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HIGH POWER AMPLIFIER For your car, it has 150 watts output.
Frequency response 20HZ to 20 KHZ and a signal to noise ratio
better than 60db. Has builtin short circuit protection and adjustable
input level to suit youe existing car stereo, so needs no pre -amp.

MOSFETS FOR POWER AMPLIFIERS ETC. i00 watt mosfet

Works into speakers ref 30P7 described below. A real bargain at only
£57.00 Order ref 57P1.

HIGH POWER CAR SPEAKERS. Stereo pair output 100w each.
4ohm impedance and consisting of 61/2" woofer 2" mid range and

12 VOLT BRUSHLESS FAN 4 1/2" square brand new ideal for

ULTRASONIC LIGHT. This battery operated unit is ideal for the

boat, car, caravan etc. £5.00 ref 5P206.
acorn data recorder ALF503. Made for BBC computer but suitable

shed etc as it detects movement and turns a light on fora preset time.

1" tweeter. Ideal to work with the amplifier described above. Price per
pair £30.00 Order ref 30P7.

LCD DISPLAY. 4 1/2 digits supplied with connection data £3.00 ref
3P77 or 5 for £10.00 ref 10P78.

pair 25.199 and 2SK343 £4.00 a pair with pin out info ref 4P51. Also
avaliable is a 2SK413 and a 2SJ118 at £4.00 ref 4P42.

ALARM TRANSMITTERS. No data avaliable but nicely made

10 MEMORY PUSH BUTTON TELEPHONES. These are 'cus-

complex transmitters 9v operation. £4.00 each ref 4P81.

tomer retums' so they may need slight attention. BT approved. £6.00
each ref 6P16 or 2 for £10.00 ref 101.77.

100M REEL OF WHITE BELL WIRE. figure 8 pattem ideal for
intercoms, door bells etc £3.00 a reel ref 3P107.

(light included). Could be used as a sensor in an alarm system.

for others. Includes mains adapter, leads and book. £15.00 ref

£14.00 each ref 14P5.

PERSONAL STEREOS Customer returns but complete with a

15P43

pair of stereo headphones very good value at £3.00 ref 3P83.

CLAP LIGHT. This device turns on a lamp at a finger 'snap' etc.

VIDEO TAPES. Three hour superior quality tapes made under

2KV 500 WATT TRANSFORMERS. Suitable for high voltage

licence from the famous JVC company. Pack of 10 tapes £20.00 ref
20P20.

nicely cased with built in battery operated light. Ideal bedside light etc
£4.00 each ref 4P82.

experiments or as a spare for a microwave oven etc. 250v AC input.
£10.00 ref 10P93

MICROWAVE CONTROL PANEL Mains operated, with touch
switches. Complete with 4 digit display, digital clock, and 2 relay
outputs one for power and one for pulsed power (programmable).
Ideal for all sorts of precision timer applications etc. £6.00 ref 6P18
FIBRE OPTIC CABLE. Stranded optical fibres sheathed in black
PVC. Five metre length £7.00 ref 7P29
12V SOLAR CELL 200mA output ideal for trickle chargi ng etc. 300
mm square. Our price £15.00 ref 15P42

PASSIVE INFRA -RED MOTION SENSOR.
Complete with daylight sensor, adjustable lights
on timer (8 secs -15 mins), 50' range with a 90
plete with wall brackets, bulb holders etc. Brand
new and guaranteed. £25.00 ref 25P24.
Pack of two PAR38 bulbs for above unit £12.00

ref 12P43
VIDEO SENDER UNIT. Transmit both audio
and video signals from either a video camera,
video recorder or computer to any standard TV set within a 100'
range! (tune TV to a spare channel). 12v DC op. £15.00 ref 15P39
Suitable mains adaptor £5.00 ref 5P191

FM TRANSMITTER housed in a standard working 13A adapter
(bug is mains driven). £26.00 ref 26P2

MINATURE RADIO TRANSCEIVERS. A pair of walkie talkies
with a range of up to 2 kilometres. Units measure 22x52x155mm.
Complete with cases. £30.00 ref 30P12
FM CORDLESS MICROPHONE. Small hand held
-unit with a 500' range! 2 transmit power levels reps PP3
battery. Tuneable to any FM receiver. Our price £15 ref I;

I0
I
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bands, FM, AM and LW DX/local switch, tuning 'eye' mains or battery.

Complete with shoulder strap and mains lead. £34.00 ref
34P1

WHISPER 2000 LISTENING AID. Enables you to hear r.:57J
sounds that would otherwise be inaudible! Complete with
headphones. Cased. £5.00 ref 5P179.
5 watts per channel. Signal to noise ratio better than 45db, wow and
flutter less than .35%. Neg earth. £25.00 ref 25P21.

LOW COST WALIKIE TALKIES. Pair of battery operated units
with a range of about 150'. Our price £8.00 a pair ref 8P50
power amp! 20-21KHZ 4-8R 12-14v DC negative earth.
Cased. £25 ref 25P14.

NICAD BATTERIES. Brand new top quality. 4 x AA's

j

11 it

£4.00 ref 4P44. 2 x C's £4.00 ref 4P73, 4 x D's £9.00 ref
9P12, 1 x PP3 £6.00 ref 6P35

TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The ultimate equivalents book. Latest edition £20.00 ref
20P32.

CABLE TIES. 142mm x 3.2mm white nylon pack of 100 £3.00 ref
3P104. Bumper pack of 1,000 ties £14.00

VIDEO AND AUDIO MONITORING
SYSTEM

UNIVERSAL BATTERY CHARGER. Takes AA's, C's, D's and
PP3 nicads. Holds up to 5 batteries at once. New and cased, mains
operated. £6.00 ref 6P36.

PHILIPS LASER. 2MW HELIUM NEON LASER TUBE.
BRAND NEW FULL SPEC £40.00 REF 40P10. MAINS
POWER SUPPLY KIT £20.00 REF 20P33 READY BUILT
AND TESTED LASER IN ONE CASE £75.00 REF 75P4.

at 3A, -12 at 2A, +24 at 2A. 220 or 110v input. Brand new £20.00 ref
20P30.
SOLDER 22SWG resin cored solder on a 1/2kg reel. Top quality.
£4.00 a reel ref 4P70.
600 WATT HEATERS. Ideal for air or liquid, will not corrode, lasts
foryears. coil type construction 3"x2" mounted on a 4" dia metal plate
for easy fixing. £3.00 ea ref 3P78 or 4 for £10.00 ref 10P76.

TIME AND TEMPERATURE MODULE. A clock, digital thermometer (Celsius and Farenheit (0-160 deg F) programmable too
hot and too cold alarms. Runs for at least a year on one AA battery.
£9.00 ref 9P5.
Remote temperature probe for above unit £3.00 ref 3P60.

HAVE A COPY PLEASE REQUEST ONE WHEN ORDERING
OR SEND US A 6"X9" SAE FOR A FREE COPY.
GEIGER COUNTER KIT. Complete with tube, PCB and all components to build a battery operated geiger counter. £39.00 ref 39P1
FM BUG KIT. New design with PCB embedded coil. Transmits to
any FM radio. 9v battery req'd. £5.00 ref 5P158
FM BUG Built and tested superior 9v operation £14.00 ref 14P3
COMPOSITE VIDEO KITS. These convert composite video into
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39.
SINCLAIR C5 MOTORS. 12v 29A (full load) 3300 ipm 6"x4" 1/4"
0/P shaft. New. £20.00 ref 20P22.
As above but with fitted 4 to 1 inline reduction box (800rpm) and
toothed nylon belt drive cog £40.00 ref 40P8.
SINCLAIR C5 WHEELS 13" or 16" dia including treaded tyre and
inner tube. Wheels are black, spoked one piece poly carbonate. 13"
wheel £6.00 ref 6P20, 16" wheel £6.00 ref 6P21.
ELECTRONIC SPEED CONTROL KIT for c5 motor. PCB and all

components to build a speed controller (0-95% of speed). Uses
pulse width modulation. £17.00 ref 17P3.

cable ties only £5.00 ref 5P181.

PC MODEMS 1200/75 baud modems designed to plug into a
PC complete with manual but no software £18.00 ref 18P12
ASTEC SWITCHED MODE POWER SUPPLY. 80mm x 165mm
(PCB size) gives +5 at 3.75A, +12 at 1.5A, -12 at 0.4A. Brand new
£12.00 ref 12P39.
VENTILATED CASE FOR ABOVE PSU with IEC fikered socket
and power switch. £5.00 ref 5P190.

IN CAR POWER SUPPLY. Plugs into cigar socket and gives
3,4,5,6,7.5,9, and 12v outputs at 800mA. Complete with universal
spider plug. £5.00 ref 5P167.
CUSTOMER RETURNED switched mode power supplies. Mixed
type, good for spares or repair. £2.00 each ref 2P292.
DRILL OPERATED PUMP. Fits any drill and is self priming. £3.00
ref 3P140.

PERSONAL ATTACK ALARM. Complete with built in torch and
vanity mirror. Pocket sized, req's 3 AA batteries. £3.00 ref 3P135

POWERFUL SOLAR CELL 1AMP .45 VOLT! only £5.00 ref

each size) 4x5Omm axles and a powerful 9-12v motor. All the gears
etc are push fit £3.00 for complete kit ref 3P93.

5P192 (other sizes avaliable in catalogue).
SOLAR PROJECT KIT. Consists of a solar cell, special DC motor,
plastic fan and turntables etc plus a 20 page book on solar energy!
Price is £8.00 ref 8P51.
RESISTOR PACK. 10 x 50 values (500 resistors) all 1/4 watt 2%.
metal film. £5.00 ref 5P170.

ELECTRONIC TICKET MACHINES. These units contain a
magnetic card reader, two matrix printers, motors, sensors and
loads of electronic components etc. (12"x12"xT') Good value at
£1 a 00 ref 12P28.

JOYSTICKS. Brand new with 2 fire buttons and suction feet these
units can be modified for most computers by changing the connector
etc. Price is 2 for £5.00 ref 5P174.

QUALITY PANEL METERS. 50uA movement with 3 different
scales that can be brought into view with a lever! £3.00 each ref
3P81.

helps to reduce fatigue. Case required. £12.00 ref
12P8.

METAL DETECTOR. Fun light weight device for buried treasure! 33" long with tune and fine tune controls.
£10.00 ref 10P101.
6V 10AH LEAD ACID sealed battery by yuasha ex
equipment but in excellent condition now only 2 for
£1000 ref 10P95.
12 TO 220V INVERTER KIT. As supplied it will handle up to about

CAPACITOR PACK 1. 100 assorted non electrolytic capacitors
£2.00 ref 2P286.

CAPACITOR PACK 2. 40 assorted electrolytic capacitors £2.00
ref 2P287.
QUICK CUPPAT 12v immersion heater with lead and cigar lighter
plug £3.00 ref 3P92.
LED PACK . 50 red lads, 50 green lads and 50 yellow lads all 5mm
£8.00 ref 8P52

FERRARI TESTAROSSA. A true 2 channel radio controlled car
with forward, reverse, 2 gears plus turbo. Working headlights.
£22.00 ref 22P6

ULTRASONIC WIRELESS ALARM SYSTEM. Two units, one
a sensor which plugs into a 13A socket in the area you wish to

15 w at 220v but with a larger transformer it will handle 80 watts. Basic

protect. The other, a central alarm unit plugs into any other socket
elsewere in the building. When the sensor is triggered (by body
movement etc) the alarm sounds. Adjustable sensitivity. Price per
pair £20.00 ref 20P34 Additional sensors (max 5 per alarm unit)

kit £12.00 ref 12P17. Larger transformer £12.00 ref 12P41.

£11.00 ref 11P6

VERO EASI WIRE PROTOTYPING SYSTEM Ideal for designing projects on etc. Complete with tool; wire and reusable board.

TOP QUALITY MICROPHONE. Unidirectional electret con-

Our once £600 ref 6P33

MICROWAVE TURNTABLE MOTORS. Ideal for window displays etc. £5.00 ref 5P165.

STC SWITCHED MODE POWER SUPPLY. 220v or 110v input
giving 5v at 2A, +24v at 0.25A, +12v at 0.15A and +90v at 0.4A £12.00
ref 12P27.

TELEPHONE AUTODIALLERS. These units, when trig gered will
automatically dial any telephone number. Onginally made for alarm
panels. BT apprOved. £12.00 ref 12P23 (please state telephone no

denser mic 600 ohm sensitivity 16-18khz built in chime complete
with magnetic microphone stand and mic clip. £12.00 ref 12P42.
WASHING MACHINE PUMP. Mains operated new pump. Not self
priming £5.00 ref 5P18.
IBM PRINTER LEAD. (D25 to centronics plug) 2 metre parallel.
£5.00 ref 5P186.
COPPER C LAD STRIP BOARD. 17. x 4" of .1" pitch "vero" board.
£4.00 a sheet ref 4P62 or 2 sheets for £7.00 ref 7P22.
STRIP BOARD CUTTING TOOL £2.00 ref 2P352.
3 1/2" disc drive. 720K capacity made by NEC £60.00 ref 60P2
TV LOUDSPEAKERS. 5 watt magnetically screened 4 ohm 55 x

25 WATT STEREO AMPLIFIER ic. STK043. With the addition of

125mm. £3.00 a pair ref 3P109.

a handful of components you can build a 25 watt amplifier. £4.00 ref
4P69 (Circuit dia included).

TV LOUDSPEAKERS. 3 watt 8 ohm magnetically screened 70 x
50mm. £3.00 a pair ref 3P108.
BBC TRACKBALLS Once again in stock only £4 00 ref 4P86
CROSS OVER NETWORKS 8 ohm 3 way Japanese made units
Excellent units avalable at only £2.00 for a paid ref 2P363
SPEAKER GRILLS set of 3 matching grills of different diameters.
2 packs for £2.00 (6 grills) ref 2P364

LINEAR POWER SUPPLY. Brand new 220v input +5 at 3A, +12
at 1A, -12 at 1A. Short circuit protected. £12.00 ref 12P21.
MAINS FANS. Snail type construction. Approx 4"x5" mounted on a
metal plate for easy fixing. New £5.00 5P166.
POWERFUL IONIZER KIT. Generates 10 times more ions than
commercial units! Complete kit including case £18.00 ref 18P2.
MINI RADIO MODULE. Only 2" square with ferrite aerial andtuner

1991 CATALOGUE AVAILABLE NOW IF YOU DO NOT

ONE THOUSAND CABLE TIES! 75mm x 2.4mm white nylon

GEARBOX KITS. Ideal for models etc. Contains 18 gears (2 of

req'd).

Brand new units consisting of a camera, 14cm monitor, 70 metres of
cable, AC adapter, mounting bracket and owners manual. 240v AC
or 12v DC operation complete with built in 2 way intercom. £119.00
ref 119P1.

ELECTRONIC DIPSTICK KIT. Contains all you need to build an
electronic device to give a 10 level liquid indicator £5.00 (ex case)
ref 5P194.

CAR IONIZER KIT. rmprove the air in your car! clears smoke and

CAR STEREO AND FM RADIO. Low cost stereo system giving

7 CHANNEL GRAPHIC EQUALIZER plus a 60 watt

pact controlled, responds to claps and shouts and
reverses when it hits anything. Kit with complete
assembly instructions £10.00 ref 10P81.

SWITCHED MODE POWER SUPPLY (Boshert) +5 at 15A, +12

deg coverage. Manual overide facility. Com-

10 BAND COMMUNICATIONS RECEIVER. 7 short

ELECTRONIC SPACESHIP. Sound and im-

Superhet. Req's PP3 battery. £1.00 ref 130716.

HIGH RESOLUTION MONITOR. 9" black and white Phillips tube
in chassis made for OPD computer but may be suitable for others.
£20.00 ref 20P26.
SURFACE MOUNT KIT. Makes a high gain snooping amplifier on
a PCB less thanan an inch square!. £7.00 ref 7P15.
SURFACE MOUNT SOLDER. In easy to use tube. Ideal for above
project £12.00 ref 12P18.
CB CONVERTORS. Converts a car radio into an AM CB receiver.
Cased with circuit diagram. £4.00 ref 4P48.
FLOPPY DISCS. Pack of 15 31/2" DSDD £10.00 ref 10P88. Pack
of 10 51/4" DSDD £5.00 ref 5P168.

SONIC CONTROLLED MOTOR. One click to start, two click to
reverse direction, 3 click to stop! £3.00 each ref 3P137.

FRESNEL MAGNIFYING LENS 83 x 52mm £1 00 ref BD827

BULL ELECTRICAL
250 PORTLAND ROAD HOVE

SUSSEX BN3 SOT DEPT EE
TELEPHONE 0273 203500
MAIL ORDER TERMS: CASH PO OR CHEQUE

SOLAR POWERED NICAD CHARGER. Charges 4
AA nicads in 8 hours. Brand new and cased £6.00 ref

aniWITH ORDER PLUS £2.50 POST

6P3.

thH3

FAX 0273 23077

VISA

50 METRES OF MAINS CABLE £3.00 2 core black precut in
convenient 2 m lengths. Ideal for repairs and projects. ref 3P91

4 CORE SCREENED AUDIO CABLE 24 METRES £2.00
Precut into convenient 1.2 m lengths. Ref 2P365
TWEETERS 2 1/4" DIA 8 ohm mounted on a smart metal plate for
easy fixing £2.00 ref 2P366

COMPUTER MICE Originally made for Future PC's but can be
adapted for other machines. Swiss made £8.00 ref 8P57. Atari ST
conversion kit £2.00 ref 2P362.
6 1/2" 20 WATT SPEAKER Built in tweeter 4 ohm £5.00 ref 5P205
5" X 3" 16 OHM SPEAKER 3 for £1.001! ref CD213

ADJUSTABLE SPEAKER BRACKETS Ideal for mounting
speakers on internal or external corners, uneven surfaces etc. 2 for
£5.00 ref 5P207
PIR LIGHT SWITCH Replaces a standard light switch in seconds
light operates when anybody comes within detection range (4m) and
stays on for an adjustable time (15 secs to 15 mins). Complete with
daylight sensor. Unit also functions as a dimmer switch! 200 watt
max. Not suitable for flourescents. £14.00 ref 14P10
2 MEG DISC DRIVES 3 1/2" disc drives made by Sony housed in
a 5 1/4" frame 1 2 meg formatted £66.00 ref 66P1.

360K 31/2" DISC DRIVES 1/2 height £25.00 ref 25P26
40 CHANNEL TRANSCEIVER 4 WATT OUTPUT,
HANDHELD SQUELCH CONTROL ETC £70.00
EACH REF 70P1
OR AVALIABLE AS A PAIR WITH NICAD
BATTERY PACKS FOR £150.00 REF 150P1
Illuminated channel display, 10 section aerial,
Hi -Low power switch, external aerial socket,
DC charger socket, 12v DC power socket,
carrying strap and owners manual.
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Full alphanumeric 96
156 34mm
character set contained in the module s
With
5V supply.
own memory
List price over
comprehensive data.
E200

£40.00
24335 Dot graphics LCD module Hitachi
40 64 dot display area
type LM200

Our special price

Overall size 180 75mm

132 39mm

These can be driven by the H06183

controller which has a built In character

generator etc

Supplied with data

Farnell s price, £100.00.
£30.00
Our Price
Supplied at Our cost
MD61830 chip.
£8.00
price-

21814 intelligent display by Densitron
16

LCD

Character

15

SPRING SUPPLEMENT GLUE GUNS
melt

1991 CATALOGUE

OPTO & DISPLAYS

C

Price to include Catalogue, current bargain list and next 6 lists

Over

the

years

we ve

This one is
another Astec model
partially cased, the overall size being
The PCB measures160
160 104 45mm
100mm Input and Outputs are on
flying leads all colour coded There is
also an additional IEC socket to extend
mains to another unit

different switch mode power supplies
but this latest unit is without doubt one

These are 14 segment Astec it is a totally enclosed steel cased
devices allowing alphanumeric display unit measuring 175 136 65mm, which
Normally costing over £15 00 we are has incorporated in it a switched and
£4.50 fused IEC mains inlet. Inside, the PCB is
offering these for just
21637 LCD Display - Direct drive 3' digit 160 80mm with output pins fitted on
LOBATT
similar to RS588572 except
end A connector to these pins to
instead of arrow symbol 12 7mm high one
extend the outputs to the exterior Of
digits Op voltage 412 RMS 32Hz tNila the case is provided
Consumes only 25,4 with all segments
on RS price £7.97 each. Supplied with Specification.
Model Number BM41012
data
115:230V, 50 ,60Hz
£2.00 Input
Prices
5V 3 75A
0 85 Outputs
10 1.52; 25 1 30. 100

OUR

IN

High

quality. close tolerance Rs with an
extremely varied selection of values
mostly :1Al and W, tolerances from

0 1% to 2% Ideal for meters. test gear

etc
250/C3.00; 1,000/£1000
Price
K539 LED Pack. Not only round but
many shaped LEDs in this pack in

red, yellow, green, orange and clear

Fantastic mix of new full spec devices.
100/C5.95; 250/E11 75
Price
K575 Plastic Power Pack. Mainly TO126
and T0220 transistors. SCRs. Triacs etc
All new full spec marked devices
offering fantastic value Lots of TIP and
BD types

Voltages to SOOV

Pack Of 200

via pins on the PCB

1(700

INDICATOR PACK

Big variety of neons in this pack

Round, square and oblong, clip and
screw fix Red, Green. Amber and Clear
All are 110V but
Tag & wire -ended

suitable resistors for use on mains are

included Really great value for money,
20/E2.50

`Price

2X2

ends

£3.95

Price

21830 Saft 40 RF310 back up NiCad
battery PC mounting on 70 22.5mm
Rated 3 6V

centres

pOrviecreall size 76 28

8mm

10mAH

PSU,

21829 Nicad 25mm dia 34mm long

2A; -12V 0 1A and -5V 0 55A

21719 Back-up battery 4 8V 110mA PCB
mounting 23 5mm dia 16 5mm made
by Emmerich. Normally £3.76
£1.50
Price

21720 Lithium Manganese coin cell
Extremely thin. just 1 6mm 20mm dia

VISTEL
II VISUAL TELEPHONE
Total communication for deaf people - this brilliant piece Of equipment has a full

the tape head is fed into an MC3301

£150.00

Sturdy steel chassis 132 126 50mm

I

,

E 1.50

Price

TAPE DECKS

28885 Telephone answering machine

believed to have been used as an alarm
system. Steel chassis 245 220 35mm
contains PCB 228 145mm and an
8 -track cassette unit The Output from

quad op -amp The PCB also has 10 CMOS
gates. 3 relays. Isolator transformer.
several transistors. Ws. C s. etc 12 -way
OWERTY keyboard and 40 character screen Text editor 9,500 character memory connector for BT line. 12V supply etc also
Auto answer Auto dial Calculator. Printer interface. RS232 (V24/ 281 serial plug and socket arrangement for
new and boxed but because Auto. Manual and Bell delay.
interface Modem support V21/23/25 These are
the makers are bankrupt, there s no guarantee Originally sold for over £500 A Price
£10.00
comprehensive 143 page instruction manual is provided (Manual only send £12
Z4307 8 -track cassette mechanism
10 refunded on returns

GREENWELD
ELECTRONIC
COMPONENTS

Contains 12V motor, solenoid, tape head
and mechanical bits to change track
E2.50
Price
24274 Micro cassette mechanism
FREE, if requested. with every order for 100 74 35mm as used in dictaphones
breadboards this month! K574 wire link answerphones etc Complete with head

BREADBOARDS

HARDWARE PACKS

MOTOR + GEAR PACK

Only E7.95

heatshrink with wires attached at both

List £4 65

This pack contains 10 assorted
battery powered motors (mostly 3vl
Price

£1.00
Price
Z1810 Cell enclosed in black heatshrink
with wires attached at both ends
E1.00
Price
21811 Pack of 4 cells, enclosed in black

details we can offer these at fraction Of
Specification
their normal cost!
Model Number AC9231
E5.95; 10 4 95. 100 3 95
Prices
115/230V. 50/60Hz
input
2888845 above but SV 10A output
12V 2 SA
Outputs
£8.95; 10 6 50: 100 5 20
Prices
5V 6A
28890 DCDC Converter board Panel
12V 0 SA I or
195
requre
50V I,P for 5V 19 5A
220
5V 0 5A i or
0/P.
Total Wattage SOW
E7.95 25 5 20. 100 3 89
E17.95 100 13 46 Prices
Prices

1(579.

shafts Amazing value

ends

modelrwe 2016 Normally El 67
70p
165 102 65mm and has a single SV Price
PC mounting cleat 6V 100mA
6A output Supplied with connection 21409
Rating made by Memec 30 15 27mm

-

worms and

Each cell rate 1.2 V 0.25Ah. Normal
charge 25mA for 16hr.
21809 Cell with wires attached at both

K625 Complete kit and instructions
E3.50
Price
1(626 Instructions only
£1.00
Price
28887 Made by STC, this 160 100mm
PCB is attached to an aluminium chassis

£4.00
Price
Good mix. this
K580 Metal Oxide resistors, TR4 0 2SW K805M2 screws
by Electrosil Wide range of values. Cheesehead. c/s. pan, mostly pozi, few
mostly 5%, few closer tolerances Super slot Lengths to 12mm All steel with
value pack of 200
£2.00 various plating
Price
£1.80
K801 Seven seg LED pack. Big variety Pack of 100
May
include
Red K806 M2 S screws.
of sizes in this pack
Various heads
Also overflow/polarity mostly pan and cis pozi All plated steel
and Green
displays, single/double digit. also 7:'8 9
Sizes from Lengths to lOmm
digit magnified displays
E3.95 Pack of 100
0 11' to 0 8' 20 pieces for just
£1.50
1(572 Resistor Networks. Both SIL and 1(807 M3 screws Good selection of sizes
OIL In here, from 6 to 16 pin Plenty of
Most heads
popular values like 1k. 4k7 and 10k, and including a few brass
a good sprinkling of many other values
Lengths to 35mm
£4.50
Pack of 100
£1.50
0(803 PCB headers pack with/without Pack of 100
ears, straight and right angle from 1(808 M4 screws Huge variety! Pan, c/s.
From 4-50mm
10-64 way
cheese. set, slot, pozi
£5.50
Pack of 20
These long All steel, plated. black/hi-tensile.
K802 D1N41612 connectors.
£1.60
POpular PCB connectors come as Pack of 100
32/64/96 way Both plugs and sockets. 1(809 MS screws As above
Normally Pack of 100
some with pins missing.
£2.00
costing £1 -£3 each
£8.00
Pack of 25

90 gears etc, 16-60mm dia

Half AA Nicads available In 3 styles.

We now supply a conversion kit to
d 9 6V 500mA PC mounting tags
E2.00
change the outputs to 5V 2 SA , 12V Price

50/E7.50
K582 Polystyrene Caps. An amazing Our special price
range of values from a few pF to 0.01
Price

E4.50

Price

Have you purchased the above AA12531

12V 04A
LP971 Versatile unit 68mm 35mm With Total wattage 65W
Range 19 9 to Prices
13mm high display
£14.95, 100 11 21
69.8 C Uses a single AA cell 12hr clock
High & low We ye also discovered a small quantity
with 0 S siday accuracy
temp alarms, C Or F, serial data output of an Astec model offered previously.
With comprehensive data
had to increase
£9.95 Regrettably we've
Price
represent
£2.95 the price, but they still
LP972 External probe
outstanding value for money Enclosed
in a steel case 203 112 60mm is a PCB
Input and Outputs are
197 106mm

COMPONENT PACKS

Each cell rated 1 2V 900mA

Specification
Model Number AA12531
115 '230V, 50/60Hz
input
5V 5A
Outputs
12V 015A
Total Wattage SOW
£6.95; 100 . 5 21
Price

12V 1 SA

LCD Clock/ Temp Module

CATALOGUE!
K531 Precision Resistor Pack

longer than AA size. being 73mm long
Of

had

holder

Tolerances 1.20%

There are again 8 cells but they are

SWITCH MODEmany
POWER
SUPPLIESyet
We still have good supplies

24115 8 digit 12 7mm high LCD and of the finest we ve ever seemMade by

MORE

glue when inserted Trigger feed Mains

operated Normally sells for E8 60
The 1991 Greenweld Catalogue is out NOW!
£4.95
Our price
£1 00
* Many substantial reductions
Glue sticks pack of 10
* Quantity pricing for bulk buyers
NI
-CAD
BATTERIES
* 132 pages of value -packed goods a further
Regular stocks. AAA E1.20, AA 99p;
E2.20; D £2.30; PP3 £3.95
48 pages in 2 supplements
24150 Ex mobile radio battery
58 63 33mm case (sometimes
* Next 6 updates plus lists included in price
damaged) contains 8 AA size
rechargeable Wads These can be
* Easy to use order form
removed by breaking the case open
* 1st class reply paid envelope
Each cellrated 1 2V 600mA
£3.00
Price
* Our famous Bargain List
All supplied with 24149 As above but 84 66 33mm

700ts) reply paid envelope E2.50 (UK & BFPO! £5 00 Overseas

Hitachi HD44780A00
3 07 5 73mm
microprocessor on PCB 80 36mm 15
way connector on edge of board. Same
as Farnell s LM020L. their price £21 00
Supplied with full data
E8.00
Price

LOTS

glue gun.
87-0400 Hot
Electronically controlled heating
element which melts the long stick of

YOU GET A GREAT DEAL MORE WHEN YOU DEAL
WITH GREENWELD!!

24372 Epson LCD module EA- v40040AT
Viewing area
40 - 4 character format

pack with about 250 links for use with optical sensing and hall effect switch
breadboard Or PCB s!
solenoid and motor
6708 Protobloc 1 400 tiepoints. Size Price
£2.00
80 60mm Takes up to 3 16 pin chips
£2.50
Price

C711 Protobloc 2 has a total 840 tie

MEMORIES
ETC
Type
Oty 1-

As above, but mounted onto a
rigid base plate complete with 3 4mm
A
terminals for power connections
mounting bracket which clips into the

M
M
M

points. Will accommodate up to 7 16 pin Loc
E3.95 M
devices. Size 172 64mm
C712

base is also provided to accept a variety
of components Including switches and
E6.95
pontentiometers. etc
G724 2 of type 6711 mounted onto
3
coloured
a
rigid baseplate with
for power connections
terminals
E13 95
Overall size 225 150mm
,

6736 3 of type 6711 and an additional

strip of 100 tie points mounted onto
a rigid base plate with 4 coloured

M
M
M
M
M

M
M
M
M

132

terminals Overall size 242 195mm
£19.95
Price

OSL
OSL
OSL

Off prices include VAT, quantity
prices do not P&P E2.00 per order. Min
Official
No CWO min
Credit Card £5
orders from Education welcome, min
invoice charge £10 00
Payment is accepted by cheque, postal
order, cash, including foreign currency
bank notes, book tokens. Access. visa,
Connect
Our stores have enormous stocks of

132
132
132
132
132
132
132
132
132
132

All

1

components and our trade counter is
open from 9-5 30 from Mon -Sat

Come

and see us,

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

27D PARK ROAD, SOUTHAMPTON, SO1 3TB

2618
261B
2618
2618
2618
2618

100 £5.00 3 00

TC5110002 12
TMS4256.12
M5L27128K
M881256-20

349
508
142

TMS2114L-45
MC68A5OP

141
77
98

£0.60 0.40
£1.00 0 60

226

E1.50 1 00

296
92
624

E2.50 1 50
E2.50 1 50
E5.00 3 00

£3.00 2 00
TMM2063P10
E2.00 1 30
MB81068.35
TMS4161 -15NL 3102 £1.00 0 60
184 E1.20 0 70
TMS2516.11.
HN482764.4
HM4864.2
MK4118N-2
SA88088-P
27C647

AM2952DC
MM58274BN
AM2966DC
MC101311
MC8795

UP882820
MC101091
M5L2732K
R65C22P2
SCN2681A
L1451641110

IMM2016P-1
D4364.12
HM3-2064u-5
HM6264-12
HM62256-12
SAA5231
SAB3035

£2.00 1 30

33

E2.00 130

300
40
96
100
780
600
188
180
425
112
127
88
400
154

£4.00 2 00
£2.00 1 30

27
14
91

176
55
41

£1.00 0 60
E2.50

1 50

E1.00 0 60
£1.00 0 60
£1.00 0 60
E1.00 0 60
£1.00 0 60
£1.50 1.00

£2.00 1 30

(3_00 200
£2.00 1 30

E1.00 0 60
(2.00 1 00

£2.50 1 50
E2.50 1 50
E5.00 3 00

£4.00 2.00
£4.00 2.00
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A car tachometer that combines the advantages of both digital and analogue readouts. A two digit readout gives an
accurate display of rp.m. in hundredths of revs per minute, while a / e. d bargraph shows changing rp.m. at a glance. The
bargraph also employs various colours to indicate the onset of over -revving etc

v14,/4//z/Q/!\a/Qtr
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Most amateur fishermen will agree that for at least some of the time, their favourite sport is intended to be relaxing. But
when stories of "the one that got away'. are founded on you falling asleep at the rod drastic action is needed to save your
bacon, or rather your perch.
"Infralarm" is a device designed to do just that It is used to replace the traditional rod rest since it too can be attached to a
bank stick and will support a fishing rod in much the same way. The only difference between the two is InfralarmS rather
vocal or visual treatment of the moving line. The unit works by emitting a short high-pitched tone (or briefly lighting a
Ze.d) for approximately every 35mm that the line runs out or in.

r

L_. _J

AU7CD 8r SW C

U

you have ever tried to turn on the light switch with your shoulder or nose because you are carrying something heavy, or
cups of tea. or a loaded tray, then this project is for you. It will also be of benefit for small children who cannot reach the
switch, or for the elderly or infirm. Ouite simply, if it is dark the swich will turn on the lights as you enter the room and off
again when you leave.

illehum cs
JUNE ISSUE ON SALE FRIDAY MAY 3, 1991
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(Electronics
JUST A SMALL SELECTION
FROM OUR RANGE OF

SPECIAL OFFER
QIC BACK 60 MEG TAPE STREAMER
OIC 60 FORMAT - INTERNAL FITTING
5.25" TRAY - ALL PARTS SUPPLIED
EXCEPT DC600 CARTRIDGE
CAN 'BE USED ON XT, AT & PS2

OVER 120 KITS
Kit No
1001

1004
1006
1009
1011

1013
1014
1018
1020
1022
1026
1028
1029
1030
1034
1036
1037
1038
1044
1045
1047
1049
1055
1059
1065
1069
1073
1074
1075
1084
1091

1098
1111

1114
1117
1119
1122
1124
1125
1129
1130
1133
1203

Description

Price
(ea)

0.2 WATT FM TRANSMITTER
LIGHT SWITCH
800 WATT MUSIC -TO -LIGHT
1 WATT FM TRANSMITTER
MOTORBIKE ALARM
AM -FM -VHF RECEIVER
3x700 WATT WIRELESS MUSIC -TO -LIGHT.
GUITAR TREMELO
0-5 MINUTE TIMER
METAL DETECTOR
RUNNING LIGHTS
4 WATT FM TRANSMITTER
4 SOUNDS ELECTRONIC SIREN
LIGHT DIMMER
CAR BATTERY CHECKER
TRANSISTOR TESTER
DISCO STROBE LIGHT
AM -FM AERIAL AMPLIFIER
GRAPHIC EQUALIZER
SOUND EFFECT GENERATOR
SOUND SWITCH
ULTRASONIC RADAR
FM RECEIVER USING TDA7000
TELEPHONE AMPLIFIER
INVERTER 12V D.C. TO 220V A.0
12V D.C. FLUORESCENT TUBE UNIT
VOX
DRILL SPEED CONTROLLER

ELECTRONIC DICE WITH L.E.D.'s
TV LINE AMPLIFIER
GUITAR PRE -AMPLIFIER
DIGITAL THERMOMETER WITH
L.C.D. DISPLAY
LOGIC PROBE
ELECTRONIC LOCK
TV PATTERN GENERATOR
TELEPHONE LINE RECORDING
TELEPHONE CALL RELAY
ELECTRONIC BELL
TELEPHONE LOCK
NEGATIVE ION GENERATOR
TELEPHONE "BUG" DETECTOR
STEREO SOUND -TO -LIGHT
MINI FM TRANSMITTER WITH MIC.
(SUPPLIED READY ASSEMBLED)

4.16
5.83
4.99
5.42
8.33
13.33
10.82
7.08
5.42
4.16
8.33
14.16
4.99
4.59
2.92
3.75
11.25
2.92
12.91

6.66
9.58
14.98
12.49
8.33
20.82
5.42
6.24
4.99
6.66
3.34
7.50

20.82
3.75
7.50
9.17
4.16
6.66
4.99
6.66
14.16
3.34
9.52
4.16

All kits contain a Silk -Screened high quality p.c.b.,
components, solder, wire and FULL instruction sheet.
Plastic boxes with silk screened front panels
are available for some of the kits.
Full details are given in our catalogue.

* ALL PRICES *
INCLUDE VAT
UK Orders:

PRICE : £184.00
3.5" EXTERNAL FLOPY DISC DRIVE
BY WELL KNOWN MANUFACTURER
1 MEG (720K FORMATTED)
GREY - COMPLETE WITH CASE

PRICE : £36.00
FLOPPY DISC DRIVES
INTERNAL
5.25"
360K
1.2M
5.25"
3.5"
720K
1.44M
3.5"
EXTERNAL
5.25"
360K
1.2M
5.25"

45.00
48.00

Deduct 15% VAT

(divide price by 1.15)
Add £5.00 carriage.

Outside Europe
Deduct 15% VAT

(divide price by 1.15)
Add £10.00 carriage.

ANL

SD2 5.25" PC200

ALL DRIVES BY WELL KNOWN MANUFACTURERS

supplied.

TWIN FDD

PSU

.£68.95

GENDER CHANGERS
STANDARD
25 WAY MALE -MALE
25 WAY FEMALE -FEMALE

£3 50
£3.50

MINI VERSION
9 WAY MALE -MALE
9 WAY FEMALE -FEMALE
25 WAY MALE -MALE
25 WAY FEMALE -FEMALE

£2.95
£2.95
£3.50
£3.50

CABLES, LEADS & MISCELLANEOUS
(*) LEADS ARE 2 METRES LONG
RS232 MALE TO MALE

*£5.00

RS232 MALE TO FEMALE

*moo

CENTRONICS TO CENTRONICS
FDD POWER SPLITTER (STANDARD)
POWER EXTENSION CABLE (M/B)
FDD IDC PIN TO EDGE CONN PCB
POWER LEAD FOR 3.5" FLOPPY

*£7.00
£4.00
£6.00
£4.00
£3.00

KEYBOARD EXTENSION LEAD

*£6.50

MONITOR EXTENSION LEAD
5.25" TRAY FOR 3.5" FLOPPY

*£5.50
£5.50

THESE ARE JUST EXAMPLES FROM OUR COMPREHENSIVE STOCKS OF COMPUTER
ITEMS. PLEASE CONTACT OUR SALES OFFICE IF THE ITEM YOU REQUIRE IS NOT SHOWN

Hobbykit L td.
Access

79.95
85.00
85.00
95.00
95.00
95.00
95.00

Twin 360K 5.25" Floppy Disc Drive complete with Power Supply.
Enclosed in a professional white case complete with mains lead.
Connections are via a 37 pin "D" Socket. Full connection details

Add £2.00 carriage

Europe & Eire:

AMSTRAD
FD1 3"
664/6128
FD6 3.5" 2086
FD7 3.5" 2286
FD9 3.5" PC2000
FD11 5.25" PC2000
SD1 3.5" PC200

37.00
40.00
39.00
42.00

CREDIT CARD HOTLINE

it081-205 7485 =

UNIT 19
CAPITOL INDUSTRIAL PARK
CAPITOL WAY
LONDON NW9 OEQ
FAX NO: 081-205 0603

For a comprehensive
guide covering our
Computer products,
Kits, Test Equipment
and Tools please send
an A4 envelope
stamped as follows:

UK:
£0.45

Europe & Eire:
£1.00

Outside Europe:
£2.75
Everyday Electronics, May 1991

EASY -PC, SCHEMATIC and PCB CAD

Over 7000 Installations
in 50 Countries Worldwide!
Runs on:- PC/XT/AT/
286/ 386/486
Herc CGA EGA VGA.
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DESIGN

£98.00!
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BRITISH

Pius P&P +VAT

Design: -Single sided,
Double sided and
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Standard Library includes over 400 Symbols.
Additional Libraries available.
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performance of
your designs
prior to
breadboarding.

modifications
to them and
assess the

SMITH CHART CAD
Z -MATCH II
£195
1, 3 Ifie-OB Henries
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EVALUATE DESIGN MODIFICATIONS IN
MINUTES!
For full information, Write, Phone or Fax:-

Number One Systems Ltd. I
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ANALYSER II
can save
thousands of
pounds in test
equipment
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Z -MATCH II takes the d-udgery out of RF matching problems and includes many more features than the standard
Smith Chart.

Provides solutions to matching problems using transmission line transformers, stubs, discrete components
etc.etc .

Supplied with comprehensive user instructions including
many worked examples.

The CAD Specialists

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

ellANYffff
Whether your requirement for surveillance equipment
is amateur, professional or you are lust 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

The UK Distributor for the
complete ILP Audio Range

UTX Ultra -miniature room transmitter. Smallest room transmitter kit in
trahneweorld! Incredible 10mm x 20mm including mic, 3- 1 2V operation. 500m
£15.95

MTX Micro -miniature room transmitter. Best selling micro -miniature
transmitter Just 1 7mm

STX High-performance room transmitter. High performance transmitter with a buffered output stage for greater stability and range Measuresie95

BIPOLAR AND MOSFET MODULES
The unique range of encapsulated amplifier
modules with integral heatsink.
HY30

15W Bipolar amp

£12.35

HY248

HY60

30W Bipolar amp
30W Stereo Bipolar amp

£12.35

HY364

£25.90

40368

HY6060

60W Bipolar amp (4 ohm) £20.25
60W Bipolar amp (8 ohm) £20.25
120W Bipolar amp (4 ohm) £26.80

HY124
HY128
HY244

22mm - 22mm including mic 6-12V operation, 1500m range

VT500 High -power room transmitter. Powerful 250mW output providing

120W Bipolar amp (8 ohm) 026.80
180W Bipolar amp (4 ohm) £41.95

M0S248

180W Bipolar amp (8 ohm) £41.95
60W Mosfet amp
£43.10
120W Mostet amp
£49.60

MOS364

180W Mosfet amp

MOS128

£79.95

PLATE AMPLIFIERS
Bipolar and Mosfet modules with the same
electronics as above amplifiers housed in a
different extrusion without heatsink.
£21.30
HY6060P 30W Stereo Bipolar amp
60W Bipolar amp (4 ohm) £15.80
HY124P
60W Bipolar amp (8 ohm) C15.80
HY128P
120W Bipolar amp (4 ohm, 021.45
HY244P
120W Bipolar amp (8 ohm C21.45
HY248P

HY364P
HY368P

£20.60
PSU212 1 or 2 HY30
PSU412 HY6060 HY124. 1 or 2 HY60 £23.15
£25.35
PSU422 HY128
£26.55
PSU432 M0S128
PSU512 HY244. HY128(2)
C28.20

PSU522 HY124(2)

C28.20

PSU532 MOS128(2)

£29.30

HY83-1

MOS128P 60W Mostet amp
MOS248P 120W Mosfet amp
MOS364P 180W Mosfet amp

£38.85
£42.45
£70.90

US22

E81.95

090.95

socket and provides decoded audio output to headphones. Size 32mm x 70mm.
£21.95
9 -12V operation

HVX400 Mains powered room transmitter. Connects directly to 240V a c
supply for long term monitoring Size 30mm 35mm, 500m range
£18.95
ATR2 Micro size telephone recording interface. Connects between telephone line (anywhere) and cassette recorder Switches tape automatically as

UTLX Ultra -miniature telephone transmitter. Smallest telephone transmitter kit available Incredible size of 10mm 20mm Connects to line (anywhere) and switches on and off with phone use All conversations transmitted
.14.95
Powered from line, 500m range

PSU542 HY248
PSU552 MOS248
PSU712 40244(2)

£29.30

TLX700 Micro -miniature telephone transmitter. Best selling telephone

£31.60

PSU722 40248)2)

£34.75

transmitter. Being 20mm 20mm it is easier to assemble than UTLX Connects
to line (anywhere) and switches on and off with phone use. All conversations
£12.95
transmitted. Powered from line. 1000m range

PSU732 HY364

C34.75

STLX High-performance telephone transmitter. High power telephone

PSU742 HY368

f37.00

PSU752 MOS364. MOS248121

C37.00

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

£33.65

£1 5.95

1500m range

£980

Mono preamplifier
Stereo pre amplifier
Guitar pre -amplifier with overdrive and reverb

60 watt Bipolar (4 ohm)
120 watt Bipolar (4 ohm)

detected Very low standby current, variable sensitivity and delay with I e.d
£18.95
indicator Size 20mm x 67mm, 9V operation. 1000m range
QTX180 Crystal controlled room transmitter. Narrow band FM transmitter for the ultimate in privacy Operates on 180MHz and requires the use of a
scanner receiver or our QRX1 80 kit (see catalogue) Size 20mm 67mm, 9V
£39.95
operation, 1000m range

phone is used. All conversations recorded. Size 16mm . 32mm Powered from
£12.95
line

16.55

£1925

POWER SLAVES
These cased amplifiers are supplied assembled
and tested in 60 and 120 watt Bipolar or Mosfet
versions.
US12

VXT Voice activated room transmitter. Triggers only when sounds are

SCDM Subcarrier decoder unit for SCRX. Connects to receiver earphone

180W Bipolar amp (4 ohm) £27.75
180W Bipolar amp (8 ohm) £27.75

PRE -AMPLIFIER MODULES
These encapsulated modules are now supplied
with 0.1" pin connectors for direct mounting into
pcb/veroboard
HY6-1
HY66-1

1Range£595

this transmitter cannot be monitored without the SCDM decoder connected to
£21.95
receiver Size 20mm . 67mm, 9V operation. 1000m range

POWER SUPPLIES
Comprising toroidal transformer and DC board to
power the ILP amplifier modules.
£11.55

excellent range and performance. Size 20mm . 40mm, 9-12V operation
3000m

SCRX Subcarrier scrambled room transmitter. Scrambled output from

Note: These modules require additional heatsinks

Pre amplifier

00m5
1 7mm including mic, 3-1 2V operation, 11029

£111 95

US32 60 watt Mosfet
US42 120 watt Mostet

£122.95

Access

Prices include VAT and carriage

Quantity prices available on request

Write or phone for free Data Pack

Jaytee Electronic Services
143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254 Fax: 0227 365104

TKX900 Signalling/tracking transmitter. Transmits a continuous stream of
audio pulses with variable tone and rate Ideal for signalling or tracking purposes High power output gives range up to 3000m Size 25mm . 63mm, 9V
£21.95
operation
CD600 Professional bug detector/locator. Multicolour bargraph readout
of signal strength with variable rate bleeper and variable sensitivity used to
detect and locate hidden transmitters Switch to AUDIO CONFIRM mode to
distinguish between localised bug transmission and normal legitimate signals
£49.95
such as pagers. cellular, taxis etc Size 70mm 100mm. 9V operation

* * * SPECIAL * **
DLTX/DLRX Radio control switch. Remote control anything around your
home or garden, outside lights, alarms. paging system etc System consists of
a small VHF transmitter with digital encoder and receiver unit with decoder
and relay output, momentary or alternate. 8 -way d.i.1, switches on both boards
set your unique security code TX size 45mm x 45mm, RX size 35mm . 90mm
Complete system (2 kits) £49.95
Both 9V operation Range up to 200m

Individual transmitter DLTX
Individual receiver DLRX
A build-up service is available on all of our kits if required.

