00 BD370
High pressure mains gas or water valve 1/2" thread. 1 £5.00 5P171
VIDEO TAPES
Blank 3 hour top quality video tape. (VHS). 1 £2.00 2P420
Blank 3 hour top quality video tapes. (VHS). 5 £8.00 8P161
VOLTAGE REGULATORS
5v 1A TO220 voitage regulator. 7805 3 £1.00 BD962
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12V TA TOZ220 voltage regurator. 7812 3 ET.00 BDOE3 |
-5v 1A TO220 voltage regulator. 7905 3 £1.00 BD964
-12v 1A TO220 voltage reguiator. 7912 3 £1.00 BD965
Sv 2A TO220 voltage regulator. 78505 2 £1.00 BD966
-12v 2A TO220 voltage regulator 78512 2 £1.00 BD967

WHEELS

13" C5 spoked wheel with tyre & tube. Cycle bearing 1 £6.00 6P10
16" C5 spoked wheelwith tyre & tube. 1" centre hole. 1 £6,00 6P11
WIRE AND CABLE

2 core pvc covered cable 5A . (18 metres). 1 £2.00 2P218
2 core pvc covered cable 8A. (15 metres). 1 £2.00 2P219
3 core pvc covered cable SA. (15 metres). 1 £2.00 2P189
3 core pvc covered cable 8A. (14 metres). 1 £2.00 2P220
3 core pvc covered cable 10A. (12 metres). 1 £2.00 2P221
IBM printer lead (D25 to Centronics plug). Parallel 2m. 1 £5.00 5P186
IBM printer lead (d25 to Centronics plug). Parallel 3m. 1 £6.00 6P50
RS232 data cable D25 male to D25 male 2Metres long. 1 £5.00 5P187
RS232 data cable D25 female to D25 male. 2M long. 1 £5.00 5P188
Centronics cable. Plug to plug 2 metres long. 1 £6.00 6P51
50 metres of mains cable precut to 2m lengths. 1 £3.00 3P91
24 metres of 4 core screened audio cable 1.2m lengths. 1 £2.00 2P365
RS232 D25 gender changers. Male to male. 1 £3.00 3P124
RS232 D25 gender changers. Female to female. 1 £3.00 3P125
D9 gender changer male to male. 1 £3.00 3P126
D9 gender changer female to female. 1 £3.00 3P127
Centronics gender changer male to male. 1 £6.00 6P52
Centronics gender changer female to female. 1 £6.00 6P53
D9 male to D25 female adaptor. (IBM compatable). 1 £3.00 3P128
D9 temale to D25 male adaptor. (IBM compatable). 1 £3.00 3P129
IEC lead fitted with |EC socket. 2 metres. 1 £2.00 2P347
IEC lead fitted with IEC socket and 13A plug. 2M. 1 £3.00 3P130
4 core cable 7 x .2mm grey. (100 metres). 1 £8.00 8P19
Garden tool extension cable 2 core. (20m). 1 £2.00 2P20
2 core screened cable. (10 metres). 1 £1.00 8D122
High voltage flex 14 x .007 heavily insulated. (5m). 1 £1.00 B8D207
2.5mm red and black twisted cable 15A 230v. (10m). 1 £2.00 2P168
Extra flexible cable (ideal test leads) 25m reel. Red. 1 £3.00 3P131
Extra flexible cable (ideal test leads) 25m reel. Black. 1 £3.00 3P132
Curly 3 core 13A cable goes from 1't0 9'. 1 £2.00 2P243
RF cable type RG58C/U 50 ohm black 100m reel. 1 £22.00 22P5
RF cable type RG598/U 75 ohm black 100m reel. 1 £26.00f 26P1
RF cable type RG62A/U 93 ohm black 100m reel. 1 £32.00] 32P2
3 metres of speaker cable and 2 2 pin din plugs. 1 £1.00 B8D724
10 feet of 24 way cable terminating in 2 D25 plugs. 1 £10.00f 10P121
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COMMODORE 64 DRIVE £25
4 times faster than the original
drive and 40 times faster than the
data recorder! Complete system
with media and software £25.00
ref 25P27. Additional 64K car-
tridges are £4.00 ref 4P150

CASED MODEMS FOR £3.00
Made for UK use (dialup) but again
no data orinfo. Good value even if
you strip them! £3.00 ref 3P1E

cards, drives etc supplied with the
system but a full mother board
technical manual is included.

VIEWDATA SYSTEM £20

Made by Tandata these units
comprise a full gwerty keyboard,
1200/75 modem and plug straight
into a TV or monitor. Just plug
into BT phone socket and you can
access Prestel, Telecom gold, bu-
litin boards etc. £20.00 ref 20P40

BENCH POWER SUPPLY £4
Superbly made units cased in at-
tractive steel cases. Give 12vat 2A
plus a 6V supply. Built in battery
backup circuitry, short circuit
protected and fused. Standard IEC
inlet. £4.00 ref 4P3E

FAX PAPER BARGAIN £1.50
We have a large quantity of FAX
paper made by Cannon. Standard
A4 by 50 mertre roll. Packed in
boxes of 6 at £9.00 ref 9P18. We
expect quite a high demand for
this so please check availability
before ordering.

HI RES MONITOR £22.00
Amber 12" screen Hercules com-
patible, TTL input, white plastic
case, H sync, V sync, and video
signals req'd. 12v 1.5A DC supply
required. £22.00 ref 22P26

PC POWER SUPPLIES £5.00
3 types available.