£36.96

UK customers please send cheques, PO's or registered cash Please add El 50
per order for P&P Goods despatched ASAP allowing for cheque clearance
Overseas customers send sterling bank draft and add 15 00 per order for shipment Credit card orders welcome on 0827 714476

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

SUMA DESIGNS

THE WORKSHOPS
95 MAIN ROAD
BAXTERLEY, Nr ATHERSTONE
WARWICKSHIRE CV9 2LE

0827
714476

8 CHANNEL PROGRAMMABLE SEQUENCER
A Superb 8 Channel Microprocessor controlled light sequencer kit complete with
a punched, painted and screen printed steel case. Absolutely ALL components and
hardware supplied in this Magenta Top Kit, including 2 PCBs, heatsink, and 2 P552
output sockets.
8 Isolated tab 10A 600V
triacs. Individually fused.
1

Inductive load capability

2

3

and Zero Volt switching

4

5

6

7

STEP

9

8

MI 12

CI El
El CI CI
CI CI CI

SELECT tt

Fully opto-isolated control
board
Custom micro. has 80 preprogrammed sequences

RUN

*

STOP

0

MICROCOMPUTER
SEQUENCER

RAM area for user se-

MAGENTA Et-ESIGNS - 0283 6114311

quences from 2 to 160 steps
long. Battery backed

LED function and mimic
indicators.

Keypad selection of all

functions , including manual
operation, sequence selection and speed control

Use with existing 3 and 4
channel lights or make new 8
channel specials

"An exceptional project with many novel features and a high
standard of finish which matches professional Disco equipment costing much more"

KIT REF. 838....£55-95

Outputs via 2 P551plugs
price

ULTRASONIC PEsT SCARER

£3.95 each

PU
0L
WT
ER
RA

Keep pets/pests away from newly sown areas,
fruit, vegetable and flower beds, childrens' play
areas, patios etc. This project produces intense

pulses of ultrasound which deter visiting animals.

S
=.0

Kit includes all components, PCB, and case

Efficient 100V transducer output
Low current consumption
Completely inaudible to humans
Weatherproof construction
Easy to build - suitable for beginners

All prices include VAT
Add £2 p&p to all orders

PEsT
SCARER

c

KIT REF. 812-£14-49

Mains Adaptor

£1 .98
MAIL ORDER AND SHOP

EE100

135 Hunte St
Burton -on -Trent
Staffs, DE14 2ST

ELECTRONICS
Everyday Electronics, May 1991

LTD

SA CH

Tel: 0283 65435
Fax: 0283 46932

ly

MAIL ORDER AND SHOP

EE101

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

ELECTRONICS
All prices include VAT
Shop open 9-5 Mon -Fri,
9-2 Saturday
Official orders welcome

Add £2
p&p to
all orders

DIGITAL LCD THERMOSTAT

EE MAY '91
A versatile thermostat with LCD readout.
MAX/MIN temperature recording. clock and
individually settable upper and lower switching
points Covers 10 to 110 degres Celsius.
accurate to within 0 1 degrees Submersible probe
on 3 metre lead Kit includes punched and printed
case Save on energy bills by improved control of
your hot water system Also ideal for greenhouse
soil temperature and aquarium control Complete
kit includes thermostat and probe, mains power
supply and relay output. PCB's and punched and
printed case
KIT REF 841

KIT PRICE £29.95

SWITCH

HAMEG HM 203-7 OSCILLOSCOPE

Supplying Electronics
for Education,
Robotics, Music,
Computing and much,
much more!
1991 CATALOGUE
AVAILABLE PRICE
£1.00 INC. P&P

D.C. MOTOR GEARBOXES
STEPPING MOTORS

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 110 6 gearwheels
(supplied). Two types available:
SMALL UNIT TYPE MGS
Speed range 3-2200 rpm. Size 37x43 x 25mm

£3.99

LARGE UNIT TYPE MGL

£4.55

Speed range 2-1150 rpm. Size 57x43x29mm

A range of top quality stepping motors suitable
for driving a wide range of mechanisms under
computer control using simple interfacing
techniques
ID35 PERMANENT MAGNET MOTOR -48 steps

£16.50

per rev.
MD200 HYBRID MOTOR -- 200 steps per rev

£16.80
MD35 1/4 PERMANENT MAGNET MOTOR - 48
steps per rev.
MD38 PERMANENT MAGNET MOTOR - 48
steps per rev

£12.70
£8.95

Price

DIGITAL LCD THERMOSTAT May 91
with punched and printed case
£29 95
840 DIGITAL COMBINATION LOCK Mar 91
with drilled case
f19 44
839 ANALOGIC TEST PROBE Jan 91
£12.95
838 MICROCONTROLLER LIGHT SEQUENCER
Dec 90 With drilled and labelled case
£55.95
835 SUPERHET BROADCAST RECEIVER Mar 90
With drilled panels and dial
C16 79
Without above
£13 64
834 QUICK CAP TESTER Feb 90
C10 17
833 EE 4 CHANNEL LIGHT CHASER Jan 90
£31 45
815 EE TREASURE HUNTER Aug 89
Full Kit £41 95
814 BAT DETECTOR June 89
£20 98
812 ULTRASONIC PET SCARER May 89
C14 49

800 SPECTRUM EPROM PROGRAMMER Dec 88

f 29 95

796

£2794

SEASHELL SYNTHESISER Nov 88

790 EPROM ERASER Oct 88
769

Feb 88

763 AUDIO SIGNAL GENERATOR Dec 87
739
740
744

£27 90

VARIABLE 25V 2A BENCH POWER SUPPLY
£55.61

f15 66

ACCENTED BEAT METRONOME Nov 87
C23 43
ACCOUSTIC PROBE Nov 87 (less bolt & probe) £19 58
VIDEO CONTROLLER Oct 87
£32.58

734 AUTOMATIC PORCH LIGHT Oct 87

£19.20

728
730
724
718

f15 99

PERSONAL STEREO AMP Sep 87
BURST FIRE MAINS CONTROLLER Sep 87
SUPER SOUND ADAPTOR Aug 87

3 -BAND 1 6-30MHz RADIO Aug 87
719 BUCCANEER I B METAL DETECTOR
722
715
707
700
581

584
578
569

July 87
Inc coils, and case. less handle and hardware
FERMOSTAT July 87
MINI DISCO LIGHTS June 87
EQUALIZER (IONISER) May 87
ACTIVE I/R BURGLAR ALARM Mar 87
VIDEO GUARD Feb 87
SPECTRUM SPEECH SYNTH (no case) Feb 87
SPECTRUM I ,C) PORT less case Feb 87

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

288

£15.17
£42 93
C29 66

f29 58
£13.58

Ref
559
556
544
542
528
523
513
512
497
493
481

464

461

455
453
444
392
387
386
362
337
263
242
240
108

f14 08
E17 37
£39 87

£9 39
£23 39
£10 55
£13.94
£69 95
£11.40

Price
LIGHT RIDER 16 LED VERSION
INFRA RED BEAM ALARM Sep 86
TILT ALARM July 86
PERSONAL RADIO June 86
PA AMPLIFIER May 86
STEREO REVERB Apr 86
BBC MIDI INTERFACE Mar 86
MAINS TESTER & FUSE FINDER Mar 86
MUSICAL DOOR BELL Jan 86
DIGITAL CAPACITANCE METER Dec 85
SOLDERING IRON CONTROLLER Oct 85
STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85
1 D35 STEPPER MOTOR EXTRA
OPTIONAL POWER SUPPLY PARTS
CONTINUITY TESTER July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATION TESTER Apr 85
BBC MICRO AUDIO STORAGE SCOPE
INTERFACE Nov 84
MAINS CABLE DETECTOR Oct 84
DRILL SPEED CONTROLLER Oct 84
VARICAP AM RADIO May 84
BIOLOGICAL AMPLIFIER Jan 84
BUZZ OFF Mar 83
INTERCOM no case July 82
EGG TIMER June 82
IN SITU TRANSISTOR TESTER June 78

106 WIERD SOUND EFFECTS GEN Mar 78
101

ELECTRONIC DICE Mar 77

f15 25
(31.70
f 8 75
£12.89
£29 95

(29 57
£31 25
£9 86
£20 95
£46.46
£6.12

£9.40
£8.95
£5 74
£6 93
£8 45
£29 98
£21 89
£39.95

£618
f 9 70

£1470
£2700
f 6.35
E6 36

£768
£1053

592
593
594
595
596
597
598

EDUCATIONAL BOOKS &
BOOK PROJECTS

REGULATOR UNIT & SAFE POWER SUPPLY
UNIVERSAL LCR BRIDGE
DIODE/TRANSISTOR TESTER
AUDIO SIGNAL TRACER
AUDIO SIGNAL GENERATOR
R F SIGNAL GENERATOR
FET VOLTMETER
DIGITAL PULSE GENERATOR

1

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

Gives clear instructions with lots of pictures. 16 protects including three radios, siren, metronome, organ, intercom,
timer, etc. Helps you learn about electronic components
and how circuits work. Component pack includes an S -DEC
breadboard and all the components for the series.

£5.25
£22.35

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 finding - components (identification & how they
work). Also full details of how to build 6 projects - burglar
alarm, radio, game, etc. Requires soldering -4 pages
clearly show you how.
The components supplied in our pack allows all the projec,
to be built and kept. The book is available separately.

FUN WITH ELECTRONICS Book
COMPONENT PACK (less book)

£2.95
£17 55

A book of projects by R. A. Penfold covering a wide range of
interests. All projects are built on a Verobloc breadboard.

Full layout drawings and component identification
diagrams enable the projects to be built by beginners. Each
circuit can be dismantled and rebuilt several times using the
same components. The component pack allows all projects
in the book to be built one at a time.
Projects covered include amplifiers, light actuated switches,
timers, metronome, touch switch, sound activated switch,
moisture detector, M.W. Radio, Fuzz unit, etc.

30 SOLDERLESS BREADBOARD
PROJECTS Book 1
COMPONENT PACK

£2 95
E27 1 5

ENJOYING ELECTRONICS
A more advanced book which introduces some arithmetic
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

£3 60
114 31

Note -A simple muftimeter is needed to fully follow this
book. The M102 BZ is ideal

f13 98

£8 75

A FIRST ELECTRONICS COURSE

£700

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

TEACH -IN PROJECT 1
591

£338

30 SOLDERLESS BREADBOARD PROJECTS

EVERYDAY ELECTRONICS KIT PROJECTS

841

New model lust arrived High quality reliable instrument
made m W Germany Outstanding performance
Full two year parts and labour warranty
20MHz 2 channels 1 mV sensitivity
C50.70 VAT
Easy to operate and high performance
Next Day Delivery £5.00

ADVENTURES WITH ELECTRONICS
COMPONENT PACK ( less book)

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
SUPPLIED UNLESS STATED
Ref

Tel: 0283 65435
Fax: 0283 46932

£29 95
£28 89
£21 22

£1873
£29 31
C27.37
£24 02

A FIRST ELECTRONIC COURSE BOOK
PACK

£4.50

(22.35

(18.65
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INSULATION
TESTER

PET
SCARER

EE APRIL 85

EE MAY 89

DIGITAL

CAPACITANCEOk

METER

Produces high power ultrasound pulses. L.E.D.
flashes to indicate power output and level.
Battery powered 19V -12V or via Mains Adaptor).

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

KIT REF 812
Mains Adaptor E1.98

£14.49

EE DEC 85

Simple and accurate 11%) measurement of
capacitors from a few pF up to 1,000 µF. Clear
5 -digit LED display indicates exact value. Three
ranges - pF, nF, and µF. Just connect the
capacitor, press the button and read the value.
KIT REF 493

£21.89

KIT REF 444

. 01\

Al/M11%*401211 '11.47:4A

111111111111
wile
\MIOP

/

VIP

I

XVI/

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.

I

DIGITAL COMBINATION
LOCK
EE MAR '91
Digital combination lock with a 12 key keypad 4 digit
code operates 250V 16ASPCO 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 security system Low current drain
Kit Includes drilled case

£19.44

KIT REF 840

KIT REF 718

MOSFET
VARIABLE
BENCH 25V 2.5A

£46.46

:41

riga

POWER SUPPLY1'.-7---:-."EE FEB 88

A superb design giving 0.25V and 0-2.5A. Twin
panel meters indicate Voltage and Current.
Voltage is VE riable from zero to 25V. A Toroidal
transformer MOSFET power output device, and
Quad op -amp IC design give excellent
performance.
KIT REF 769

£55.61

.0

ACOUSTIC
PROBE

DIGITAL FREQUENCY
200 MHz METER

EE NOV 17
A very popular project
a
which picks up vibrations by
means of a contact probe
01.
and passes them on to a pair
of headphones or an
amplifier. Sounds from engines, watches and
speech travelling through walls can be amplif. ed
and heard clearly. Useful for mechanics,

Iii

EE NOV 86

An 8 digit meter reading from AF up to 200 MHz
in two ranges. Large 0.5" Red LED display. Ideal
for AF and RF measurements. Amateur and C.B.
frequencies.
KIT REF 563

instrument engineers and nosey pikers'
KIT REF 740

£19.58

4 CHANNEL
LIGHT
CHASER
EE Jan '90
A 1000W per channel chaser with zero volt
switching, hard drive, induct ve load capability,
Inc sound serisor 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 1-ghts, pin spots, disco
and display lighting.
KIT REF 833

Illajautart

£31.45

MICROCONTROLL ER
LIGHT SEQUENCER
EE DEC '90

EE

A mains powered :oniser with an output of
negative ions that give a refreshing feeling to the
surrounding atmosphere. Negligible current
consumption and all-insulatea construction
ensure that the unit is safe and economical in
use. Easy to build on a simple PCB.

A superb kit with pre, drilled painted and silk screen
printed case for a rea ly professional finish This kit
uses a microcontroller I C to generate 8 -channel
light sequences Secuences 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 include; case. PCBs.
all components and lardware
£55.95

KIT REF 707

KIT REF 838

EQUALISER
EE MAY '87

EPROM
ERASER
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

EE TREASURE
HUNTER

LIGHT RIDERS

SUPERHET BROADCAST

EE AUG '89

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 over

A sensitive pulse inauction
Metal Detector. Picks up
coins and rings etc., up to

RECEIVER
EE MAR '90

.5'

KIT REF 559 CHASER LIGHT

£15.25

effect". Can be used with
search -head underwater.
-1;(1'
Easy to use and build, kit
includes search -head, handle, case. PCB and all
parts as shown.

KIT REF 560 DISCO LIGHTS

£21.93

KIT REF 815

KIT REF 561 LAPEL BADGE

£11.40

500 watts.

Everydat. Electronics, May /99/

Headphones

At last. an easy to build SUPERHET AM radio
Covers Long and medium Wave bands. built
in 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 stilling see-through effect.
kit

20cms deep. Low "ground :42;147r

£41.95
£1.99

KIT REF 835

£16.79
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TK FOR KITS
SINGLE CHANNEL
REMOTE CONTROL KIT
Designed for maximum
flexibility this sensitive
IR receiver can operate

Keys could be a thing of

15V dc allowing it to be

doors to sheds, garages,

used in many applca
tons where a single channel control ,s

even your home or pre-

queed such as lights garage doors car alarms

etc The 3 Amp relay output switches mains
or low voltage circuits on and off alternately
when the transmitter is operated and is VII
wally immune to spurious switching Range
with SKI 35 transmriter approx 2011 Size 60
x 42 x 24rnm

KK1341R Receiver

nnn
nnn

the past with this new high
security lock. Secure

from 240V ac or 9 to

£10 .95

XK136 Transmitter

f5 95

DISCO LIGHTING KITS

SUPER -SENSITIVE
MICROBUG

PROGRAMMABLE ELECTRONIC LOCK KIT

sa.s,rmt

n

n fll u

1.11004AMISlf

a. K

awe.. SS 1C r

0111011COUKTFII
vent the unauthorised use
MOW 01,111%,
of computers, burglar
MN LED
alarms or cars. One
4 -digit sequence will operate the lock while incorPROGRAM
It
rect entries will sound an
alarm. The number of incorrect entries allowed
before the alarm is triggered is selected by you. Further entries will
be ignored for a time also set by you. Only the correct sequence will
open the lock and switch off the alarm. The sequence may easily be

SC. 010 .3(01ST 130 6-.-

Only 45x25x15mm, including built-in mic. 88-100MHz (standard FM
radio). Range approx. 300m depend-

ing on terrain. Powered by 9V PP3
(7mA). Ideal for surveillance, baby
£6.95
alarm etc. XK128

changed by entering a special number and code on the supplied

411:13211___*

keyboard. Kit includes; keyboard, alarm buzzer, high quality PCB and

REMOTE CONTROL

all electronic components. Supply 5-15V DC. Will drive our Latch
Mechanism (701 150 @ £18 98) or relay directly.
f 21 .95
X6131

DIMMER KIT
Imagine controlling the brightness of
lights or switching them on or oft fror-

DL3000K 3 -channel sound to light
kit, zero voltage switching,
automatic level control and built-in
£21.50
mic. 1kW per channel

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

IR TRANSMITTER KIT
Designed for use with
the Ski 32 and comes
complete with a pre drilled box A PP3 9
volt battery is required

MK 6

X6139 Um- directional chaser
Zero switching and built-in audio
ft 3 95
input

POWER STROBE KIT

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

ELECTRONIC WEIGHING
SCALE

Kit contains a single chip microprocessor. PCB, displays and all electronics to produce a digfital LED readout
of weight in Kgs or Sts/Lbs. A PCB
link selects the scale-bathroom/two
types of kitchen scales. A low cost
digital ruler could also be made.
£8.25
ES1

.

comfort of your armchair! This kit contain
the components from front panel to th...
screw to enable you to do lust that and 111
shallowest wall boxes Max power 300W (not
fluorescents)
XK132
£19.95

DL8000K 8 -way sequencer kit with

built-in opto-isolated sound to
light input. Only requires a box and
control knob to complete ... £45.95

va.RIC00 ,NED
/0.46,40aiTTir

E495

56136 TOUCH DIMMER KIT

E12.95

VERSATILE REMOTE
CONTROL SYSTEM
SK1 DOOR CHIME plays a tune when
£4 95
activated by a pushbutton

X6118 TEN EXCITING PRJJECTS FOR
BEGINNERS this kit contains a solder -

SK2 WHISTLE SWITCH switches a

less breadboard, components and a
booklet with instructions to enable the

relay on and oft in response to whistle
command
£4.95
SK3 SOUND GENERATOR produces

FOUR different sounds, including
police/ambulance/fire-engine siren
and machine gun

£4.95

These kits can switch up to 16 pieces of
equipment on and off or control 16 functions
depending on the keyboard selected for the
MK18 transmitter MK12 receiver has 16 Inc),
outputs and operates from 12 to 24V r.
240V a c via the transformer supplied
MK18 requires a 9V battery and keyboard
Great for controlling lights. TVs. garage doors

absolute novice to build ten fascinating
projects including a light operated switch,
intercom, burglar alarm and electronic
lock. Each project includes a circuit diagram, description of operation and an
easy to follow layout diagram. A section
component identification aid function is
included, enabling the beginner to build
£18.95
the circuits with confidence

etc

MK12 IR Receiver
MK18 Transmitter
MK 9 4 -way Keyboard
MK10 16 -way Keyboard
601 133 Box for transmitter

VOICE RECORD/
PLAYBACK KIT

E2.95

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

This simple to construct and even simpler to operate kit will record and playback short messages or tunes. It has
many uses - seatbelt or light reminder
in the car, welcome messages to visitors at home or at work. warning messages in factories and public places. In
tact anywhere where a spoken message
is announced and which needs to be changed from time to time. Also suitable for toys - why
not convert your daugher's £8 doll to an £80 taking doll!!

Uses 'burst fire"
technique to
maintain
temperature to
within 0.5*C.
Ideal for
photography,
incubators, wine
making, etc.
Maximum load 3kW 1240V AC).
Temperature range up to 60°C.
£9.85
Size 50x40x25mm. XK140

76 x 60 x 15mm

Size

Message time

E21.50
E9.50
£3.30
£9.50

1-5 secs normal speed, 2-10 sacs slow speed

£25.95

XK129

TK ELECTRONICS ORDERING INFORMATION. All prices INCLUDE

VAT. Free P&P on orders ove- £60 (UK only),

13 Boston Road
London W7 3SJ
Tel: 081-579 9794

11111

ELECTRONICS

290

Fax: 081-566 1 91 6

otherwise add £1 15 Overseas Customers divide
total order by 1.15 then add P8 P: Europe £3.50,
elsewhere £10.00. Send cheque/PO/Visa/Access
.

.

No. with order. Giro No. 529314002. Local Authority
and educational institutions orders welcome. Shop
open: Tuesday -Thursday 10am-5pm. Saturday
10am-4pm. Mail Order Monday-F-iday 10am-5pm.

ORDERS: 081 -567 8910
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EVERYDAY ELECTRONICS EDITORIAL,
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Fax: (0202) 841692. DX. Wimborne 45314
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See notes on Readers' Enquiries below
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- we regret

that lengthy technical enquir es cannot be answered over
the telephone.

INCORPORATING ELECTRONICS MONTHLY

Advertisemen Offices:
EVERYDAY ELECTRONICS ADVERTISEMENTS,
HOLLAND WOOD HOUSE, CHURCH LANE,
GREAT HOLLAND, ESSEX C013 OJS

Phone (0255) 850596

THE EDITORIAL SMILE
A number of little incidents give us the odd smile in the Editorial offices. Our
readers constantly keep our spirits up with notes of praise or thanks when writing in
for subscriptions or with technical queries, but there is also a trickle of "odd" letters
or events that give us a laugh.

Editor: MIKE KENWARD
Secretary: PAMELA BROWN

A subscription renewal reminder addressed to a prisoner in H.M. Prison. Lancaster, that came back marked "Gone Away - Not Known At No . " was intrigu-

Deputy Editor: DAVID BARRINGTON
Business Manager: DAVID J LEAVER
Ed torial: WIMBORNE (0202) 881749

ing: the letter from the Irish Training and Employment Authority signed by an

Advertisement Manager:

instructor who's Christian name was Brian but who's name was typed (presumably
by his secretary) as Brain is another example.
Sometimes it's the odd use of English from overseas readers that brings a smile,
for example "would you please send me one to get me familiar with you" or "if you
can give me some orientation please. I fall in love with the magazine ... for ever",
from readers in Finland and Venezuela. Who am Ito smile, I can't speak or write in
anything but English (some say I can't even write in English but we won't go into
that) so, please overseas readers, don't get upset, we love to hear from you and we
generally understand your letters.

INSULTING
While mentioning upsetting readers, another incident that made us smile recently

was the reader who was "insulted" when I told him winding a transformer was
"quite a sample task". The comment was intended to prevent him being put off by
coil winding, which many readers are not sure about (see the Wind Your Own
Transformers article in this issue), but he wrote back saying he was quite insulted

"With my qualifications. City & Guilds Intermediate Telecommunications Certificate (I. I grade); Ten years service as a Technical Officer with B.T. and I am at
present reading for an Honours degree in Design and Technology. So I do realise
that to wind wire round a transformer bobbin is 'quite a simple task'. Thanks for
the insult."
Of course I had no way of knowing if he was a beginner or if he was an experienced constructor when he first wrote in it takes all sorts! Thankfully most of
our readers are not quite so touchy -- if I've insulted any of you it was probably not
because I intended to! We deal with a very wide range of reader abilities and try to
-
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Constructional Project

DIGITAL LCD
THERMOSTAT
MARK STUART
Cut domestic heating costs.
Control the greenhouse
environment. Photographic
chemical temperature control.

When used with external power the circuit
draws its operating current from this

supply instead of the battery which
event of power failure.

DOMESTIC
HEATING

points. This is useful for Frost or Overheating detection. The alarm can be silenced

THts electronic thermostat uses a ther-

mistor probe sensing from -10 to
+ 110 degrees Celsius. A four digit 0.5
inch I.c.d. display indicates the current temperature within 0.1 degrees and the circuit

and reset by a push button or can be

continuously records Maximum and Minimum temperatures which can be displayed

and can be extended without undue loss of

by pressing the appropriate buttons.

ing soil or greenhouse temperatures to be

disabled if required.

The probe can be immersed in liquids

accuracy to 50 metres or more, allowmonitored and recorded. The Minimum
and Maximum readings are particularly

Two independently adjustable set points

can be programmed as upper and lower
thermostat switch points so that a "dead
band" can be incorporated to prevent unnecessary heater cycling where tight temperature control is not required. Instant

useful for this and can be reset whenever
required.

All of the above features are available
without external power. A single AA cell

read-out of the set points is available at all
times and the display can be switched to
show degrees Fahrenheit.

ALARM
For temperature monitoring applications
an alarm is incorporated which sounds
for one minute whenever the temperature
passes outside the upper and lower set

For control of mains power a separate
relay and power board is described which
provides 10A 250V a.c. changeover contacts. allowing the circuit to be used in a
wide range of applications.
One notable application of the circuit is
for the control of domestic hot water systems. By setting the high and low set points
well apart it is possible to reduce boiler cycling substantially.
In summer the hot water system can be

left on continuously and the thermostat
will allow the boiler to operate only when
the lower threshold has been reached. The

provides over one years operation.

boiler will then run continuously until the

MORE POWER

water is heated to the upper threshold

For thermostatic temperature control
additional power is required to allow the

A clock is also incorporated which can
be selected by push button to give a 12
hour read out with AM - PM indication.

is

needed only for memory retention in the

before the thermostat switches it off and
will not run again until a substantial
amount of water has been used.

circuit to operate a relay or low power fan

This is in contrast to normal operation

or heater. The output of the circuit is a

where the boiler cycles all day long topping

Darlington transistor rated at 120V and 1 A
which can be set to turn on at high or low
temperatures. The option of high temperature switching allows the circuit to operate

up the water temperature which has not
fallen significantly, resulting in increased

a cooling fan or greenhouse ventilator.

consumption.

wear and tear to the boiler, pump and
motorised valves as well as greater fuel

Fig 1. Complete circuit diagram for the Digital LCD Thermostat. The temperature probe XI comes with the display module. The
alarm feature is optional
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CIRCUIT
DESCRIPTION
The lull circuit diagram for the thermostat section of the Digital LCD Thermostat
is shown in Fig. I. The power/relay circuit
is shown in Fig. 2.

Most of the work is done by the TCM2W
I.c.d. thermometer module ICI which has a

total of 17 connections. The functions of
these pins are as follows:

Battery Negative
2) Display Degrees C / Degrees F
3) Sampling Rate - 10 Seconds or I
Second between readings
4) Alarm Output
5) High Temperature Output
6) Low Temperature Output
7) Memory Reset - Clears all memories
8) Set Temperature (increase) / Hours
9) Set Temperature (decrease) / Hours
0) Display High Temperature
I) Display Low Temperature
2) Unused
3) Momentary High/Low Output
4) Master Reset
1)1

5) Memory Display (Max - Min)
6) Temperature I Clock
7) Battery Positive

A pin shown with two input functions is
switched over by connecting it to battery
positive. For more specialised functions it
is sometimes necessary to press more than
one button at a time - these are described
later.

The alarm output from the module
(pin 4) drives the base of TR4 via RI I
which provides a higher output current and
voltage swing to drive a small piezoelectric
transducer. The output frequency is 4kHz

which is not ideal for most transducers usually 2.5kHz is preferred, but the output
volume is plenty for most applications.
Resistor RIO provides the necessary d.c.
path around WD I

.

THRESHOLD
LEVELS

To give the correct operating function

for a thermostat with adjustable upper and
lower thresholds the latch circuit provided
by transistors TRI and TR2 is necessary.
The latching action operates as follows:
Initially assume that the input temperature is below the lower set point. The module Low Temp output will be high (

except when the alarm is sounding. When
the external supply is removed the battery
instantly takes over and runs the module
and the latch, maintaining the memory and
the latch condition.
It is not recommended to use a recharge-

module High Temp output and so there will
be no drive to TR2 which will be off.

The collector of TR2 will be held at almost I.5V by R6 providing additional cur-

rent to turn on TRI via R5. The output
Darlington transistor TR3 will be turned
on via R7.
As the temperature rises above the lower

able battery as the slow trickle charge is

set point both the module Low and High

tion is to fit a good quality Zinc Chloride

Temp outputs will be at OV. TRI will

cell.

remain turned on via R5 and the circuit will

It is not recommended to run the circuit
without a battery unless the alarm is disabled by disconnecting RI I. Just removing
the sounder is not enough as current will
still flow via RIO and RI I.

more destructive than helpful. The best op-

stay in this state even if the temperature
falls below the lower set point again.

When the temperature eventually rises
above the upper set point the module High

Temp output rises to I.5V. This turns on

POWER SUPPLY

TR2 via R4 so that its collector voltage falls
to nearly OV. This turns off TRI via R5 and
output transistor TR3 via R7. The collector

Power to the Thermostat can be provided

by any supply between 3V and 60V. The
supply shown in Fig. 2 is a simple mains
supply incorporating a mains rated 10A

of TRI rises to I.5V and so holds TR2 on
via R3.

If the temperature now falls below the
upper set point the circuit remains in the
same state with TR2 on and TRI and the
output transistor off. This state is only

relay.

The transformer T1 output of 24V is
half -wave

rectified

by

diode D7 and

smoothed by C3. Resistor R9 protects the
circuit by limiting the potential output
current under short circuit conditions.
The relay coil resistance is rated at over
I kilohm and so the current required at 24V
is only 20mA or so. D6 provides a path for
the decaying relay coil current when TR3
turns off and so prevents damaging high

changed when the temperature falls below
the lower set point and the cycle returns to
the starting point.
Capacitors CI and C2 prevent the latch
being affected by interference spikes.
The state of TR3 is indicated by I.e.d. D5
which lights when load current is drawn. In
the event of currents above 40mA being required from TR3 it is necessary to add a
resistor across D5 to shunt some of the current. Diode D4 protects TR3 from reverse
voltages that could be applied by accident.

voltage spikes.

The use of a very small transformer has
several good safety points. The first is that
such transformers can sustain continuous
short circuits on their secondary windings.
and the second is that the primary winding
wire is so thin that it acts as its own protec-

SUPPLY GACK-UP
Power from external supplies drives the
module via series dropping resistor R8 and
shunt regulating diodes DI. D2. D3. As the

tion fuse.

The only problem that can occur

is

high temperature if the primary develops
shorted turns. To ensure that this is not a
danger the supply can either be housed in
an "Earthed" metal box, or. fitted with a
thermal fuse rated at 90 degrees C fixed
near to the primary winding in series with

total current is under 20µA a high value
resistor is used and supplies from 3V
to 60V can be connected without component changes. Three diodes in series drop

around I.5V at low current levels and so

the incoming mains live lead and housed in
a non flammable plastic box.

give the required module voltage.

The battery BI does not supply power

Extra terminals on the power supply
board facilitate wiring by providing addi-

when its voltage is below the regulated supply across the diodes and so is not normally
used when external supplies are connected

tional connection points.

The completed thermostat system, including sensor probe and relay board

and TRI will be turned on via RI. The
collector of TRI will be at OV as will the

Fig. 2 External power supply and relay
circuit for the thermostat.
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Fig. 3. Thermostat printed circuit board component layout, full size copper foil master patern and photograph of the
display module. A spare pushbutton switch has been included and the pre -punched front panel allows for this switch.
Note that one set of contacts on each switch are commoned together internally and complete the supply connections on
the board
The entire thermostat circuit is completely isolated from the mains but additional safety is provided by earthing the
secondary side of the transformer, espe-

COMPONENTS

cially as the probe could be used in liquids.

The tip of the probe is not in electrical
contact with the sensor element inside.

R1, R3, R4, R5
R2, R6, R7, R8

CONSTRUCTION

*R10

The Digital LCD Thermostat is built on
two small printed circuit boards (p.c.b.$).
These boards are available from the EE
PCB Service, codes EE740 and EE741

The component layout and full

*R11

copper foil master pattern for the Thermostat board is shown in Fig. 3. The assembly
of the thermostat board is straightforward
and as long as the components are iden-

tified correctly there should be no dif-

D1 -D4
D5

TR1, TR2, *TR4
TR3
IC1

*WD1
B1

pushed right down to the board before
soldering. Any that are slightly misaligned
can be corrected by re -melting the solder
when the panel is finally fitted.

120WER/FIELAY

78mm x 102mm x 37mm; connecting wire; solder pins, M3 fixing nuts and
bolts; solder etc.

* Optional components for audible warning circuit
t One pushbutton switch is included as a spare.

PSU and RELAY BOARD
Resistors
R9

47

0.25W 5% carbon

Capacitors
C3

15µ radial elect. 63V

Diodes

BOARD

The component layout and full

1N4148 signal diode (4 off)
Red I.e.d. (3mm)
BC184 npn silicon (3 off)
ZTX600 npn Darlington high gain
TCM2W 41f. -digit I.c.d.temperature display module,
with remote probe (Magenta)

6V -12V piezoelectric transducer
1.5V AA size battery
tS1 -S8
Pushbutton non -locking switch (8 off)
Printed circuit board available from EE PCB Service, code EE740; case, size

The push buttons must align with the
front panel cutout holes and so need to be

10n ceramic 50V, 0.1 in. pitch (2 off)

Miscellaneous

The diodes have a broad black or
coloured band at the cathode (k) end
The transistors are easier to fit the correct
way as they have one flat side. Make sure
that BC184 transistors are used and NOT
BC I84L which have a different pin out.

10k

Semiconductors

components can go either way.

which must be fitted as shown in Fig. 3.

TALK
P age

1k

Capacitors

ficulty. The transistors and diodes must be

fitted the right way round but all other

See

180k (4 off)
18k (4 off)

All 0 25W 5% carbon
C2

size

CONTROL BOARD

Resistors

D6
D7
size

copper foil master pattern for the
Power/Relay board is shown in Fig. 4. This
board carries mains voltages so each stage

of construction should be checked very
carefully before moving onto the next.

There are only a few components on
the Power Supply/Relay board. The diodes
need to be fitted with their cathode ends as

1N4148 signal diode
1 N4002 1 A 100V rect.

Miscellaneous
T1

RLA

3VA Mains transformer;
Primary OV-120V, OV-120V; or 240V
Sec. OV-12V, OV-12V; or 24V
24V 1160 ohm coil, with 10A 240V changeover
contacts

Printed circuit board available from EE PCB Service, code EE741; 8 -way
p.c.b. mounting screw terminal block; 3 -way p.c.b. mounting screw terminal
block; plastic case, 62mm x 80mm x 37mm; 3 -core connecting wire.

shown and capacitor C3 has its negative side

marked with a black line and a series of
minus signs.

Provided the correct relay is used it can
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Fig. 4. Printed circuit board component layout and full size copper foil master pattern for the Power Supply/Relay board
Two sets of holes have been drilled in the board to cater for two sizes of transformer As mains voltages are present, be
extremely careful with this board and double-check all wiring before powering -up.
only be fitted one way round to match the
board drillings. Note that it must be a 24V
type with over lk resistance.

Once a temperature reading is obtained,
press the °C/°F button and check that the
display changes over from Celsius to Fah-

tween the -V and Relay (R) points on the
light when the latch is set.
Hold the probe near to the soldering iron
and as the temperature rises beyond the up-

The transformer must be treated with

renheit with a C or F indication on the

care as there are very fine wires between

right. If not, check the button and its con-

its windings and connecting tags, and
these may easily be broken by rough
handling. As with the relay, the transformer will only fit one way round

nection to the correct module pad.
The Time button should produce a clock

provided the correct type is used.
Note that there are two sets of drillings in
the board to allow a choice of transformer
size to match either I .2VA or 3VA, depend-

display with AM or PM indicated on
the left side. Whilst holding this button
pressed, check that the two Set buttons
alter the Hours and Minutes display.
Release the Time button and press the

Low button. The display should be a row

ing on availability. There is no benefit in

of dashes and the word MIN.

using one type in particular.
The power board has been designed to fit
into a standard small ABS plastic case, and
should not require any mounting screws as it
is a snug fit. If mounting nuts and bolts are
used they must be nylon types for safety.

The module is waiting for the lower set
point to be entered using the Iwo Set but-

edge of the board (battery negative to
board -V). This will enable the I.e.d. to

per set point the I.e.d. should light and the
word MAX flash on the display. The alarm
should also sound and the display remain
fixed for one minute. After this time the display should revert to normal, updating the
temperature display at 10 second intervals.

Allow the temperature to fall below the
upper set temperature and check that the
I.e.d. remains on. Put the probe into some

cool water and as the temperature falls

tons. Set the display to a few degrees below

below the lower set point the I.e.d. should go

out and the alarm sound. After the one
minute delay bring the temperature back
within the limits and check that the I.e.d.

leads to be held in position by bending

room temperature and press Low again to
return to the normal temperature display.
Repeat the process for the High button
but set the tipper set point a few degrees
above room temperature. The settings of
these two values can be reviewed by pressing High or Low once. Press again to restore normal display.
The correct operation of the latch can be

them into place unlike stranded wire which

checked by wiring a 9V battery with a

mum memory. Hold the Mem button in and
press High to display the highest reading
recorded. Press Mem and Low to display the

is relatively springy and hard to keep in

series resistor (220ohms to I kilohms) be-

lowest.

position.
Begin by soldering 150mm lengths of wire
to the eight points on the push button side of
the board and to five of the seven points on
the opposite side of the board (see Fig. 3).
The alarm sounder (if used) has wire ends
which should be soldered either way round

The finished Power/Relay board (full size). The 8 -way connecting block was made
up from four two-way p.c.b. screw terminal blocks.

WIRING
Wiring between the Display module and
the Thermostat board is done using thin
solid core 1/0.5 mm wire. This allows the

straight onto the board positions marked
Sounder and Sounder Pos.

Next remove the display module battery,

position the thermostat board in the correct place next to the module and make the

wire connections to the gold pads on one
side or the other. It is not necessary to
thread the wires through the module connectors' holes, simply lay them onto the
pads and solder. This is easy to do if the
pads and wire ends are tinned first and then
held together and heated with the soldering

iron.

The circuit is now ready for testing,
before final assembly.

TESTING
Double check the wiring and when everything looks correct re -fit the battery to the
display module. The temperature should be
displayed after a short delay. If not remove
and re -fit the battery several times to ensure that the module power -on reset function is given a chance to work.

Everyday Electronics, Mat' 1991

remains off.

If all this is correct the latch is working correctly and the only remaining func-

tion to check is the Maximum and Mini-
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Front panel of the Digital LCD Thermostat showing the layout of the "programming " buttons and display window.
To clear the high memory press Mem and
High and both Set buttons together. To clear

the low memory press Mem and Low etc.

The upper and lower set points can be
cleared by pressing High and the two Set
buttons or Low and the two Set buttons.

FAULTS

Faults are likely to be due to badly
soldered joints or incorrect components
and should easily be found by inspection.
Crossed wires should be self-evident as the

button functions will vary.

The operation of the latching circuit
can be investigated further using a multi meter if necessary, and the inputs can be
provided artificially by disconnecting the
Set and Reset wires from the module and

touching them onto the battery positive
terminal.
The power supply and relay board can
be tested by connecting the mains supply
and measuring the output voltage. To be

safe fit the board inside the case or fit
leads to the three output terminals so that
measurements can be made without com-

ing into contact with the mains connections. A IA mains fuse should be fitted
into the mains plug.

Expect an output voltage of over 40V
off load. The relay can be operated by

shorting the Relay output to -V and

should click solidly.
As a final check the boards can be interconnected and the correct operation of the

l.e.d. and relay confirmed. It should be
possible to remove the display module
battery without any change to the opera-

tion of the circuit, provided the alarm
components are not used. Check that the
total voltage across DI -D3 is I .5V.

FINAL

ASSEMBLY

The temperature probe will need to be
disconnected from the display module so

that its lead can be threaded through a
small hole drilled in the rear part of the

296

The battery holder is part of the Display Module which is
fastened to the p.c.b. behind the front panel cutout.

thermostat case. The position of the hole

By controlling hot water temperature

is not critical and should be chosen to
suit the application. The use of a plug

with a wide band between upper and lower

and socket is NOT recommended for the
probe connections as the long term accuracy and reliability could suffer unless
very good quality connectors are used.

The Module is easily dismantled by
removing the self tapping screws from

set points and the probe taped onto the
outside of the hot water cylinder major
savings can be made. The temperatures can

be monitored and adjusted by trial and
error to obtain the most suitable settings.
and the distance of the probe from the top

of the cylinder varied to adjust the con-

battery housing. Always
remove the battery first, and remember
which pads take the probe connections.
The probe can be connected either way
round.
To extend the probe lead it is possible
to use ordinary twin speaker cable. Twin
screened cable will be preferable in areas

trolled volume.
Other applications include soil heating;
greenhouse heating, cooling and ventila-

prone to interference, with the screen
connected to battery negative. The accuracy can be checked by measuring

ing or rising temperature by interchanging the Set and Reset connections to the

the

plastic

water temperature and comparing it with
a known accurate thermometer.
The display module is attached to the
thermostat board using M2 screws and
3mm spacers (or two nuts). This sets the
height so that the display lies just behind

the front panel cutout. The whole assembly is mounted on the case front
panel using 6BA or M3 screws and
12mm metal or insulating spacers.

The Magenta kit comes with a pre punched and printed panel to give a
really professional look. If desired a
plain panel can be drilled and cut to fit,
but the square cut-outs are hard to make
neatly without good tools.

APPLICATIONS
This is a versatile and effective temperature controller. The output can be used to
control heating and cooling systems or to

sound alarms to indicate over or under

tion; tropical aquarium temperature control; frost protection; photographic chemical temperature control, and a vast range
of commercial and industrial applications.
The relay can be arranged to close on fallmodule, and additional slave relays can be
added if extra contacts are needed.
Low voltage applications do not need the
mains transformer, and the output transis-

tor can drive either low voltage relays
or power transistors to control fans and
heaters. There will be many applications

where a low voltage isolated supply is
available and so the power supply section is
not necessary.

SAFETY

Note that although the thermostat is as
reliable as any other piece of electronic
equipment it should not be relied upon in
situations where its failure could put life or

property at risk. A sensible procedure
would be to have a simple mechanical
safety thermostat to limit over or under
temperature, and to use the electronic
thermostat for accurate control within
these limits.

temperature conditions.
Its prime application is in domestic heating

When used with domestic heating systems the boiler normally contains all of the
necessary protection devices. The thermo-

control where its use is virtually guaranteed to
save money. Most hot water systems have few

stat can be fitted into the external wiring
without danger. Do not tamper with the

controls and there is rarely any form of temperature monitoring or display.

wiring inside the boiler under any circumstances.

0
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HI RES MONITOR
MADE IN UK (GREEN SCREEN)

deal for computer applications.
Simple input 12V at 1.2A.

ELECTRONIC COMPONENTS
& EQUIPMENT

limo

table for tilt and angle Supplied with a 1 7m lead fitted
with a cigar lighter plug

COMPOSITE VIDEO,

MAIL ORDERS' WHOLESALE

Supplied complete with full handbook and Circuit diagram and full parts list
!Manual available separately E2 each)

RETAIL

SEND ORDERS TO - DEPT 5

MARCO TRADING

12V dc oscillating car

A

with a large suction
Very high quality mcnitor, complete apart from the fan
cup for attaching the fan to
case. Resolution at Centre is 903 lines therefore the dashboard. Fully adjus-

SPEC
SUPERTRON1CS
Tel 021 666 6504
65 HURST STREET

THE MALTINGS, HIGH STREET, WEM
SHROPSHIRE SY4 5EN
Tel: (0939) 32763 Telex. 35565
Fax: (0939) 33800

BIRMINGHAM B5

vertical Frequency
Resolution at Centre
Linearity.

OTE

WALTONS

ELECTRICAL & ELECTRONIC
COMPONENT SUPPLIERS

0902 22039
550 WORCESTER ST
WOLVERHAMPTON

24HR ANSAPHONE

Tin (178mm)
12V/1 2A
15-19KHz
50-60Hz

CRT Size
Power
Line Frequency

900 lines

, 2%

12 OKV

EHT Typical

12-7.5uS
750uS

Line Blanking
vertical Blanking
video Input unterminated
terminated
video Response
Video Rise/Fall
Video in for 35V outut
ORDER CODE SO/MONITOR

POST PACKING £1.75
ALL PRICES INCLUDE 15% VAT
LOOK OUT FOR NEW SPECIAL OFFER
EVERY MONTHWITH EVERYDAY
ELECTRONICS

12K
75R

22MHz
17nS
1Vp-p

_ram. 591 '+25

C -15W IRON
CS -17W IRON
XS -25W IRON
XS -KIT 25W
CS -KIT 17W
C -KIT 15W

4 x 12CW CLAS A AMPLIFIER

RESISTORS

ALL BITS FOR IRONS - E1 75

BOO5N (CPA 504)

16 99
13 75
15 10
110 75
15 40
18 75
C1525

ELEMENTS E4.10 STANDS E3.24

High pow ar 4 -channel class A amplifier
deliverying 4 x 120W or 2 x
capable

240W in bridge mode Inputs are direct

125 CO

1399

from the speaker outputs of the car radio
cassette, Or low level phono inputs with

2 x 60W CLASS A AMPLIFIER B0005LA (CPA UM)

left and right level controls Full thermal

Class A stereo in -car amplifier camble of delivering 2 x 60W stereo or overload e rotecbon

12)W mono in bridge mode Inpu s are low level phono with let and
richt level controls Full thermal and overload protection
2 o BOW stereo() 1°Y THD
Output power
ITOW mono 0 I% THD
30013
Si )nal to noise ratio
Frequency response
100mV-3V2(e.td2°°juS )°abHlez
input sensitivity
Low level input ?OM/
Input impedance
411
Oi.tput impedance
14 4V dc 15A
Power

ORD/R CODE
TOOL DESOL
SPARE TIP 75P

d x 120W Or

Output power

2 x 240W (bridged)

9008
Signal to noise ratio
Frequency response 10-50000Hz
100mV-3V adiustable
Input sensitivity
high level input 10012
Input impedance
Low level input 201E12
14 4V dc 60A
400 x 240 x 50mm

Power
Dims

240 x 120 x 50mm

Duns

OJT
2

.deer in,

very high quaiity Mini -Bug
baby alarm etc" A very good range is
obtainable - we have obtained over -.
mile, but it does depend on conditions

Simply remove Wolf - insert battery and you r ready is go Reception can
be obtained on In. FM radio
Frequency
Power

X 3 -way component speaker system co nprising two 65

woofers, two 4 mid -range. two 2 25 tweeters and all leads. filters
and fixing screws Finished in black with black mesh grilles
Maximum power
Frequency resonse
Speaker sizes
Impedance

An

in -car

adaptor

to

provide two cigar lighter

60W/side sockets from the single
60-20000Hz socket provided in the
6 5 woofer 4 mid ange 2.25 tweeter car In ernally fused at
411

15A

DRAKE Type C2515 25VA

Very high quality still in production

105-109MHa FM
PP3 9V Battery

times the price

(not includedl

425 x225

y

.

Primary
Secondary

240Vac (0-120 0-120)
15V -C- 15V at 1 6A

70 55 x 50mm
80mm
Fixing Centres
Approx 000 pcs available
Dims

10 -i-

ORDER CODE SO, 308

13 75

13 00

ORDER CODE SECJFMB1

RICE: £9.99

ncludes

11,se

01, 0,

kits - we now over the above transmit-

TYPE

upplied complete with lull, easy to follow instructions Boy NOT INCLUDED -

Input
Output
Plug

ter in kit loon Ideal for the beginner See our BOXES Section for suitable
housing
ORDER CODE SEOFMKIT

PR

7.50

BACK-UP LEAD

dr Optima Alarm C:introl Panel ACID BATTERY
External Red Be Box

FM TRANSMITTER KIT
For

2x

SO/POW/EMI
1

70p

12V TWIN FLUORESCENT
LAMP 12" DOUBLE TUBES

1

Hand held or hanging, 12ft
Curly cable. 5 times normal
headlamp intensity Onioff
switch Simply plugs
into cigar lighter
socket

£5.99
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1

Internal Passive I R

2 x Door Contacts
Siren for bell boo
* 100 mtrs cable and clips
dr Full fitting Irish, lions

te47\

E 4 95

14 99

10 -

14 70
14 75

Our prices INCLUDE VAT!
Approx 10 lengths odd assorted sizes from

1 6mm to 12 7min Lengths 12

12V 1 9Ah

£14.00
LEAD ACID
CHARGER

£19.99
MMco
LATEST 1991
CATALOGUE
Velleman Kit Catalogue
* Free pre -paid envelope
* Many new lines
* Pages of special offers
* Free gifts
PLUS NEW COLOUR

£1.50 32 PAGE SPECIAL OFFER
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Constructional Project
N

MODULAR DISCO/
LIGHTING SYSTEM
Part One; SWITCHED POWER OUTPUT MODULE

CHRIS BOWES
First of a series of modules that
should make you a No. I hit for
disco light shows-On-The-Road
op for Home Parties
ALTHOUGH there are a number of
disco lighting systems which are
available, either as complete units
for purchase, or as constructional circuits,
they all seem to suffer from the common
problem of inflexibility.
Most systems actually comprise two distinctly separate circuits. One part (which is

invariably a low voltage, control circuit)
is used to generate the control sequence

which determines which of the (usually
four) outputs is actually in operation.
This is linked to the second part, which is

used to actually switch on and off the
mains voltage outputs, which are con-

ensure that this problem will never occur.
All of the low voltage circuitry is completely isolated from the mains connections
via a transformer driven power supply and
the output switching circuits, where mains

voltages are present, are isolated from
the control circuitry by means of optical
isolators.

SYSTEM OUTLINE
The Modular Disco Lighting System has
been designed to take advantage of the
Fig. 1. Examples of how various modules can be connected together

UPTIONAL CONSECTIOM

acs or solid state relays.

' SFEOND OUTPUT

ElIF MUUMUU

.

With conventional disco lighting sys-

This may be in spite of the fact that the part

Li
MODULE

Often the reason for the permanent linkthe
(b) A slightly more complex arrangement
wi h an effec s module triggered by a
sound operated effects module

an unfortunate spin off, in that, if for any
reason the Live and Neutral phases of the
incoming mains voltage should become
reversed, then the OV (Earth) wire of the

be selected to drive any of the pulse driven
units and so synchronise any or all of the
other effects in unison, in time with the beat
of the music.
The Mains Output Controllers have been
drive them are also available (suitably buffered) at an output socket. This output can
thus be fed in turn to the input of another

controller. As the next controller in the
chain will also provide it's input, again
suitably buffered at an identical, output

module system, most of the units will con-

tinue to function even in the event of a
failure in one part of the system.

the Modular Disco Lighting System has
also been designed to include a third type
of System Control Module. These modules

to the "Live" of the mains wiring. If this
unfortunate circumstance is compounded

are used to interlink, control and route

with an absence of an effective mains Earth

signals from the low voltage control mod-

for any reason, a unit constructed in this
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Light Module) in the system. which are
connected to a sound source have been
designed so that they will also provide a
pulsed output, driven by the beat of the
music. This output pulse can, if required,

In addition to the two types of modules
described above which can be categorised
as Effects Modules and Output Modules,

low voltage circuit could become connected

of the Modular Disco Lighting System to

ample, any units (such as the Sound -to -

MODULES

overall cost of the system. This practise has

manner could become potentially lethal.
Great care has been taken in the design

the overall system are taken into account

during the initial design stage. For ex-

The power which is required to drive
the low voltage control units is provided
by the mains driven output control units.
The low voltage units can, however, control more than one output controller and
so the low voltage power distribution network within the inter module connections
has been designed so that, in a multiple

,odulte,

voltage circuit, in order to reduce the

A modular system also lends itself to
even more versatility if the demands of

gether.

, C POISE

CASE FOR
ISOLATION
is

with another, different, effects controller as
required.

link an infinite number of output units to-

So, 0 OPERATEO

repeated in the new unit purchased.

common practice of commoning the mains
Neutral wire line with the OV line of the low

such a way, means that the low voltage
part of the circuit can be easily replaced

socket it becomes, theoretically, possible to

(a) Simplest configuration

of the unit which switches on and off the
lights will be, in one form or another.

ing of the two different circuits

cuitry to be organised as separate, optically
coupled modules. Being linked together in

designed so that the input signals which

nected to the mains voltage lamps, under
the control of the low voltage circuit. This
mains switching circuit, often employs tri-

tems, these two circuits are usually inextricably linked within the single unit so that
if, after a time, the effect tires with familiarity, the complete unit has to be replaced.

fact that it is more convenient, more flexible and safer for the two parts of the cir-

ules.
Using

the

"Masterlink" module

o

synchron ze any nun bur of effects
modules

One module (called Masterlink) has been

designed in such a way that any or all of
the functions available on the effects mod -
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ules can be synchronised together. Some
examples of how various modules can be
connected together are shown in Fig. I but
in effect, the number of possible arrangements are :nfinite, governed solely by the
availability of space, power and cash.

The heart of the system lies with the
Switched Power Output Module, described

in this first article. One output module is
required for each display of up to three
amps loading. The power output module

also provides power to drive the other
modules in the system.

CIRCUIT
DESCRIPTION

The complete circuit diagram for the

Switched Power Output Module is shown

capacitor which is included to smooth the

in Fig. 2. This module consists of three

power supply for the logic part of the

fairly simple. circuit building

separate,

blocks consisting of a power supply, a
signal processing system, and the main
switching system.

POWER SUPPLY

The power supply is a conventional
transformer driven full wave rectifier circuit. Mains power is fed through fuse FS1
and switch SI into the primary of the mains
transformer (TI), the secondaries of which
are combined to provide an a.c. current.
This passes through the rectifier bridge (DI
to D4).

The rectified current is smoothed by
capacitor CI and fed via the output fuse
FS2 to the control switches (S2 to S5) and
by the diode D13 to the remainder of the
modules connected to the system. The
inclusion of DI 3 is perhaps unusual in
power supplies but it is included to allow

the "commoning" of the outputs of a

number of power supplies, in similar modules, to power the rest of the system.

When a similar power supply (from
another output module) is connected to the

system and to provide decoupling.
The switches S2 to S5 are included to al-

output chassis mounted plug PL I /7 to

low manual operation of each of the opto
isolators. When any of the push -to -make
switches, S2 to S5 are operated. the positive supply (Vss) is fed through the push

PL1 /8 then the positive and common rails
are connected together and the inclusion

of output diodes prevents complications

switch and it's associated diode to the input
of that circuit's opto isolator.
The two diodes connected to the input of

which might otherwise occur.

SIGNAL
PROCESSING

each isolator serve to form a simple OR
gate which allows either of the two inputs
(in this case that from the push -to -make
switches and the input from the external
effects module) to be in the active state
without this interfering with the other in-

Incoming signals from the input socket
SK /1 to SK 1/4 are fed to a 4050 non inverting buffer, ICI. The buffered signals
are then fed both to the output chassis plug
(pins PL I'1 to PL I /4) and through diodes

put.

D6, D8, DI 0 and D12 to the inputs of the

MAINS

respective optically isolated triacs 1C2-105.
Within the complete system any

SWITCHING

Switched Output Module can be used to

Each of the circuits is provided with an
identical mains switching system which

route the signals from an effects or control
modules to an additional routing controller
or output module. ICI is therefore included

operates in the same way as the following
description for channel one.
When a Logic I ("high") signal, gener-

to provide buffering and prevent false
operation of outputs due to signal loss.
Capacitor C2 is a standard decoupling

ated either from an external source and

Fig. 2 Complete circuit diagram of the Switched Power Output Module for the Disco Lighting System. FS3 is a protection fuse
for the transformer LP1 to L P5 are mains neons which each incorporate a dropper resistor
CHANNEL

CHANNEL

ONE

TWO

PL1/1

SK1/1

P1112

SK1/ 2

...1

F51

toA

51

FS3

63mA

1

Crum

0

a 0

4050

13

14,00,

53

52

120V a
C2

2.7

RED

coy_

05

0 CI

R1
10k

7

ue

01

R2
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routed via pin I of SKI or from
the operation of S2, is available at
the cathode (k) of either of the two
diodes D5 or D6 then the I.e.d. sec-

N.11-

tion of the opto isolator (IC2) is

T

energised and triggers the triac sec-

tion. This causes a current to flow
from the output of SI, through the
triac to the output connection (pin
2) on socket SK2. Fuse FS4 is included in the circuit to protect 1C2,

FS2

52-S5
C01,

which has a maximum rating of 3A.
The presence of an output mains

52

voltage at SK2 pin 2 is signified by
the illumination of neon LP2. Be-

Si .gia

cause of the circuitry inside the solid
state relay (1C2), this neon also

SK2/2.0-a-.

glows at half power, irrespective of
whether it is energised or not, in the
event of there being no load connected to the output pin. This has
often proved to be a useful aid when
fault finding.

CONSTRUCTION

D5

IC 2

(Via F$I.)

k

(Via FSS)

D7

09

SK1/1
ma- SKI/2

ICI.

(Via FS6)

R3

DI1 \

The Switched Power Output Module is built on a single -sided printed

1.12

1C3

SK2/3

SK2/4.11.-

circuit board (p.c.b.). The full size
foil pattern and the component lay-

0,3

rt

53

k D6

105

SK215.4....41/
(Via FS7)

SKI /3
SK1

SKI/7
0.SK1/13

55

out is shown in Fig. 3. This board is
available from the EE PCB Service,
code EE739.
The entire

system

has

been

I EE30350 I

designed so that all of the modules
can be fitted into the same style of Fig. 3. (above) Printed circuit board component layout and (right) full size copper foil
case so it is recommended that the
master pattern for the Switched Power Output Module.
case detailed in the components list,
or one with similar dimensions, should be
though this process can be carried out in
All the components of a particular size
used for all modules.
any convenient order. You will find that it
should be soldered into position before
Once a suitable board has been made or
is easier to perform this task if the comgoing onto a larger size of component.
purchased. the components can be inserted
ponents are inserted in ascending order of
Care should be taken to ensure that the
into the board and soldered in place. Al size.
polarity sensitive components (Cl, C2, ICI
and all of the diodes) are connected with
the correct polarity.
ICI is best accommodated in a socket
which is soldered in place along with the
other components. The i.e. should be in-

COMPONENTS

SWITCHED OUTPUT MODULE

Resistors

10k (4 off). All 0.25W 5% carbon

R1 -R4

Capacitors
Cl

2200p axial elect. 25V

C2

42 tantalum, 63V

Semiconductors
D1 -D4
D5 -D12
D13

ICI
IC2-1C5

serted as the last task before testing out the
unit.

W005 bridge rectifier
1N4148 signal diode (8 off)
1N4001 1 A 50V rec. diode
4050 Hex, non -inverting buffer
3A solid state, opto-isolated relay (4 off)

WIRING UP

See
6)[11.10P

TALK
paw

Miscellaneous
T1
S1

S2 -S5
LP1

LP2-LP5
FS1

FS2
FS3

FS4-FS7
SKI
SK2

PLI

Mains 6VA p.c.b. mounting transformer;
12V 0.25A, 12V 0.25A secondaries
10A 240V s.p.s.t. toggle switch
S.P.S.T. min. push -to -make switch (4 off)
240V panel mounting neon, red
240V panel mounting neon, yellow (4 off)
10A 20mm fuse and panel mounting fuseholder
250mA 20mm fuse and p.c.b. fuse clips
63mA 20mm fuse and p.c.b. fuse clip
3A 20mm fuse and panel mounting fuseholder (4 off)
10 -pin circular video chassis mounting socket
(with matching cable plug)
8 -pin non -reversible mains 6A chassis socket, Bulgin P552 (2 off)
10 -pin circular video chassis mounting plug
(with matching cable socket)

Aluminium instrument case (Maplin "Blue Case 233"), size 250mm x
150mm x 75mm; 16 -pin d.i.l. socket; heavy-duty wire (see text); mains 3 -core
cable; connecting wire; p.c.b. stand-off pillars (4 off); solder tags; solder etc.
Printed circuit board available from the EE PC8 Service, code EE739.

Approx cost
guidance only

£60
plus case
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The board is best not wired up to the
panel mounted components until all the
components, except for ICI, have been
inserted and soldered in place. Similarly
it is recommended that before any case
mounted components are installed that the
case should be drilled and lettered.
The connections between p.c.b. and the
case mounted components should be made
with flexible wires cut to the correct length.
There are a number of connections to be

made and the use of as many colours of
wire as are available will reduce the risk

of confusion at this stage. The ends of
the leads must be prepared by stripping
the insulation and solder tinning the bared
wires before the cable is inserted into the

appropriate holes on the board and soldered into place.

Alternatively, to make construction even
easier, p.c.b. terminal pins can be driven
into the board at each point where wires
are connected and soldered into place.
When this method is employed wiring up of
the unit can be left until after the p.c.b. has
been secured in place.

ASSEMBLY
Space within the case of this module is
somewhat limited so care must be taken
when assembling the completed project.
The suggested order of operation is to first
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installed, a piece of bared wire can be soldered across each of the remaining tags.
This wire is then connected to the Neutral
terminal on the output socket.

Wiring of the signal input and output
sockets is commenced by first soldering
suitable lengths of colour -coded wire onto
the terminals of the plug and socket before
they are mounted on the case. The wires
can then be passed through the appropriate
hole in the case and the socket retaining
nut screwed firmly in place.

EE 739

At this stage the printed circuit board
can then be offered into place and secured
on its stand-off retainers. The connections
to the board can now be installed and this

task will be made easier if terminal pins
have been soldered to the board whilst the
board has been made up.

The final task is to install the chassis
mounted mains inlet plug and connect it to

the wires which have been prepared for
termination to it. Each connection should
be checked with a test meter to ensure
that the case is effectively connected to the
Earth input of the mains input plug.

TESTING

L.1
loosely install the mains output sockets, the
signal input and output sockets and mains
switch SI into the case.
The printed circuit board containing the

main circuitry can then be offered to the
case floor in the correct place and the
position of the holes through which the
stand-offs will fit should then be marked on

The usual checks to ensure that no incorrect connections have occurred should

0

made by means of suitable heavy duty wire

connected to the appropriate fuseholder
and then passed through the neon mount-

ing holes. This wire should be soldered
onto the appropriate terminal of the neon
whilst the neon is outside of the case.
The neon can then be pushed through its
mounting hole and, when all five have been

be made before the unit is connected to
the mains supply and tested. It is important to remember, when testing this unit,
that MAINS VOLTAGE is present on the
PRINTED CIRCUIT BOARD so extreme
care should be exercised when atemping to
fault find on this unit.
Once the unit has been connected to a

source of mains power, and the mains
switch SI turned on, the red neon on the
right hand side of the panel (LPI ) should
be seen to glow. If a load has been

the inside of the case floor. All of the
components and the printed circuit board

should then be removed and the holes
drilled for the screws which secure the
stand-offs, which can then be installed.

Installation of the printed circuit board
should be left until later. All of the case
mounted components with the exception of
the five neon indicators and the mains in-

put chassis mounted plug and the input
and output signal connectors can then be
installed in the case and secured in position.

These components may be wired to-

gether as appropriate, remembering that
the current flowing between the input
mains chassis mounted plug, switch SI,
fuse FS I and the main circuit board can at
times exceed 104 and appropriate rated
wires MUST be used for these connections.

Similarly the wires joining the Neutral and
Earth connections of the mains input plug
to their common connections on the output
sockets MUST also be made with similar

Wiring and layout of components on the rear panel Two Buglin output sockets,
wired in parallel, have been used to allow lighting banks to be sited either side of
the 'Wage':
Wiring to front panel components. The common connection wire across the neons
can be seen. It might be safer to sleeve this lead.

size of wire.

A similar heavy-duty earth wire should
be used to provide the Earth pin of the
mains input plug with a good "earth" connection to the metalwork of the chassis
(case). A convenient point for this connection is to one of the two bolts used to secure
the mains input plug to the chassis.

Where connections are made between
the chassis mounted components and the

printed circuit board a suitable length of
wire should be connected to the component

ready for later termination on the circuit
board.

NEONS
Installation of the neons is made much
easier if the "live" connection to the neon is
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ii cue'

/A/ USE
V hen using this unit the selected effects module is connected by means of a

suitable cable to the input socket of the
switched output module and a suitable
light display is connected to the output
"Bulgin" sockets. The effects module will

then control the output module in the
desired pattern, with the output circuits
which are on being indicated on the yellow output neons (LP2-LP5).
If desired, usually because of the need

of a greater output than 3A (750W) to
be driven from the output module, the
signal input of a second output module
can be connected to the signal output of

the first Switched Output Module. In
fact any number of additional output
Layout and lettering of the sockets on the rear of the case.
connected to the output socket then none
of the neons LP2 to LP5 should be alight.
If no load is present then these neons
may glow at about three quarters power.
This is not unusual and is useful in so far

that this effect helps in the diagnosis of
faults in the output circuit.

When the press switches (S2 to

S5)

are operated the appropriate neon should

come on to full brightness. If a load is
connected to the output sockets this should
also be switched on.

To test the input connections and the
buffer amplifier (ICI) a nine volt battery
may be used to simulate the input of a

control signal from an "effects module"
connected to the input. The negative connection of the battery is taken to a suitable
Earth point and if the positive connection

is temporarily touched onto pins I, 2, 3,
and 4 in turn of the input socket then the
appropriate circuit should be switched on.
If you wish to check that this is also
being transmitted to the output sockets a

test meter or logic checker may be connected to the appropriate output pin and
the effect of connecting the plus nine volts

to the equivalent pin on the input socket
should produce an output of about 16 volts
(Logic I) on the output socket.

modules can be connected in a daisy
chain formation in this way, since each
signal output is buffered from the input
signal.

The effects module connected to the
output module(s) draws it's operating
power from all of the output modules to
which they are connected. In the event
of more than one output module being
driven by an effects module the effects
module will continue to work even if all
but one of the output modules suffers a
loss of power or fails in any other way.

Next Month: A Simple Chaser and
a Sweep Chaser will be described. This

provides an introduction to how the
system for generating effects works
and enables you to get your system up
and running.

Early prototype model showing positioning of components inside the case. Some of the components on the circuit board have
been changed and repositioned on the final model but the case layout remains the same.
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SHERWOOD ELECTRONIC COMPONENTS
45 Rutland Street, Mansfield, Notts NG1 8 4AP
SP1

SP2
SP3
SP6
SP7
SP8
SPIO

SPII
SP12

SPI3
SP18
SP19
SP20

SP2I
SP22
SP23
SP24
SP25
SP26
SP28

12 a 5mm Rea Leds
12 a 5rnrn Green Leas
12 a 5rnnl Yellow Leds
12 a 3mm Red Leas
12 a 3mnt Green Leds
10 a 3mm Yellow Leds
75 a 1N4148 diodes
25 a IN4001 diodes
25 a 1N4002 diodes

25 a Radial elect caps
15 a BC132 transistors
15 x BC133 transistors
15 x BC134 transistors
15 a BC212 transistors
15 BC214 transistors
15 a BC549 transistors

SP31
SP36
SP37
SP38

SPECIAL
OFFER

Cirkit

1

1

1

Choose any
2 packs
FREE
with every 10

5 a Crncs 4001

f 1 packs

SP103

SPIN

purchased

SP105
SP107
SP12I

5 a 555 timers
5 a 741 Op -amps
5 a Cmcs 4011

SPI22

12 a 14 pin DIL sockets
12 a 16 pin DIL sockets

5 a 74LS00

15 Muted presets
8 a Rect Red Lads 5 a 2mm
8 a Rect Green Leds 5 a 2mrn

TESTING
lifir

TM SERIES MULTIMETERS

D -MM Good Value!

Catalogue available - price Cl
Contains vouchers redeemable agains'
orders Many new lines in stock

Other items stocked -Boxes. Buzzers.
Connectors Irons, PCB equipment, Meters

Relays Switches Toots etc
Cheques or P 0

3 a Cmos 4013
4 a Cmos 4071
20 a 100/25V radial caps
5 a 1000/35V radial cap,
20 a 47.1i25%, radial caps
1 2 a 47u1/16V radial caps
SP39
SP40
5 a BC237 transistors
SP42
200 a Mined C Film resistors
SP44
2 a 5nun Lects-4 ea Red Grn r.
20 a 1N4000 series diodes
SP45
15 a 400mW zener diodes
SP46
5 a Mtn push button switches
SP47
12 a Aaial elect caps
SP48
SP102 15 a 8 pin DIL sockets
SP29

o

The TM series of low cost meters, with
31/2 digit LCDs. full overload protection.
strong ABS case and packed with
fea:ures. Supplied with test leads.
battery and manual.

NO VAT

SHERWOOD ELECTRONIC COMPONENTS Please adds P&P to orders under [20 00

VELLEMAN KITS
Over 100 Project Kits in stock
Send 50p for NEW 1991 Catalogue + Price List

RETAILERS WANTED
Why not be one of our many retailers who carry our top
range of high quality kits (Discounts to be arroncied)
Send Details and Letterhead to.

H IGH-Q-ELECTRON ICS
PO BOX 1481 LONDON NW7 4RF

TEL:

0707 263562
FAX: 081-209 1231

NSA

SCHOOLS AND COLLEGES WELCOME

DC current (10Ai continuity and diode test
Capacitance and frequency (200kHz)

56-05315

£19.99

ranges

56-05365
56-05375

£37.90
£36.75

56-00115
56-00135

£33.67
£45.95

56-00175

£57.49

56-07705

£38.98

Frequency range (20MHz) and HFE test
AC & DC current (10A), HFE and
continuity test
Capacitance and temp. ranges (inc.

TM 5375
TM 115
TM 135

probe)

Frequercy (15MHz) and capacitance
ranges and HFE. diode, continuity and

TM 175

LED test.

Capacitance meter. 1pF to 20.000uF

7705

BLACK
STAR
Top quality. UK
made, frequency
counters and
generators.

MEMO
I LLL I I\LII III _I
NOTHING STOPS FOR CRICKLEWOOD

TM 5315
TM 5365

-

ONE OF THE LARGEST RANGES OF COMPONENTS IN THE UK
FAST AND EFFICIENT SAME DAY PERSONAL SERVICE
VERY COMPETITIVE PRICES. QUANTITY DISCOUNTS AVAILABLE
NO MINIMUM ORDER

Meteor 100
Meteor 600
Meteor 1000
Apollo 100
Nova 2400
Jupiter 500
Jupiter 2000

10CMHz coJnter
600MHz counter

1000MHz minter

.

100MHz counter/timer
2.40Hz counter
500kHz function generator
2MHz function generator

19" RACK CASES

Order Code
U112
U212
U312
U412

Panel Size
WH (inch)
19 x 1.75
19 x 3 5
19 x 5.25
19 x 7 0

Rear Box
W

H

Weight

Price

2 5kg
3 3kg

24.95
29.75
31.95
34.95

D

17 x 1 5 x 12
17 x 3 0 x 12
17 x 5.0 x 12
17 x 6 5 x 12

4 Okg

4 6kg

All Hameg scopes
are supplied with

two x 10 probes.
T

HA1203-7

HM205-3
HM604
HM1005

mains lead. manual
and 2 year
warranty.
Dual channel, 20MHz
Digtal storage. 20MHz sampling
Dual channel. 60MHz
Triple channel. 100MHz

40 CRICKLEWOOD BROADWAY. LONDON NW2 3E -

TEL: 081-450 0995/452 0161
El FAX: 081-208 1441

la
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TELEX 914977

56-52037
56-52053
56-56040
56-01005

£388.70
£701.50
£701.50
£910.85

Full details of all the above are included In our comprehensive
catalogue. £1.60 (Inc. P&P).
All the above are currently in stock and available for immediate
delivery. Standard P&P £1.00, next day delivery £4.50.

Please add C3.00 P&P for the first item and C1.50 for each additional item
Please add VAT to above prices
Overseas orders welcome

CRICKLEWOOD ELECTRONICS LTD

£125.35
£155.25
£204.70
£339.25
£343.85
£126.50
£171.35

HAMEG
'SCOPES

Over 13.000 different components from all over the world
* Suitable for instruments, high quality
amplifiers and many other applications that
demand strength and professional finish
* New improved construction and finish
* Black anodised aluminium front panels
/*
* Separate front mounting plate, no fixing
screws visible of the front and the side of the
enclosure * Heavy gauge front panel is of
brushed aluminium finish enhanced with two
professional handles * With ventilation slits
and plastic feet * Rear box manufactured
from 1 1mm steel finished in black. Rack mounting or free standing
Comes in quick assembly flat package

56-00100
56-00600
56-01000
56-10100
56-02000
56-00500
56-02001

All prices include VAT

Cirkit

Cirkit Distribution Ltd.

Park Lane, Broxbourne. Herts EN10 7NQ.
Telephone (0992) 444111.
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winding(s) over and above the calculated
amount; the actual increase being so many
percent of the theoretical number of turns
INPUT ACROSS 1
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for so many VA loading. The actual figures
vary according to transformer size and the
relevant information is given in the instruc-

tions packed with the kit. The bigger the
transformer the better the regulation so if
your project demands a particularly stable
output voltage use the 200VA kit whatever
your actual requirements.

CALCULATIONS

Now, at last you can specify all necessary parameters. Assuming you've already

decided on your output voltage the next
step is to work out your required current.
To do this simply multiply your theoretical
value by the appropriate factor from Table

I. Next, multiply the voltage and current

WIND YOUR OWN
TRANSFORMERS

By Pete Roberts
MANY

constructional projects arc

designed

an off -the shelf mains transformer. However
to

use

specialised designs may well call for an
equally specialised transformer which can

only be obtained either by having one

custom wound (expensive) or by winding
your own.

Seen from the safety aspect, the mains
transformer is the most critical component
in any mains powered project and sloppy
workmanship can lead to both shock and
fire hazards. Transformer design is a "black
art" where theory comes very much second
to "suck -it -and -see" experimentation. Such
parameters as core material and dimensions.

turns per volt together with wire gauges
needed for given currents have all been
optimised over many years of design and
manufacture. Happily, though. transformer

kits are now available where all the hard
work's been done for you including pre winding of the critical mains primary.
Transformers constructed using these kits

should, as long as the maker's instructions

are strictly followed, result in a finished
article which meets the BS415 standard for
electrical safety. It must be emphasised,
however, that a homebuilt transformer

should NOT be used as a replacement in
BS415 approved equipment. By law, the
manufacturer's genuine spare part must be
fitted.

VOLT AMPERES

Transformer kits are available in several
different sizes, and the first task is to define
your requirements exactly. First, let's look
at this business of VA (Volt Amperes). Why

are transformer ratings not specified in
good old watts? The answer lies in the
general cussedness of alternating current
circuitry.
Where the load is purely resistive (i.e. low

voltage soldering irons or valve heaters)
the current flow in the load is exactly in
step with the applied voltage. This means
that calculating the real power -expressed
in watts actually dissipated in the load is
simply a matter of multiplying current and
voltage together.
304

Loads other than purely resistive may
contain inductance and/or capacitance as
well as resistance and are termed complex

or reactive loads. The current flow in a
complex load will not be completely in
step, meaning that some of the current
flowing will be "wattless" and do no useful
work in the load.

As this article is about the "nuts and
bolts" of transformer construction I don't
want to delve too deeply into a.c. theory
so we can forget about power factors and

whatnot for now. Suffice to say that as
some of the current does no actual work,

that portion of the voltage and current
actually doing useful work in the load is
termed as "Apparent Power", specified in
volt-amperes.

The wattless, or reactive current doesn't
just disappear unfortunately; it circulates
in the transformer windings causing extra
heating. This means that the transformer
has to have a somewhat higher rating than
would be expected. By far the most common transformer load in electronic projects
is the rectifier/reservoir capacitor combination in the power supply. This arrangement

has a capacitive (leading) characteristic
where current flow leads the applied volt-

age. Anyone building a battery charger
should bear in mind that storage batteries
display a very similar characteristic and

require the transformer to be similarly
uprated. Table.I gives the uprating factors
for most applications and all currents are
assumed to have r.m.s. values.

REGULATION

One other factor needs to be taken into
account when calculating secondary voltage - regulation. Unfortunately in an imperfect world, transformers aren't perfectly
efficient. Energy is lost both in the winding resistances (copper loss) and magnetic
"resistance" in the core (iron loss). This
means that as you increase the load on the
transformer the secondary voltage(s) fall
off; the regulation, expressed as a percentage, tells you by how much.

In practice, this means that the extra
turns have to be added to the secondary

rating together to give you your VA rating.
Now, from the turns -per -volt tables in the

kit instructions, you will be able to work
out the number of turns needed on your
winding. To this figure is added the extra
number of turns needed to compensate for
losses.

Finally, the wire gauge needed for a
given current is again specified in the kit

instructions. Where your particular requirement would fall between two wire
gauges use the next heaviest (loiter s.w.g. or
higher mm diameter).
Where your transformer has multiple secondary windings, calculate the
parameters for each secondary completely
separately, finally adding all the VA's
together to arrive at the complete
transformer's power rating.
Finally, you have to decide which size kit

to buy. Most of you will, like myself, be
winding by hand; meaning that you'll not
get as many turns into the bobbin as an
accurate (and very expensive!) coil -winding

machine. Whilst in theory you should get
20VA's worth of secondary onto the bobbin of the 20VA transformer kit, in practice I would use the 50VA job. Likewise,
anything above 45VA or so might point to
using the IOOVA kit rather than the 50VA.

Saying that, the transformer to be described in this article is rated at I 6VA and
was successfully built on the 20VA kit. It
can be done as long as you're careful and
patient! I'll give you three design examples,

based on RS Components kits, the last of
which is the actual transformer whose con-

struction is to be described. This transformer is to supply the power in a twovalve radio project which I hope to present
at a later date.

EXAMPLES

For our first example, it is required to
run a 24V 40W soldering iron from 240V
a.c. mains. As this is a resistive load

no uprating of the secondary current is
needed. Bear in mind that in all these kits
the primary is wound in two halves. For
240V mains these are connected in series,
for overseas readers with 110V mains the
windings are connected in parallel (Fig. 1).
Power = 40W = 40VA
On -Load Voltage = 24V

Current = 40/24A = I.67A
Use 50VA kit (4.9 turns per volt)
Theoretical turns = 24 x 4.9 = 117.6 (118)

Extra turns for regulation = I% per
5VA load: 8% for 40VA

Extra turns =9.4

Actual turns needed = 117.6 +9.4 =
127

Wire gauge to carry I.67A = 0.8mm (21
s.w.g.)
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TABLE.1. COMMON PSU CONFIGURATIONS

Resistive load IsEc

Half wave rectifier

'LOAD

IsEc

capacitive filter

Full wave biphase rectifier - capacitive
filter 'SEC = /LOAD
Wire gauge to carry 4.8A = I .25mm (18
s.w.g.).

3 6 /LOAD

For our final example a transformer is
required to supply 200mA at 200V and
6.3V at IA. The transformer ratings have
been specified and take into account any
uprating.
High voltage winding
On load volts = 200
Secondary current = 50mA

Power = IOVA
Low voltage winding

Full wave bridge rectifier - capacitive

Full wave bridge rectifier

filter IsEc = 1.6 ILoAo

charger /SEC - 1 6 'LOAD

battery

On load volts = 6.3
Secondary current = IA
Power = 6.3VA
Total Power = 10 + 6.3 = I6.3VA
Use 20VA kit (6.4 turns per volt)

280V winding = 200 x 6.4 = 1280
turns

Extra turns for regulation = 1°/0 per
2VA load 5% for IOVA
Extra turns = 64 giving a grand total of
1344

Wire gauge to carry 50mA = 0.15mm
(38 s.w.g.)

6.3V winding = 6.3 x 6.4 = 40.3 turns

Extra turns for regulation = I% per
(b)

(a)

2VA load: 3% for 6VA
Extra turns = 1.2 giving a total of 41.5
(i.e. 42 turns)

Wire gauge to carry IA = 0.56mm (24

Fig. 1(a) Primary series connected for 240V mains. (b) Primary parallel connected
for 120V mains
Fpr our second example well consider a
transformer that is to supply 20 volts in a
regulated p.s.u. giving 13.8 volts at 3 amps.
The p.s.u. incorporates a full -wave bridge
rectifier and capacitor filter. As the designer
has only specified p.s.u.output current the
transformer rating will have to be uprated
by the appropriate factor.

Factor for full wave bridge/capacitor
combination = 1.6
Secondary current = 3 x 1.6 = 4.8A

1

The basic kit
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On load voltage = 20V

Power = 20 x 4.8 = 96VA
As only a single winding of comparatively few turns is needed the IOOVA kit
should be adequate.

Turns per volt (100VA kit) = 3.7
Theoretical turns = 20 x 3.7 = 74

Extra turns for regulation = 1% per
I OVA load: 9.6% for 96VA

Extra turns = 7
Actual turns needed = 74 + 7 = 81

s.w.g.)

PUTTING IT
TOGETHER
Nov* tor the interesting bit, actually put-

ting your transformer together. As they
say, a picture is worth a thousand words so
I'll let the following photo sequence do the
talking as much as possible.

Firstly, get all your materials together.
Unpack the kit (Picture 1) and check the
contents against the instruction sheet. Next
you'll need tools: soldering iron, side cut -

2 Tools and wincing materials
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/OR I Me De ellaehON
1.,1.11.

3 Commencing winding

^

I Mikji AND WM logiN0

4 The first secondary in place

I

I
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7 Insulation and marking of secondaries
ters, long nose pliers, screwdriver and

scissors. You will also need insulating
materials; suitable types will be suggested
later but for all applications paper masking
tape and varnish will be needed (Pic. 2).
As I do quite a lot of coil winding I use a

special insulating varnish but for one-off
jobs ordinary polyurethane varnish will do

nicely. Optional items are PTFE thread
tape (the type used for plumbing joints)

8 Putting the plastic shrouds in place
temperatures

of up

to

about

I10°C.

and polyester HT2 enamelled which can
withstand temperatures up to 180*C.
Whichever you use is a matter of choice but
the polyester enamel appears to be physi-

emery paper. During tinning, avoid breath-

cally tougher than the other types and
stands up better to the rough handling

gerously toxic isocyanates can be given off.

encountered during hand winding. It goes
without saying that you must use brand new

wire rather than any salvaged from old

and yellow polyester "transformer" tape.
Naturally you'll need a suitable amount

equipment.

of enamelled copper wire of the correct

wire during winding the reel has to be able
to rotate freely as wire is removed. I use a

gauge for the job. Under no circumstances

use plain tinned wire as to do so would
result in one large shorted turn which could

result in a fire when the transformer is
powered up.

WIRE
Enamelled copper wire comes in three
grades: self -fluxing PVA and polyurethane

insulated, both of which are suitable for
306

this is done in exactly the same way as
plain copper wire. Other types will need
the enamel removing with medium grade

To avoid twisting and snapping of the
large screwdriver as a mandrel, with the
reel slid onto the blade before clamping the

blade to the bench with a "G" cramp or
vice.

WINDING

Now you are ready to start winding.

Firstly, tin the end of your wire for about
25mm from the end. With self -fluxing wire

ing any fumes as small amounts of dan-

After tinning, the wire end should be
wrapped round the plain, vertical part of
the chosen bobbin terminal and neatly sol-

dered. Avoid excess heat as it's easy to
soften the plastic bobbin. Now start winding the coil (Pic. 3), taking care to wind the
wire as neatly as possible.

Where multiple secondaries are to be
wound the one using finer wire should be
wound first. This is to reduce the possibility
of damage to the enamel coating as fine
wire follows the sharp corners in the centre
of the bobbin without unduly straining or
cracking the enamel.
Unless you've got incredibly good
powers of concentration, you should make

a note of the turns as you wind them on.
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There's nothing worse than to get halfway
through a winding of several hundred turns
only to lose count and have to start all over
again. I dways have a pad and pen handy
and make a mark for every so many turns
counted. For small windings I usually
count batches of ten, with batches of 50 or
even 100 for larger windings.

While winding, generously coat the
winding with varnish which will protect the

wire from ingress of damp as well as
preventing the winding buzzing in use.
When the required number of turns has
been wound, the end of the wire is then
tinned and soldered to the appropriate
terminal.

After terminating the winding, a
generous coat of varnish should be applied
and allowed to dry whereupon the result
should look like Pic. 4. Finally, wind on a
couple of layers of polyester "transformer"

tape followed by a couple of layers of
masking tape (Pic. 5).

Where another secondary is to be
wound, this is done in exactly the same way

as the first as in Pic. 6. Note that in our
example this is the low voltage, heavy
current winding. It is good practice to wind
all your secondaries in the same direction
as in many applications the phasing of the
outputs is critical.

After all windings are on and the final
layer of masking tape in place, mark the
secondary details on the winding before
you forget (Pic. 7). It's also a good idea to
fit the primary link now as that's another
easily overlooked detail. One other point;
you will notice that in the example transformer the windings completely fill the
bobbin. This ensures maximum efficiency.
The next task is to fit the plastic shrouds
to the sides of the bobbin. These protect
the windings from damage through contact

with the core as well as affording extra
electrical insulation, and they must not be
left out. The shrouds are fitted as in Pic. 8.