150 watt. New £15 ref 15P54
200 watt. New £20 ref 20P41
Customer returned units (so may
need attention) £5.00 ref SP210

12V 19A TRANSFORMERS
Ex equipment but ok complete with
very tatty case! £20.00 ref 20P41

MAGNETIC AGITATORS £3
Mains operated motorized units
made for stirring liquids etc.
Complete with plastic covered
magnets, recovery system, exten-
sion feet and cable! £3.00 ref 3P257

MICROWAVE CONTROL.
LERS £4.00

Mains powered with digital clock,
programmable so can be used to
turnsomething on or off at a preset
time. High current relay output.
Makes a superb enlarger timer!
Our price is £4.00 ref 4P151

AMSTRAD 464 COMPUTER
£30

We have refurbished 464's com-
plete with GT64(5) green screen
monitors and software pack for
£89.00 ref 89P3

Customer returned 464’s at £30.00
Ref 30P210

Customer returned GT64(5) moni-
tors at £15.00 ref 1SP55

SINCLAIR C5 MOTOR

Ideal for motorizing push bikes,
submarines, boats, small cars,
model trains etc. Two types avail-
able £20 for standard motor ref
20P22 or £40 for standard motor
with 4 tol reduction gearbox fit-
ted. Ref 40P8. We also have an
clectronic speed control kit to suit
the above motors at £17 ref 17P3

286 MOTHER BOARD £49
Brand new boards upgradable to 4
meg on board, I0MHZ, full tech-
nical manual, 30x35 cm. Ref 49P11
Also customer retumed units avail-
able at £20.00 ref 20P42

DISC DRIVES FOR £7
Customer returmned units of mixed
capacities and sizes. These are sold
on a random basis so we are unable
to offer a choice of drive. £7.00 ref
P35

PC MODEM FOR £9.00
Plug in XT/AT modem made by
Westinghouse. No data or soft-
ware so if you buy one you are on
your own!! £9.00 ref 9P1J

286 PACKAGE £139

We can supply a 286 mother board,
1 meg of memory, keyboard, power
supply and full size metalcase for
only £139 ref 139P1

Note - The case will have to modi-
fied to accept the mother board
and power supply, ther are no 1/O

MIRACOM WS4000 MODEM
£29

We have a large quantiy of Refur-

bished units complete with leads

and power supplies available at

only £29.00! The recommended

retail for these units is £199!

Specifications

CCITT V21/23 standards

AT command set

Full software control

Microprocessor based

Autodial/Auto answer

Audio call monitoring

Tone and pulse dialling

Non volatile memory

Call progress detection

38mm (H) 182mm (W) 245mm

(D)

High impact ABS case.

ONLY £29.00 Ref 29P210

CALL IN AND COLLECT
YOUR GOODS. SHOP OPEN
MON-SAT 9-5.15 250 PORT-
LAND ROAD HOVE.

TELEPHONE ORDERS 0273 203500 27



PRIORITY ORDER FORM

TO BULL ELECTRICAL dept 92 USE THIS FORM FOR
250 PORTLAND ROAD ANY ORDER WITH CASH
HOVE SUSSEX CHEQUE OR CREDIT CARD
BN35QT

QUANTITY DESCRIPTION ORDER NO COST

POSTAGE £3.00
FROM VAT

TOTAL

CREDIT CARD NO
TELEPHONE ORDERS 0273 203500 EXP DATE

28



INDEX

AERIALS

ALARMS

AMPLIFIERS
BATTERIES

BATTERY CHARGERS
BOOKS

BOXES

BURGLAR ALARMS
CABLE TIES
CAPACITORS
CONTACTORS
COUNTERS
CRYSTALS
CONNECTORS
CLOCKS

COILS

COMPUTER BITS
DIODES

DISC DRIVES & DISCS
DELAY SWITCHES
DISPLAYS
ELECTRICAL
LIGHTING

FANS

FEET

FERRITE POTS
FLUORESCENT LIGHTING
FUSES AND HOLDERS
FM BUGS

GEARS
GOOSENECKS
HEATSHRINK SLEEVING
HEATSINKS

HEATING
HEADPHONES

IC SOCKETS
INDICATORS AND BULBS
INSULATORS
KEYBOARDS

KITS

LOUDSPEAKERS
KNOBS

LASERS

LEDS

MAGNETS
MICROPHONES
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MICROSWITCHES
MISCELLANEOUS
MONITORS
MOTORS
MULTIMETERS
NOISE FILTERS
OPTO

PANEL METERS
PCB EQUIPMENT
POTS

POWER SUPPLIES
PRESSURE SWITCHES
PROJECTS AND KITS
PUMPS
RECTIFIERS
RELAYS
RESISTORS
SEMICONDUCTORS
SERVICE AIDS
SOLAR CELLS
SOLENOIDS
LIGHTING EFFECTS
STRIPBOARD
STRIPPERS
SUPPRESSORS

SURVEILLANCE PRODUCTS

SWITCHES

TAGS AND CONNECTORS
TELEPHONE BITS
TERMINALS
THERMOSTATS
THERMISTORS

TIMERS AND TIME SWITCHES

TOOLS
TRANSFORMERS
TRIACS AND THYRISTORS
TRANSISTORS

TV BITS

UNISELECTORS
VALVES AIR AND FLUID
VIDEO TAPES

VOLTAGE REGULATORS
WHEELS

WIRE AND CABLE
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Bull Electrical
250 Portland road
Hove
Sussex
BN3 5QT
Phone 0273-203500
Fax 0273 23077