ASSEMBLY
Now, the core has been assembled.
Firstly. all the "E" sections are fitted
alternately left to right (Pic. 9). Make sure
that the sections are inserted in the correct
order as it's very easy to get one trapped
behind its predecessor. Continue filling the

(240V) or parallel (120V). An open circuit

would probably point to a bad joint on
your primary link(s).
The secondary resistances will depend on

wire gauge and how many turns. A simple
continuity test is sufficient here. Now it's
time for the acid test: those of a nervous
disposition may now prefer to retire behind
sandbags! Connect the transformer to the
mains - preferably with a small fuse in the
plug (3 amp or less).
Check the temperature
minutes; any significant

sumably extra sections are supplied to

after a few
heating (or
smoke!) would point to either shorted turns
in the secondary or incorrect connection of
the primary for the supply voltage. If all is
OK the next task is to check the secondary
voltages. These are measured using a
shiftable a.c. voltage range on your meter.

replace any damaged during assembly.
The assembly should now look as in Pic.

CA UT/ON

bobbin with sections until the final one
really has to be forced in.

The core stack should be as tight as
possible or else the finished transformer
will be noisy as well as less efficient.
Incidentally, you will have some sections
left over.

Don't worry over this; pre-

10. and it's easy to see where the "I" sections fit in. These are inserted as in Pic. 10.
Finally, the entire stack is carefully tapped

down with a light mallet or the back of a
wooden brush. Finally, the end clamps are
fitted as described in the instructions. The
RS kits have fibre washers fitted behind the
clamping bolts; these must not be left out.

TESTING

The end result should look something
like Pic. II. and it's now time for testing. Firstly, check for any continuity between the primary and core and primary to
secondary(s). With your meter switched to
its highest ohms range the reading must be
infinity in all cases.

Next do a resistance check on all the
windings (Pic. 12). Primary resistance will

vary between tens to hundreds of ohms
depending on the size of the transformer
and whether the two windings are in series

A Hord of caution. take great care not to
get yourself across the mains ioltage on the
primary terminals. Remember also that if.
like the example, your finished transformer

has output voltages in excess of 50 volts
that they can be just as lethal as the mains
supply. When meter testing on high voltage
circuits it is always best to stand on a rubber mat and try to keep one hand in your
pocket or behind your back.

Remember that your output voltages
have been calculated to be correct at a
given load; the test readings will be a
few percent higher. If the error is substantial then you've probably miscounted
turns and the transformer will have to be
stripped and wound again. If it passes all
the above tests it's ready for use. To finish
off, give both the core and windings a good
coat of varnish (taking care not to get any
varnish on the terminals) and allow to dry.

Before finishing off, a word of advice

10 Fitting the "I" laminations

9 Fitting the "E" laminations

NMI

11

The completed transformer

Everyday Electronics. May 1991

12 Measuring winding resistance
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when winding high voltage secondaries.
The enamel coating of the wire will only
withstand a certain amount of voltage.

SHOPPING LIST

When hand winding several hundred turns
of fire wire it's very easy to have a turn or

Transformers Kits - Available in various sizes from:

two slip down into the earlier part of the
winding, posing a risk of insulation break-

A layer of insulation every 50 volt's
worth of winding will prevent this hap-

Polyester Tape
Masking Tape
PTFE Thread Tape

sulation tape is not suitable for transformer work as it softens too much when
warm.
I think that we've covered all the
mind that the advice in this article is based

ing connected to the mains.

on the RS Components range of transformer kits. Other supplier's kit instructions may vary slightly and this article
should be used in conjunction with the

3. Don't attempt to modify the primary
winding or wind any turns on top of it.

4. Don't under any circumstances use
uninsulated wire for winding.
Winding very high voltage secondaries

maker's instructions. Should there be any

FINAL SAFETY
POINTS

available from either of the above companies,
from many other advertisers, or from the Scientific
Wire Co, 811 Forest Rd, London E17
081 521 1568
Electromail (12mm or 19mm widths)
any d.i y. shop (see text) or Electromail (500m1)
any d.i y. shop or Electromail

2. Where the transformer is wound with
a I:I ratio for isolation purposes, ensure
that the prewound primary is the wind-

relevant points now but please bear in

instructions take precedence.

t 0536 204555

Enamelled Copper Wire

pening. A few turns of PTFE thread tape
will do the trick nicely without taking up
much room. Make sure that the insulation is snug against the cheeks of the
bobbin. If you've got polyester insulating
tape then this is ideal. Ordinary PVC in-

apparent discrepancy then the maker's

t 0702 552911 (customer services)

Maplin Electronics
Electromail (RS kit)

downs.

(over 240 volts) is a job fraught with danger.
Even the slightest defect in the insulation can
result in arcing and flashover with the attendant risk of fire. It's best to leave the winding
of such transformers to a specialist firm who

formers use different core materials and
winding parameters and usually have to be
custom designed for a specific job.

As long as you're patient and careful,
making your own transformer is not difficult. It is also what hobby ,electronics
should be all about; learning by doing.

You should also be able to save a bit
of money as a transformer kit is usually
cheaper than the ready made item. Most
of all, you can tackle unusual projects
- for instance, equipment using valves -

I. All secondaries must be wound from
new enamelled copper wire of an ade-

Bear in mind also that the information in

where a ready made transformer may not
be readily available.
Finally, I have made up several of these
transformers as replacements in industrial
electronic equipment and have not had a

this article applies only to power trans-

single failure to date (touch wood!) so

quate gauge for the current it is expected
to carry.

formers operating at 50/60Hz. audio output transformers and some inverter trans-

I can recommend them with confidence.
Happy winding!

As safety is important. I'd just like to go

over a few points again:

will have the expertise and the materials
needed for the job.

What's so Special
about

electroniZe
CAR ALARMS
MICRO -PRESSURE CAR ALARM
This new type of alarm is triggered by a unique pressure sensing system. As
any vehicle door is opened air is drawn out. causing a minute drop in air
pressure. A sensor detects this sudden pressure change and sets off the
alarm. A sophisticated arrangement of electronic filters and timers provide
features to match more expensive ultra -sonic systems
i.
Micro -pressure intruder detection.
* 2 Operates on all doors and tailgate no switches needed.
* 3 Automatically armed 1 minute alter leaving vehicle.
* 4 10 second entry delay with audible warning.
* 5 Sounds horn Intermittently for 1 minute - then re -arms.
1

* 6 Easy fitting - only 3 wires to connect - no holes to drill.
* 7 Compact design can be hidden below dashboard.
I,'s one of many showing how
wide and vaned are the

to be found in our 1991

This module adds MICRO -PRESSURE sensing to any volt drop operated
alarm simply by connecting two wires across the vehicle's 12v supply. Use it

88 pages and cover, A4 size

Please send £1.50 (Cash/PO/Cheque/stamps)
for your 1991 EV Catalogue (Postage paid). We
give you refund vouchers for £1.50 usable
towards your next order value £5.00 or more.
WE ARE SPECIALIST SUPPLIERS FOR
SIEMENS FINE QUALITY COMPONENTS

MAKE
YOURS A

FREE
COPY

Britain's preferred mail-order
suppliers backed by 25 years
continuous experience and as up to
date as tomorrow's world

ELECTROVALUE LTD

28b St. Jude's Rd, Englefield Green, Egham, Surrey TW20 OHB

Phone Egham (0784) 433603
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All solid state Power MOSFET output - no relays.
Adjustable sensitivity.

MICRO -PRESSURE ALARM

It is well presented, illustrated
and easy to look up

Catalogue orders to:

8

9

ranges of COMPONENTS,
PRODUCTS and MATERIALS
Catalogue.

LECTRO 'ALU

str

Fax: 0784 435216

£21.75

D.I.Y. PARTS KIT £15.75

MICRO -PRESSURE TRIGGER
to upgrade an existing alarm or combine the benefits of both systems.
MICRO -PRESSURE TRIGGER
V 4.90
D.I.Y. PARTS KIT £10.85

VOLT DROP CAR ALARM
This alternative alarm uses the popular voltage drop method of triggering.
Based on the timers of the micro -pressure alarm it otters features 3 to 9 above
but relies on the existing door switch operation for triggering.
VOLT DROP ALARM
D.I.Y. PARTS KIT £14.55
£20.55

120o27 SIREN
An ear piercing altErnative to using the ,:ar horn. This high intensity piezo
siren can easily be aodea to attract even more attention.
120dB PIEZO SIREN

£12.95

All the above include cable. connectors and clear, easy to follow instructions.
All kits Include case, PCB. everything down to the last washer, even solder.
All prices now include post. packing and VAT on U.K. orders. Same prices
apply to all Europeal countries For delivery outside Europe please add £3.
Telephone orders accepted with VISA or ACCESS payment.
Order direct (please quote ref. EE5) or send for more details from

ELECTRON/ZE DES/GN

Tel. 021 308 5877

2 Hillside Road, Four Oaks, Sutton Coldfield, B74 400
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FOR YOUR
by Barry Fox
Interactive CD
I

US and UK Launches
The US and UK product launches will

There are 30 CDTV software titles now
ready, with 50 promised for launch and 100

handled quite differently. Whereas
Commodore hopes to take the US market
by storm by a heavy push with adverts like

the company's dismissive term for software

promised to report on Commodore's

plans for CDTV, the multimedia CD system
which rivals Philips' CD -I (CD -Interactive)
and Intel's DVI (Digital Video Interactive).

be

CDTV (which actually stands for Com-

"Honey turn on the TV I'm trying to

modore Total Dynamic Vision!) was, as expected, unveiled and demonstrated at the
Winter Consumer Electronics Show held in
Las Vegas in January. The system will go

is

on sale this Spring in the USA and UK,
before other countries.
The word from the software companies,

who are getting fed up with the delay on
CD -I. is that they welcome CDTV. It may
not be as good as CD -I, but, in the words
of one "it is here and it works - if Philips
holds back the domestic launch of CD -I in
Europe until June 1992, when the chips for

replaying Full Motion Video are ready.
they are dead. It will be too late".

DVI

is

out of the domestic market

frame. You need to spend around £2000 on

a plug-in circuit board and add-on CD-

think", Commodore's UK division
moving far more cautiously.

But it has to be said that only a few of
the 30 program discs running on 20 CDTV

will go on sale through Dixons and other
multiples. Players will not be sold by
computer dealers; and Dixons have been
asked to stack CDTV players with video
recorders and CD players, not computers.

Even before the trial had begun, Com-

modore UK was getting feedback that
£700 is far too much. The Amiga computer
sells for under £300 and a standalone CD
player costs well under £200. Commodore

the de Gaulle airport in Paris) but it is
consumer product.

cut prices too soon after.

the system.

The CDTV player combines an Amiga
chip set with a CD player in a black casing
which looks like a video recorder but takes
compact discs instead of video cassettes.

There is no keyboard. just an infra red
remote control with arrow keys to move a
cursor across the screen and "accept" keys,

like those on a computer mouse, to trigger
a function selected by the cursor.

Like CM, CDTV is a "buy and play"
system. The user plugs the player into a TV
set and hifi, loads a disc and switches on.
There is none of the complicated setting up
needed for CD ROM systems. The CDTV

player will be boxed with a disc which
behaves as an interactive multi media inAlthough the player
struction manual.
will also play conventional CD audio discs,

all discs must be put into a protective
caddy before loading into the machine.
Interestingly. Commodore's CDTV

players are being made in Japan by
Matsushita Kotobuki, a subsidiary of the
company which is backing Philips on

machines at the Las Vegas show came
close to exploiting the potential for CDTV
which Commodore promises. One of the
titles demonstrated at the press launch.

"Defender of the Crown", has pitifully
poor animation and is already available as

a CD ROM game in the UK. When I
reviewed it in CD-ROM format last year I
reckoned I would rather spend time at the
dentist than playing the game.
There is no accounting for taste, though.
Commodore tell me Defender is a popular
game. But will the kids who already play it
on a cheap computer, now spend at least
£70C (or even £500) on a CDTV player just

for the bonus of the stilted dialogue and
snatches of music that are stored on the
Defender CD along with the game?

Embarrassed, Old Boy?

The clear impression from Las Vegas

programme material available that comes
anywhere near to exploiting that potential.
This could backfire. If CDTV gets an early
bad name, it could turn the public off the
whole idea of multi -media CD, whatever

verted into the new disc format.

machines on a six week trial to consumers,
journalists, businesses and educational
establishments. Triallists will be given
software to try and asked to fill in
questionnaires. Then, in the Spring, CDTV

people in the UK are already looking for
lower prices on CDTV. They realise it
would be fatal to launch at £699 and then

clear that CDTV, which is based on the
Amiga computer with its well -respected
graphics capability, has plenty of technical potential. But Commodore is pushing
CDTV onto the market before there is

which has been written for existing computer game machines and routinely con-

1500

Commodore UK will put out

ROM drive for a 386 desk top PC. DVI is
fine for professionals (e.g. the system is
used for passenger information guides at

was that Commodore recognise the crucial
value of a market lead over CD -I. It is also

by the end of the year. This, says Commodore, does not include "shovelware".

The Ministry of Defence got its stolen
laptop computer back, just before war
broke out in the Gulf. The MOD's blunder

must not be swept under a carpet of
old boy net forgive and forgetfullness.
The MOD lost its laptop when it was
stolen from from an unguarded car on 17
December.

What really matters is that the whole

sorry saga, and the government's attempt
to limit embarrassment damage with a D

notice, leaves little doubt that the MOD
had failed to encrypt the data stored on
the discs or non-volatile memory. And
this is wholly inexcusable.

Inexpensive encryption programs for
desktop and laptop PCs are readily
available and easy to use. I know this first
hand because I was reviewing the latest
version (Ver 5.0) of Norton Utilities just as
the MOD's men were losing their laptop.

Norton Ver 5.0 costs £139 pounds
and contains all the programs which
will be familiar to existing Norton users
(facilities to recover files inadvertently
erased, repair corrupted data and wilfully wipe files so that they can never,
ever be recovered). Norton 5.0 also includes a program called Diskreet which
protects confidential files by coding them
with the data encryption standard, DES,

possibly guess. Thereafter all text stored

in the computer can be read out only
after the password has been re-entered.
The encrypted text does not even

show up on the computer's normal file
listing.

The

only

of

hope

cracking

the code, other than to spend 2000
years on random guesswork, is to use
the banks of supercomputers built by
the National Security Agency at Fort
Meade near Washington and the British
Government's Communications Headquarters at Cheltenham.

Footnote: If you buy Norton Ver 5.0,

be warned that you may well not find
the Diskreet encryption program included. It was there on the first batch of
packages exported to Europe, but then
the National Security Agency in the US
clamped down, objecting to the export

of DES software on the grounds of

national security. So although US
versions of Norton 5.0 do include
Diskreet, versions sold in Europe do not.

The NSA and GCHQ must be confident they can crack anything before it
is sold. They want to be sure there is
never any data in circulation which the
authorities cannot read!

None of this, of course, alters the

bas c point, namely that low cost, easy

ment.

to use hard encryption systems were
available off -the -shelf to the general
public (at least in the USA) before the

degook password which no one else can

MOD lost its lap -top.

developed by IBM and the US govern-

The user simply choses a gobble-

,

CD -I. The quoted price for the UK is £699,
with program discs costing £25-£30.
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SAFETY AT HOME
SMOKE
ALARM REPEATER
T R. de YAUXBALB/RN/E
A selection of inexpensive, easy to build,
audio/visual "monitors" that will enhance
personal safety in and around the home
SmokeA/armRepeater Persona/SterecPowerIndicator Passivelnfra-RedRepeatvr
This add-on unit will "repeat" an audible warning when the
master alarm is triggered but is sited too far away to be
heard directly. Will also benefit those who are partially deaf
now Commonplace with many people seeing
the good sense of fitting them

SMOKE DETECTORS are

strategically around the house. The Smoke
Alarm Repeater project is a battery powered add-on unit which gives an
audible warning when the alarm is too far
away to be heard directly. This could be the
case if it is sited in some distant part of the

house or in an outbuilding. This system
will also benefit those who are partially
deaf. The Smoke Alarm Repeater has been
designed for use with the common type of
ionisation detector powered by a PP3
battery inside the unit.
A spin-off from using this system is that
the smoke detector will operate from a bat-

tery pack inside the new unit rather than
from the small one in the detector itself.
Replacement is therefore made at a much
more comfortable level and avoids standing on a chair or ladder. This would be of

particular help to the elderly in avoiding

CIRCUIT
OESCRII2TIOAI

The complete circuit diagram for the

Smoke Alarm Repeater is shown in Fig. I.
A 9V battery pack B1 supplies current for

the new circuit and also for the existing
smoke detector through resistor RI.

With the alarm on standby. the current
requirement of a typical smoke alarm is

it with the alarm sounding and 4.5V (half
of 9V) while silent. It is the sensing of this
difference of 140mV which operates the
new circuit.

An operational amplifier ICI is used as
a voltage comparator. This operates in the
following way. When the voltage applied to
the non -inverting input, pin 3exceeds that
at the inverting one, pin 2, the device is on
with the output, pin 6, high (positive sup-

ply voltage). Under other conditions it

is

off.

A preset potentiometer VRI together
with fixed resistors R4 and R5 form a
potential divider connected across the sup-

I Op.A or less. With the value of resistor RI

ply. With the sliding contact of VRI at

specified (56Q). Ohm's Law (V = I x R)
predicts that 0.56mV approximately will

minimum rotation, the voltage applied to

appear across it. This is negligible and has

rotation 4.7V approximately.

no effect.

When smoke is detected and the alarm

sounds, the current increases to some
5mA and the voltage across resistor RI
rises to 280mV approximately. This voltage is "lost" as far as the smoke detector
is concerned - the nominal voltage appearing across it will now be 9V - 0.28V

= 8.72V. This is close enough to the

ICI pin 3 will be 4.3V and at maximum
At the end of construction, it will be
adjusted to provide 4.4V approximately to
pin 3. Thus, with the alarm on standby, the
inverting input voltage exceeds the non inverting one and the op -amp is off.

When smoke is detected, the conditions
are reversed and the non -inverting input
voltage will exceed the inverting one. The
op -amp then switches on with pin 6 going

nominal 9V operating voltage to permit

high. Current then flows into transistor

correct operation.
The potential divider consisting of equal
value resistors, R2 and R3 divide this voltage into two equal parts so ICI pin 2 has a
voltage of 4.36V (half of 8.72V) applied to
Fig. 1. Complete circuit diagram for the Smoke A/arm Repeater

TR I base through current -limiting resistor,
R6 and the audible warning device, WD I ,
in the collector (c) circuit sounds.

accidents.

Also, since the battery is much more substantial than the one it replaces, it will have
a very long life. Note that no on -off switch
has been provided - this prevents the system being switched off by accident.

SMOOTH
OPERATION

Capacitors CI and C2 serve two pur-

poses. The first is to bypass any a.c. mains
pick-up which may occur in the connecting

leads. This could cause switching of the
op -amp and consequent false operation.
The second purpose is to hold the invert-

ing and non -inverting input voltages fairly
steady in the case of rapid fluctuations. In
use, these capacitors charge up to the peak
voltage levels occurring at pin 2 and pin 3
and any rapid changes will be smoothed out.

Some smoke detectors have a flashing
I.e.d. which operates once per minute ap-

proximately to confirm that the unit

is

receiving power. There will therefore be a
rapid pulse of current flowing through resistor RI each time this happens. The smoothing effect of capacitor CI will prevent this
310
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from operating the buzzer in the new unit
since there will be insufficient time for the

2

1

voltage at pin 2 to fall below that at pin 3.

1.

5

6

1

11

9

10

1.

17

13

10

IS 11

17

2016,

11 19

W DI +

Capacitor CI will also prevent the individual bleeps of the existing buzzer from
causing repeated switching of the op -amp.

WD1

BATTERY

This has been shown to give more stable

TB1/2

operation. Readers wishing the new audible
warning device to have a bleeping sound will
therefore need to use a pulse -tone buzzer.

. As the batteries age, the available voltage
falls. However, since the voltage applied to

MOUNTIN. HOLE

both inverting and non -inverting op -amp inputs fall in like manner, the op -amp switches
at the same point. Operation continues unaffected until the voltage is too low to operate
the smoke detector.

J
1

been required to sound very often or for
long periods.

The audible warning device should be
chosen for its loudness - small, cheap buzzers will give disappointing results. A piezoelectric device operating at a frequency of
3kHz and having an impedance of I kr/ or
thereabouts will be found most effective. Do

not use a buzzer which requires external
drive circuitry - this would not work in the
present circuit.

COMPONENTS
Resistors
R1

56

R2, R3,
R4, R5

10M (4 off)

R6

10k

All 0 25W 5% carbon

See

0 0 L,

0

00

0

I

2

3

0

00

0 00

and the total current needed by the new
circuit is 12µA approximately. With the
smoke detector itself drawing 10µA, the

inside the unit should last almost as long as
its shelf -life, providing the alarm has not

00

0

00 00 000 o000
00 000
E 0 00 00
000 00 0 0 0 0 0
C00 00 0 0

fied has been chosen for its extremely low
standby current requirement (10µA or less)

very modest drain, the 9V battery pack

0

0O0 0

H'0

The CMOS input op -amp, ICI, speci-

total current supplied by the battery under
standby conditions is some 22µA - the
prototype required only 14µA. With this
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0
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0U
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000 0000
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Fig. 2 Stripboard component layout and details of breaks required in the underside
copper tracks.

The 9V battery pack used in the prototype
unit consisted of six "AA" size alkaline cells

in a holder having a PP3-type connector.
For heavy-duty use "C" size cells could be
used.

CONSTRUCTION
Construction

of the

Smoke

Alarm

Repeater is based on a circuit panel made
from a piece of 0.Iin. matrix stripboard, size
10 strips x 20 holes. The component layout
and details of breaks required in the
underside copper tracks are shown in Fig. 2.
Begin construction by cutting the strip board to size, drilling the mounting hole and

making the track breaks and inter -strip links
as indicated. Follow by soldering all the onboard components in position.

After making a careful check for errors,
solder 8cm pieces of light -duty stranded connecting wire to copper strips B and F on the

left-hand side of the circuit panel as indicated. Solder the positive wire of the battery
connector to strip A and the negative one to
strip E.
Solder the positive and negative connections of the audible warning device to strips

A and D respectively on the right-hand
side. Adjust VR1 sliding contact fully anticlockwise.

The completed repeater showing components mounted on the lid of the case. The
battery pack also powers the existing Smoke Detector.

SHO[c

TALK
Page

Potentiometer
VR1

1M sub -min. enclosed
carbon preset, lin.

Capacitors
Cl C2

100n ceramic (2 off)

Semiconductors
IC1

TR1

ICL7611 low -power
CMOS op -amp.
ZTX300 npnsilicon

Miscellaneous

Piezoelectric audible
warning device 6V -9V
operation. Frequency 3kHz
with internal drive (or pulse
tone buzzer - see text.)
B1
AA size alkaline cells (6 off)
and holder.
TB1
2 -way 3A screw terminal
block.
Stripboard, 0.1 in matrix 10 strips x
WD1

20 holes; plastic case. size 125mm x
70mm x 49mm; PP3 battery connector
off); strain relief bush, light -duty
two -core wire (e.g. loudspeaker wire);
single strand connecting wire; solder,
(2

etc.

Approx cost
guidance only

C
excl. Batts

Everyday Eleclronic., May 1991

311

Insert the batteries into their holder and
connect them up. Use of the specified box is

0

advised since the battery pack will be held
firmly with the PP3 connector on the one
hand and WDI fixings on the other when
the lid is in position.
Adjust preset VRI sliding contact clockwise to the position where the buzzer just
sounds and then back -track anti -clockwise
until it is just silent again. You will need to
do this slowly due to the effect of capactior
CI described earlier.

IAISTALLATIOAI
AND TESTING
Decide on a position for the new unit and

route a piece of light -duty two -core wire

The circuit board, terminal block and warning siren are bolted in position using
nylon nuts and bolts.

between here and the Smoke Alarm. Fit the

distant end with a PP3 battery connector.
Take care - it is easy to confuse the polarity
and it is essential that this is correct. Use of

TO SMOKE
ALARM

loudspeaker wire would be a good idea
since this is marked with the polarity.
Note that the colours of the battery con-

nector wires - if it is of the type having
flying leads - (normally red for positive
+

and black for negative) will be reversed, i.e.

O

0

the black one being the positive. This is

PH

because the connector is being used in the
opposite sense in supplying current to the

Smoke Alarm rather than taking current
from a battery. If the connector is of the
type which needs wires soldering to it, connect the positive one to the plain terminal
and the negative to the castle -like one.
Remove the existing Smoke Alarm battery and snap the PP3 connector into position in its place. Pass the other end of the
wire through a "strain relief bush" and the
hole drilled in the side of the case. Once the
lead has been fed through the hole the bush

81
TV

should be tightened up to provide strain

Fig. 3. Interwiring from the circuit board to the off -board components.

CASE

hole in the side of the case large enough for

Drill holes in the back of the case for wall

mounting if required. Note that all components, apart from the battery pack, were

mounted on the lid in the prototype unit
(see photograph).

Drill holes for the screw terminal block,
TB I, circuit panel and warning siren WDI
mounting. A large hole, 18mm in diameter,
should be made in between the two small

mounting holes for the sound to pass
through when WDI is in position. Drill a

the interconnecting wires to pass through
to the smoke detector.

Referring to Fig. 3, mount all remaining components and complete the internal

wiring. Attach the circuit panel using a
small fixing through the hole drilled for the
purpose. If necessary, use two adhesive

fixing pads on the underside to provide
some padding. Nylon fixings were used
throughout in the prototype unit since
these give a neater appearance to the front
panel of the finished unit.

relief.

Connect the free ends of the lead to terminal block TB1 /1 (positive) and TBI /2
(negative). Trigger the smoke alarm, this
should operate normally and the buzzer in
the new unit should begin sounding after
one second approximately.
Working slowly, make any adjustments to

VRI as necessary. A small range of VRI
rotation should be found where correct and
reliable operation is provided. Set VRI
sliding contact to the centre of this range.

Finally, fit the lid of the case checking for
trapped wires. The Smoke Alarm Repeater
may now be put into permanent service. D
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PERSONAL STERE
POWER INDICATOR
T It de VAUX-BALBIRNIE
Don't damage your, ears - keep an eye

on the power output
p1 RSONAL stereos of the "Walkman"

variety - that is, those using headphones, have been popular for a
number of years. People use them because.

in theory at least, they do not disturb
others and are capable of providing high quality reproduction combined with a loud
sound output. It is the latter point which is
the subject of this article.
Because of the good quality sound, users
often listen at high volume to increase their
listening pleasure. Here lies the problem.
for such practice is known to cause permanent damage to the hearing. The user

may thus be storing up trouble for the
future.
At the time of writing, there is some dis-

point in actually calibrating the display in
terms of watts - relative levels are sufficient
for the present purpose.

The circuit centres on ICI, a dedicated
to the position of a miniature slide switch.

integrated circuit bargraph driver. This

The unit need not be switched on continuously - the headphones will operate
whether it is on or not. It is only necessary to monitor the sound level when listening to a change of music or when the

device contains a

volume control is adjusted. This is why the

set

of voltage com-

parators. When it senses a voltage applied
to its input pin 5. its ten outputs (pin I then
pins 18 to 10) go low one by one, according
to the level of this voltage.
IC2 is the actual I.e.d. display. This con-

In occasional use, the internal battery
will give many months of service. Of
course, there must be goodwill on the part
of the user. There is no point in using the

tains ten I.e.d. bars which are lit up one
by one by current flowing from the positive supply line through the I.e.d. bar to
the appropriate ICI output as it goes low.
Since previous bars remain lit as successive ones come on. this provides a "ther-

device if the reading is simply ignored.

mometer" type display.

prototype was fitted with a push -to -test
button switch.

The unit was intended for use with personal stereo systems. However, it would be

The voltage applied to ICI pin 5 needs
to lie in the range 0.25V to I .25V. Below

cussion in the media about new personal
stereo units being produced with a limited

ION,OFF)

power output. However, even if this were to

be done, there would be many of the old
type still in use for a long time.
In fact, the power delivered by the headphones is very small but since it is mostly
directed at the eardrum, the sound is per-

ceived as loud. Those readers who come
into contact with teenagers regularly, will
know that their hearing is often below stan-

dard. This all adds up to the wisdom of
keeping a check on the power output of
personal stereos and radios

EXCESSIVE
LOUDNESS
But what is excessive loudness? A good
criterion seems to be that the sound is too
loud if the words of the song can be heard
by someone sitting next to the wearer of
the headphones. Playing music at this level
over a period of time will almost certainly

Fig. 1. Complete circuit diagram for the Personal Stereo Power Indicator

damage the hearing.

equally useful for those using headphones
to listen to music from other sources.
Many people use headphones plugged

Another test is for the tape to be listened
to by someone who does not like the music.

into their main audio system, either be-

driver, the change in voltage needed to light
successive bars is non-linear and follows a

cause their choice of music offends others

"logarithmic" relationship.

He or she will turn it down naturally to a
more reasonable level. The trouble is that
the wearer of the headphones is usually

quite unaware of the very real danger
which exists.

The Personal Stereo Power Indicator
project is a battery -powered device built in
a small plastic case. A flying lead plugs into
the earphone socket on the tape player and
the headphones, in turn, are plugged into a
socket on the side of the new unit.

When switched on, an I.e.d. bargraph
displays the relative power output level. An

indication may be obtained for either the
right-hand or left-hand channel according
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or so that other members of the family
can hear the television. When such power
amplifiers are used it is even more likely
that the volume will be turned up too far.

CIRCUIT
DESCRIPTION
The full circuit diagram for the Personal
Stereo Power Indicator is shown in Fig. I.
This works by measuring the instantaneous
voltage appearing across the headphones.
Since the resistance of the headphones is

reasonably constant, this voltage provides
a fair measure of the power delivered and

hence of the sound output. There is no

0.25V all bars are off and above I .25V
they are all on. With the chosen bargraph

Thus, the first bars light up with
relatively small increases in voltage but the
later ones need increasing voltages to
switch on. This may be likened to a person
climbing a ladder where successive rungs
become further apart. This suits the
physiological response of the ear which is
itself logarithmic.
On test, it was found that the peak

voltage applied to headphones in normal
listening is less than one volt but varies
according to the efficiency of headphones
being used - some sound louder for

the same input. Some form of adjustment is therefore needed to allow the

313

to operate correctly with any
headphone/stereo unit combination. With
some headphones, a boost in signal output

device

PRODUCT CODE

ON THIS SIDE

is needed to operate ICI, with others a

29

25

10

decrease.

00

With push -to -test switch S2 on, current
flows from battery BI to the rest of the circuit. Transistor, TRI and associated components form a simple amplifier circuit.
The headphone input voltage is selected

VRI

MOUNTING
HOLE

4

4

IC2

from either the right-hand or left-hand
channel according to the position of twoway switch, SI. This is then applied to the
track connections of preset potentiometer,
VRI. A fraction of this voltage is tapped
off between the sliding contact and supply

ALL COPPER STRIPS JOINED
TOGETHER ON UNDERSIDE

negative and applied to transistor TRI
Consider the situation when VRI sliding

o

Very little signal voltage is applied to tran-

sistor TRI base (b) so even though TRI

2M2
4k7
100k
2k2

All 0 25W 5% carbon

See
SKOP
TALK
Page

Potentiometer
VR1

10k sub -min vertical preset

100n ceramic (2 off)

TR1
IC1

IC2

BC1 08

npn silicon

LM3915 log. bargraph
driver
Red 10 -bar I.e.d. display

Miscellaneous

Miniature SPDT slide
switch
Miniature push -to -make
S2
switch
9V alkaline PP3 battery and
81
connector
PL1/SK1 3.5mm stereo chassis socket
and matching line plug
Stripboard, 0.1 in matrix 11 strips
S1

x 29 holes; plastic case, 110mm x
56mm x 20mm; 18 -pin d.i.l. socket;
20 -pin d.i.l. socket; miniature twin -

o

0000

I mom'

Fig. 2 Stripboard component layout and details of breaks required in the
underside copper tracks. Note the method of determining the orientation of
the display /C2 and link wire across the holes at position 25.

Resistors RI and R2 are I RI bias and
load resistors respectively. The prototype
unit was tested with several different personal stereos and headphone combinations

and with suitable adjustment to VR1 it
Resistor, R4, sets the I.e.d. bar operating current to the correct value. Since this

is done automatically by ICI, there is no

Semiconductors

o

00 0000000000 000 000000

worked well in all cases.

Capacitors
C1. C2

0

0 EKNIrimman
00001001:1000000
000 000 00000000000rz 0000

I

COMPONENTS
R2
R3
R4

00000000
0 0 0

00000oEICE1Et
0000
o00000
Ma Elli o 0 o 0
.wi,22 ma

amplifies this voltage, the signal at the collector (c) is still at a smaller level than the
headphones provided originally.

R1

0000
MEM IX 1 =Xi
ECI1121121 MICI EE I .C111:11
EOM= ECE1 Et I =MEI
. Emma Et C 000
IX:X1 rir 0000
ECIEE

contact is near the bottom of its travel.

Resistors

29

21

00

15

10

base through capacitor, CI .

need for separate current -limiting resistors
as would normally be the case.

CONSTRUCTION

Construction of the Personal Stereo

indicated. Next solder the two i.c. sockets
in position.
Using a piece of single -strand connecting

wire, make the common anode (positive)
connection for all ten I.e.d's contained in
1C2 by interconnecting strips A -K on the
copper strip side of the circuit panel. Follow with the inter -strip links and the onboard components.

After making a careful check for errors,
solder 5cm pieces of light -duty stranded
connecting wire to copper strips D, F and
K. Adjust VRI sliding contact fully clockwise (as viewed from the left-hand edge of

Power Indicator uses a circuit panel made

the circuit panel).

from a piece of O.lin. matrix stripboard,
size II strips X 29 holes. The component
layout and details of breaks required in
underside copper tracks are shown in

CASE
Prepare the box to receive the circuit

Fig. 2.

Commence construction by cutting the
stripboard to size, drilling the two mounting holes and making the track breaks as

panel by firstly measuring the position of
the bargraph 1C2 carefully and cutting a
hole in the lid just large enough for this

component to be pushed through. Drill
holes in the base to align with the mounting

The completed unit showing the "power output" monitor bargraph display.

screened stereo wire; stranded connecting wire; self-adhesive plastic feet
(4 off); small fixings; solder etc.

Approx cost
guidance only

X14

excl. Batt

As the sliding contact is raised, a greater

fraction of the headphone voltage is applied to TRI base. The signal at the collec-

tor is now at a greater voltage than the
headphones provided originally. The voltage at TRI collector is applied to ICI pin 5
through capacitor C2 which operates ICI
in the manner already described.
Preset VR1 will be adjusted at the end of

construction to provide correct operation.
Note that once VRI has been adjusted for
a pair of headphones, it will not necessarily
be correct for another pair and VRI may
need re -adjusting.
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holes already drilled in the circuit panel.
Make holes in the side for SI and S2 also

for SKI and for the input wire to pass
through.

Hold the circuit panel in place temporarily and mark preset VRI position.
Drill a small hole in the side of the box
so that this component can be adjusted
using a small screwdriver. Referring to

CIRCUIT PANEL

Fig. 3, mount remaining components and
complete the interwiring using light -duty
stranded connecting wire.
Measure a short piece of light -duty twin

I

S2

screened wire and remove 20mm of the
outer insulation from one end. Twist the
screening together and remove a few mil-

limetres of insulation from each of the
inner signal conductors. Pass the wire

RIGHT CHANNEL

Fit a stereo jack plug to the other end of
the twin screened lead. Note that the outer
(sleeve connection) is connected to supply
negative (earth) while the other two con-

sense.

Mount the circuit panel on the base of
the box using small fixings. Place plastic
spacers on the bolt shanks of such a thickness that when the lid of the box is in position, IC2 is level with the top face.
Connect the battery and attach it to the

base of the box using an adhesive fixing

RIGHT CHANNEL

LEFT CHANNEL

INPUT FROM EARPHONE

ge-

SOCKET

SELECT)

-

(RI1012 01

-

Fig. 3. Interwiring to all off -board components. The screened lead from the select
switch S1 should also be terminated with a suitable jack plug for the player/radio.

TESTING
Plug the headphones into the socket on

the unit and insert the jack plug on the
end of the flying lead into the tape player.
Play a tape in the usual way. The sound
should be heard through the headphones
normally.

Press switch S2 and rotate VRI sliding contact anti -clockwise using a small
screwdriver through the hole drilled in the
side of the case. 1C2 bars should begin
flashing.

feet if necessary to prevent any protruding
bolt heads on the underside from scratching work surfaces.

PLI

SKI

SLEEVE
SCREEN

any wires as necessary.

sockets the correct way round. Note that
IC2 has a product code on its right-hand
side and this identifies the orientation it will not work if connected in the wrong

I

SCREENING

the inside to prevent it from pulling free.
Connect it to SI on the inside shortening

channels respectively.
Insert the i.c.s into their respective

I

LEFT CHANNEL

through the hole in the box and secure it on

nections (the tip and middle connections
are connected to Left and Right stereo

TO

HEADPHONES
I

Increase the volume and observe the
effect. Successive bars should now light
according to the volume of the music.

SETTING -UP

If all is well, the unit may be set up
by adjusting VRI for correct operation.
This should be done so that the eighth or
ninth bar is just beginning to flash when
the music is too loud. The setting -up will
naturally be subjective but a little common
sense should soon get the adjustment right.
Do not rely on your own judgement - use

a helper. Remember the rule of thumb - if
someone else can hear the music - it is too

loud! If in doubt, always err on

(quiet) side. Hearing loss is a serious matter - take no risks! Use the Personal Stereo
Power Indicator regularly!

Layout of components inside the case. Use screened leads to connect the jack socket/plug to the select switch and -earphone
socket" lead.
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Constructional Project

PASSIVE INFRA -RE&
ALARM REPEATER
E R. de VAUX-BALBIRNIE
Construction of the PIR Repeater involves

Is it a friend or an intruder?
infra -red (P1R) detectors
useful devices and are be-

pASSIVE

are

coming increasingly popular with
householders. There are two types. The
first is the indoor variety and is designed to
trigger an alarm when an intruder is

detected. The other is mounted outdoors
and switches on mains lighting either for
security purposes or simply to light the way
along a dark pathway.
PIR sensors work by detecting the body
heat (infra -red radiation) emitted by a per-

making mains connections. It is therefore
essential for any reader wishing to construct

A switch on the unit may be used

reset using a push-button switch. This

The circuit requires a standby current
of 701.1A approximately. While sounding

knowing that the PIR unit has triggered.

Such information could be useful since
it could signal the presence of an intruder and may be worth investigating. The
Repeater unit described is an add-on circuit
which signals the user with a high-pitched

tone when the PIR detector triggers - an
I.e.d. on the front of the Repeater also
lights.

The audible warning device sounds for
a preset time independent of the time of
operation of the mains lighting. With the

the complete circuit for the PIR Alarm
Repeater is shown in Fig. I. ICI is an
opto-isolator containing an infra -red I.e.d.
(connected to pins 2 and 3) on the one
hand, and a photodiode and a pair of transistors in Darlington configuration on the
other. The photodiode section is electrically isolated from the rest of the i.c. but
is coupled optically. When current flows
through the I.e.d. it emits infra -red light

facility could be useful to signal the user
that the unit had triggered in his or her
absence.

nal type of MR sensor operating mains
lighting. If the light cannot be seen from
the house, the occupier has no way of

CIRCUIT
DESCRIPTION

whereby the buzzer is silent but the I.e.d.
remains on indefinitely until the circuit is

dow. The target only operates the device if
it is moving and this makes the PIR principle attractive because it is reliable and has
a high immunity to false triggering.

This project is concerned with the exter-

number of safety points which are explained
elsewhere and it is essential to follow these
carefully.

to set an alternative mode of operation

son walking in front of the detector win-

BASIC
ARRANGEMENT

this project to be satisfied that he or she
can make a safe job. If not, a qualified
electrician must be consulted. There are a

component values stated, the time period
is five seconds approximately, but is easily
changed if required. Using a short time of
operation, the device could even be used
as a form of executive doorbell!

it requires l8mA and with the I.e.d. only
operating, 10mA approximately. The internal alkaline PP3 battery should last
for several months in normal service and
- for safety reasons - may be replaced
without removing the lid of the box. For
heavy-duty use, it is suggested that a

which illuminates the internal photo -diode.
The transistors switch on and the output,
pin 6. goes low.

re -chargeable PP3 battery or an external
battery is used.

In this circuit, the I.e.d. operates from
current derived from the mains when the
PIR unit is triggered. The rest of the circuit
is battery -operated. Thus, ICI provides total mains isolation which is essential for

SAFETY

It is intended that the PIR Repeater
should be situated indoors and as close to
the PIR unit as practicable. This will keep
the mains wiring to a minimum. Although
the audible warning device was situated

safety reasons.

When the P1R unit is triggered, its internal relay operates and the "make" contacts allow mains current to flow to the existing light or lights. The Repeater is connected in parallel with the lamp and so current also flows through resistor RI and the
network consisting of diode DI, capacitor
CI and resistors R3 and R4.

inside the main unit in the prototype, it
would be possible to site it any reasonable
distance away. Light -duty twin wire could
be used to make the connection -- bell wire,
for example.

Fig. 1. Complete circuit diagram for the PIR Alarm Repeater It is most important that only the specified high voltage components be used for Cl and R3.

INDICATOR)

85
100k

02

87

RI,
ICk

5M6

S2b

*SEE TEXT

RIO

680
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RI
3M3

DI
1N4001
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C1*
1013r,

WO1

flmEDI
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Rt.

'Cl

1C2

S2o

470k
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FROM P.1 R
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Diode DI allows only positive halfcycles to pass and CI is charged very
quickly. This allows a current pulse to
flow to ICI pin 2, through the internal
I.e.d. and complete the circuit to the
mains Neutral line via pin 3 and R2. This
triggers the transistor section of ICI.

TIMING
The low state of ICI pin 6 is applied to

the trigger input (pin 2) of the monostable circuit centred on CMOS timer. IC2
and associated components. The trigger

input is kept normally high through R5
but when it goes low, IC2 switches on
with the output, pin 3, going high (positive supply voltage).

With switch S2 in the TIMED position, S2a allows current from the supply
through R7 to charge capacitor, C2. At

a certain point, IC2 switches off with
these two components setting the operating time.
The timing may be increased (or

reduced) by using a higher (or lower)
value for R7. Each megohm will give a
timing of a little more than one second.

For very long timings, C2 could
increased

in value

be

but note that

a

good quality polyester or similar non electrolytic capacitor should be used.
While the output is high, current flows
from pin 3 into transistor TR I base
through current -limiting resistor R9.
TR I therefore switches on and the I.e.d.

D2, operates through current -limiting
resistor R 10. Also. S2b allows current to
flow through the audible warning device,

WDI.

When the
switches off,

mains

load

eventually

capacitor CI discharges
through resistors R3 and R4 in a few
seconds and is thus made ready for

further operation. While discharging. R3

and R4 form a potential divider and.

using the values specified, this ensures
that the maximum reverse voltage across
the ICI internal diode is not exceeded.
If switch S2 is set to the CONTINUOUS position, S2a prevents current from flowing from supply positive to
capacitor C2. Also. C2 is virtually
short-circuited through low -value resistor R8. This means that 1C2 pins 6 and 7

will always remain low and pin 3 will
remain high indefinitely. At the same
time, S2b disconnects WDI. Resetting is
achieved by making IC2 reset input, pin

4, low momentarily (it is kept normally
high through R6) by pressing push -to make switch, SI (RESET).

The audible warning device. WDI,
should be chosen to provide a loud
warning combined with a low current
requirement. A piezo-electric solid-state
buzzer operating at 3kHz approximately
was used in the prototype unit. Do not

use a buzzer which requires external
drive circuitry since this would not work
in this circuit.

VOLTAGE
COMPONENTS

Resistor R3 should be of a type capable

of having peak mains voltage (340V approximately) minimum placed across it.
Use one listed in the supplier's catalogue as

a "high voltage" resistor - as well as being
available in the high value required, it will
have a high working voltage.

Note that in the case of RI and R2, one
resistor is placed in the mains input Live
wire and the other in the Neutral. In the
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event of any catastrophic failure. even with

Live and Neutral mains input wires inter-

COMPONENTS

changed. any current between the two or to

Earth after TBI will be limited to a ver
low value.

The value specified for RI and R2 was
correct for the prototype unit. However, if
the circuit fails to work properly at the testing stage. they may need to be changed in
value.

It is essential to use the correct type of
capacitor for Cl. This is either of metallised
polypropylene, polyester or PETP construction specially made for connecting direct!)
to the mains. These are mailable as mains
interference suppressor capacitors and ma)
be designated X, X2 or '-class in suppliers'
catalogues. No other type of capacitor ma)

Resistors
R1, R2
R3
R4
R5
R6
R7

It is essential, for safety reasons, that no

switching off the mains.
If the lid of the case needs to be removed

for any reason, the mains must first be
isolated at the main switch. Note also that
after the circuit has operated. capacitor CI
is left charged at peak mains voltage. Since
this could deliver a nasty shock, it must be
allowed to discharge before touching the
underside of the circuit panel. Allow one
minute to be on the safe side.

Construction of the PIR Repeater

is

based on a circuit panel made from a piece
of 0.1 inch matrix stripboard, size 14 strips

x 33 holes. Fig. 2 shows full top and

C2

111 polyester layer

Semiconductors
TR1
IC1

IC2

1 N4004 1A 400V
5mm red I.e.d.

ZTX300 npnsilicon
6N139 high gain
opto-isolator
7555 low -power CMOS
timer

Miscellaneous
WD1

Piezo-electric buzzer 310-iz 1ki2- see text
S1
Miniature push -to -make
switch
S2
DPDT rocker switch
B1
9V PP3 battery and battery
holder - fully enclosed
type with hinged cover
TB1
3A screw terminal block
3 sections required.
Stripboard 0.1 inch matrix size 14

strips x 33 holes; 8 -pin d.i.l. integrated

circuit socket (2 off); plastic box size
118mm x 98mm x 45mm external; 6
BA 25mm nylon fixing (7 off); plastic
spacer 15mm long (5 off); strain relief
bush

underside details.

Begin by cutting the material to size and

drilling the four mounting holes as indicated. Follow with the track breaks and

TALK
Page

OW (100n) mains suppressor capacitor - see text

D2

The battery holder must be of the fully enclosed type with a hinged front cover.
The battery may then be replaced without
removing the lid of the case and without

OHIO

C1

D1

must be made of nylon.

See

Capacitors

case. The switches must be housed in plastic

tic body is acceptable. The fixings used to
secure the circuit panel and terminal block

10k

5M6
100
6k8
680
All 0.25W 5% carbon

metal parts appear on the outside of the

- although a metal fixing nut on a plas-

(see text)
470k
100k

R8
R9
R10

be used.

CONSTRUCTION

3M3 (2 off)
47M "high voltage" resistor

Approx cost
guidance only

£15

inter -strip link wires. Note that for safety,
the double row of track breaks across the
board at hole positions 10 and I I must be
carefully checked - this is because they

isolate mains voltage from the battery powered section of the circuit.

Solder the two i.c. sockets into position
and follow with all on -board components

observing the polarity of diodes DI and
D2. Note particularly the method of connecting resistors RI and R2 at one end leave the other ends free. Short pieces of
plastic sleeving must be placed on the end
leads.

o

25

5202

Solder 10cm. pieces of light -duty
stranded connecting wire to copper tracks
A. D. F. G. 1 and L along the right-hand
side of the circuit panel. Use of different
colours here, for example rainbow ribbon
cable, will help in preventing errors.

131+

Connect the positive wire of the battery

33 k

30

S2a 1
a

CIZ:

r-oS2o3

R19.-......S2a 2
WD 1 -

..11-0.0.131

-

connector to strip D and the negative one
to strip /. Connect the negative (black) wire
of the buzzer WDI to strip H.

CASE
Prepare the case by making the large hole

TR1

in the side for the battery holder. Drill

W

mounting holes in the base to align with
those already made in the circuit panel.

00000 0 000
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20

30

2S

33

00 00 0 0 00 11 0000000000000000
0 0 000000000000 000
000 0 0 00 00
I
00 0 0 0 0 0 0 0 0 0 00 0
00 0 00
00 0 05 0 00
0 000 000 000000 0
0000
000 00 0 0 0 0
0 0 0 0 0 0 0 000 00 0
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00
00
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O
0
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O
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00

0. 0 II000000
00000
00000o017:1000000
0000oo
oooooooo
00

000000000
00000
A

00000000

o

00000000.3 0

Measure the position of D2 carefully on
the lid and drill a hole for this component

to show through. Drill a hole for the
three-way terminal block. TBI, also for the
switches and the mains input wire - make
this large enough to accommodate the
strain relief bush to be fitted later.

Drill holes for WD1 mounting and make
a larger one between the fixing holes for the
sound to pass through. If the audible warn-

000c000

ing device is to be mounted remote from

0010 CO 0

additional two-way piece of 3A screw ter-

00000000

3130200 I

Fig. 2 Stripboard component layout and details of breaks required in the underside
copper tracks. The double row of breaks is to ensure that the low voltage section
(right) is completely isolated from the mains section (left). For added safety you
could stick insulating tape over the mains section copper tracks.

the main unit, drill a hole to secure the
minal block needed for the connections and

a hole for the interconnecting wire to pass
through.

Refer to Fig. 3. mount all remaining
components and complete the interwiring.
Mount the circuit panel and TBI on plastic
spacers approximately 15mm long so that

The completed PIR Repeater Unit showing layout of components inside the case and the battery compartment clipped into one

of the side pane/s.
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Neutral terminals that is. those connect-

ing the light. Make the additional con-

ITIMED1

nections here using I mm2 PVC sheathed
mains cable.

Route the wire to the unit, pass it
through the hole in the box and secure it
using the strain relief bush. Connect the
wires to TBI /I (Live) TBI /2 (Neutral) and
TBI/3 (Earth). Note that the earth wire

T B1

terminates at TB/ 3.

r

Make a final check of all wiring before
replacing the lid, looking particularly for

CIRCUIT
PANEL

trapped wires and possible short-circuits.
When satisfied replace the lid and switch
on the mains. The PIR unit will self -

240V MAINS
FROM PR LAMP
CIRCUIT

trigger and the unit should operate -

SLEEVING

cancel using SI.

Wait for the PIR unit to switch off then
trigger it several times in the usual way.
You will need to wait for a few seconds
between operations for CI to discharge.
Check that the circuit operates correctly

St

9.

ele

in both
modes.

'RESET I

IESS01101

TIMED and CONTINUOUS

INPUT RESISTORS
Fig. 3. Interwiring from the circuit board to all off -board components. It is vital that
insulating sleeving be placed over resistors R1 and R2 as mains supply is present at
these points.

the lid. Switch S2 to TIMED. Place the

PIR installation. This must also be done
before removing the lid of the box for any

battery in its compartment and connect it

reason.

I.e.d. D2 will just show through the hole in

up. The unit will probably self -trigger cancel by pressing SI (RESET).

INSTALLATION

Before proceeding, switch off the mains at
the fusebox and remove the fuse feeding the

You will need to connect a mains wire
between the unit and either the existing

light or the PIR unit itself -

whichever

is more convenient. If making the connections to the PI R unit, remove the terminal cover ind locate the output Live and

HART AUDIO KITS - YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI
HART KITS give you the opportunity
to build the very best engineered hill equip ',tent there is, designed by the leaders in their
held. usurp the best components that are available
With a HART KIT you not only get more performance for
your money but also added free bonus of your own hands
on experience of modern electronic assembly The HART

combination of innovative circuit techniques, sound engineering design and professional grade components is

your recipe for success in the quest for affordable ultimate
audio fidelity
Telephone or write for your FREE LISTS giving full details
of all our Kits, components and special offers Featured this
month is the -

AUDIO DESIGN 80 WATT POWER AMPLIFIER

fitted wIth IEC nams input and output sockets To make
assembly very easy all the wiring is even pre -terminated.
ready for instant use

The standard amplifier comes with the option of a stereo
LED power meter and a versatile passive front end giving
switched Inputs, and ALPS precision. low -noise volume and

balance controls All inputs are taken to gold plated Phono
sockets and outputs to heavy duty 30 amp binding posts
These are also available gold plated as an optional extra

Another new option is the relay switched front end stage
which even gives a tape Input and output facility This
means that for use with tuners. tape and CD players, or
indeed any other 'flat' inputs the power amplifier may be
used on its own, without the need for any external signal
handling stages For your special system requirements our
Slave and 'monobloc' versions without the passive input
stage and power meter are also available

All amplifiers fit within our standard 420 260 x 75mm
case to match our 400 Series Tuner range The case and
front plate are finished in textured matt black with white
lettering and all parts are precision lig-punched for ac-

This fantastic John Linsley Hood designed amplifier is the
flagship of our range, and the Ideal powerhouse for your
ultimate hill system This kit is your way to get EK perfoi
mance for a few tenths CdtheCost!
Featured on the front cover of Electronics Today Interna
boner' this complete stereo power amplifier offers World
Class performance allied to the famous HART quality and
ease of construction. John Linsley Hood's comments on
seeing a complete unit were enthusiastic -

-The externa view Is that of a thoroughly professional
piece of audio gear neat elegant and functional This
impression is greatly reinforced by the intetnal appearance.

which is redolent of quality. both in components and in
layout. -

Each power amplifier channel has Its own advanced
double sided PCB and no less than four power mosfets.
directly mounted on the board for consistent predictable
performance. The sophisticated power supply features no
less than six separate voltage rails, all fully stabilised, and

the complete unit. using a toroidal transformer. is contained within a heavy gauge aluminium chassis/heatsink

curacy
K1100 STANDARD Amplifier kit.
Total cost of all parts is £503 56
£428.02
SPECIAL DISCOUNT PRICE ONLY...,
[32 81
If Baigraph Power Meter not required Deduct
[39 43
...
If Relay Input System motored. Add
1(11000 Option with Gold plated speaker
[4 40
terminals. Add
K1 100S SLAVE Amplifier Kit
Total cost of all parts is f382 85
...
1325.42
SPECIAL DISCOUNT PRICE ONLY ..
K11OOM MONOBLOC Amplifier kit. Total cost of all parts
Is L297.65
E253.00
SPECIAL DISCOUNT PRICE ONLY

All HART kits are designed to the very hrghest standards
fOr easy home construction. and can be built by anyone
with reasonab e manual ability If you are still not convinced how easy it is to build It yourself with a HART kit
You can order the Instruction Manual to read for yourself
and we will refund the cost when you buy your kit!
1100CM Construction Manual 20 - pages of step by step
assembly instructions, circuit diagrams and full parts identifrcatron list E5 50
RLH 11 Reports of the latest 1 989 articles 11 80
Our FREE LIST has further details of this kit as well as
our range of super quality tuners. ALPS precision pots and
tape recorder circuits Send for your copy

The value of resistors RI R2 was correct in the prototype unit and has quite
a wide tolerance. If the circuit does not
work properly, first make a thorough check
for errors before assuming that these components need to be changed in value.
However, if after such a check, the unit
triggers but the buzzer remains on instead
of switching off after the preset time it may
be that RI and R2 need to be increased in
value. If it fails to trigger they may need to
be reduced. If all is well, the Passive Infra Red Repeater may be put into permanent
service.

HIGH QUALITY REPLACEMENT CASSETTE HEADS

Do your tapes lack treble? A worn head could be the
problem Fining one of our replacement heads could

restore performance to getter than new, Standard induc-

tances and mountings make fitting easy on nearly all
machines and our TC1 Test Cassette helps you set the
azimuth spot on As we are the actual importers you get

prime parts at lower paces, compare our prices with other
suppliers and see, All our heads are suitable for use with
any Dolby system and are normally available ex stock We
also stock a wide range of special heads for home
construction and industrial users
HS16 Sendust Alloy Stereo Head high quality head with
excellent frequency response and hyberbolic face for good
£17.86
tape ccntact
HC40 NEW RANGE High Beta Permallow Stereo Head
Modery space saver design gives excellent high -frequency

response with easy fitting and lower cost. Suitable for

chrome, metal and ferric tapes. truly a universal replace
ment head, with ample quality for hifi decks and cheap
£6.65
enough for car players'
£2.86
HX100 Special Offer Stereo permalloy Head
HRP3:'3 Downstream Monitor Stereo CombinationHead
£44.39
H055' 4 -Track Record & Play Permalloy Head for auto
E16.79
reverse car players or quadraphonic recording
See oi. r list for our complete range of Cassette and Reel to -reel heads

TAPE RECORDER CARE PRODUCTS
HART TC1 TEST CASSETTE Our famous triple pur
pose Ost cassette Sets tape azimuth, VU level and tape
speed
Mains
DEM1
prevents noise

f5.36

Poweed
on

Tape

Head

Demagnetizer.
head

playback due to residual

magnetisation
DEM115 Electronic, Cassette Type, demagnetizer

f 4 08
E8.61

Our new Autumn; Winter 90 price list rs FREE Send for
your copy now Overseas customers welcome, please send
2 IRCs to cover surface post or 5 for Airmail
We now accept inland and overseas order by post or tele phone on all Access. Master and Visa Credit Cards
Please add part cost of carnage and Insurance as follows
INLAND. Orders up to E20 - E I Orders over 120 - f 250.

Next day - f9 OVERSEAS. Please see
the ordur,ng information
wish Ot/ rots
tv

24hr SALES LINE

QUALITY AUDIO KITS (0691) 652894
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not be soldered direct to the circuit panel -

they could be damaged by the heat and
would then be difficult to remove and replace.

PROJE

Soldering up the circuit panel
Now it is time to start inserting com-

DEVELOPME
4it
FOR
GCSE
The heat is now on/ In this, the
penultimate article in a series of
six, a GCSE assessor looks at
the soldering -up process and the
building of the project into its box.

LAST month we looked at final plans
for the layout of your circuit panel.
You should now have most of the
components to hand and be ready to start
soldering! If you have done no solder-

ing before, it is important that you practise using scrap material first. There will
probably be some suitable old components
lying around. You will need a fine -tip sol-

dering iron and a supply of resin cored
solder.

Access is also needed to some small
tools such as side cutters, pliers, wire strippers and a spot -face cutter (if using strip board). You will also need a small reel of 24
s.w.g. tinned copper wire (for making inter strip links if using stripboard). A magnify-

face of the circuit board - must be clean.
If necessary gently rub the circuit board
surface with fine emery cloth until it appears shiny. Scrape any dull -looking component leads with a craft knife blade. Good
preparation will save a lot of trouble later.
Push a component through a hole from
the plain side of the scrap stripboard and

apply the soldering iron tip and solder to
the copper strip and wire both at the same
time. Move the tip a little as you do this
and you will see the solder flowing around
the joint evenly and cleanly. Remove the
solder and soldering iron and wait for the
joint to cool naturally. If it is bright and
shiny the joint is probably sound. If it looks
grey and has a cracked or dirty appearance,

ing glass and a desoldering pump would

it is a "dry" joint and you will have to start

also be useful.

again.

Before plugging in the soldering iron,

Dry joints have a high electrical resis-

check the condition of the bit. If it is pitted,
it should be filed until smooth. Now plug it
in and wait for it to reach operating temperature. It is always best to use a proper
soldering iron stand. If you do not have a
proper stand hook the iron onto something
that will not be damaged by the heat and
where it is away from the working area so
you do not bum yourself or your clothing.
When the iron is hot, apply a little solder
to the tip. You will see some blue smoke

tance and are likely to fail or behave erratically in service. If the solder gathers itself
into a ball, it may be that the surfaces are
still dirty. Beginners often apply the solder

and the molten solder will flow evenly
across the bit. This is called "tinning the
bit" and prepares it ready for use.

Practice makes perfect
The following information assumes that
you are using stripboard - however, most
of it applies to other forms of construction
too. When soldering, both surfaces - that
is, the component lead and the copper sur-
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to the soldering iron bit and then carry it
to the joint. This is poor practice and will
lead to bad joints. Another cause of bad
joints is allowing components to move
while the solder is solidifying. I am not
going to say more about soldering - you
will soon pick it up with practice.
Cut the circuit panel to size and drill the
mounting holes if required. Smooth the
edges then make any track breaks using the
spot -face cutter. Check using a magnifying

glass that the tracks being cut are really
broken. Do not use the cutter so violently
that you seriously weaken the material.

ponents and soldering them into position.
It is a good rule to solder components in
minimum time - particularly semiconductors such as diodes and transistors. On the
other hand, "dabbing" the soldering iron

in an effort to reduce the effect of heating usually results in a lower temperature
being produced but for a longer time. This
actually causes more damage in the long
run. One good application of the soldering
iron will do the job quickly and effectively.
Modem components are far less likely to
be damaged than they used to be, but there
is still some risk. Light -emitting diodes
should be kept on long leads since these
components are easily damaged by excessive heat. Where practicable, the leads
of high -sensitive components should be
gripped with fine -nose pliers between their
body and the circuit panel. This technique
will shunt the heat away from the device.

Be Careful
Follow your plan and work slowly and
carefully - errors may be difficult to find
later and components could be damaged
if wrongly connected. It sometimes happens that the order of soldering components is important since once one device

is in position it may be physically difficult
to insert another. Make sure nothing is
under strain. If components are supposed

to be mounted flat on the circuit panel
make sure that this is really so. Long leads,
unless kept long for some specific purpose,

spoil the appearance of the circuit panel
and could cause short-circuits. Use side
cutters to remove the excess end lead on
the copper strip side of the circuit panel.
Check with a magnifying glass that slivers
of copper have not curled round from the
cropped -off end to touch another copper
strip.

If excess solder forms on a joint, or if
you need to remove a component, the best
plan is to use a desoldering pump. This will

take off most of the solder and the component may then be removed with little
effort.
When the circuit panel is complete, make

a thorough check of the following points;
that each component is of the correct
value, has the correct polarity (if applicable) and is in the right place. Check
that all link wires are in position and all
track breaks are complete. Also check that
all soldered joints are sound and no scraps
of solder have "bridged" any copper tracks.

Mounting the panel
Mounting the circuit panel in the box
will be easy if you have planned this out
beforehand. You will either slide it into
the slots or secure it with small fixings

using the holes already drilled for the

Next, solder the inter -strip link wires

purpose. The position of all off -board
components such as potentiometers and

into position and follow with any i.c. sock-

switches should be thought out carefully to

ets. Note that integrated circuits should

provide a good appearance as well as
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mittent operation of the circuit or failure to
work at all. Copper tracks may be checked
using a multi -tester set to a low resistance
range.
YES

NO

YES

NO

Testing from one end of the suspect strip

to the other should indicate virtually zero

(Hu,'

(fE.H1,1

SOLDER COATING ON IRON TIP

IRON TIP SHAPE

resistance if the track is good. If broken, the
meter will indicate a high resistance or give
a varable reading especially when the board
material is gently flexed. The track is easily

repaired by soldering a short wire bridge
across the crack. Do not simply use a blob of

solder for the repair - this is not always
effective and can fail again.

If you have time, the external controls
should be labelled. Dry print lettering may
be used on self-adhesive labels. These stick

to metal and plastic better than most types
(EE 552 GI

AFTER LEAD CUT

SOLDERING BEFORE LEAD CUT

of glue.

Photographs
For some examinations boards you need at

YES

NO

NO

fEES366]

SOLDER JOINTS

making it easy to connect them to the
circuit panel.
For maximum credit, you should think of

ways of imposing least strain on the wires
when the lid is removed. It may be a good
idea to keep the lid itself free of mounted
components so this may be removed without bending any wires at all. Wires should
be routed with care - they should not be
excessively long but neither should they

be so short that they are under strain.
Some wires may be twisted together to
improve the appearance.

Wires may be connected to the circuit
panel by means of terminal pins or they
may be soldered direct. If soldered direct,
the end few millimeters should be stripped
of insulation, the wire passed through the
hole to the other side and soldered to the
copper strip as if it were a component.
The end should then be cut off using side
cutters. It is important to use light -duty

stranded wire for the interwiring - the
single strand type soon breaks when bent a

few times. Note that using lengths of wire
of different colours is good practice and
helps to avoid errors.

Safety
If your project is mains -operated (that is,
if the low voltage supply is derived from a
mains transformer) then strict safety pro-

cedures must be followed. Firstly, the

whenever the unit is plugged into the
mains - that is, it should be connected
before the mains switch and fuse. The
mains switch itself should be of the double -

pole (isolating) variety. Fuses should be

provided on both the mains input and
low -voltage output from the transformer
secondary. Finally, all internal mains connections must be shrouded so that it is
impossible to touch them. In all cases,
have the circuit checked by your supervisor before plugging it in.

Circuit Trials
You must now do trials on the circuit
and report on its performance against each
point of the specification. Remember, tables

and figures are needed. A statement like
"the circuit fully met the specification" will
not do. Report the evaluation work care-

Avoid photographs which are so out of
focus or so seriously under -exposed or overexposed that the detail cannot be seen. It is
useful to include a scale - for example, a ruler,
a coin or even your hand - in the photograph
to show relative size.

Report Update
It

is now time to re-examine your report

folder to see that your diary is sufficient.
Perhaps a new title page is needed. Do not
forget the bibliography if you have not acknowledged your sources of information as
you have gone along. MEG needs a report in
the form of a piece of extended prose and
your diary should be sent with this. In other
cases the diary forms the complete report.

That's all for this month. Some readers will
be leaving us soon and I wish them the best

it does not fulfil any particular points and
what could perhaps be done to make it do
so. In this way you will receive most - if
not all - the credit.
It sometimes happens that a hairline

of luck with the written papers. Others will
be preparing to hand in their work. Unfortunately, at this time things sometimes go
wrong and dealing with such eventualities
is the subject of next month's final article.

crack develops in a copper track. This may
be due to having bent the board accidentally. Occasionally the crack
er
is so thin that it is almost
impossible to see it.
This shows itself
on test by inter -

transformer core. A proper strain relief
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subject matter filling the frame. The assessor
does not expect professional quality pictures.
On the other hand, seriously faulted ones will
lead to lower credit.

fully. You need to make a statement of why

project must be built in an earthed metal
box. The transformer must be mounted on
the metalwork and a solder tag used on
one of its fixings to earth the box and the
bush must be provided on the mains lead
to prevent the metal case from cutting the
insulation and also to prevent it from pulling fee -do not tie a knot in the lead or knot a
piece of string round it instead.
The input wire must be of proper mains
type having adequate rating. A neon indicator must be provided which lights

least one photograph of the completed artefact. You could supply more - one of the
circuit panel itself, another of the view inside
of the box and yet another of the outside. All
photographs should be close-ups with the

The Maplin 'Starter
Tool Kit" is excellent
for beginners at £19.95

Teach -In '91

DESIGN YOUR
OWN CIRCUITS
Timers
MIKE TOOLEY BA
This sixth part deals with one of
the most versatile yet often
under -rated types of integrated
circuit available, the humble
timer. Our' design problem is
based on a darkroom timer whilst
our, companion project deals with
the construction of a Pulse
Generator.
Introduction
In previous parts of this series we have

dealt with two of the most useful types
of electronic device; the bistable and the
operational amplifier. The ubiquitous 555
timer combines both of these functions
within a common 8 -pin d.i.l. package and,

whilst this particular chip will doubtless
already be well known to most readers (the
device is often used as a means of produc-

555 Modes

In the case of monostable operation,
the one-off pulses produced are similar
to those generated by the 74121 monostable pulse generator (see Part Five) but
with the added advantage of improved
accuracy and stability when long monostable periods are required. The 555 requires a falling edge trigger (of adequate

In astable mode, the 555 operates as a
free -running oscillator in which the signal
at the OUTPUT comprises a continuous
train of pulses with a pulse repetition frequency (p.r.f.) and duty cycle determined
by the value of two external resistors and
the value of timing capacitor applied. The
output signal may be interrupted by taking
the RESET signal low.

Pulse terminology

For those that may be unfamiliar with

the terms which are used to describe pulse

waveforms, the following terminology is
applied:

Pulse repetition frequency (p.r.f.). The
pulse repetition frequency (p.r.f.) of a pulse
waveform is simply the number of pulses

which occur in a given interval of time

second.
RESET
6

Pulse period. The period of a pulse
waveform is the time taken for one

complete cycle of the pulse. The pulse
period is equal to the reciprocal of the pulse
repetition frequency (p.r.f.). Hence, a signal
having a p.r.f. of 10Hz will have a period of

comprises two operational amplifiers connected as comparators in conjunction with
an internal resistive potential divider chain.
The outputs of the two comparators are
connected to an R -S bistable element, the
05 output of which drives a buffer amplifier

0.1s.

Duty cycle. The duty cycle of a pulse
waveform is simply the ratio of "on" time

to "on" plus "off- times. Duty cycle is
often expressed as a percentage and hence

a symmetrical square wave ("on" time
equals "off- time) has a duty cycle of 50

and a transistor switch which is used to
discharge an external timing capacitor.

The standard 555 timer operates from
d.c. supply rail voltages of between 4.5V

per cent.

and I5V (a CMOS version is available
which operates over the range 3V to 18V).

This wide range of operating voltages
means that the 555 is equally at home

ui

Mark -to -space ratio. The mark to space
ratio of a pulse waveform is the ratio of
"on" time to "off- time. A symmetrical square wave ("on" time equals "off'
time) has a mark -to -space ratio of 1:1 (or

"unity").
Pulse width. The pulse width of a rectan-

operating from a 5V TTL supply rail as it is
operating from a battery -derived + 9V rail,
or from a I2V to 13.8V vehicle supply.
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RESET input (pin -4).

pulses in which 10 pulses appear every

(see Fig. 6.1). The analogue part of the chip

tinuous pulse generation) mode.

period may be aborted by means of a

a p.r.f. of 10Hz will comprise a train of

including tone generators, audible warning
indicators. d.c. to d.c. converters, and
ultrasonic transmitters!

The 555 timer may be configured (by
means of external circuitry) to operate
in one of two modes; monostable
("one-shot") mode and astable (con-

amplitude) applied to the TRIGGER input
(pin -2). On receipt of this signal, the device
generates a monostable timing period and
the signal at its OUTPUT pin (pin -3) is
taken high during this time. At the end of
this period, the OUTPUT signal reverts to
its low state (OV). The monostable timing

(invariably one second). A waveform with

ing a reasonably accurate time delay), it
can be used in many other applications

The 555 is essentially a hybrid device
which very effectively combines analogue
and digital circuitry within a single device

PART 6

GROUND

ttenwni)

Fig.

6.1 internal arrangement of the

555 timer

gular waveform is the time duration of the
"on" time of the pulse. Since the edges of

the pulse may not rise and fall instantaneously (due to limitations in the speed of
switching and the presence of stray capaci-

tive reactance) the pillse width is usually
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R

lOpF

Fig 62 555 timer operating in mono -

IpF

Two..

stable mode

measured at the 50 per cent amplitude
points.

Rise time and fall time. The rise time and

fall time of a pulse is normally taken as
the time interval between the 10 per cent to
90 per cent and 90 per cent to 10 per cent

amplitude points respectively. An "ideal"
pulse would exhibit zero rise and fall times!

Monostable 555
timer circuit

A standard 555 timer is shown in Fig.
6.2 connected in monostable mode. The
monostable timing period is initiated by a

falling edge (i.e a "high" to "low" transition) applied to the TRIGGER input
(pin -2). When this signal is received, and

the TRIGGER input voltage falls below
1/3 of the supply voltage, the OUTPUT
(pin -3) goes high for a period which is

u4n

lOs

Fig. 6.3 Modification of Fig. 6.2 in order to
provide triggering on a rising (rather than a

100k0

//

falling) edge.

operate a relay connected to its output.
Figs. 6.5 and 6.6 show two possible arlOons

rangements. The relay in Fig. 6.5 is energised during the monostable timing period
whilst that in Fig. 6.6 is de -energised
during the monostable timing period.
A shunt connected diode, DI, is fitted in
both circuits in order to absorb the back
e.m.f. which is generated whenever current
is switched through an inductive relay load.
In either case, the relay should be rated
for the supply voltage used (typically be-

Ims

10b0

tween 9V and 12V) and should have a
coil resistance of typically between 200 and
500ohms.

given by:

ION= 1.1 RC
(where t<

is in seconds, C is in farads, and
R is in ohms)

It is important to note that the pulse
applied to the TRIGGER input must be

10nF

of sufficient amplitude (0.66 x Vcc) and of
short duration (tTRIG < 0-25 X toN)
Components R I and Cl provide a means
of shaping a trigger signal into the form of
a sharp (differentiated) edge with the requisite characteristics to effectively trigger the
555. If the chip is to be triggered by a rising
(rather than falling) edge, the circuit of Fig.
6.3 may be employed. This circuit is somewhat more sensitive than the previous arrangement in that the amplitude of the trigger signal need only be I V, or so, in order
to produce effective triggering.
The nomograph shown in Fig. 6.4

-10ps

90

Fig. 6.4 Nomograph for the circuit

of Fig. 6.2

Astable 555 timer
circuit

Fig 6.5 555 monostable circuit driving
a relay (energised during the mono stable period)

A standard

timer is shown in
in astable mode.
The TRIGGER input (pin -2) is derived
Fig. 6.7,

555

connected

from the capacitor and connected to the

provides readers with a simple method of
determining the values of R and C needed

to produce a given monostable timing
period. The example shows how a monostable pulse of 10ms duration can be
produced by a value of C of 100n together

with a resistor, R, of 91k. The recommended range of values for R is between I k
and I M and C between 1 On and 10µ.

Outside these ranges, operation may be
somewhat less predictable.

Question I: A 555 timer is to be used to
generate a pulse of duration 100µs. If a IOn
capacitor is to be used, determine a suitable
value for R.

Relay outputs

The standard 555 timer is capable of

producing an output current of up to

Fig. 6.6 555 monostable circuit driving a relay (de -energised during the

200mA. This allows a 555 device to directly

monostable period
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Fig. 6.7 555 timer operating in astable
mode
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- lop F

-01 Hz

1pF

--:10Hz

R.
IMO

6.9 555 timer and J- K bistable producing a perfect square wave output

Fig. 610 555 astable circuit with

coarse adjustment of output duty cycle

+5V to +12V
RI
1k

IC1
555

R2
100k

/

/

C1 =

II

10p

/
/
100nF

C2

10Y11

-:111Hz

C3
On

1.51

10n
eA -11011.

Ov

Iii 10 UP) j

--:101tHE

lOnF

based on a 555 astable circuit

determining the values of RI, R2 and C

Duty cycle

needed to produce a given pulse repetition
frequency. The example shows how a p.r.f.
of 100Hz can be produced by a value of C
of 100n together with resistors, R I and R2,
of 91k. As with the monostable 555 circuit,
the recommended range of values for R is

IkO

-.:i0011Hz

Fig. 611 555 astable circuit with fine

Fig. 612 Audible warning indicator

:adjustment oh3lfitput duty cycle

Fig. 6.8 Nomograph for the circuit
of Fig. 6.7

between 1k and 1M and C between IOn
and 10µ. Outside these ranges, operation
may be somewhat less predictable.

Question 2: A 555 timer operating in as-

THRESHOLD input (pin -6). In this
arrangement, it is important to note that

the timing capacitor, C, is charged through

RI and R2 (connected in series) but is

discharged through R2 alone. The signal at
the OUTPUT (pin -3) will go high during

the charging time and low during the
discharge time. The cycle of charge and

-.discharge will repeat continuously and thus
the output will continue for as long as the
RESET input (pin -4) is taken high.
The time for which the OUTPUT (pin -3) is
high will be given by:
toN = 0.693 (R1 + R2) C
Whilst the time for which the OUTPUT is
low will be given by:

toFF= 0.693 R2 C
The period of the output signal is thus:
t= toN + toFF= 0.693 (RI +2R2)C
whilst its p.r.f. is:

p.r.f. -

table mode is to be used to generate a
signal having a p.r.f. of 10kHz using a

capacitor of 10n. Determine the required

The nomograph shown

in

Fig. 6.8

provides readers with a simple method of

produced by a 555 timer connected

in

astable mode may be varied. It is important

to note that the settings of both VRI and
VR2 will affect the "on" time whilst the
setting of VR2 alone governs the "off'
time. Where fine (rather than coarse) adjustment of the "on" and "off ' times is
required, fixed resistors (RI and R2) may
be connected in series with variable resistors (VRI and VR2, respectively) as shown
in Fig. 6.11.

times for the signal in Question 2.

Audible output

Question 3: Determine the "on" and "off"

Question 4: Determine the duty cycle for
the waveform in Question 2.

Mark -to -space

ratio
It is important to note that the mark -to -

space ratio of the output signal produced
by a 555 timer can never be less than unity
(i.e. 1:1). If, however, R2 is made very
much larger than RI, the output waveform
of a timer can be made to resemble a

reasonably symmetrical square wave.
If it is essential that a perfect square wave
is produced (e.g. from a variable frequency

astable timer in which the ratio of
cannot remain constant), the output of a

(RI + 2R2)C
(where t, toN and toFF are in seconds, C is
is farads , and RI and R2 are in ohms)

the "on" and "off' times of the signal

values of R I and R2 (assumed equal).

R2:R I

1.44

adjustment
The circuit of Fig. 6.10 shows how

555 can be used to clock a J -K bistable (in
which case the output signal will be exactly
half the frequency of that of the p.r.f. generated by the 555). Fig. 6.9 shows a typical
arrangement.

The 555 timer connected in astable mode
can be used to generate an audible output
(as an alternative to using a piezo-electric
transducer). A typical circuit arrangement

is shown in Fig. 6.12. This circuit will
operate with any small loudpeaker of
between 8 and 80ohms impedance and
produces a reasonably loud output at
approximately 720Hz. Note that it is
important to a.c. couple the loudspeaker
by means of C4.

Ultrasonic

transmitter
A 555 timer connected in astable mode

makes an ideal driver for an ultrasonic

transducer. Such devices typically require a

drive of several volts pk-pk at 40kHz
(t I kHz). Fig. 6.13 shows a driver circuit in which VRI is adjusted for maxi Everyday Electronics, May 1991
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Fig.

Fig. 6.14 Light to frequency converter
Fig. 6.13 Ultrasonic transmitter based
on a 555 astable circuit

based on a 555 astable circuit

6.15 Temperature to frequency

converter based on a 555 astable cir-

cuit

drive possessed by its standard counterpart. It can, however, supply up to two
standard 'TTL loads.

A dual version of the standard 555
(housed in a I4 -pin d.i.l. package) is available in the form of the 556 device. The two

internal timers may be used entirely independently but share a common pair
of supply connections. The 556 is also
available in a low -power CMOS form.
This device is pin and function compatible
with the standard 556 but consumes significantly less power and operates over a
slightly wider supply voltage range.

Supply decoupling
Since the 555 timer is capable of switching appreciable currents very rapidly, this
can place a considerable transient demand
upon the supply and, whilst such a demand

Fig. 6.16 D.C. to dc. converter producing
6.17 D.C. to dc. converter producing
22V output at 10mA max.
-10V output at 10mA max.
mum supply current (corresponding to the
resonant frequency of the transducer, XI).

In order to maintain the fequency accurately, C2 should be a high stability
polystyrene type.

Instrumentation
applications

rails is not excessive, a 555 timer connected
in astable mode can provide a source of a.c.

for subsequent rectification and smoothing. Fig. 6.16 shows how a +22V d.c. rail
can be generated from a nominal I 3.5V
vehicle d.c. supply. The current drawn

from the 22V rail should be limited to
around 10mA maximum. The astable p.r.f.
is approximately 720Hz.

met in the long term, the
supply rail can usually benefit from additional decoupling in the vicinity of the
555 by means of an electrolytic capacitor
of reasonably large value (e.g. 1000. This
capacitor should be fitted as close to pin -8
as is practicable and its negative connection should be returned to the OV rail by
means of a substantial conductor or appropriate width of p.c.b. copper foil.

General Purpose
Timer module
Our General Purpose Timer module has

The 555 astable configuration can be
used in a number of measurement and
instrumentation applications in which it is

The circuit of Fig. 6.17 shows how a
-10V d.c. rail can be generated from a

been designed to satisfy a variety of requirements and is based on a 555 timer

necessary to convert a physical parameter
(such as light level, temperature etc) into

nominal 13.5V vehicle supply rail. The cur-

rent demand from this rail should again

circuit which may be configured (by means
of p.c.b. links) for operation in either

be limited to about 10mA and the astable
p.r.f. is the same as that of the previous
circuit.
Note that the "raw" d.c. rails produced
by the d.c. to d.c. converters shown in Figs.
6.16 and 6.17 would, in practice, usually
require regulation. A simple shunt Zener
diode stabiliser (see Part One) should suf-

without external reset).
The complete circuit of the General Purpose Timer module is shown in Fig. 6.18.
Control inputs are connected by means of a
5 -way p.c.b. header (PL l) and outputs are
available by means of a 3 -way p.c.b. header
(PL2). The state of the output is indicated

pulse repetition frequency.

A light level to frequency converter is
shown in Fig. 6.14. In this circuit the p.r.f.

at the output varies from virtually d.c.,
when the light dependent resistor (LDRI)
is in total darkness, to around 100kHz
when the light dependent resistor is subjected to a bright light source (100W lamp
at 20cm).

A temperature to frequency converter is
shown in Fig. 6.15. In this circuit the p.r.f.
at the output varies from about 2.5kHz at 0
degrees C to around 80kHz at 100 degrees
C. The thermistor used exhibits a resistance
of nominally 15k at 25 degrees C.

D.C. to d.c.

converters
It

is

sometimes necessary to produce

several d.c. supply rails within portable
equipment which is designed to operate
from a single battery source. Provided that
the current demand on secondary voltage
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fice in most cases.

Variants of the 555
Several variants of the standard 555

timer are available to the designer. These
include a low -power CMOS device which is

both pin and function compatible with
its standard counterpart. By virtue of its
CMOS technology, the device operates
over a somewhat wider range of supply
voltages (2V to I 8V) and consumes minimal standby operating current (120µA
typical for an I8V supply). It is important
to note that, by virtue of the low -power
CMOS technology employed, the device
does not have the same output current

monostable or astable modes (with or

by means of an I.e.d. (D2) which may be
fitted on the p.c.b. or connected externally
and linked to the p.c.b. by means of wires
of appropriate length.
Four p.c.b. links are provided and these
have the following functions:
Link

Fitted

LK I

Continuous operation External reset
Monostabk mode
Astable mode
Astable mode
Monostable mode
Monostable mode
Astable mode

LK2
LK3
LK4

Not fitted

(Note that VR I is not required for mono stable mode)
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COMPONENTS

V

C3

2

TALK

PL2

2

30

OUTPUT

Potentiometer

10n

VR1

LK1

LK3

PL1
CONTROL 0 3

270

Capacitors
C1,C4
C2
C3

` 02
LED

05

0 OV
04306401

D1,D3

Fig. 6.18 Complete circuit diagram for the General Purpose Timer module
The connections to the control input at

Programmable
timers

PL I are as follows:

5

Function

+ Vcc
Trigger (a.c. coupled)
Trigger (d.c. coupled)
External reset
Ground

1.,,, mole sophisticated applications or
when accurate monostable timing periods
in excess of 10s, or so, are required, the
humble 555 timer should be discarded in
favour of a device which uses pulse counting techniques rather than a C -R relaxation
circuit. Such devices are generally referred

The p.c.b. layout for the General Pur-

The General Purpose Timer module
can be configured in accordance with the
circuits described previously and the

values of R2, VR I and C2 may be

pre-set value in order to determine the
precise value of time delay generated.

which can provide a programmable delay
which can range from a few milliseconds to
several hours. The device operates from a

d.c. supply of between + 5V and + 15V

nomographs provided.
In order to provide readers with some

and is based on CMOS technology.
The internal arrangement of the LS7210
is shown in Fig. 6.23. The chip incorporates a five stage binary divider which is

show how the module can be connected

a monostable timer (with "start"
and "reset" inputs derived from pushas

buttons) whilst Fig. 6.22 shows how the
module can be operated in astable mode
as a simple Morse code practice oscillator (in this case the output should be
connected to a loudspeaker along the
lines shown in Fig. 6.12).

Red I.e.d.

IC1

555

Miscellaneous
PL1

PL2

5 -way straight p.c.b. header
(0.1 inch pitch)
3 -way straight p.c.b. header
(0.1 inch pitch)

LK1,LK2,
LK3
0.3inch p.c.b. jumpers
(made from tinned copper
wire - see text)
Printed circuit board available from the

EE PCB Service, order code EE743;
0.04inch terminal pins (2 required).

£6

Approx cost
guidance only

The LS7210 is a programmable timer

selected according to the formulae and

"food for thought", Figs. 6.20 and 6.21

1N4148 (2 off)

to as "programmable" timers since the
clock frequency is internally divided by a

pose Timer module is shown in Fig. 6.19.

10n polyester (2 off)
10n (see text)
100p radial elect. 25V

Semiconductors
D2

4

100k preset (not required
for monostable mode - see
text)

04
LK2

0

3

Slil

3k3
In
R2
1k (see text)
R3
1k8
R4
270 (see text) Page
All 0.25W ± 5 per cent carbon types
R1

1N4D12F!I

Pin No.

See

Resistors

OV

fed from a clock signal, which may either
be generated externally or produced by an
on -chip oscillator circuit. The actual value
of frequency division applied is made programmable by means of five "weighting

factor" inputs, the logical state of these
inputs determines the divisor applied to the
clock signal.

The LS7210 can operate in four different modes; delayed operation, delayed
release, dual -delay, and monostable (one,khot). The operating mode is determined

bi the status of the two mode selecting
inputs A and B (pins I and 2 respectively)
according to the following truth table:
Mode selecting input
A (pin -1) B (pin -2)

Mode selected

0

0

0

I

Monostable (one-shot)
Delayed operation

1

0

Delayed release

1

I

Dual delay

General Purpo se Timer module
specifications

33
E°----C>41L

train)

Modes of operation:

Astable (continuous pulse
monostable (one-shot pulse)

Supply voltage:

5V to 15V (see note)

Supply current:

50mA (typical - see note)

Maximum astable pulse
repetition frequency:

> 100kHz

Output rise/fall time:

0.1pas (typical)

Output current:

200mA (maximum - see note)

Output voltage:

within IV of positive supply voltage

Control inputs:

a.c. trigger, d.c. trigger, reset

or

Note: The supply voltage may range from 3V to 18V and supply current
may be considerably reduced by fitting a CMOS 555 device. In such cases,
the maximum output current will be restricted to 100mA maximum.

Fig. 6.19 PC. B. layout for the timer module
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The four modes of operation may be summarised as follows:
Monostable (one-shot) mode: The output
goes high (logic I) for a period which is
determined by the logical state of the
weighting factor inputs whenever a falling
trigger edge is received. The device effectively behaves as a retriggerable mono -

stable. (Note that falling edges of the
trigger signal are ignored in this mode).
Delayed operation mode: The output goes
low (logic 0) immediately upon receipt of a

rising trigger edge. When the trigger edge

Fig. 620 Module configured for
monostable operation with push -to-

start input

tervals are required, it is possible to make

use of an external clock (which may be
crystal controlled) or to provide a means
of accurately trimming the oscillator frequency (either by use of a variable resistor
connected in series with a fixed timing resis-

tor or by means of a variable capacitor
connected in parallel with the fixed timing
capacitor).
The weighting factor which determines
the frequency divisor and hence the time

delay at the output may be determined
from the equation:

next falls, the output remains low (logic
0) for a period which is determined by
the logical state of the weighting factor
inputs. Thereafter, the output goes high

1+(l023 x N)

t-

f

once more.

Delayed release mode: When a rising trigger edge is received, the output remains
high for a period which is determined by

the logical state of the weighting factor
inputs. The output then goes low and
remains low until the next falling trigger edge appears, whereupon the output
reverts to its normal high (logic 1) state.

where

t

the output delay time (in

is

seconds), f is the clock frequency (in Hz)
and N is the selected weighting factor.
The formula can be re -arranged in order

to determine the value of weighting factor
in order to generate a particular time interval.
Hence:

Dual delay mode: After the arrival of a
((x t) -

rising trigger edge, the output remains high

(logic I) for a period which is determined
by the logical state of the weighting factor
inputs. The output then changes to logic 0.
When the trigger edge next falls, the out-

Fig 6.21 Module configured for
monostable operation with push -to start and push -to -reset inputs

N-

I

1023

put remains low (logic 0) for an identical

where N is the required weighting factor, f
is the clock frequency (in Hz), and t is the

period before reverting to logic 1

desired time delay (in seconds).

The weighting factor, N, is determined

Clock frequency
When the internal clock circuit is used,
the frequency of oscillation is determined
by a simple C -R arrangement. The clock
frequency can range from about 0.01Hz to
100kHz (C -R values ranging from 100p to
10µ and 10k to 10M). The value of clock
frequency is given (approximately) by the
relationship

by the logical state of the inputs at pins 8 to
12. according to the following table:
Weighting

Pin

9
10

MSB
LSB+ 3
LSB+ 2

Value
16
8

4

LSB + 1

K

f-

Fig. 6.22 module configured for astable
operation as a simple Morse code practice oscillator

12

CxR

Where f is the clock frequency, C is the
capacitance (in farads), R is the resistance
in ohms, and K is a constant which ranges
from about 0.9 to 1.1 (depending upon
supply voltage). Where precise timing in -

LSB

It is important to note that the inputs to
pins 8 to 12 are "active low" and thus the
quoted weighting values apply when the
respective inputs are taken to ground (logic

0). The weighting factor inputs are fitted
with internal pull-up resistors and hence an
unused input will automatically assume a
logic I state.

Question 5: An LS7210 programmable
10

TI

timer is to be used to generate an accurate
time delay of 410ms from a 50kHz clock.

1

0 0

What weighting factor should be applied
and what should be the logical state of each
CLOCK

of the weighting factor inputs? Fig. 6.24
shows a typical timer arrangement based

LECT IN

ST [IOC. IN

A0

on an LS7210.
1.1614

CL

05C
SO

C.
SELECT
LOGIC

I

PRESC1.611

1NER

.10/3

I

Design Problem
This month's design problem (as with all

?XV
WT

of the design problems presented in this
+9V

PO*
LATC

C2

GENERATOR

100m
OV

I

IC

CO 'TOOL
LOGIC

OUTPUT

+A OS to PNOC

111100111
C

vw 111,

MED

Fig. 6.23 Internal arrangement of the LS7210 programmable timer
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Fig. 6.24 Basic LS7210 timer circuit
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series) is designed for readers who would
welcome the opportunity of tackling a little
"homework". The exercise may be tackled
purely "on paper" or may be used as the
basis of a complete constructional project.

This month's problem arises from the
need for a means of reasonably accurately

timing a photographic process with an
audible output to alert the user at the end
of the pre-set timing interval.

Cumulative index to modules

A darkroom timer is to be designed according to the following target specification:
Time intervals:
switch selected from 30
seconds to 7.5 minutes
in 30 second increVisual output:
Audible output:

ments.
standard 1.e.d.

piezoelectric transducer

( requiring a supply of
Title

Part

Supply:

Dual output power
supply module

Dual ± 5V, ± 12V or ± 15V regulated
power supply rated at 1 A max. output

723 variable power
supply module

Single variable output of + 2V to + 37V at up to 5A max.
Output voltage and current limit are set by means of preset controls.

L200 variable power
supply module

I

Single variable output of + 2.7V to + 35V at up to 2A
max. lnutput voltage and current limit are set by means of
variable controls.

General purpose transistor 2

amplifier module
General purpose
operational
amplifier module

2

High -quality power
amplifier module

3

between 3V and 16V of
nominally 5mA ).
single 9V battery
(PP3)

Function/specification

Pre -defined voltage gain and frequency response. Low/
medium input impedance, low output impedance. Requires a single 9V d.c. supply at 2mA nominal.
Pre -defined voltage gain and frequency response. Two
stages may be used independently (e.g. for stereo
.

Answers to
questions in Part
Six
Question 1: R = 9.1k
Question 2: R I = 9.1 k. R2 = 9.1 k
Question 3: toN = 66.7ns, toFF = 33.3ns
Question 4: Duty cycle = toN/(bN toFF)
=2 3 = 0.667
Question 5: Using the expression,

(f x t) - 1
N

1023

provides a value of N equal to 20. This
value can be achieved by tying pin -8

operation) or connected in tandem. Requires a dual supply of between ± 5V and ± I 5V at 10mA nominal.

(weighting factor 16) and pin -4 (weighting
factor 4) to ground (total weighting factor,
16 + 4 = 20). The other weighting factor

Fixed gain medium/high power class AB audio amplifier

inputs (pins 9, II and 12) can be left

capable of operating with very low distortion. Recommended load impedance 8ohm. Requires a dual supply of
between ± I 2V and ± 20V at up to 2A.

TBA820 i.c. amplifier

3

Versatile i.c. low/medium power for general purpose applications. Requires a single supply rail of between + 5V
and + I 5V.

Sine wave oscillator

4

Low distortion sine wave oscillator capable of providing
outputs over the range 50Hz to 50kHz. Frequency and
amplitude adjustable. Requires + 12V to + I 5V supply at
10mA (nominal).

8038 waveform
generator

4

Provides sine, square and triangle outputs adjustable
the range 0.01Hz to 20k Hz. Requires ± 9V supply
at 10mA.

Digital counter module

5

unconnected because they are pulled high
internally, see Fig. 6.26.

Single stage decade counter with seven -segment I.e.d. dis-

play. Standard TTL input levels. Requires + 5V supply at
90mA.
General purpose
timer module

6

Astable or monostable mode timer circuit configured by
wire links. Extenal trigger (both a.c. and d.c.) and reset
inputs. Output up to I 2V at 200mA. Requires a single
supply rail of between + 5V and + 15V.

Fig. 6.26 Solution to Question
Next month: Next month's instalment deals
with radio circuits; our accompanying constructional project features a radio receiver.

Answer to last month's design
problem:

An intruder alarm is to he designed according to the following target

specification:
Door sensors:
Number of sensors:
Sensor type:
Window sensors:
Number of sensors:
Sensor types:

2

Microswitch (open when door opens)
2

Aluminium foil strip (breaks when
window broken)

Alarm:
Type of transducer:
Control switch:
Type of switch:

Fig. 6.25 Answer to last month's Design Problem
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Siren ( requires I2V d.c. at 2A)
Keyswitch ( with one set of changeover contacts)

Aluminium foil tapes:
2
Power supply:
I2V lead -acid battery
Design a suitable alarm circuit based on the above specificationinclude
in your circuit a "test" button so that the user can check that the siren is
operational.
One solution to last month's design problem is shown in Fig. 6.25.
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ROBO

D

Nigel Clark
SORTING

evaluated for sorting into acceptable
objects and rejects.
This unit includes two conveyors,

industrial control. They are both based on
a fairly simple checking and sorting sys-

gravity feeds and optical sensors as well
as two simple components. An on -board
interface allows it to be connected to any
micro with six digital inputs and six

Flight Electronics has introduced two
new packages for use in the teaching of

have to do is to connect the sensor to the

interface, load the software and start to
investigate.
The sensors are designed to fit comfor-

The less complex of the two is the

digital outputs. There is also a manual

tably in the hand and are powered from
the interface. Up to four sensors can be
fitted at once and the software allows for
the storing of information and its depic-

M PSR1 Sorter Unit. I do not know what
the initials stand for but the device,

including various exercises which can be
attempted. The total system costs more
than £2,000.
The sorting conveyor with sensors can

tion on screen as a bar chart, a line graph
or a table of readings.
The sensors can measure temperature,
light, humidity, pressure, sound, rota-

be obtained separately for £600. Flight
says the system can be programmed to

separately at a variety of prices but the full

tem but with the ability to change the
specifications.

using gravity, channels coloured beads
past two sensors. The sensors check the
colour or the presence of the beads to
count them. On the basis of the inputs
four soleroids either open or close channels to guide the beads to the desired
location.

The company says that the device

simulates a standard industrial counting
and sorting system illustrating how different types of components can be dis-

tion and posit'on. They can be obtained

run a single test, run an assembly test or

rarge with the interface and software

a continuous assembly test sequence,

costs about £500.

giving students the opportunity to be
given exercises of varying complexity.
Flight also supplies other more simple
control systems, a washing machine
simulator, traffic lights and d.c. motor

A First Sense Basic Kit is being sold,
including the interface and temperature,
light and sound sensors and manual for
about £250, with software and connections extra. Philip Harris emphasises that
First Sense is -not a substitute for its exist-

pensed and subsequently resorted.

control. In addition it provides an intro-

It can be interfaced with IBM PCs or
compatibles and Flight's microprocessor training systems. Software is also
provided which allows the user to define

ductory training scheme for programmable
controllers, this is about £500.

ing Blue Box range which is still being

MORE SENSORS

with the Blue Boxes and EMU.

each element of the sequence and is said
to be simple enough to enable the unit to
be set up quickly and demonstrated. This

all comes for a total package price of
about £450.

TRAINING
The ICT1

Industrial Control Trainer

also from Flight Electronics has been
designed as a complete training package
for teach ng programmable logic control.
In quite a neat configuration it allows the
study of on -off control, sensor feedback,
d.c. motor conveyor belt dispensing and
assembly methods.
It is designed to show a simple
industria process in which two components are first sorted then brought

together to make an object which

is

Philip Harris Education has expanded
its range of sensors, bringing out a completely new series intended for younger
children. Its Blue Box sensors backed up

its EMU, Easy Memory Unit, have
been around for some time. Now it has
introduced seven sensors and accompanying software under the First Sense
by

something
simple, easy to use and attractive to give
children an enjoyable introduction to the
banner.

use of sensors.

At the same time Philip Harris has
launched what it calls the Universal Inter-

face which, the company says, can be
used with almost any computer found
in schocls, including the Nimbus, Archimedes, BBCs and IBM compatibles.
Combined with the interface all children

Philip Harris Education launch First Sense with the help of Bob Hotness, the presenter for
the Blockbusters TV show. Pictured with Bob is Frances Clemson (7 years) and Jonathan
Shepherd (10 years)

developed. The Universal Interface, avail-

abte on its own at £125, is compatible

FIXED
Viewers of BBC's Jimil Fix It will have
spotted the robot arm which dispenses the
pendants to those taking part, giving a little
tune and speaking a few words as it does
so You probably recognised it as UMI's
RTX scara arm, which at a basic price of

£8,200 for this six axis arm makes it an
expensive addition to the popular show.

GOLD
Economatics'

"Control by

Design"

package took the Gold Award in the
secondary section of this year's Educational Technology Awards. The judges
said that not only did they consider it to
be the most impressive entrant in the
category but it was the one to receive the
most nominations.
Control by Design, which enables
pupils to design and test control systems
on screen, was the only winner in

the control technology area. The other
products to receive awards were software
in areas such as mathematics and word
processing.
The awards are given each year

with primary and secondary categories
three prizes in
designed to reward
and

each. They are
the creators of

innovative products. Nominations come
from teachers and the winners chosen by
a panel of educationalists.

Sponsored by the British Education
BBC Educational Computing and Technology and
Equipment Association,
EMAP

International

Exhibitions,

the

awards were handed out at the BETT
Exhibition in London earlier this year.
Valiant Technology officially launched
its control console at the BETT show. The

board based on the keyboard for the
Roamer, with a few additions is availa.ole for about £150. With a memory
capacity of 650 instructions it can execute thousands of commands, making
use of the REPEAT function, including
five musical tempos and five octaves.
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Teach -In '91 Project

PULSE
GENERATOR
MIKE TOOLEY BA
This companion project to our
Design Your Own Circuits series
shows how the ubiquitous 555
timer can be used to form the
basis of a simple yet highly
versatile Pulse Generator. As
with all of the practical

CIRCUIT
CIESCRIPTIOAI

The complete circuit of the Pulse Gen-

erator is shown in Fig. I. ICI is connected in astable mode with VR I provid-

ing continuous adjustment of the pulse
repetition frequency and SI providing

selection of one of six decade timing
capacitors, CI to C6. The output of ICI
(a reasonably symmetrical square wave)

is applied to the trigger input of IC2 by
means of the pulse forming network, C8,
DI and R4.
A second 555 timer, IC2, operates in

constructional projects in this
series, a number of modifications
are suggested

monostable mode with output period
made continuously adjustable by means
of VR2. S2 provides six decade switched
ranges of timing capacitance, C9 to C14.

The output of 1C2, comprising a pulse
train of adjustable duty cycle, is fed to
VR3 which provides adjustment of the

the electronic hobbyist will wish to tackle.

of rectangular pulses of
variable amplitude, frequency and
duty cycle can be extremely useful
when testing a wide range of digital
and analogue circuits. Our Pulse GenerASOURCE

output level present at SKI.

The Pulse Generator is based on two
standard 555 timers and two commonly

Transistor TRI is an inverter which

provides the inverted TTL output signal
at SK2. A further inverter provides th6
non -inverted TTL output (in -phase with

available transistors yet provides a source
of pulses with period adjustable from I4s
to approximately 14ps in six decade ranges
with widths adjustable from 7s to approximately 7ps (also in six decade ranges).
Three outputs are provided; two are TTL

ator makes an ideal companion to the
Waveform Generator which was described

in the March 1991 edition of Everyday
Electronics (for back numbers see the

the variable output available at SKI )
at SK4. The collector supply voltage of
TRI and TR2 is fixed at 5.IV (by means
of Zener diode, D2) in order to ensure

compatible (5V peak output) whilst the
third is variable in amplitude over the

Editorial page). Together, these two instruments provide all of the signals required for

that the outputs present at SK2 and SK4
are TTI compatible.

range OV to approximately 8V peak.

testing the vast majority of circuits which

C17
2204/

R3

RI

ION

1k
PULSE
REPETITION

'PULSE WIOTH

FREQUENCY

VR2
1004

3w

100T

NrD 3

°

IMPBI

ov

k

IC2

LE D
S3 ID

P8

R7

4

1k

1111

C".

470

R9
100

ICt

S3o

R10

TI8

R4

DI
IN4148411

Ii

lor.vc"-]

470p

TR2
BC 108

CIS

PULSE WIDTH

10n

RANGE

S1

C6

Illy

In

C2

"TC

I;:t

41:jj

10n

''

CT61.

I

C9

1

TR1
10US

S2

C13

MI.C10
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470/T
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0127n

C19

R11
1k9

100N
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C14

470p

47p

BC 106

VR3

SKI
OUTPUT

4

SK2 0

SK4 0

SK3

T't OLP

FE 304081

GNU

TTL 0/P

Fig. 1. Complete circuit of the Pulse Generator
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Specifications
Pulse period:
Pulse width:
Pulse amplitude:
TTL outputs:

Supply voltage:
Supply current:

65mA (typical)

COMPONENTS
Resistors
R1,R7,
R2, R3
R4
R5
R6, R11
R9

1k (3 off)
10k (2 off)
3k3
10

3k9 (2 off)
100

of the printed circuit board is shown in

variable from 14s to 14ps in six decade ranges
variable from 7s to 7ps in six decade ranges
variable from OV to 8V peak
separate inverted and non -inverted outputs at standard TTL
levels (5V pk)
less than 0.1ps (variable output)
less than 0.2ps (TTL outputs)
9V (PP6 or PP7 recommended)

Rise and fall times:

R8

single -sided printed circuit board measuring approximately 118 x 48mm. The layout

See
SHOP

TALK
Page

Fig. 2.
Components should be assembled on the

printed circuit board in the following sequence; p.c.b. headers, d.i.l. sockets, link

(using tinned copper wire of 24 or 26
s.w.g.), resistors, capacitors, and diodes.
As with all of our projects, it is vitally

important to ensure that all of the components are correctly located. Furthermore, in the case of the polarised com-

The Pulse Generator operates from a
single + 9V d.c. supply rail derived from

ponents (such as the electrolytic capacitors,

a dry battery (PP6, PP7 or PP9).

absolutely essential to ensure that each

CONSTRUCTION

component is correctly orientated.
When construction of the printed circuit

Construction of the Pulse Generator is
very straightforward. With the exception of

board has been completed (and before
inserting the two integrated circuits into
their respective sockets) it is well worth

diodes and the two integrated circuits) it is

the front panel mounted controls, I.e.d.,
range capacitors and output connectors,

carrying out a careful visual check of both

all of the components are assembled on a

the upper and lower sides of the board. The

R10
470
All resistors are 0.25W ± 5%

Potentiometers
VR1,VR2 100k p.c.b. mounting
VR3
1k p.c.b mounting
R6

Capacitors
Cl

lji axial elect 35V
100n tubular polyester
10n tubular polystyrene
1n tubular polystyrene

C7, C8,
C15
C9
C10
C11

C12
C13

1

100p axial elect. 25V
10p axial elect. 35V

C2
C3
C4
C5
C6

T

1--

C 16

T

b

TR1

41-(

TR2
Rs

1-

10n polystyrene (3 off)
47ji axial elect, 25V
4p7 axial elect. 35V
470n tubular polyester
47n tubular polyester
4n7 tubular polystyrene
(2

C14,C16 470p tubular polystyrene
C17
220p radial elect. 25V
100n polyester
C18
C19
100p radial elect 16V

Semiconductors
1N4148
BZY88 C5V1
red I.e.d. (with mounting clip)
TR1,TR2 BC108 (2 off)
IC1,1C2 555 (2 off)
D1

D2
D3

Miscellaneous
SI .S2
S3
SK1

1P 6W rotary switch (1P
1 2W with rotation stop
suitably adjusted -2 off)
DPDT miniature toggle
switch
chassis mounting 50ohm
BNC female connector

Z 47L

33

Fig. 2 PCB. component and copper foil layout

SK2,SK3,
SK4
2mm sockets (red, white,
black)
PL1,PL2,
PL3
5 -way straight p.c.b.
headers (0.1 inch pitch)

and matching "free"
connectors (3 off)
ABS enclosure (to suit individual
constructor's preference - see text);
printed circuit board, available from the

EE PCB Service order code EE742;

plastic

o.c.b. fixing

1.7.17:17-rfoTail

sIS,

s

:;:

oos

Jo..

s10

pillars with self -

tapping No. 6 fixing screws (2 off);

snap -fit battery connector (to suit PP6,

os.

PP7 or PP9 battery as appropriate); 8 -pin

low-pro'ile d.i.l. sockets (2 off); knobs to
suit (5 off); connecting wire etc.

Approx cost
guidance only

£18
excL case and ball.
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upper (component) side of the printed
circuit board should be examined to ensure
that the components have been correctly

located whilst the lower (copper track)
side of the board should be checked to
ensure that there are no dry joints or
solder bridges between adjacent tracks.
This simple precaution will only take a few
minutes to carry out but can be instrumental in preventing much heartache at a later

stage!

WIRING
In order to minimise the number of connections from the p.c.b. to the front panel,
the twelve timing capacitors, CI to C6 (for
the astable circuit), and C9 to C14 (for
the monostable circuit), are mounted on
the rotary switches, SI and S2 respectively
(see Fig. 3). Note that the negative connections of the electrolytic capacitors (and
outer foil connections of the tubular polystyrene capacitors) should be taken to the

common, OV, connection.

When assembly of the printed circuit
board has been completed, the two integrated circuits, ICI and IC2, should be
inserted into their holders (taking care to
observe the correct orientation in each

a

case).

CASE
The Pulse Generator should be housed in

an ABS enclosure with aluminium front

and rear panels. The enclosure used for the

prototype instrument measured approximately 220 x 230 x 105mm however the
precise dimensions of the enclosure are
unimportant provided adequate room is
made available on the front panel for the

various controls, switches and output connectors and the enclosure is large enough
to accommodate the 9V battery (or an a.c.
mains power supply unit).

The front panel should be carefully
marked out before drilling and cutting
takes place. As usual, there is nothing

particularly critical about the layout of the
unit and constructors may wish to experiment with the location of the front panel
controls, output connectors and 1.e.d.

TO VI

4-9V

I POWER I

1:1)133

3

1:1

a

PL2

1

2

_

indicator. Fig. 4 shows the front panel

OV

layout and markings used in the prototype.
Once the front panel has been drilled
to accommodate the controls and output
connectors, the p.c.b. can be mounted (by

t

0/0

4

ON I 0 FF I

OUTPUT
VOLTAGE

VARIABLE
OUTPUT
SKI

SKI

SK3 SK2

TTLIOn
4

1

I

PULSE
WIDTH

PULSE
PERIOD

A battery holder (for a PP6, PP7 or
PP9 9V battery) can be manufactured

from simple L-shaped aluminium brackets
secured to the base and/or rear of the case.

FRONT PANEL

S

CONNECTORS
Connections to the printed circuit

I

9

board
are made using three five -way 0.1 inch pitch
printed circuit board headers. PLI is used
to connect the four output connectors (SK 1
to SK4) whilst PL2 provides a connection

1

sue---`

P1.1

PL3

VR I

PLI

PL2O

means of the control shafts of VR1, VR2
and VR3). The rear of the p.c.b. should be
supported above the base of the plastic
enclosure by means of two snap -fit p.c.b.
mounting pillars.

PL3
P C.B.
(REMOVED FOR CLARITY I

for the on/off switch (S3) and I.e.d. (D3).
A third 5 -way connector, PL3, provides a
means of connecting the rotary switches
(S1 and S2) and timing capacitors (Cl to
C6 and C9 to C14).

The recommended method of terminating the female connectors which mate with

the headers was described in the first of
our constructional projects which appeared
in the December 1990 issue of Everyday

Fig. 3 Capacitor mounting and inter- wiring diagram

Electronics.

Coloured stranded 0.linch pitch ribbon
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TESTING

PULSE PERIOD
x 100ms

x10ms

x100ms

x1s

/x 1 m s

lc 1 s

x1Os

s

Before testing the Pulse Generator, it is
important to carefully check the wiring of
the p.c.b. and the front panel mounted
components. A 9V battery (PP6, PP7 or
PP9) should be connected to the unit and
a milliammeter inserted to measure the
supply current in the positive supply rail.
Switch the unit "on" and measure the

PULSE WIDTH
x1OMS
OFF

,x1MS

x10s

X100

--x100ms

O

s1S

POWER
ON

01t

0-6

0x%1

1 0%

'

-.0 3

1-02
0 14

range 55mA to 80mA. If the supply
VARIABLE

02

4

1.2-

0.6-

-.0

-6

2-

OUTPUT

05' /

007

Tff.

0

OUTPUT VOLTAGE (Vp1410

00
OND

current is not within this range, disconnect the supply and carefully check all the
wiring and the p.c.b.

1'"

1

s

07

supply current. This should be in the

0.3

TTL

MODIFICATIONS
Several useful

modifications may be

made to enhance the performance of the
basic Pulse Generator circuit. The sugges-

tions made here are provided as "food
for thought" and should make a starting point for further development. Constructors are invited to report their own
modifications to be incorporated in the
Readers' Feedback which will appear in

UMW
Fig. 4. Recommended front panel layout

the final part of our Design series.

Maine operation

The Pulse Generator can be very easily

adapted for mains operation. A suitable
mains supply is the Dual Output Power
Supply module which appeared in Part
One of the series. The module should be
fitted with a single 7809 regulator (ICI)

and used in conjunction with a transformer having two secondaries rated at
9V 0.25A (or greater). Fig. 5 shows the
necessary circuit modifications.

Mains/battery
operation
The Pulse Generator can also be readily
Fig. 5. Modification of the Pu/se Generator for mains operation
cable is used to make connections to the
front panel. The following colour coding is
recommended:
PL1

adapted for dual mains/battery operation
with automatic changeover to battery
operation in the event of supply failure or
disconnection of the mains. Fig. 6 shows
the necessary changes to the circuit.

Valid pulse

indicator

Lastly, Fig. 7 shows how an additional

Pin Colour Connection to:

Brown SK2 (inverted TTL)
I
SK4 (non -inverted TTL)
2 Red
3 Orange SKI (variable output)
4 Yellow SK3 (ground)
5 Green Ground connection on SK3
PL2

Fig. 6. Modification of the Pu/se Generator for mains/battery operation.

Pin Colour Connection to:
I

Blue

S3a selector ( +9V)

2 Violet D3 anode
D3 cathode
3 Grey
4 White S3b selector (OV)
not used
5 none
PL3

Pin Colour Connection to:
I
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waveform is invalid whenever the pulse
duration exceeds the pulse period). It is
not always easy to determine whether the

settings of VRI. VR2, SI and S2 are
valid and this additional circuit can
assist the user by producing a rapid
visual indication of the status of the
output waveform.
The i.c. (ICI) acts as a comparator and

its output goes low (and I.e.d. DI becomes illuminated) whenever the duty
cycle of the input is less than 50 per
cent. This corresponds to normal opera-

tion of the Pulse Generator. When the
duty cycle is greater than 50 per cent,
the I.e.d. becomes extinguished and it is
then necessary to visually check the control settings to ensure that the selected

pulse duration is not greater than the
pulse period. Due to the limitation of the

averaging circuit (RI and CI), D2 will
flash "on" and "off" at very low pulse
repetition frequencies.

Brown SI selector

2 Red
3 none

Fig. 7 Valid pu/se indicator

circuit can be added in order to determine whether the Pulse Generator is
producing a valid output waveform (the

CI to C6 (common connection)
not used

4 Yellow C9 to CI4 (common connection)
5 Green S2 selector

Next month: The project for next
month's Teach -1n '91 series will be a
Radio Receiver. The Teach -1n '91
series itself covers radio circuits.
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INTERH C
_ --

Robert Penfold
IN THIS month's Interface article we turn

our attention to the Atari ST computers. I mentioned in previous articles
that some modern sixteen bit computers do
not offer the same sort of expansion poten-

tial as most of the old eight bit designs,
especially for those who are interested in
user constructed add-ons.

In my opinion at any rate, the Atari ST
computers are amongst the worst offenders

in this respect. It would be untrue to suggest that they have no user add-on potential at all, but they do represent a relatively
difficult prospect, and are ultimately less
expandable than many computers of the
past.

Port In A Storm
The Atari STs are by no means short of
ports, and the computer is actually bristling

with them. MIDI IN, OUT, and THRU
ports are included, although in a nonstandard form which condenses them into
just two 5 -way DIN sockets.

The usual parallel printer and serial
("Modem") ports are also included, together with disk drive, joystick/mouse, and
monitor ports. Last, and by no means least,
there is a cartridge port.
Despite having all these ports, there are

none that are really what could be considered ideal for user add-ons. With the
Atari STs .you have to make the best of
what is available.
The serial ports of many computers seem

to be underutilized, and in many cases
never actually used at all. This makes the

ST serial port an obvious candidate for
user add-ons. This is a standard IBM PC
style serial port having the usual 25 -pin
D -plug. Connections to this port are therefore made via a 25 -pin female D -connector.
High level languages for the STs usually
provide excellent support for the serial port,
making it easy to set the required word format and baud rate. It is also easy to read and
write to this port. It is port 1 in ST terminol-

ogy, and with most BASICs the INP and
OUT instructions are used to read and write
to the ports. For instance, OUT 1,45 would
write a value of 45 to the serial port.

Interfacing to a serial port is not totally
straightforward since any add-on is likely
to deal with parallel data rather than raw
serial data. However, a UART such as the
6402 is basically all that is needed in order
to provide the necessary serial -to -parallel
and parallel -to -serial conversions.

This subject will not be pursued further
here, as it is something that was covered
fairly comprehensively not so long ago in
some of the Beeb Micro series of articles.
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Printer Port

disk drive interface, as well as providing

The printer port provides what is potentially a better means of interfacing to user
add-ons, as it deals directly in parallel data.
It provides an eight -bit parallel output with
"Strobe" and "Busy" handshake lines.
It is a largely IBM PC compatible port,
using the standard 25 -pin female D -type
connector with the usual method of connection. Connections are therefore made to
this port by way of a 25 -pin male D -type
connector.

the strobe line of the printer interface.
Incidentally, the YM-2419 would seem

One slight problem is that most users
will probably already have this port connected to a printer. Switching units that
permit a single printer port to be connected

to one or other of two printers are available, and these represent an easy method
of switching between a printer and a user
add-on. For this application a simple unit
based on a mechanical switch is probably

better than some form of electronic or
automatic switching unit.

For those who are unfamiliar with the
handshaking arrangement used on parallel
printer ports it should perhaps be explained

that the strobe line is an output, and the
busy line is an input. The strobe output
pulses low when fresh data is placed on the

data lines, and this pulse can be used to
latch the data into an eight bit flip/flop,
transparent latch, or whatever.
This line is not necessarily needed with

user add-ons, because the data outputs of
the printer port are latching types. They
can therefore directly operate I.e.d.s, relay
drivers, etc.
The busy line is a handshake input which
can be used to provide a hold -off if data is

being sent at a rate which is too high for
the receiving device to digest it properly. It

is taken low to permit a flow of data, or
high to provide a hold -off.
Again, with user add-ons this line might

be unnecessary, since most add-ons will
probably be able to keep up with the flow
of data without any difficulty. It cannot
simply be ignored though, as it will drift to

the high state, providing a hold -off.

In

order to enable a continuous flow of data
to the parallel port this line must be tied to
one of the port's ground terminals.

Parallel Input?
From BASIC an OUT instruction to port
0 can be used to write data to the parallel

port. The eight data lines of the printer

to be an exact equivalent to the more
familiar AY -3-8910 sound chip which has
been used in several home computers and

projects for the home constructor. As the
chip has ports which can be set as inputs or

outputs, it should be possible to set the
printer port as an eight bit input.
The YM-2419 has sixteen registers, but

these do not take up sixteen addresses in
the memory map (the 68000 used in the
STs has memory mapped I/O circuits). In-

stead, one address is used to select the
desired register, and it is also used for
reading data from the chip. A second address is used for writing data to the sound
chip. These are the two addresses:
&FF8800
$FF8802

Read data/Register select
Write data

Bit 7 of register 7 controls the direction
of port B. This bit is normally set at 1 in
order to have port B as an eight bit output, but it can be set as an input port if 0
is written to this bit. Note that the eight
lines must all be inputs, or all be outputs,
and that no form of split operation is sup potted.
In theory, in order to use the printer port

as an input type you must first write a
value of seven to $FF8800 in order to
select port seven. Then read this port at
$FF8800, deduct 128 from the return value,

and write the answer (usually 126) to ad-

dress $FF8802. This sets the port as an
input type.

Next a value of fifteen

is

written to

address $FF8800 in order to select register
fifteen (port B). This port can then be read
at address $FF8800, but a write operation

to this address to select register fifteen
must always precede such a read operation.
Remember that the computer might select

a different register, and you can only be
sure of reading the right one by selecting it
and then reading it immediately.
In practice this all seems to be something
less than 100 per cent successful. The computer will do its best to put things back the

way they were as soon as you change
things. This is not really surprising, and
many computers resist any direct tampering with certain items of hardware.

The printer port seems to be unusable
as an input unless some way of prevent-

port are provided by one of the two

ing this interference from the firmware can

input/output ports of the YM-2419 sound
chip. In fact it is port B that provides the

be found. As yet I have not found a way
around this problem. Direct control of the
sound chip could still be worthwhile as a

eight data lines, while port A is used to
furnish outputs for the serial port and the

means of rapidly writing data to the port.
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MIDI
The MIDI (Musical Instrument Digital
Interface) ports are intended for use with
suitably equipped synthesisers, electronic
pianos, etc. If you have no interest in using
them with musical instruments, then I sup-

pose that they prove a possible means
of interfacing to your own projects. The
MIDI ports are port 2 with normal ST
programmIng languages, and from BASIC
they can be accessed using the INP and
OUT commands.
A MIDI port is basically just a serial
type, much like a standard RS232C interface. However, the word format is standardised at one start bit, eight data bits, one

stop bit, and no parity. The baud rate is
31250 baud, which enables data to be exchanged at a rate of over three thousand
bytes per second. No form of handshaking

Fig. 1. A simple MIDI input stage for a

UART

Interfacing MIDI signals to a UART
is not difficult though. Fig.
shows a

Not all the control lines are available at
this port. In particular, the read/write line is

suitable output stage, while Fig. 2 shows a

absent.

circuit that enables a UART to drive a

There is a further problem in that the area
of the memory map occupied by this port is

1

MIDI input.

is used.

It is possible to interface to the MIDI

Fig. 2 A circuit that enables a UART to
drive a MIDI input.

"read only". If you try writing to any ad-

Cartridge Port

ports using a UART, but there is a slight
complication in that MIDI uses optoisolated inputs. MIDI uses a five milliamp
current loop system, and not the usual
plus and minus 12 volt levels of an

On the face of it, the cartridge port is
a general purpose expansion port which
is ideal for user add-ons. Closer inspec-

RS232C signal.

appear.

tion shows that matters are not quite
as straightforward as they might at first

dresses in this block the "Glue" chip generates
a bus error!

I am told that there is a way around this
problem, but no one has been able to tell
me how this is achieved. If any Everyday
Electronics reader knows the answer to this,
perhaps they would let us in on the secret.
mains interference suppressor capacitors and
may be designated X, X2 or Y -class.
No other type may be used. If any readers
have difficulty in locating a supplier they are
currently listed by Electrovalue, Crick-

lewood, Marco, Maplin, Greenweld

and Omni Electronics.
important that a "High
It is also most

with David Barrington
More Power

To compliment their range of MOSFET

amplifier modules, BK Electronics have
just launched a 450W r.m.s. version. It features an integral power supply (including a
toroidal mains transformer), d.c. loudspeaker
protection, two second anti -thump circuitry
and a cooling fan.

With a choice of input sensitivities avail-

The metal instrument case, including
chassis plate, is the Maplin Blue case 233,

code XY48C. To some readers, this case may
seem fairly expensive and they may adopt an

alternative but, for safety, it MUST be a
METAL case.

The printed circuit board for the Switched
Power Output Module is obtainable from the
EE PCB Service, code EE739 (see page 340).

able, it delivers 450W r.m.s. into 4 ohms and
315W into 8 ohms. The standard version has

For further information and prices con-

tact BK Electronics, Dept EE, Unit 1/5,
Comet Way, Southend-on-Sea, Essex
S S2 6T R .

0702 527572.

Modular Disco Lighting System
There are a couple of items that may cause

readers concern when shopping around for

parts to build the Switched Power Output
Module, the first of the Modular Disco Lighting System projects, But first, due to mains
voltage being present, extreme care must be
taken when working on or testing the unit.

The 3A solid-state opto- coupled relay
in the model is a Huntleigh type
supplied by Farnell
0532 636311),
used

103-577 Another suitable
"relay" made by FR Electronics is available

stock

code

nal drive circuitry it would not work in this

PRICES IN THIS ISSUE DO NOT
ACCOUNT FOR ANY VAT
CHANGES AS A RESULT OF
THE BUDGET.

full power.

Digital LCD Thermostat
The TCM2W display sensor

circuit. A suitable device is the Maplin "High
Power Buzzer", code FK84F (HP Buzzer).

Smoke Alarm Repeater
The audible warning device for the Smoke

module

(0.85), which forms the "heart" of the

Digital LCD Thermostat, is only available
from Magenta Electronics. The 24V (10A
240V a.c. contacts) relay is also available
from the same source.
A complete kit of

parts 1:£29.95)

for

the combined Thermostat and Power/Relay
boards, including punched and printed
thermosta: front panel, printed circuit boards
and parts for the optional alarm, is available

from Magenta Electronics, Dept EE, 135
Hunter Street, Burton -on -Trent, Staffs
DE14 2ST (ir 0283 65435). Add a further

from Verospeed (IP 0800 272555), code
258-35089D A 2.5A version, which is the

£2 for postage and packing.

same physical size, is stocked by Eletromail

able as a pair or individually from the EE PCB
Service, codes EE740 and EE741

(1r 0536204555) code 348-431.

The two printed circuit boards are avail-

The 6VA mains transformer was also sup-

plied by Electromail, code 207-756. Other
transformers can be used but, before pur-

Passive IR Repeater
The

h gh

gain

split -Darlington

opto-

chasing, check the connecting details to see

isolator 6N139 used

will fit on the p.c.b. The mains neon
indicators should be the type that includes a

Repeater appears in most components
catalogues and should not cause any
purchasirg difficulties.

if it

"dropper" resistor.

The Bulgin type sockets are stocked by
most of our component advertisers, but the
circular10-pin video chassis plug and socket

may prove difficult to find. One source is
Electromail.
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It

in the

The piezoelectric warning device was

chosen because of its low current requirement coupled to its high sound output. The
one used in the model has an integral drive
circuit, a resonant frequency of 3kHz, an
impedance of one kilohm and operates from
3V :o 24V d.c.
Do not use a buzzer which requires exter-

BUDGET

a 500mV nput and the Professional Equi p
ment Compatible version a 775mV input for

Voltage" metal film resistor be used for R3.
These should now be widely available and
not cause any problems. The one used in
the prototype model was purchased from
Maplin, code V47M(HVRes 47M).

Passive

II?

is essential to use only the specified

capacitor for C1. This is either of metallised
polypropylene, polyester or PETP construction specially made for direct connection to
the mains supply. These are usually sold as

Alarm Repeater should be chosen for its
loudness; small, cheap buzzers will give
disappointing results. Do not use a buzzer
which requires external drive circuitry - this

would not work in the present circuit. A
suitable device is the Maplin "High Power
Buzzer", code FK84F (HP Buzzer).
Teach -In '91

The only item, this month, that could

cause a purchasing problem for followers of
the Teach -In '91 series Design Your Own
Circuits, is the CMOS timer i.c. used in the

Timer Module This i.c. is currently only
listed by Tandy and can be ordered (code

276-1307) at any of their shops.
All the components required for the Pulse
Generator back-up project seem to be standard items and should not cause any sourcing nightmares.
The printed circuit boards for both projects
can be obtained from the EE PCB Service,
codes EE743 and EE742 respectively

Personal Stereo Power Indicator
We do not expect any component buying

problems for the Personal Stereo Power
Indicator project.

The "log scale" (3dB steps) LM3915

display

driver

i.c.

should

be

available

from most good component stores. The
10 -segment I.e.d. bargraph display should
also be readily available.
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REPORTING
Tony Smith G4FAI
THE YEAR OF THE NOVICE
The Radio Society of Great Britain has
designated 1991 "The Year of the
Novice" to mark the introduction of the
new amateur radio Novice licence. As
explained previously, (EE, August 1990),

there are two classes of licence with
significantly reduced examination requirements permitting amateur operation
on limited frequencies, using low power
transmitters.

A Novice B licence will permit operation on v.h.f. frequencies above 30MHz,
and a Novice A licence, which requires a
Morse test of 5w.p.m., allows further

frequencies to be used below 30MHz.
Before taking the examination, candidates must successfully complete a 30
hour practical training course (each
containing no more than four students)
organised by the RSGB. will provide
more information about the course next
month.
I

The first examination will be held by
the City & Guilds of London Institute on
June 3rd. Other dates this year are September 16th, and December 9th. Details
of courses available can be obtained from
Senior Novice Licence Instructors in each
county. Details of these Instructors, a list
of C&G examination centres nationwide,
and further information about the Novice

SUPPORT IN HIGH PLACES

two years. Hundreds of exhibits show

Following the loss of part of the
American 220MHz amateur band to

amateurs'

commercial

recently,

interests

a

bill

intended to protect amateur radio frequency allocations has been introduced
by Congressman Jim Cooper, who
according to one of his assistants, talkinc

to the W5YI REPORT wants "to make

Special juries award the best exhibits
diplomas and valuable prizes."

mitted to diminish existing allocations
of spectrum to the amateur radio service after January 1, 1991, and shall
provide equivalent replacement spectrum

to the service for any frequency reallocated after the same date. With all the
uncertainty over frequency allocations,
which are due to be discussed at next
year's World Administrative Radio Conference, it would be reassuring to have
similar proposed legislation in the UK!

borne Road, Potters Bar, EN6 3J E.

lobby against it.

The frequencies available to Novice
will permit international
communications under favourable

SOVIETS MAINLY HOMBREWERS
In a recent article in Amateur Radio,

fine
opportunity to those who think that
and

represent

a

amateur radio might be an interesting
hobby, but are unwilling to study for the
full Radio Amateurs' Examination just to
find out if it is!
To obtain all the operating privileges
and frequencies available within the
hobby, it will still be necessary to take the
full examination at some future date. If
you have become "hooked" on amateur
radio by that time, however, the exam will
represent no real obstacle at all!

journal of the Wireless Institute of
Australia, Yury Zolotov, UA3HR, a
prominent Soviet amateur, provided
some interesting information on the
current state of amateur radio in the

To promote the Novice licence, the
RSGB has launched a new two-part
video made by Yorkshire Television. Part

1, Amateur Radio - The Hobby of the
Space Age, portrays the hobby as a
pastime that can be enjoyed by anyone,
and part 2, How to Become a Radio

Amateur, provides information on the
practical aspects of getting on the air.

The video has been sent to all radio
clubs affiliated to the RSGB, and local
club Secretaries will be pleased to
arrange showings for prospective Novice
students of all ages, youth groups,

schools, and so on. Details of clubs
providing this service are obtainable from
RSGB headquarters, address as above.
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AMSAT WORLD LEADER IN
MICROSATS
The Radio Amateur Satellite Corporation (AMSAT) hosted an amateur satellite tutorial and presentation at the
Federal Communications Commission
(the US radio licensing and regulatory
authority) earlier this year. According to
the W5YI REPORTthis was intended to
make FCC policymakers aware of the
social benefits of amateur use.
During the session it was reported
that AMSAT, which claims world
leadership

in

small

satellite

tech-

nologies, applications and education,
has placed more spacecraft into orbit
using Ariane (the French rocket) than
any other organization. Launches cost
Microsat and
$50,000 for each
$150,000 for a Phase III satellite. "That's
cheap by aerospace standards, but very

expensive for the amateur community
when they have to come up with the
cash."
"The work is done almost exclusively

by volunteers. We are able to attract
some of the top people in various dis-

munication such as packet radio and
computer based information networks.

ciplines to come and work on projects.
Many are radio amateurs, but, in the
most recent projects we've undertaken,
many of the people who have helped us
are not amateurs. They're people from
the aerospace community who see what
we're doing and think it's worthwhile."
It was also reported that RS -14, a joint
Soviet/German satellite, due to become
OSCAR -21 was, at that time, awaiting

However, he estimates that 99 percent of
all radio amateurs use home-made trans-

launch. Later this year, the STS -37 Space
Shuttle mission will have an all -ham

USSR.

Apart from the more traditional modes,

Soviet amateurs are allowed to experi-

ment with the newer forms of com-

mitters or receivers. Some groups use
NEW RSGB VIDEO

are

designed to help with studies at school,
college, or university. Usually there are
many domestic radio sets, as well
as control and measuring instruments.

Congress, because they aren't like the
most powerful companies in the world,
they don't have large lobbying forces up
here in Washington".
The essence of this unprecedented
bill is that the Federal Communications
Commission (FCC) shall not be per-

licence, can be obtained by sending an
s.a.e. to RSGB, Lambda House, Cran-

circumstances,

nology, science and medicine.
"A large number of exhibits

sure ham operators have a strong voice in

At the time of writing it is not known
what progress the bill is likely to make
thorough Congress. Although not aimed
at any particular industry it is feared that
spectrum -related industry interests may
object to the principle proposed and

operators

ingenuity in various fields:

radio communications, computer tech-

"industrial type" professional equipment,
"a poor substitute for amateur sets" while
"as for imported transceivers, there are
only a few of them in the country".
It is apparently difficult to obtain
suitable metal tubing to make antennas,
which "explains the wide use of cubical

quad aerials, using wooden poles and
wires which are easily available.

"Lack of amateur radio equipment
hampers activities in schools, although
schoolboys of all grades are eager to take
Even so, the
up radio as a hobby

crew and experiments will include voice
and packet communications and slow and -fast -scan amateur TV. Other nations

developing further Microsat satellites include Italy, Australia and Mexico.
In Britain, information about AMSAT
can be obtained by sending an s.a.e. to
AMSAT UK, 94 Herongate Road, Lon-

don E12 5EQ. Over 20 books and

30 software programmes are currently

available to both members and nonmembers (10 per cent discount for
members). These include The New

tions.

Guide to Oscar Operation, at £3.60, plus
postage, and the new MIR (USSR space
station) Technical handbook, £4.75,
plus postage. A full catalogue costs £2,

"Nationwide exhibitions of homemade radio devices are held once every

first purchase.

.

.

.

amateur movement is very popular and

not confined to amateur communica-

which includes a £3 voucher against a
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IN SERVIIICE

0111116CT RI

The books listed have been selected as being of special
interest to everyone involved in electronics and computing.
They are supplied by mail order direct to your door. Full
ordering details are given on the last book page.
MORE BOOKS NEXT MONTH-MORE BOOKS NEXT MONTH
AUDIO & MUSIC
Modern synthesizers are extremely complex, but they
mostly work on principles that are not too difficult to
understand. If you want to go beyond using the factory
presets or the random poking of buttons, this is the book
for you.

It covers the principles of modern synthesis -linear
arithmetic as used by Roland, phase distortion (Casio),
Yamaha's frequency modulation, and sampling -and
then describes how the instruments are adjusted to produce various types of sound -strings, brass, percussion,
etc. The theore'ical side of synthesis is treated in an easy

to understand way -- the technical information being
restricted to what you need to know to use your instrument effectively.
Order code PC105
168 pages

0.95

cal uses of the instruments are also examined

Everything from Audio oscillators, through R, C & L
measurements (and a whole lot more) to Waveform Generators and testing Zeners A truly comprehensive book for
the hobbyist. student, technician and engineer
£8.95
Order code PC109
206 pages
HOW TO TEST ALMOST EVERYTHING ELECTRONIC 2nd EDITION

Jack Darr and Dolton T. Horn
Describes electronic tests and measurements -how to
make them with all kinds of test equipment, and how to
intery ret the results. New sections in this edition include
logic probes, frequercy counters, capacitance meters,
and more (An American book I
£9.05
Order code T2925
190 pages
GETTING THE MOST FROM YOUR MULT1METER
R.A. Penfoid

This book is primarily aimed at beginners and those of

INTRODUCTION TO DIGITAL AUDIO
Ian Sinclair

SYNTHESIZERS FOR MUSICIANS
R. A. Penfold

mini TESTING & TEST GEAR no
ELECTRONIC TEST EQUIPMENT HANDBOOK
Steve Money
The principles of operation of the various types of test
instrument are explained in simple terms with a minimum
of mathematical analysis. The book covers analogue and
digital meters. bridges, oscilloscopes. signal generators,
counters, timers and frequency measurement The practi-

Digital recording methods have existed for many years and
have become familiar to the professional recording engineer, but the compact disc (CD) was the first device to bring
digital audio methods into the home. The next step is the
appearance of digital audio tape (DAT) equipment.
All this development has involved methods and circuits that
are totally alien to the technician or keen amateur who has

previously worked with audio circuits. The principles and
practices of digital audio owe little or nothing to the traditional linear circuits of the past, and are much more comprehensible to today's computer engineer than the older
generation of audio engineers.
This book is intended to bridge the gap of understanding for
the technician and enthusiast. The principles and methods
are explained, but the mathematical background and theory
is avoided, other than to state the end product
£5.95
128 pages
Order code PC102

limited experience of electronics. Chapter 1 covers the basics of analogue and d gital multimeters, discussing the relative merits and the limitations of the two types. In Chapter 2
various methods of component checking are described, including tests for transstors, thyristors, resistors, capacitors

and diodes. Circuit testing is covered in Chapter 3, with
subjects such as voitage, current and continuity checks
being discussed.

In the main little or no previous knowledge or experience is
assumed. Using these simple component and circuit testing
techniques the reader should be able to confidently tackle
servicing of most electronic projects
£2.95
Order code BP239
96 pages
MORE ADVANCEI3LSES OF THE MULT1METER
R.A. Penfold

This took is primarily intended as a follow-up to BP239,
(see above), and should also be of value to anyone who
already understands the basics of voltage testing and

simple component testing. By using the techniques
AUDIO
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.
Analysis of the sound wave and an explanation of
acoustical quantities prepare the way These are followed by a study of the mechanism of hearing and
examination of the various sounds we hear A look at
room acoustics with a subsequent chapter on microphones and loudspeakers then sets the scene for the
main chapter on audio systems --amplifiers, oscillators,
disc and magnetic recording and electronic music
£3 95
Order code BP111
320 pages

described in chapter 1 you can test and analyse the performance of a range of components with just a multime-

MAKE MONEY FROM HOME RECORDING

Clive Brooks

Now that you've spent a fortune on all that recording
gear, MIDI and all, wouldn't it be nice to get some of it
back? Well here's the book to show you how,
It's packed with money making ideas, any one of which

will recoup the price of the book many times over.
Whether you have a fully fledged recording studio at

home, or juste couple of stereo cassette recorders and a
microphone, you'll be able to put the ideas in this book
into practice aid make money
£5.95
Order code PC104
105 pages

ter (plus a very few inexpensive components in some
cases). Some useful quick check methods are also
covered.
While a multimeter is supremely versatile, it does have
its limitations. The simple add-ons described in chapter 2

extend the capabilities of a multimeter to make it even
more useful. The add-ons described include an active r.f.
probe, a high resistance probe, an arc. sensitivity booster, end a current tracer unit.
£2.95
Order code 6P265
84 pages

TEACH -IN THEORY & REFERENCE
THE ILLUSTRATED DICTIONARY OF ELECTRONICS 4th EDITION

Rufus P. Turner and Stan Gibilisco
Witt- more than 27,000 terms used in electronics today,

this collection is THE most comprehensive dictionary
avai'able. Including all practical electronics and computer terms, it is as up -:o -date as the latest advances in the
field itself! Tables and data on subjects most often consulted for projects and experiments are included. Other

conversion tables nclude English/metric and metric./
Eng ish conversions for units of measurement of energy,
power and volume, and FahrenheiVCelsius temperature
conversion charts.
Setting this edition apart from other electronic dictionaries is its emphasis on illustration. Featuring more
thar complete definitions, this fourth edition includes
ova 450 detailed drawings and diagrams.
A I entries are listed in alphabetical order. Abbreviations and initials are listed in sequence with whole
words. All terms of more than one word are treated as
one word. IAn American book.)
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Temporarily out of print

648 pages

ELECTRONICS A "MADE SIMPLE" BOOK
G. H Olsen

ELECTRONICS TEACH -IN No.4

EVERYDAY ELECTRONICS DATA BOOK

Mike Tooley BA
(published by EE in association with PC Publishing)

INTRODUCING DIGITAL ELECTRONICS (published
by Everyday Electronics)

This book is an invaluable source of information of
everyday relevance in the world of electronics. It

Although this hook is primarily a City & Guilds Introduc
tory level course (726/301), approximately 80% of the information forms a very basic introduction to electronics in
general, it therefore provides an excellent i itroductory text
for beginners and a course and reference book for GCSE

contains not only sections which deal with the essential
theory of electronic circuits, but it also deals with a wide
range of practical electronic applications.
It

is ideal for the hobbyist, student, technician and

engineer. The information is presented in the form of a
basic electronic recipe book with numerous examples
showing how theory can be put into practice using a
range

of commonly available "industry standard"

components and devices.
A must for everyone involved in electronics]
Order code DATA
256 pages
ELECTRONICS TEACH -IN 88/89-

£8.95

INTRODUCING MICROPROCESSORS

Mike Tooley BA (published by Everday Electronics)
A complete course that can lead successful readers to
the award of a City and Guilds Certificate in Introductory
Microprocessors (726/303). The book contains everything you need to know including full details on registering for assessment, etc.
Sections cover Microcomputer Systems, Microprocessors, Memories, Input/Output, Interfacing and
Programming. There are various practical assignments

and eight Data Pages covering the most popular
microprocessor chips.

An excellent introduction to the subject even for
those who do not wish to take the City and Guilds
assessment
80 pages (A4 size)

Order code TI -88/89

Everyday Electronics, May 1991

£2.45

Michael J. Cockcroft

students
Full details of registering for C&G assessment, details of
assessment centres, components required and information
on the course in general are given

The City & G Ads introduction to module 726/301 reads
-A candidate who satisfactorily completes this module will
have a competence to identify basic components and digital integrated circuits and connect them together to form
simple working circuits and logic units -his provides an
excellent introduction to the book
£2.95
Order code T14
112 pages (A4 size)
ELECTRONICS TEACH -IN No. 3 - EXPLORING
ELECTRONICS (published by Everyday Electronics)

Owen Bisho
Another EE value for money publication aimed at students of electronics. The course is des gned to explain
the workings of electronic components and circuits by
involving the reader in experimenting with them. The
book does not contain masses of theory or formulae but
straightforward explanations and circuits to build and
experiment with.
Exploring Electronics contains more than 25 usefri
projects, assumes no previous knowledge of electronics
and is split ir to 28 easily digestible sections.
Order code 113
88 pages (A4 size)

£2.45

This book provides excellent background reading for our
Introducing Digital Electronics series and will be of interest
to everyone studying electronics. The subject is simply explained and well illustrated and the book assumes only a
very basic knowledge of electricity.
Order coda NE10
330 pages

£4.95

PRACTICAL ELECTRONICS
CALCULATIONS AND FORMULAE
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.
Bricges the gap between complicated technical theory
and -cut-and-tried- methods which may bring success
in design but leave the experimenter unfulfilled A strong

practical bias-tedious and higher mathematics have

been avoided where possible and many tables have been
included
The book is dry ded into six basic sections Units
ane Constants, Direct -current Circuits, Passive Componerts. Alternating -current Circuits, Networks and Theorems, Measizremer:s
83.95
Order code 81'53
256 page
iMICAOELECTRONIC SYSTEMS N2 CHECKBOOK

R Veers

The aim of this book

is

to provide a foundation in

microcomputer hardware, software and interfacing
tecnniques. Each topic is presented in a way that assumes
only an elementary knowledge of microelectronic systems
and logic functio,s. The book concentrates on 6502, Z80
and 6800 microprocessors and contains 60 tested
programs, 160 worked problems and 250 further problems.
Order code NEO4N

£8.95

337

TEACH -IN, THEORY & REFERENCE
PRACTICAL DIGITAL ELECTRONICS HANDBOOK
Mike Tooley (Published in association with Everyday Electronics)
The vast majority of modern electronic systems rely heavily
on the application of digital electronics, and the Practical
Digital Electronics Handbook aims to provide readers with
a practically based introduction to this subject. The book
will prove invaluable to anyone involved with the design,
manufacture or servicing of digital circuitry, as well as to
those wishing to update their knowledge of modern digital
devices and techniques, Contents: Introduction to

integrated circuits; basic logic gates; monostable and
tastable devices; timers; microprocessors; memories; input

and output devices; interfaces; microprocessor buses.
Appendix 1: Data. Appendix 2: Digital test gear projects;
tools and test equipment; regulated bench power supply;
logic probe; logic pulser; versatile pulse generator; digital
IC tester; current tracer; audio logic tracer; RS -232C
breakout box; versatile digital counter/frequency meter.

Appendix 3: The oscilloscope. Appendix 4: Suggested
reading. Appendix 5: Further study.
E6.95
Order code PC100
208 pages

The first chapter gives full constructional details of a circuit

demonstrator unit that is used in subsequent chapters to
introduce common electronic components -resistors, capacitors, transformers, diodes, transistors, thyristors, Pets andop
amps. Later chapters go on to describe how these components are built up into useful circuits, oscillators, multivibrators, bistables and logic circuits.

At every stage in the book there are practical tests and
experiments that you can carry out on the demonstrator unit

to investigate the points described and to help you uncerstand the principles involved. You will soon be able to go on
to more complex circuits and tackle fault finding logicalfi, in
120 pages

Order Code PC103

INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE

A. Michaels

ELECTRONICS -BUILD AND LEARN
R. A. Penfold

other circuits you build.

iss DATA & COMPONENT 111
IDENTIFICATION

£595

Helps the reader to find possible substitutes for a popular
selection of European. American and Japanese transistors Also shows material type. polarity manufacturer
and use
320 pages
Order code BPB5
£3.50

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS
M. H. Banani, B.Sc.(Eng.)
Ilustrates the common, and many of the not so -common, radio, electronic, semiconductor and logic symbols

that are used
manuals, etc

.

in

books, magazines and instruction

in most countries throughout the world

Order Code BP27

Chart

£0.95

CIRCUITS & DESIGN
ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILWAYS
R.A. Peel old

Home computers may easily be applied to the control of
model railways and really quite sophisticated control, which

needs only simple programming, is not too difficult to

achieve. The main problem lies in interfacing the computer
to the layout, but fortunately it is not too difficult or expensive to build suitable interfaces, and this book shows you
how.

The projects consist of various types of controller, including
a high quality pulse type, as well as circuits for train position
sensing, signal and electric points control etc. The use of
computers does not have to be restricted to massive layouts.
Something as simple as an oval of track with a single siding
can be given a new dimension by adding computer control
and much fun can be had from these relatively simple setups.

Order code BP180

88 pages

E2.95

ELECTRONIC CIRCUITS HANDBOOK

Michael Tooley BA
This book aims to explode two popular misconceptions concerning the design of electronic circuits: that only those with
many years of experience should undertake circuit design
and that the process relies on an understanding of advanced

mathematics. Provided one is not too ambitious, neither of
these popularly held beliefs is true.

Specifically, this book aims to provide the reader with a
unique collection of practical workin2 circuits together with
supporting information so that circuits can be produced in
the shortest possible time and without recourse to theoretical texts.

Furthermore, information has been included so that tne
circuits can readily be modified and extended by readers to
meet their own individual needs. Related circuits have been
grouped together and cross-referenced within the text laid
also in the index) so that readers are aware of which circu is

can be readily connected together to form more complex
systems. As far as possible, a common range of supply
voltages, signal levels and impedances has been adopted.

Electronic
Circuits for the
Computer
Control of
Model Railways

As a bonus, ten test gear projects have been included.
These not only serve to illustrate the techniques described
but also provide a range of test equipment which is useful in
its own right.
(16.95
Order code NE05
277 pages

Reirtgoto
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AUDIO IC CIRCUITS MANUAL
R. M. Marston

design engineers and technicians. This manual is a guide

i

Owen Bishop
Remote control systems lend themselves to a modular
approach. This makes it possible for a wide range of systems, from the simplest to the most complex, to be built

to the most popular and useful of these devices, with
over 240 diagrams. It deals with i.c.s such as low frequency linear amplifiers, dual pre -amplifiers, audio
power amplifiers, charge coupled device delay lines,
bar -graph display drivers, and power supply regulators,
and shows how to use these devices in circuits ranging
from simple signal conditioners and filters to complex
graphic equalizers, stereo amplifier systems, and echo/
reverb delay line systems etc.
Order code NE13
168 pages

NEW

This manual is concerned mainly with waveform generator

techniques and circuits. Waveform generators are used
somewhere or other in most types of electronic equipment,
and thus form one of the most widely used classes of
circuit They may be designed to produce outputs with
sine, square, triangle ramp, pulse, staircase, or a variety of
other forms The generators may produce modulated or
unmodulated outputs, and the outputs may be of single or
multiple form
Waveform generator circuits may be built using transistors. op -amps, standard digital ICs, or dedicated waveform

or "function" generator ICs.
The manual is divided into eleven chapters and presents
over 300 practical circuits, diagrams and tables The subjects covered include. Basic principles, Sine wave generators. Square wave generators, Pulse generator circuits,
'Timer IC" generator circuits, Triangle and sawtooth generators, Multi -waveform generation, Waveform synthesizer
ICs, Special waveform generators. Phaselocked loop circuits, Miscellaneous -555- circuits
£12 .95
Order Code NE18
267 pages

OPTOELECTRONICS CIRCUITS MANUAL

A vast range of audio and audio -associated i.c.s are
readily available for use by amateur and professional

REMOTE CONTROL HANDBOOK

TIMER/GENERATOR CIRCUITS MANUAL
R. M. Marston

R. M. Marston

A useful single -volume guide to the optoelectronics
device user, specifically aimed at the practical design
engineer, technician, and the experimenter, as well as
the electronics student and amateur. It deals with the
subject in an easy -to -read, down-to-earth, and non mathematical yet comprehensive manner, explaining
the basic principles and characteristics of the best known
devices, and presenting the reader with many practical
applications and over 200 circuits. Most of the i.c.s and
other devices used are inexpensive and readily available
types, with universally recognised type numbers.
£12.96
Order code NE14
182 pages

E12.95

up from a number of relatively simple modules. The
author has tried to ensure that, as far as possible, the cir-

cuit modules in this book are compatible with one
another. They can be linked together in many different
configurations to produce remote control systems tailored to individual requirements. Whether you wish simply to switch a table lamp on and off, or to operate an
industrial robot, this hook should provide the circuit you
require.
226 pages

£3.95

Order code BP240

COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani
A complete book for the home constructor on -how to
make" RF, IF, audio and power coils, chokes and
transformers Practically every possible type is discussed and calculations necessary are given and explained in detail. Although this book is now rather old,
with the exception of torroids and pulse transformers
little has changed in coil design since it was written

Order Code 160

96 pages

£2.50

HOW TO DESIGN ELECTRONIC
PROJECTS
R. A. Penfold

OPTOELECTRONICS
CIRCUITS MANUAL

The aim of this book is to help the reader to put together
projects from standard circuit blocks with a minimum of

trial and error, but without resorting to any advanced
mathematics Hints on designing circuit blocks to meet
your special requirements are also provided
128 pages

Order code BP127

£2.25

50 CIRCUITS USING GERMANIUM
SILICON AND ZENER DIODES
R. N. Soar
Contains 50 interesting and useful circuits and applica lions, covering many different branches of electronics

using one of the most simple and inexpensive o'

components-the diode Includes the use of germanium
and silicon signal diodes silicon rectifier diodes and
Zener diodes, etc
£1.5C
64 pages
Order Code BP36
KEY TECHNIQUES FOR CIRCUIT DESIGN
C. G. Loveday C.Eng MIERE

Deals with designing electronic circuits from scratcl-

covering concepts such as target specifications, compo
nent selection (passive, discretes and i.c.$), the design
cycle, derating and so on. Numerous design examples

,d4

PP

are given and several reader exercises all with fully
worked solutions. The approach is essentially non mathematical.
128 pages

30 SOLDERLESS BREADBOARD PROJECTS - BOOK 1
R. A. Penfold.

Each project, which is designed to be built on a "Vero bloc" breadboard, is presented in a similar fashion with a
brief circuit description, circuit diagram, component layout diagram, components list and notes on construction
and use where necessary. Wherever possible, the components used are common to several projects, hence
with only a modest number of reasonably inexpensive
components, it is possible to build in turn, every project
shown. Recommended by BICC-Vero.
160 pages

Order Code BP107

£2.95

BOOK 2 - All projects use CMOS i.c s but the items on
component identification etc , are not repeated from Book 1
Order code BP113
£2.25
160 pages

338

Order code BM1

£6.95

DESIGNING WITH LINEAR ICs
G.C. Loveday

A book that deals with the design of the vital area of
analog circuitry covering design with modern linear
integrated circuit devices. The first chapter introduces
reader to important design techniques, test
strategies, layout, and protection and also includes a
the

section on the use of a typical CAD tool. There are separate chapters that cover in depth the use of op -amps,
comparators and timers each with detailed design examples and reader exercises. A final chapter brings all the
previous work together in a number of complete design
problems with fully worked solutions. The text is essentially non -mathematical and is supported by many diagrams.
£8.95
Order code BM3
180 pages

A MICROPROCESSOR PRIMER
E. A. Parr, B.SC., C.Eng., M.I.E.E.
Starts by designing a small computer which, because of
its simplicity and logical structure, enables the language
to be easily learnt and understood. The shortcomings are
then discussed and the reader is shown how these can
be overcome by changes and additions to the instruction
set In this way, such ideas as relative addressing, index
registers, etc are developed
,

96 pages

Order code BP72

£1.79

POPULAR ELECTRONIC CIRCUITS
-BOOK 1
POPULAR ELECTRONIC CIRCUITS
-BOOK 2
R. A. Penfold
Each book provides a wide range of designs for electronic enthusiasts who are capable of producing working

projects from just a circuit diagram without the aid of
detailed construction information Any special setting -up
procedures are described.
E2.95
Order code BP80
BOOK 1 160 pages
BOOK 2 160 pages
Order code BP98
E2.95
CMOS CIRCUITS MANUAL

R M. Marston
Written for the professional engineer, student or
enthusiast. It describes the basic principles and characteristics of these devices and includes over 200 circuits.

All the circuits have been designed, built and fully

evaluated by the author; all use inexpensive and internationally available devices.
£12.95
Order code NE12
187 pages
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PROJECT CONSTRUCTION
graphic methods and designing your own p.c.b.s.

ELECTRONIC PROJECTS BOOK 1

Published by Everyday Electronics in association
with Magenta Electronics.
Contains twenty of the best projects from previous issues
of EE each backed with a kit of components. The projects
are: Seashell Sea Synthesiser. EE Treasure Hunter. Mini
Strobe. Digital Capacitance Meter. Three Channel Sound

to Light. BBC 16K Sideways Ram. Simple Short Wave
Radio. Insulation Tester. Stepper Motor interface. Eprom
Eraser. 200MHz Digital Frequency Meter, Infra Red Alarm,
EE
Equaliser Ioniser, Bat Detector, Acoustic Probe.
Mainstester and Fuse Finder, Light Rider - (Lapel Badge.

Disco Lights, Chaser Light), Musical Doorbell, Function
Generator, Tilt A'arm, 10W Audio Amplifier, EE Buccaneer

Induction Balance Metal Detector. BBC Midi Interface,
Variable Bench Power Supply. Pet Scarer. Audio Signal
Generator

128 pages

£2.45

Order code EP1

80 pages

BEGINNER'S GUIDE TO BUILDING
ELECTRONIC PROJECTS
R. A. Penfold

£2.50

Order code BF'121

HOW TO GET YOUR
ELECTRONIC PROJECTS WORKING
R. A. Penfold
We have all bat projects only to find that they did not
work correctly, or at all, when first switched on The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking
for many of the common faults that can occur when

Shows the complete beginner how to tackle the practical
side of electronics, so that he or she can confidently build

the electronic projects that are regularly featured in
magazines and books Also includes examples in the
form of simple projects
Order cods No. 227
112 pages

building up projects
96 pages

£2.50

Order code BP110

TEST EQUIPMENT CONSTRUCTION

ELECTRONIC SCENCE PROJECTS

R.A.Peltold

0. Bishop
These projects range in complexity from a simple colour
temperature meter to an infra -red laser. There are novelties such as an electronic clock regulated by a resonating

This book describes in detail how to construct some simple anc inexpensive but extremely useful, pieces of test

equipment. Stripboarc layouts are provided for

There are scientific measuring instruments such as a pH

Deals with the s mole methods of copying printed circuit
board designs from magazines and books and covers all
aspects of simple p.c.b. construction including photo -

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.
£2.95
Order code BP104
144 pages

Meter, Audio Millivottmeter, Analogue Probe, High
Resistance Voltmeter, CMOS Probe, Transistor Tester,
TTL Probe. The designs are suitable for both newcomers
and more experienced hobbyists.
£2.95
Order code BP248
104 pages

RADIO, TV, SATELLITE
BEGINNER'S GUIDE TO RADIO - 9th EDITION

Gordon J. King
Radio signals, transmitters, receivers, antennas, compo-

nents, valves and semiconductors, CB and amateur
radio.

266 pages

E6.95

Order code NE08

API INTRODUCTION TO RADIO ()XING
R. A. Penfold
Anyone can switch on a short wave receiver and play
with the controls until they pick up something, but to find
a particular station, country or type of broadcast and to
receive it as clearly as possible requires a little more skill

and knowledge The object of this book is to help the
reader to do just that, which In essence is the fascinating
hobby of radio DXing

112 pages

DIIIRECT

EXPERIMENTAL ANTENNA TOPICS
h. C. Wright
Although nearly a century has passed since Marconi's first

demonstrations of radio communication, there is still research and experiment to be carried out in the field of antenna design and behaviour.
The aim of the experimenter will

be

to

make

supported by diagrams, some formulae which can be used

by straightforward substitution and some simple graphs
have also bee included
£3.50
Order code BP278
72 pages

Roger Bunney is probably one of the leading
authorities in this country on the subject. Includes
many units and devices which have been designed
and used by active enthusiasts, and often, consider-

able ingenui-N and thought have gone into the

development of such units to overcome individual
problems. A practical and authoritative reference to
this unusual aspect of electronics.
128 pages

£5.95

Order code BP176

Ltd.)

of

T

Although primarily a practical book with text closely

NEWNES SHORTWAVE LISTENING HANDBOOK
Joe Pritchard G1UQW

A TV-DXERS HANDBOOK
R. Bunney

1113

a

measurement or confirm a principle, and this can be done
with relatively fragile. short -life apparatus. Because of this.
devices desc'ibed in this book make liberal use of
cardboard, cooking foil, plastic bottles. cat food tins. etc
These materials are, in general, cheap to obtain and easily
worked with simple tools. encouraging the trial -and -error
philosophy wench leads to innovation and discovery

£1.95

Order code BP91

OR

Please state the title
order
code
and
clearly, print your
name and address

and add the required

Pan One covers the "science" side of the subject, going
from a few simple electrical "first principles", through a
brief treatmert of radio transmission methods to simple
receivers. The emphasis is on practical receiver designs
and how to build and modify them, with several circuits
in the book.
Part Two covers the use of sets, what can be heard, the

postage to the total

sources of information, QSLing of stations and listening
to amateurs. Some computer techniques, such as computer morse decoding and radio teletype decoding are
also covered.
Order code NE16
£14.95
224 pages

Add 75p to your total order for
postage and packing (overseas
readers add £1.50 for countries
in Europe, or add £2.00 for all

various bands, propagation, identification of stations,

order.

countries outside Europe,

chapter on the IBM PC, AT, TX and compatibles. It is
essential for anyone concerned with the maintenance of
personal computer equipment or peripherals, whether
professional service technician, student or enthusiast,
£25
Order code NE15
240 pages (hard cover)

AN INTRODJCTION TO PROGRAMMING THE
BBC MODEL B MICRO
R. A. & J. W. Penfold
Written for readers wanting to learn more about pro
gramming and how to make best use of the incredibly
powerful model B's versatile features Most aspects of
the BBC micro are covered, the omissions being where
little could usefully be added to the information provided
by the manufacturer's own manual
144 pages

HOW TO EXPAND. MODERNISE AND REPAIR PCs
NFW
AND COMPATIBLES
R. A. Penfold

and compatible computers very expanNot only are
dable. but before long most users actually wish to take
advantage of that expandability and start upgrading their
PC systems Some aspects of PC upgrading can be a bit
confusing, but this book provides advice and guidance on
the popular forms of internal PC expansion. and should
help to make things reasonably straightforward and painless Little knowledge of computing is assumed The only
assumption is that you can operate a standard PC of some
kind (PC. PC XT. PC AT. or a 80386 based PC)

The subjects covered include PC overview, Memory
upgrades, Adding a hard disk drive. Adding a floppy disk
drive. Display adaptors and monitors. Fitting a maths
co -processor. Keyboards. Ports. Mice and digitisers.
Maintenance (including preventative maintenance) and
Repairs, and the increasingly popular subject of d i y PCs
E4.95
Order code BP271
156 pages

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS
R. A. Penf old

Provides details of the various types of modem and their

suitability for specific applications, plus details of connecting various computers to modems, and modems to
the telephone system Also information on common
networking systems and RTTY
Order code BP177
£2.95
96 pages
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Order code BP139

£1.95

AN INTRODUCTION TO 6502 MACHINE CODE
R. A. & J. W. Penfold

No previous knowledge of microprocessors or machine
code is assumed Topics covered are assembly language and assemblers, the register set and memory.
binary and hexadecimal numbering systems, addressing
modes and the instruction set, and also mixing machine
code with BASIC Some simple programming examples
are given for 6502 -based home computers like the VIC20. ORIC- 1 /Atmos, Electron. BCC and also the Commodore 64
£2.95
112 pages
Order code BP147

THE PRE -BASIC BOOK
F. A. Wilson, C.G.I.A., C.ENG., F.I.E.E., F.I.E.R.E.,
F.B.I.M.
Another bock on BASIC but with a difference This one

does not skip through the whole of the subject and
thereby leave. many would-be programmers floundering
but instead concentrates on introducing the technique by
looking in depth at the most frequently used and more
easily understood computer instruction; For all new and
potential micro users

192 pages

sur-

face mail postage) and send a
PO, cheque or international

COMPUTING
SERVICING PERSONAL COMPUTERS -2nd EDITION
Mike Tooley BA
The revised and enlarged second edition contains a new

all

designs, together with wiring diagrams where appropriate, p'us notes on construction and use.
The following designs are included:- AF Generator,
CapacEance Meter, Test Bench Amplifier, AF Frequency

spring, and an oscilloscope with solid-state display.

HOW TO DESIGN AND MAKE
YOUR OWN P.C.B.
R. A. Pentold

£1.96

Order code BP146

£2.95

money order (£ sterling only)
made payable to Direct Book
Service quoting your name and

address, the order code and

quantities required to DIRECT
BOOK SERVICE, 33 GRAVEL

FILL, MERLEY, WIMBORNE,
DORSET, BH21 1RW (mail order
only).
See next month's issue for another
three page selection of books.

Although books are normally
sent within seven days of receipt

of your order, please allow a
maximum of 28 days for deliv-

Overseas readers allow
extra time for surface mail post.
ery.

Please check price and availability
(see latest issue of Everyday
Electronics) before ordering from
old lists.

Note our postage charge

is the same for one book or
one hundred books!

PROJECT TITLE

PCB SERVICE

Enlarger Timer
EE Weather Statior

Electronics, 6 Church Street,
Dorset BH21 1JH. Cheques should be crossed and madeWimborne,
payable to
Everyday Electronics (Payment in £ sterling only).
We do have some older boards in stock - please enquire.
NOTE: While 95% of our boards are now held in stock and are dispatched

allow extra if ordered by surface mail.
Please check price and availability in the latest issue. Boards
can only be
supplied on a payment with order basis.
Order Code

NOV'87
JUL'88
AUG'88

Car Alarm
Breaking Glass Alarm
SEP'88
EPROM Eraser
OCT'88
Doorbell Delay
NOV'88
Infra -Red Object Counter Trans
:
Receiver
as a
Display
set
Seashell Sea Synthesiser
Downbeat Metronome
DEC'88
Phasor
Monkey,'Hunter Game
JAN'89
Continuity Tester
FEB'89
Sound -to -Light Interface
M A R'89
Midi Pedal
Midi Merge
Audio Lead Tester
Light Sentinel
APR'89
Main Control Board
Remote Interface (4 boards)
4 -Channel Auto -Fade Interface
Pet Scarer
MAY'89
Electron AID Interface
Spectrum EPROM Programmer
JUN'89
Bat Detector
Programmable Pocket Timer
JUL'89
Electronic Spirit Level
AUG'89
Distance Recorder
Treasure Hunter
Xenon Beacon
SE P'89
Probe Pocket Treasure Finder
Power Supplies - Fixed Voltage
Variable Voltage
Music on Hold
OCT' 9
Power Supplies - 25V 700mA
30V 1A
EE Seismograph - Control
Detector
Lego/Logo & Spectrum
Wash Pro
NOV'89
Biofeedback Monitor - Front End
Processor
Power Supplies -1.5V -25V 2A
Logo/Lego & Spectrum Interface
EEG Electrode Impedance Meter
DEC'89
Biofeedback Signal Generator
JAN'90
Four -Channel Light Chaser
Quick Cap Tester
FEB'90
Weather Station
Anemometer - Freq 'Volt Board
Optional Display
Wind Direction
System Power Supply
Prophet In -Car Ioniser
EE Weather Station
MAR'90
Display Driver
Display and Sensor
Fermostat Mkt
Superhet Broadcast Receiver-

Tuner/Amp
Stereo Noise Generator
APR'90
Digital Experimenter's Unit - Pulse Generator
Power Supply

585
612
609
614
610
615
617
620
616
622
623
624
625
629
631

634
619
637
639
640
641

632
633
642
644
645
628
647
648
649
651

652
650
653
654
655
646
656
657
658
659
660
643

£4 10

f6 75
E3.00
E4 84

£3.07
£3 12
E4.27

£407
£3 56
f4.61
£3 23
£3.05
£4.84
£4.84
E5 64
£3.36
E2.67
E6.24
E7.00

0.00
E5 77

f9 20
f4.59

£3.85
£5.23
£3.73
E4 13
£4.12
£4 08
£4.48
£3.85

£4.55
£4.08
E4.22

£3.83
£4.56
£4.78
E5.60
f 3 98
£4.08
£6.70
£3.92

670
669
673/674
675
676

£3.94
E3.73
£4 22
£3.59
£3 18

672 & 678

E4.22
£4.47
£4.28

671

677

679/680
681

682
683

£4.22
£4.24
£4.46
E3.66

691

692/693

Mains Appliance Remote Control
Encoder Board A
Encoder Board B

£4.75

J U L'90

694
695
696

£6.61

697

£4.55

698

£3.94

699, 700

E10.95
E4.10

-

Mains Appliance Remote Control
Mains ON/OFF Decoder

ri

£4.78
£4.15

AUG'90

Digital Counter Module
Modular Disco Lightilg System
M AY ' 91
Switched Power Output Module
Digital LCD Thermostat -Control Board}
£5 for pair
-Power/Relay Board

f6.49
E4.52

JUN'90

Pocket Tone Dialler
MAR'91
Battery To Mains Inverter
Simple Basic Alarm
Car Code Lock (pair)
Teach -In '91 Part 4 - Design Your Own Circuits
Sinusoidal Oscilator
8038 Oscillator
Waveform Generator (Teach -In '91 Project 4)
Humidity Tester
APR'91
Model Train Controller (double -sided)
Electronic Die (Teach -In '91 Protect 5)
Teach -In '91 Part 5 - Design Your Own Circuits

C4.35

662
663
664
665
666
667
668

80 Metre Direct Conversion Radio
Mains Appliance Remote Control
Infra -Red Transmitter

Bench Amplifier (Teach -In '91 Project 3)
Gingernut 80m Rece ver
R F section (726;, Voltage Regulator (727)
Audio Amplifier (728)

E3.82

661

M AY ' 90

£4.27
£4.16
£4.68
£4 74
£4.95

Teach -In '91 Part 3- Design Your OwriPirctiPial.
TBA820M Amplifier
High Quality Power Amp

£6 80
£3.00
£4.84
£7 87
£4 95

Cost

£4.28

685

(5 or more 697's ordered togetherf3.25 each)
Simple Metronome
Hand Tally
SEP'90
Main Board (dou'dle-sided)
Display
Alarm Bell Time -Out
Mains Appliance Remote Control
Temperature Controller (p.c b only)
Ghost Walker
OCT'90
Frequency Meter
Freq Meter/Tachometer
NOV'90
EE Musketeer (TV/Video/Audio)
Colour Changing Christmas Lights
DEC'90
Microcontroller Light Sequencer
Versatile Bench Power Supply Unit
Teach -In '91, Part 1 - Design Your Own Circuits
L20C Module
Dual Output Module
LM723 Module
Spatial Power Display
JAN'91
Amstrad PCW Sound Generator
Teach -In '91. Part 2 - Design Your Own Circuits
General Purpose Transistor Amp
Dual Op Amp Module
Intercom (Teach -In '91 Protect 2)
Analogic Test Probe
MARC Phone -In

Cost

Order Code
684

686/687
689
690

Rainfall Sen and Sunlight Sen
Amstrad Speech Synthesiser
Quizmaster

The Tester

within seven days of receipt of order, please allow a maximum
of 28
days for delivery -overseas readers

BBC Sideways RAM /ROM
Video Wiper
Tea Tune -Alarm Thermostat
Time Switch
Suntan Timer

ront'd

Rainfall/Sunligh' Display

Printed circuit boards for certain constructional projects are available from
the PCB Service, see list. These are fabricated in glass fibre, and
are fully
drilled and roller tinned. All prices
include VAT and postage and packing.
Add £1 per board for overseas airmail Remittances should be
sent to The
PCB Service, Everyday

PROJECT TITLE

APR'90

Pulse Generator (Teach -In '91 Protect 6)
Teach -In '91 Part 6- Design Your Own Circuits
Timer Module

701

702
703
704
705
706
707

708/709
710
711

712
713
714
715

E5.20
E4.32
E5.25

0.98
£5 78
£4 39
£10.90
£4 24
£3.93
£4.13
£4.21

0.33
£5.03

717
718
719

£3.77
£3.83

720
721

£3.24
£6.74

723
724
725

£3.97
£4.83
£4.36

726/7/8
all 3 together
729
730
731

732a/b

£4.41

£3.00
per board

£8.00
£4.28
£4.87
£4.41

£4.60

733
734
735
716
736
737

£4.83

738

E4.27

739
740
742

£5.79
£3.97
£3.69
£4.87

743

£4.53

741

£4.30
£4.07
£4.63
£4.87

f9.56

Please note it is important to give project title as well as order code. 1

EE PRINTED CIRCUIT BOARD SERVICEcol
Please send me the following p.c.b.s.
1- I
'Order Code
Project
Quantity
Price
01
x
I
I
1

i
i
i i enclose cheque/PO for £
I

>1

-Di
'.1
DI

Name

I-

I

Ci) I

I Address

"V I

I

Iml
-I

I
Plianca all null ;R drive ha" "'Micmac, f*

DI
nectars sakesvcal

WI
mJ
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LYS ELECTRONIC COMPONENTS
5 for 90

555 TIMER
5 for MOO
.40
7805 -, V REG
.40
7812 -, V REG
LM317 ADJ REG
.50
ZENER DIODES 40001W ALL AT
HORIZ/VERT CARBON PRESETS

ESSENTIAL
READING FOR
PC HARDWARE
ENTHUSIASTS

741 op amp

7905 -V. REG
7912 -V. REG

.35
.35
.50

LM337 ADJ REG

.C5 EACH
12 EACH

(1000) (5.50 any mix
0.1 each
1100160
(10001E7.50 any mix
'G W 5% CARBON RESISTORS
0.2 each
I 1 001 .90
5mm RED LED .06
GREEN .09 YELLOW .09
16
pin
.06
18
pin
0.7
20 pm 08
14 pin .05
DIL SOCKETS L/PROFILE 8 pin .03
4 way .60
10 way .90
DIL SWITCHES 2 way .40
C3.40
LM3914 BARGRAPH DRIVER
R F COAX (ANTI MICROPHONIC) 75 OHM RANGE OUTER SHEATH
(Normally i 3 00 mtrl ONLY .90 MTR 100 MTR E60.00

'W 5% CARBON RESISTORS

DIGITAL FREQUENCY METER KIT 2 RANGES 0-30MHZ/25-1000MHZ
COMPLETE INC 3 PCB'S (EXC. METALWORK) £83.60
ANALOGIC PROBE KIT (EXC CASE) £9.80

We have one of the largest ranges of used test equipment inc Scopes.
Analysers, Multimeters. Signal Generators, AF Bridges etc
All by leading manufacturers E G Philips PM3217 50 MHz Scope £300
For details on any of the above contact

LYS Electronic Components,1 0 Westbrook Road, Portchester, Hants P016 9NS

Tel: (0705) 386550 Tel:/Fax: (0705) 388303 (24 hrs)

MAIL ORDER
£1 BARGAIN PACKS
BUY 20 GET 1 FREE
3

20

BP021
BP022

4
10

There are eight chapters: the first is a brief introduction. The second
chapter gives a potted history of the PC range. and details some of the
characteristics of each model. Chapter three will be of particular interest
to those who are undecided about which type of PC to build. It gives the
pros and cons of all the usual combinations of cases. boards and display
types.

The fourth chapter is where the real work of assembling the parts is
described. It includes many practical tips not published elsewhere. If the
beast won't go when you have built it you need to read chapter 5!
If you already have a PC. but it has failed in some way. chapter six may
help, whereas chapter seven deals with upgrades. to existing machines.
Software is briefly discussed in chapter eight and there are Appendices
with useful data. The book has 112 pages and is in paperback format.

r
A cheque/PO for £

5

Push-button switches, push on push off. 2 pole changeover PC

6

mount JAPAN made
2 pole 2 way rotary switch

Name

BP025

4

2 Right angle, PCB mounting rotary switch, 4 pole, 3 way rotary
switch UK made by LORLIN
3 pole, 3 way miniature rotary switch with one extra position off

Address

4

Single 100k multiturn pots. ideal for varicap tuners UK made by
PHILIPS
UHF varicap tuner heads, unboxed and untested UK Made by
PHILIPS

4

FM stereo decoder modules with diagram UK made 10

P033

6"x' i" High grade Ferrite rod UKMode
AM IF modules with dr aipam PHILIPS UK MADE
AM. FM tuner head modules. UK rr4adebi 44,/lard
Hi Fi stereo pre amp module inputs for CD toner, tap
cartridge with diagram UK made b, MU[ LARD

HP033A
HP034

HP034A
BP034B
BP015

8041,
BPOK?
BP043
BP044

Duo

80450

311

80451

6

ri,se

5

10

BP055
HP056
((P057

4

((POSH

200

IS

BP059
BP061

BP063
BP064

SPECIAL OFFER DTMF TONE DIALLER. Suitable for remote control or telephone answer
ing machines. videos. appliances. etc requiring DTMF signals over telephone lines f8.95
Please add 75p p&p when ordering

VIDEO SENDER With this handy unit you can transmit the output of your home ,ideo, video
camera or satellite equipment over -the -air to a receiving television within a range of 100ft
Simply connect the video and audio output of your equipment into this unit and a 10.13 8V dc
power supply C3.75 size 122 x 70 x 21mm C11.50 f 1 55 p&p
VHF RADIO TRANSMITTERS 1 00mW mini bug Built on a neat little fibre glass pcb with
condenser mic Fully tunable over the FM band 9V DC C5.75 10 90 p&p
2 Watt transmitter kit, supplied with fibre glass pcb all components diagrams. ready for you to
build 12-24V DC C7.50 E0 70 p&p
25 Watt Transmitter kit Fully tuneable over the FM band Kit comprises double sided pcb
diagrams and all components. including heat sink Supply voltage 12 18V DC f67 Et

30 30 WATT AMPLIFIER KIT An easy to build amplifier with a good specifica:ion. All the
components are mounted on a single PCB which is already punched and back printed E343.90
E3 50 p&p ( Featured project in Everyday Electronics April 1989 issue) Reprint Free with kit

.,

ORDER TERMS POSTAL ORDERS and or CHEQUES withorders Orders under flOadd °service charge
'5.,tt monthly accounts to Schools Colleges and PLC only ACCESS, VISA Phone orders between 9 30 12pin
please Overseas readers write for quote on delivery
Cen,
21 H

Phone 071 723 843201081 992 8430
.171 f
Road London W2 Closed Son

W3 closed Sun. Mon Tries& Wed
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%MERGER ENEPTEC 5220 Dual Trxe 1001,047 leliv

Low signal transistors npn.pn p. types
14 watt output transistors 3 complimentary pairs in TO66 case

BP052A

an

,raar-,Dy0,,ary;

'MERGER ENEPTEC 5218 Three Trace 200MIS Dna,

input and output leads new units made for famous sound mixer
manufacturer Size 80x55x47
0C44 transistors Remove paint from top and it becomes a photoelectric cell (ORP 12) UK made by MULLARD

(Ideal replacement for AD161 and 1620
Tape deck pre -amp IC with record/replay switching No LM 1818
with diagram
5 watt audio ICs No TBA800 (ATEZ)
Motor speed control ICs. as used with most cassette and record
player motors
Digital DVM meter I C made by PLESSEY as used by THANOAR
with diagram
7 segment 0 3 LED display (red)
Bridge rectifiers. 1 amp, 24V
Assorted carbon resistors
Power supply PCB with 30V 4V/A transformer MC781 8CT IC &
bridge rectifier Size 4" x 2'
6 35mm Mono jack plugs
6 35mm stereo switched jack sockets
Coax chassis mount sockets

ow

'd
xiee 465 Dual to
,0t15 475 Cc

DC 15011A mains adaptor in black plastic case with flying
XXX

Please allow 21 days for
delivery.

...,,,.:440 Low Ammer 32 Owner
VAC
WE HAVE THE WIDEST CHOICE OF USED
TELECuLMENT C171 Curve Tracer
E250
OSCILLOSCOPES IN THE COUNTRY
LIAIECN TF2700 Unversa LCREIndce Batten
P01(125
TF23374
Autelatc
°mortal
Meter
400911S9
ti7.YARCC61

made
no Cassette Record and play heads
Wikins;yansforaners PCB mounting Size 42x33x35

BP049

!

L

Ws one stereo crystal cartridge with 78 and LP styli JAPAN

8P045A
BP046A
BP047A

BP053
((P054

Postcode

fuse fielders panel mounting 20rtu-n type
Spin din 180 chassis socket
Double phortattocket8, Paxeliqmounted
2 8rnierghtsokt 3 core 58rrop mains fie%
,Lange VU met6tc JAPAN made
V nUnialtUte bulbs wire ended. new UnteSted

BP)/ ill
8P019

Park Gate Farm
I Stoke Wake
Blandford Forum
Dorset
I

DT11 OHA

All et4481-Cogixtal aerial plugs

6

BIN116

PUBLISHING

is enclosed

(open frame YAXLEY type)
4 pole. 2 way rotary switch UK made by LORL/N
Mixed control knobs
Stereo rotary potentiometers
10k wire wound double precision potentiometers UK made

BP031

8P032

PARK GATE

(qty)

PC -DIY books at £7.95 each inc. P&P

BP023
BP024

BP026
BP027
BP029
BP030

YOU NEED "PC -DIY' e

for the more experienced too.

30W dome tweeter. Size 90x66mi1 JAPAN made
33000pF 16V d c electrolytic high quality computer grade UK made
20 ceramic trimmers
Tuning capacitors. 2 gang dielectric a m type
3 position. 8 tag slide switch 3 amp rated 125V a c made in USA

I

BPOI 7

pack( s

required I

Want to know what makes
them tick?

of contents:
The book contains a wealth of information about PC hardware and
gives practical advice for PC builders and Jpgraders. Written in a lighthearted style, it is suitable reading for beginners but includes information

Please send me

No.
Qq. per pack
BP0158
BP019
BP020

(Please stale

Building your own PC XT or AT?
Upgrading an existing PC?

ON O10I61£000NOIMINNINHX1OPMEL____ E11

new Equipnyoni -1118. 70 oftys guaranies. Ilenuels 6694411 poulble
Thgs is a VERY SMALL SAMPLE OF STOCK SAE or telephone for hats Please check availability before
ordering CARRIAGE en units [16 VAT to be added to lotal of 900th and carnage

STEWART OF READING

VISA
1 10 WYK EHAM ROAD, READING, BERKE ROE 1 PL
TS: 0734 268041
Fax: 0734 351eas Ceiefs weicorne Arn .05 epe MON FIli (UNTIL apot In'."

A:kb,

341

CLASSIFIED

EVERYDAY

EE reaches 40% more UK readers than any other monthly hobby
electronics magazine, our audited ABC sales figures prove it. EE

has been the leading monthly magazine in this market for the
last six years.

economical price our classified and semi -display pages offer
If you want your advertisements to be seen by the largest readership at the most
colLmn centimetre (minimum 2.5cm). The prepaid rate
the best value. The prepaid rate for semi -display space is £8.00 (plus VAT) per single
for classified advertisements is 30 pence (plus VAT) per word (minimum 12 words)
be added. Advertisements, together with remittance.
All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must Street, Wimborne, Dorset BH21 1 JH. Tel: (0202)
Dept.,
Everyday
Electronics,
6
Church
should be sent to the Classified Advertisement advertisements ('8th page and larger spaces) please contact our Advertisement Manager,

881 749 For rates and information on display
Peter Mew on 0255 850596.

FM Transmitter Kits also a Telephone Bug Detector Kit
Ready built FM transmitter f6.50 including P&P

SERVICE MANUALS

vu

These are commercial kits.

Available for most Video Recorders,
Colour & Mono Televisions, Cameras. Test
Equipment. Amateur Radio. Vintage Valve
Wireless. Any Audio. Music Systems.
Computers, Kitchen Appliances, etc
Equipment from the 1930's to the present
and beyond

Over 100,000 models stocked,
originals & photostats.

We also stock a selection of Scanning receivers so
Telephone for latest stock or ask for a free catalogue

HOTLINE ELECTRONICS
97 LEIGH RD ATHERTON. GT MANCHESTER

Tel: (0942) 891140
Mail Order Only

and Monarch
LARGE SAE FOR CATALOGUE - FAST BYRE TURN SERVICE

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY
' 10 24 yolis up to

FREE Catalogue Repair & Data Guides

r.perates from

with all orders

f,,,mpact unit

1-99
CO 99

AA 500mAH solder tags
AA 700mAH high capacity

C1 55

C (HP11) 1 2AH

E1 95
C2 20

C 2AH with solder tags

E3 60

D (HP2) 1 2AH

,

.

£4 2

100-499
E0 77 + VAT
E0 95 VAT
C1 20 + VAT

+ Post E2

List large SAE Delivery 7days Callers welcome Closed Wednesday

Special offers for unusual sizes only while
stocks last Please check availability
before ordering.
Quantity
F cell 7AH 32 x 87mm with flat top

1-99
E3 95

100-499
C2 80 + VAT

C2 60

C2 25+ VAT
£1.96 + VAT

Cellular telephone battery
42mm long x 16mm dia

C1 45

CO 95 + VAT

D4AH with solder tags

E4 95

E3 59 + VAT

E3 85 + VAT

E4 00 + VAT

C4 95

C5 95

PP3 8 4V 110mAH

(1 .70+ VAT

£350

f2 30 VAT

Sub C with solder tags 1 2AH C2.50
£1 55
1/2 AA with solder tags
£1 .75
AAA (HP16) 180mAH

Stick of 4 171 x 16 dia with 150mm
red & black leads
cell battery 94 x 25mm 4 8V

Et 15+ VAT

All 'I to 99 prices include VAT

Wide range of items available Send for lists

QUANTEK ELECTRONICS LTD

1

f 1 00
CI 00

Cl 00
C 1 00
C 1 00

El 00
El 00
Cl 00
Cl CO

f 1 00
Cr 00

Cl 95
£2 95

Phone (0742) 552886. Fax (0742) 500689

manufacturers 10.000 oil prices Also many. many
other types of components at Silly prices Stamp for
large lists

Phone (0742) 552886. Fax (0742) 500689

The Cottage. Tredown Farm. Bradstone.
Milton Abbot. Tavistock. Devon PL19 OOT

THE BRITISH AMATEUR ELECTRONICS CLUB
exists to help electronics enthusiasts
by personal contact and through a
quarterly Newsletter

Mr. H. F. Howard, 41 Thingwall Park
Fishponds, Bristol BS16 2AJ
Space donated by Everyday ElectronIcs

EVERYTHING FOR YOUR NEXT PROJECT

THE BIGGEST DISPLAY IN THE SOUTH
IS AT

FRASER ELECTRONICS
42 ELM GROVE * SOUTHSEA *

.1V

Telephone 0705-815584

KITS, PLANS, ETC for surwillunce. protection
(sonic. HV). "007" gear. Send 2 x 22p stamps for

list. ACE(EE). 53 Woodland Way. Burntwood,
G.C.S.E. ELECTRONICS KITS. New increased
range at pocket money prices. S.A.E. for FREE

Catalogue. SIR -KIT ELECTRONICS, 70 Oxford Road. Clacton 0015 3TE.

PC1512 interface with Pascal software. £25. Also

test and A D modules. S.A.E. to 71 Lytton

ELECTRONIC COMPONENTS

HANTS

Miscellaneous

Staffs.

For details. write to the Chairman.

Prices include VAT postage f 1 00
Many more lines in stock L C.

288 Abbeydale Road, Sheffield S7 1FL

N. R. BARDWELL LTD (EE)

On -Line Video Marketing (Dept EV-2)

El 00
Cl 00
Cl 00

Kits Dept. (EE), 45a Station Road
Northfield, Birmingham B31 3TE

288 Abbeydale Road, Sheffield S7 1FL

f 1 00

E 1 00

electret microphone. high quality PCB

SPECIAL OFFER complete kit ONLY £5.95
Assembled and ready to use f9.95 post free.

us at only E19 95 inc P&P.
Other titles available S A E for list Allow 14 days
for delivery Send Cheques/P 0 payable to

WHEN REPLYING TO ADVERTISEMENTS

200 Signal diodes 1N4148
4U7 16V Radial electrolytic, small sire
4U7 63V Radial electrolytics small size
75
50 10UF 50V Radial electrolytics small size
80 22UF 25V Radial electrolytics small size
60 33UF 16V Radial electrolytics small size
50 47UF SOV Radial electrolytics small size
60 470UF 10V Radial eleclrolOics small size
100K sub -min horizontal presets
50
20 1 in glass reed switches
25 Assorted high brightness lads
Assorted seven segment displays
12
4P 3W MBB mm rotary switches
10
30 Assorted chl sockets up to 40 pin
30 Assorted socket/connveclge-011-sil.etc
Min SP/CO slide switches
20
20 Magnetic ear pips plus lead ill plug
Peltier effect heat pump
I
10 watt Stereo amplifier 4 controls plus data

NEW VHF MICROTRANSMITTER KIT

Over one million capacitors for sale in small
quantities at prices which are much less than

EVERYDAY ELECTRONICS

80

GUIDE end E4 DO OF VOUCHERS

ELECTRONICS FOR THE HOBBYIST is a 90
Minute video -cassette using computer -graphic
simulations to enable the hobbyist or student to
understand the way in which common electronic
components work and is available directly from

PLEASE MENTION

N. R. BARDWELL LTD (EE)
Cl 00

LSAE lee QUOTATIONS plus GIANT CATALOOUE-NEWSLITTENS-

BARGAINS-FREE Shirt as orelleble
Comprehensive TV Repair Manual [1.50 Complete Radio Service
and Repair Course £5.50 Complete Repair & Service Manuals
Mono TV [12.50: C7V Et?, Video tI9.50. Complete Repair Data w "
oucu I kfor, Tv if SO, CTV CUM: Video C10.50
C3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SER-

Access Visa orders telephone 021 411 1821
SAE for delsfls of this and other kits Cheques POs payable i,,

ON-LINE VIDEO

Bognor Regis. West Sussex P022 OEB
Tel 0243 545111 - Fax 0243 542457

quotation no obligation to buy
WORLD S SOLE Suppliers of TV & Video Repair manuals etc From
TV TECHNIC also such publishers as Heinemann Newnes. TV Technic Thorn elc Every Published service sheet in stock supplied lull
size not bits & pieces CTV s or any combination 0.50 plus Lsae
any other single item T.2.50 plus Lsae Complete Circuit Sets for most
Video recorders only [net no service sheets medal

Tuneable 80 1 35MHz 500 metre range. sensitive

Please add 95p postage & packing per order

J PG Electronics

Cooke International

Tel 0690-5/4559 Mon -Fri FS. Other ernes 011911-1113334 for fast quotes
WORLD 5 LARGEST COLLECTION SERVICE MANUALS -Most uno,

VICE SHEETS 8 MANUALS, CATALOGUES FREE CHASSIS

S40 2BH
276-278 Chatsworth Road, Chesterfield
Access & Visa orders tel: (0246) 211202

DO YOU WANT USED SCOPES, SIGNAL
GENERATORS. POWER SUPPLIES,
POWER METERS. DVM's. OSCILLATORS.
ATTENUATORS. TEST EQUIPMENT
Contact Cooke International, Unit 4.
Fordingbridge Site, Main Road. Barnham.

TECHNICAL INFO SERVICES (EE)
NMI 76 Church SI., Larkhall, Lanarkshire HIL9 1HE
minable elsewhere Prices range from only [410 -large saear, ,

337 WHITEHORSE ROAD. CROYDON
SURREY, U.K. Tel: 081-684 1665

C1 69 + VAT

E1 17 + VAT

9 CROALL PLACE. LEITH WALK.
EDINBURGH EH7 4LT

,

VAT

RADIO COMPONENT SPECIALISTS

a

STRACHAN ELECTRONICS (EEG)

inc

red f 5', e 3in
NEW MODEL lip to 38vo11s d c at 6 amps 10 amps peak Fully variatir
Twin panel meters Sire 14S 11 a 4Sin Eaa inc VAT Carr 16

Tel: (0844) 51694. Fax: (0844) 52554
Quantity

,,,

1-sCV a c

8 Cherry Tree Road, Chinnor,
Oxfordshire OX9 4QY

AA (HP7) 500mAH

amp I to 20 ,

amps d c Fully stabilised Tam pare
.readings Overload proleclioo
r variable

MAURITRON TECHNICAL SERVICES (EE)

LOUDSPEAKERS

Large selection of specialist and general purpose drive
units from subminiature through high -quality bass
midrange and high frequency units to large disco. P A
and guitar types Also crossovers. cabinets grills. etc
Our range includes bass units, cone and metal dome
midrange units and a wide range of tweeters including cone. soft dome and metal dome types All from
renowned manufacturers such as SEAS, McKenzie. R S

IIII

Road. Florence Park. Oxford.
K.I.A. SALE!! 30 watt modules £1.99.
slider-p.s.u. £2.99 (p&p £1.50). 8 Cunliff Road.
Ilkley.
LEDs! 74 items under 16 headings! Low prices.

SAE for list, with data. R.D.O.. 25 Fairview
Drive. Hythe, Southampton SO4 5GX.

END OF YEAR CLEAROUT. Green LEDs.

3mm. TIL209 legs preformed to stand off PCB.
10 for 50p p&p 50p. No VAT. Orders over £12
deduct 10%. Orders to Arran Technology Ltd.
57 Rosemead Drive, Oadby, Leicester LE2 SSD.

FORTY free capacitors! + cassette, projects,
wallchart!, £1.50 p&p. K.I.A.. 8 Cunliff Road,
Ilkley.

Everyday Electronics. May 1991
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Dig4ul mu itimeter /oranges with

0

E 6 00 each

battery

(1300 each

LCD Display mOdl4N,401:111111'4111114141thdreellr Merrill data.
ietteCrweS.
"Lik4Byte
icsnesters used. 3 months Wry
525 Cvsk Ornes 807k. DSCD
5 25 CrIve cases roam for drove. PSU 6 Fan
5 25 Mk ones 8071 CISCO Used. No Wty

E39 PO each

(42 00 each

'

(3400 each
(1000 each
EIS 00 each

'The f 15 CO ones re sold on a strict, ass Oasis,

NATIONAL
COLLEGE OF

03 00 box

5 25 DiSks DEO 48tpi boxes of 10
40W PSU 5V 3 754AV 1 5AI 2V 0 4A. cased with oni off dart.

E10 00 each

(700 each

Bare snitch mode MX 5V 2 5A 12v 2A. -12v 01A
55 at 64 0SU

(4 80 each

T Fr1-1110/ rIGY

E6 40 eacti

SV at 10A PSU

no 00 each

Soda PSU 0-30V at SA Reduced to clear
Disk Dnve Data lead 88C kricre to Disk Drives.
041 Drive Power lead 88C Micro to Disli Doves,

Sing* E7 00
Single E7 00
CO 50 10
CO SS 10
CO 60 10

20 tanclillOw prOhlf IC SOckets

24 pm dui low =fie IC SOdetS
40 an dl low prof de IC sockets
CPU cards difestrami 280 CPU 3 (-PROMS 660. =UN 241S IC
Circuit tester. finds 'ads m TTL 6 CMOs logo °Muds. Inc leads
keyboard 100 key5011bOard LCD 6 microiif
EurOCard Sub.raCks, single height 19 rack
Metal project Coxes drilled and painted but unused 28 x 32 5 v Sem

00 each
Dual fa 00 each
E4 00 100
E4 60 100
CS 00 100 each
E7 00 each
Ea 00 each
Ell 00 each
Dual

PACKAGED SHORT COURSES
National College of Technology (NCT Ltd)
a range of packaged short courses in
analogue electronics, digital electronics, fibres &
The

offers

E 13 00 each
E5 00 each

optoelectronics and programmable logic controllers

d 00 1.C6 oo 2 E8 00 3

*oradal mains transformer 125446044 120.12 143. 24 9.0.9 24

C15 00 each
Smoke detectors large with esCaoe light and pause feature
Prices include postage Add 500 Iglus VM1 tO Orders below ES 00 All Items new unless stated Add ISle 40'
prices Send an SAE for our latest list or for more info

for study at home or at work. The advantages are that
you may,

Dept EE, 374 Milton Road, Cambridge C94 1SU
Tel: 0223 424602 or 0831 430496 toiease note mats order cedyi

-commence at any time
-work at your own pace
-have a tutor (optional)
and there is no travelling involved. BTEC certificates
are available subject to the conditions of the
award. These highly popular packed courses contain
workbooks, a cassette tape, circuit board and
components necessary to provide both theoretical and
practical training.
Whether you are a newcomer to electronics or have
some experience and simply need updating, there is
probably a packaged short course ready for you. Write
or telephone for details, quoting Everyday Electronics.

BINDERS
Binders

to

hold

one

volume (12 issues) are
available from Everyday
Electronics, 6 Church
Street, Wimborne, Dorset
BH21 1JH for £4.95
(£6.95 to European

countries and £9.00 to

countries, surface mail) inclusive of
other

postage

and

to:

packing.

Payment in £ sterling

NWT Ltd, P.O. Box 11

only please.

High Street, Wendover
Buckinghamshire HP22 6XA

Binders are normally
sent within seven days of

receipt of your order but

please allow up to 28
days for UK delivery -

or telephone (0296) 613067 Ext. 202.

more overseas.

Typefit
THE TYPESETTING BUREAU LTD
PC page make-up software and typesetter output bureau

6 Church Street, Wimborne
Dorset BH211JH
Tel: (0202) 882299
Fax: (0202) 841692
Modem: (0202) 882270
DX: 45314 Wimborne
Datalinx: TYPBUR

££E£ SAVING TOP QUALITY DTP PROGRAM
Now anyone can use their PC to produce professional

quality typesetting for just £185 (plus VAT). The
Typesetting Bureau's "Typefit" WYSIWYG on screen
page make-up software gives access to over 200 fonts
plus output at 2,000 d.p.i., for just £3.30 (or less) per
foot of 12inch wide bromide.

At these prices anyone can afford professional
quality for every job. The Bureau operates on a 24 hour

matrix printer or, with a laser driver (£30 extra), on
HPII or HPIII compatible laser printers (this output is
not suitable for use as artwork). Even for small users
who only produce the odd leaflet or price list Typefit
can make sure the presentation is totally professional.

/ For our information pack and font chart give us a

ring or send in the coupon.
We provide the expensive output equipment

turnaround and is now fully on stream with modem,

and typefaces, you SAVE on typesetting costs

Datalinx and 31.2 or 5'4 disks. Typefit has already proved

Pease send me more information on Typefit

popular with many small companies and four national
magazines (including Everyday Electronics) are presently
using it to produce every issue.

The system is based on software that normally

retails at £1,200 (without fonts), it has been modified for
bureau use and is thus available to everyone at this low

Name
Address -

price. Typefit is designed to run on IBM PCs and

compatibles having at least 64K of RAM and 20M of

Post Code

hard disc.

Proofing of output can be achieved on any dot
Tel.

Everyday Electronics, May 1991
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MAKE YOUR INTERESTS PAY!

Over the past 100 years more than 9 million students throughout the world have found
it worth their while, An ICS home -study course can help you get a better lob make more
money and nave more fun out Of life. ICS has over 90 years experience in home -study
courses and is the largest correspondence school in the world. You learn at your own
pace, when and where you want under the guidance of expert personal tutors. Find out
how we can help YOU Post or phone today for your FREE INFORMATION PACK On the
course of your choice (Tick one box onlyo

WIWI SW

'MINION NW OW --to W11

UEIr

TV, Video
Servicing

Electronics
Basic Electronic
Engineering laty & Guilds1

Refrigeration &
Air Conditioning
j Car Mechanics

Electrial Engineering

Electrical Contracting/
installation

0

Programming

CCS11/001/1101 over 40 examination subjects CO Choose from

''C
4/ MMMMM WI

Address

-,emattcnal Cramp/MORK. SCIROIS DOM ECS 51

'-vMhone 081.6439568 0,041 221 2926124 hang

COMPONENTS
For TV * Video

AAA AA (also PP31 S offer
751/Co-as cable iBri/Whipecm
4 core telephone cable per/rn

=In =EOM

MI WIWI= I= OW

on your requirements
C3 19
C2 79

AMSTRAD
PEGAIA f9016401

C2 79

400106 Array

0249

NW IC Protector
CPC464 Sery Manual
SINCLAIR

CI 74
(4 32

(895
C699

(699
C2 45
C4 59

co 47

C5 49
CO23
CO 15

Catalogue 50p Chq /Stampar3HRC s
MAIL ORDER ONLY. Please add 95p Ills

PEP but not VAT Ati items subtec,
availability - Prices can change war.

0452 26883

MANUFACTURERS ORIGINAL SPARES

0249

This is lust a small sample of stock

notice

MIN lag MEL SKIM 5,11110 WI tR

WE CAN SUPPLY A VAST RANGE OF SPARES for marts
makes of TV Video Computet & Alld10 Equipment WRITE
lEncl s a e please) or PHONE
FOR A 'PRICE & AVAILABILITY'

Audio * Cnillptifer
VIDEO BELT KITE
AMSTRAD VCR4600 5200
FERGUSON 8900 to 8922
FISHER
VBS3500
JVC
HR33003330/3660
SANTO
VTC6500
TV MAINS SWITCHES
FIDELITY CTVI40/AVS16002000
SONY UNIVERSAL KIT
TV SERVICE MANUALS
AMSTRAD CTV1400
BINATONE
01/9771
SINCLAIR
MICROVISION
SEMICONDUCTORS
TBA530
CI 14
UPCI37811
186810P
C140
2SC3156
TEA2000
Ca 69
I1x650/ I
OTHER ITEMS
UNIROSS KB613PF Fast Charger for

AY38912
ULA6C001E
ULA71(010/40056
ZM130210L/
108401

C32 72
C20 63

C102
C8 49
C5 74

C1599

(1699
CIO 75

C794
C499

UM1233 Modulator
Spec 48K ROM
CB 63
Spec 48K Speaker
Ct 49
Spec 48K Membrane
0450
128s Membrane
17 90
'1 28K Bubble Mat
(1 10
1 288 Reset Switch (105
28 way Edge Conn
13 49
al Membrane
17 95

ATARI
CO25915 GLUE 1ST)
PC900 ISTI
ROM Basic IXE/L1

Covers

BULL ELECTRICAL

Cover (1,

CAMBRIDGE COMP SCIENCE

343

CIRKIT DISTRIBUTION

303

CRICKLEWOOD ELECTRONICS

303

CR SUPPLY COMPANY

2 YEAR

BTEC National Diploma (OND)
ELECTRONIC 8
COMMUNICATIONS ENGINEERING

THERMISTOR (ST.PSU) C134
COMMODORE
6510 CPU
6522 ViA
6526 CIA
6561 VIC
6581 SID
8501 CPU

8520 Amiga
8565 VIC

8701 Clk Gen
901225 ROM (Char I
901226 ROM (Basic)
906114-01 PLA
251641-02 PLA
C 16 User Guide

03 87
C4 56

C1087
C10 74

C1599
C1061
C1102
C23 4B
06 90

282

HART ELECTRONIC KITS

319

HIGH -O -ELECTRONICS

303
284
344

JAYTEE ELECTRONIC SERV'S

286

4 -COMPUTING TECHNOLOGY

JPG ELECTRONICS

342

(Electronics, Computing Software Hardware. MicroMectrOn4Cs)

344

10 MONTHS
BTEC Higher National Certificate (HNC)

COLLEGE

LYS ELECTRONIC COMP

341

MAPLIN ELECTRONICS

287/8/9

MARAPET

344

MARCO TRADING

297

NATIONAL COLLEGE OF TECH

343

NUMBER ONE SYSTEMS

285

OMNI ELECTRONICS

344

303

STEWART OF READING

341

SUMA DESIGNS

286

TK ELECTRONICS

290

TYPESETTING BUREAU

343

AGAINST FUTURE
PURCHASES. TO RECEIVE
A COPY PLEASE SEND
YOUR REMITTANCE
WITH THE VOUCHER BELOW.

COMPUTING TECHNOLOGY & ROBOTICS
(Microprocessor Based Systems, Control, RObotIcSI

Cover fik)

SHERWOOD ELEC COMP

VOUCHERS TO USE

3 -SOFTWARE ENGINEERING
(Electronics. Assembler. BASIC. Pascal, CADCAM1

LONDON ELECTRONICS

C3 79
C5 37

COSTS 0.50 - INCLUDES

2 -ELECTRONIC EQUIPMENT SERVICING
(Electronics, Television. Video Cassette Recorders, CCTV,
Testing and Fault Diagnosis)

HOBBYKIT

C673

ILLUSTRATED CATALOGUE

(Electronics. Satellite TV. Networks, Telecomms)

ICS

341

OUR MUCH EXPANDED, BETTER

I ADDRESS

308

GREENWELD ELECTRONICS

341

A COMPREHENSIVE RANGE WITH
SERVICE SECOND TO NONE

NAME

308

ELECTROVALUE

ELECTRONIC ENGINEERING
1 -INFORMATION TECHNOLOGY

RADIO & TV COMPONENTS

174 Dalkeith Road. Edinburgh EH16 5DX 031 667 2611

1 YEAR

BTEC National Certificate (ONC)

PARK GATE PUBLISHING

GLOUCESTER GL2 OUE

.

344

C6 37
C9 21

MARAPET (EEE)
1 HORNBEAM MEWS

Please send me a copy of the 1990/91 OMNI catalogue
Payment of E1.50 enclosed

111

TeleviseGault Diagnosis.

ELECTRONIZE DESIGN

MAGENTA ELECTRONICS
£24 31
C3 07
C4 49

OMNI ELECTRONICS

f-

BK ELECTRONICS

BTEC ELECTRONICS
TECHNICIAN
FULL-TIME TRAINING

;

r -f Computer

I Name

ADVERTISERS
INDEX

These courses include a high percentage of college based
practical work to enhance future employment prospects
No additional lees for overseas students
Shortened courses of Porn 3 to 6 months can be arranged for
applicants with precious electronics knowledge

THOSE ELIGIBLE CAN APPLY FOR E.T.GRANT SUPPORT
AN EQUAL OPPORTUNITIES PROGRAMME

O.N.C. and O.N.D.
Next Course Commences
Monday 16th September, 1991
FULL PROSPECTUS FROM

LONDON ELECTRONICS COLLEGE
(Dept. EE) 20 PENYWERN ROAD
EARLS COURT, LONDON SW5 9SU
TEL 071-373 8721

Carbon Film resistors Y.W 5% E24 series 0 51 R to 10M0
100 off per value -- 75p, even hundreds per value totalling 1000
Metal Film resistors V.W 1OR to IMO 5% E12 series 2p, 1% E24 series
Mixed metal/carbon film resistors SW E24 series 1 RO to 1 OMO
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms
Linear Carbon pre-sets 100mW and Y.W 100R to 4M7 E6 series .....

1p
E6 00p
3p
1 Sp
5p
7p

Miniature polyster capacitors 250V working for vertical mounting
015, 022 033. 047 068-4p 0 1-5p 0 12. 0 15. 0 22-6p 047.8p 068-8p 1 0-12p
Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p -3p Al to 068-4p 01-5p 012. 0.15. 0.22.6p 047'50V -8p
Submin ceramic plate capacitors 100V wkg vetical mountings. E12 series
2% 1 8pf tp 47pf -3p 2%56 pf to 330p1 - 4p 10%390p - 4700p
Disc/plate ceramics 50V E12 series 1 P0 to 1000P E6 Series 1500P to 47000P

4p
2p

Polystyrene capacitors 63V working E12 series long axial wires
lOpf to 820pf - 3p 1000pf to 10.000pf - 4p 12.000pf
741 Op Amp - 20p 555 Timer
cmos 4001 - 20p. 4011 - 22p 4017

5p
22p
40p

ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1/50, 2 2/50.4 7/50, 10/25, 10/50

5p
6p
14p
11p
70p

22/16. 22/25, 22/50, 47/16, 47/25, 47/50
100/16,100/25 7p, 100/50 12p. 100/100
220/16 Bp; 220/25, 220/5010p; 470/16, 470/25
1000/25 25p. 1000/35. 2200/25 35p; 4700/25

Submin, tantalum bead electrolytic. (Mfds/Volts)

0.1/35, 0.22/35, 0.47/35, 1 0/35, 3.3/16, 4.7/16
2 2/35. 4.7/25, 4.7/35, 6.8/1615p: 10/16, 22/6
33/10. 47/6. 22/16 30p, 47/10 35p. 47/16 60p, 47,35
VOLTAGE REGULATORS
1A - or 5V, 8V. 12V. 15V, 18V & 24V -55P 100mA 5.8.12.15.V ,
DIODES (ply/amps)
75/25mA 1N4148 2p 800/1A 1 N4006 45p 400/3A 1 N5404 14p 115/15mA 0A91
100/1A 1 N4002 3'hp 1000/1A 1 N4007 5p 60/1 5A SIMI 5p 100 1A bridge
400/1A 1N4004 4p 1250/1A BY127 10p. 30/15A 0A47
.

Zener diodes E24 series 3V3 to 33V 400mW - 8p. 1 watt
Battery snaps for PP3 - 6p for PP9
L E D 's 3mm & 5mm Red, Green Yellow -10p Grommets 3mm 2p. 5mm
Red flashing L E D's require 5V supply only
Mains indicator neons with 220k resistor
20mm fuses 100mA to 5A Q blow 5p A/surge 8p. Holders. chassis. mounting
High speed pc drill 0 8. 1 0. 1.3. 1 5. 2 Om - 30p. Machines 12V dc
HELPING HANDS 6 ball joints and 2 trot clips to hold awkward lobs
AA/HP7 Nicad rechargeable cells 80p each Universal charger unit
Glass reed switches with single pole make contacts - Bp. Magnets .
0 1" Stripboard 2S" x 1'9 rows 25 holes - 20p. 344 x 215- 24 rows 37 holes
Jack plugs 2 5 & 3 5m
Sockets Panel Mtg 2 5 & 3.5m

14p
20p
80p
30p
8p
25p
10p
12p
1 2p

2p

-

50p
10p
5p

17 00

(3 50p
16 50p
12p

60p
12p
10p

TRANSISTORS
BC107/8/9- 12p. BC547/8/9-8p. BC557/8/9-8p. BC182, 182L, BC183.183L. BC184
184L, BC212, 212L10p
8C327. 337. 337L -12p, BC727, 737-12p, 80135/6/7/8/9-25p. BCY70-15p.
BFY50/51 /52-20p

BFX88-15p, 2N3055 -50p. TIP31. 32.30p. TIP41,42-40p, BU208A11 20, 8E195. 197-12p
All prices are inclusive of VAT Postage 30p i bee over 151 Lists Free

LTELEPHONE

Open: Monday -Friday 9.00-6.00
Sunday 9.00-5.00

THE CR SUPPLY CO
127 Chesterfield Rd., Sheffield S8 ORN
Tel: 0742 557771
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Published on approximate') the first Fnday of each month by Wimlx,rnr. Publishing Ltd.. 6 Church Street,
Colchester. Essex. Distributed by Seymour. Windsor House.
Wimhorne.
Dorset BH2I 1.1H. Printed in England by Benham & Co. Limited.
1270 London Road. Norhury. London SW16 4DH.
Sole
South Africa -Central News Agency Ltd. Subscriptions
for Australia and New Zealand -Gordon & Goich (Asia) Ltd..
INLAND £17.00 and OVERSEAS £21 1839 airmail) payableAgents
Wimborne. Dorset BH2I 1.1H. EVERYDAY ELECTRONICS
to "Everyday Electronics- Subscription Department. 6 Church Street.
is
sold
subject
to
the
following
conditions.
namely
that
it
shall
given. he lent. resold. hired out or otherwise disposed of by way of Trade at more than the recommended selling
not. without the written consent of the Publishers first having been
otherwise disposed of in a mutilated condition or in
price shown on the cover, and that it shall not be lent, resold. hired out or
any unauthorised cover by way of Trade or affixed to or as part
01 any publication or advertising, literary or pictorial
matter whatsoever.

PRICES INCLUDE V.A.T. PROMPT DELIVERIES * FRIENDLY SERVICE
LARGE S.A.E., 30p STAMPED FOR CURRENT LIST.

POWER AMPLIFIER MODULES-TWINTA3LES-DIMMERSLOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS
liliT11:11:a1Y14:1M1:111M4MIN11111114.1

MP VARISPEED TURNTABLE CHASSIS.

Supplied ready built and tested.

OMP POWER AMPLIFIER MODULES Now enjoy a world-wide reputation for quality, reliability and

* MANUAL ARM * STEEL CHASSIS * ELECTRONIC SPEED CONTROL 33 & 45 * VARI PITCH CONTROL * HIGH TORQUE SERVO

performance at a realistic price. Four models available to suit the needs of the professional and hobby market, i.e., Industry.
Leisure, Instrumental and Hi -Ft etc. When comparing prices, NOTE all models include Toroidal power supply, Integral heat sink.

DRIVEN DC MOTOR * TRANSIT SCREWS * 17 DIE CAST PLATTER *
NEON STROBE * CALIBRATED BAL WEIGHT * REMOVABLE HEAD
SHELL * 1/4" CARTRIDGE FIXINGS * CUE LEVER * POWER 2202405

Glass fibre PCB, and Drive circuits to power compatible Vu meter. Open and shoe circuit proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

6060Hz * 390 x305mm * SUPPLIED WITH MOUNTING CUTOUT
TEMPLATE.

OMP100 Mk 11 Bi-Polar Output power 110 watts
R.M.S. into 4 ohms, Frequency Response 15Hz 30KHz -3dB, T.H.D. 0.01%, S.N.R. -118dB, Sens. for
Max. output 500mV at 10K, Size 355 x 115 x65mm.
PRICE £33.99 + £3.00 P&P.

NEW SERIES II MOS-FET MODULES

PRICE £59.99 + £3.50 P&P.

et,
OPTIONAL MAGNETIC CARTRIDGES

STANTON AL500

GOLDRING G850

PRICE £16.99 + 50n P&P

PRICE £6.99

OMP MOS-FET POWER AMPLIFIERS,

OMP/MF 100 Mos-Fet Output power 110 watts R.M.S.

HIGH POWER, TWO CHANNEL 19 INCH RACK

50o PAP

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

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.

-125dB. Size 300 x 123 x 60mm.
PRICE £39.99 + £3.00 P&P.
OMP/MF200 Mos-Fet Output power 200 watts R.M.S.
,

40-

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.

-130dB. Size 300 x 155 x 100mm.
PRICE £62.99 + £3.50 P&P.

04-41-""Cr,i4

r

NEW MXF SERIES OF POWER AMPLIFIERS
THREE MODELS:- MXF200 (100w + 100w)
MXF400 (200w + 200w) MXF600 (300w + 300w)

OMP/MF300 Mos-Fet Output power 300 watts R.M.S.

into 4 ohms, Frequency Response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. Typical 0.0008%, Input Sensitivity 500mV,
S.N.R. -130dB. Size 330 x 175 x 100mm.
PRICE £79.99 + £4.50 P&P.

NOTE:- MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS, STANDARD - INPUT SENS, 500mV BAND WIDTH 100KHz
PEC (PROFESSIONAL EQUIPMENT COMPUTABLE) - INPUT SENS, 775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC

All power ratings R.M.S. into 4 ohms.
FEATURES: * Independent power supplies with two Toroidal Transformers * Twin L.E.D. Vu meters * Rotary
indended level controls * Illuminated on off switch * XLR connectors * Standard 775mV inputs * Open and short
circuit proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low
distortion * Aluminium cases * MXF600 Fan Cooled with D.C. Loudspeaker and Thermal Protection.
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF 200 W19" x H3Yr"
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic

MXF200 £171.35

case, with tinted acrylic front Size 84 x 27 x 45mm.
PRICE £8.50 + 50p P&P.

PRICES: MXF400 £228.85
MXF600 £322.00

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

SECURICOR DELIVERY £12.00 EACH

IN CAR STEREO
BOOSTER AMPLIFIER

OMP LINNET LOUDSPEAKERS
THE VERY BEST IN QUALITY AND VALUE

,,^!' GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE-

,,,,

D11"

MXF 400 W19"x H51/4" (3U x D12"
MXF 600 W19" x H5W" (3U x D13"

Vu METER Compatible with our four amplifiers detailed above. A very accurate visual
display employing 11 LE. D. diodes (7 green, 4 red) plus an additional on/off indicator.

QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p

MADE ESPECIALLY

STAMPED) FOR COMPLETE LIST.

PACTNESS WITH HIGH OUTPUT

TODAY'S

McKENZIE:- INSTRUMENTS, P.A., DISCO, ETC.
ALL McKENZIE UNITS 8 OHMS IMPEDENCE
8" 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID.. DISCO.
PRICE £29.30 + £2.00 P&P
RES, FRED, 80Hz. FRED. RESP, TO 14KHz. SENS, 99dB.
10" 100 WATT C10100GP GUITAR, VOICE, ORGAN, KEYBOARD, DISCO, EXCELLENT MID.
PRICE £35.58 + £2.50 P&P
RES, FRED, 70Hz. FRED, RESP, TO 6KHz. SENS, 100dB.
10" 200 WATT C10200GP GUITAR, KEYBOARD, DISCO, EXCELLENT HIGH POWER MID.
PRICE £48.67 + £2.50 P&P
RES, FRED, 451-1z, FRED, RESP, TO 7KHz. SENS, 103dB.
12" 100 WAIT C12100GP HIGH POWER GEN, PURPOSE. LEAD GUITAR, DISCO.
PRICE £37.59 + £3.50 P&P
RES, FREQ, 45Hz. FRED, RESP, TO 7KHz. SENS, 98dB
12" 100 WATT C12100TC TWIN CONE) HIGH POWER WIDE RESPONSE, RA., VOICE, DISCO,
PRICE f313.58 + £3.50 P&P
RES, FRED, 45Hz, FRED, RESP, TO 14KHz. SENS, 100dB.
12" 200 WATT C12200B HIGH POWER BASS, KEYBOARDS, DISCO, P.A.
PRICE £65.79 + £3.50 P&P
RES, FRED, 40Hz. FRED, RESP, TO 7KHz. SENS, 100dB.
12" 300 WATT C12300GP HIGH POWER BASS LEAD GUITAR, KEYBOARDS, DISCO, ETC
PRICE £87.51 + £3.50 P&P
RES, FRED, 45Hz. FREQ, RESP, TO 5KHz. SENS, 100dB
15" 100 WATT C15100BS BASS GUITAR, LOW FREQUENCY, P.A., DISCO.
PRICE £55.05 + £4.00 P&P
RES, FRED, 40Hz. FREQ. RESP, TO 5KHz. SENS, 98dB.
15" 200 WATT C15200BS VERY HIGH POWER BASS.
PRICE £75.10 + £4.00 P&P
RES, FRED. 40Hz, FRED, RESP, TO 4KHz. SENS, 99dB
15" 250 WATT C15250BS VERY HIGH POWER BASS.
PRICE £82.54 + £4.50 P&P
RES, FRED, 40Hz. FREQ. RESP, TO 4KHz. SENS, 99dB.
15" 400 WATT C15400BS VERY HIGH POWER, LOW FREQUENCY BASS.
PRICE £96.47 + £4.50 P&P
RES, FRED, 40Hz. FRED, RESP, TO 4KHz. SENS, 102dB
18" 400 WATT C18404BS EXTREMELY HIGH POWER, LOW FREQUENCY BASS.
PRICE £172.06 + £5.00 P&P
RES. FREQ, 27Hz FREQ, RESP, TO 3KHz. SENS, 99dB

TO SUIT
FOR
COM-

GRILLE AND CARRYING HANDLE
INCORPORATES 12" DRIVER PLUS
FREQ. RANGE, 45Hz-20KHz BOTH
MODELS 8 OHM, SIZE H18" x W15'
x D12".

TWO SUPERB HIGH
POWER CAR STEREO
BOOSTER AMPLIFIERS

CHOICE OF TWO MODELS

150 WATTS (75+751 INTO 4 OHMS
300 WATTS (150+150) INTO 4 OHMS

HIGH FREQ. HORN FOR FULL

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET

OMP 12-100 (100W 100dB) PRICE £159.99 PER PAIR
OMP 12-200 (200W 102dB) PRICE £209.99 PER PAIR
SECURICOR DEL.:- £12.00 PER PAIR

ALL EARBENDER UNITS 8 OHMS 'r .T'EB8-50 EB70-50 which are dual Impecence tapped (a 4
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND

response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can
be added to existing speaker systems of up to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE

TYPE 'A' (KSN2036A) 3" round with protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.90 each + 50p P&P.
TYPE 'B' (KSN1005A) 3/ super horn. For general
purpose speakers, disco and P.A. systems etc. Price
£5.99 each + 50p P&P.

TYPE 'C

TYPE

TYPE 'C' (KSN6016A) 2" x 5" wide dispersion horn. For
quality Hi-fi systems and quality discos etc. Price £6.99

TYPE E

TRANSMITTER HOBBY KITS
PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH DUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS

each + 50p P&P.
TYPE 'D' (KSN1025A) 2"x6" wide dispersion horn.
Upper frequency response retained extending down to
mid range (2KHz). Suitable for high quality Hi-fi systems

and quality discos. Price £9.99 each + 50p P&P.
TYPE 'E' (KSel1038A)33/4" horn tweeter with attractive
silver finish trim. Suitable for Hi-fi monitor systems etc.

FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND
55." 60 WATT EB5-60TC (TWIN CONE) HI-FI, MULTI -ARRAY DISCO ETC.
PRICE £9.99 + £1.50 P&P
RES, FRED, 63Hz. FRED, RESP, TO 20KHz. SENS, 92dB
eve 60 WATT EB6-60TC (TWIN CONE) HI-FI, MULTI -ARRAY DISCO ETC,
PRICE £10.99 + C1.50 P&P
RES, FRED, 38Hz. FRED, RESP, TO 20KHz. SENS, 94dB
8" 60 WAIT EB8-60TC (TWIN CONE) HI-FI, MULTI -ARRAY DISCO ETC
PRICE C12.99 + £1.50 P&P
RES, FRED, 40Hz. FRED, RESP, TO 18KHz. SENS, 89dB.
10" 60 WATT EB10-60TC (TWIN CONE) HI-FI, MULTI -ARRAY DISCO ETC
PRICE C16.49 + £2.00 P&P
RES. FREQ, 35Hz FREQ, RESP, TO 12KHz. SENS, 86dB

* HIGH & LOW INPUT IMPEDANCES
* HIGH & LOW INPUT SENSITIVITIES
VARIABLE INPUT GAIN CONTROL
* SHORT CIRCUIT OUTPUT
PROTECTION
r POWER REQUIREMENT 12V, D.C.
PRICES: 150 WATT £43.00
300 WATT C95.00 + £3.00 P&P EACH

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved transient

8 ohm )

8" 50 WATT EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN -CAR.
RES, FRED, 40Hz. FRED, RESP, TO 7KHz. SENS, 97d9
PRICE £8.90 + £2.00 P&P
10" 50 WATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN -CAR.
RES, FRED, 40HZ. FRED, RESP, TO 5KHz. SENS, 99dB
PRICE £12.00 + £2.50 P&P
10" 100 WAIT E1310-100 BASS, HI-FI, STUDIO.
RES, FRED, 35Hz. FREQ, RESP, TO 3KHz. SENS, 96dB
PRICE £27.76 + £3.50 P&P
12" 60 WATT EB12-60 BASS, HI-FI, STUDIO.
RES, FRED, 28Hz. FRED, RESP, TO 3KHz. SENS, 92dB
PRICE £21.00 + C3.00 P&P
12" 100 WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
PRICE (38.75+ £3.50 P&P
RES, FRED, 26Hz. FREQ. RESP, TO 3KHz. SENS, 93dB.

FEATURES -

PIEZO ELECTRIC TWEETERS -MOTOROLA

EARBENDERS:- HI-FI, STUDIO, IN -CAR. ETC.

3W FM TRANSMITTER 90408MHz, VARICAP CONTROLLED PROFESSIONAL PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V (a 0.5AMP,
PRICE £14.49 + £1.00 P&P
FM MICRO TRANSMITTER (BUG) 100-108MHz VARICAP TUNED COMPLETE WITH
VERY SENS FET MIC, RANGE 100-300m. SIZE 56 x 46mm, SUPPLY 9V BATT, PRICE

NEED

SOUND LEVELS. FINISHED IN
HARDWEARING BLACK VYNIDE
WITH PROTECTIVE CORNERS,

Price £5.99 each + 50p P&P.
LEVEL CONTROL Combines on a recessed mounting

plate, level control and cabinet input jack socket.
85x 85mm. Price £3.99 + 50p PAP.

STEREO DISCO MIXER
STEREO DISCO MIXER with 2 x 5 band L& R
graphic equalisers and twin 10 segment L.E.D.
Vu Meters, Many outstanding features 5 Inputs
with individual faders providing a useful combination of the following: 3 Turntables (Mag). 3 Mics. 4 Line including CD
plus Mic with talk over switch Headphone Monitor. Pan Pot L. & R. Master Output controls.
Output 775mV. Size 360 x 280x 90mm. Supply
220-240v_

Price £134.99 -- £4.00 P&P

3 watt FM
Transmitter

B. K. ELECTRONICS

88.62 + £1.00 P&P

POSTAL CHARGES PER ORDER El 00 MINIMUM. OFFICIAL ORDERS WELCOME FROM
SCHOOLS, COLLEGES, GOVT. BODIES. ETC. PRICES INCLUSIVE OF VAT. SALES COUNTER.
VISA ACCESS ACCEPTED BY POST, PHONE OR FAX.

visa

Dept EE

UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX. SS2 6TR

TEL 0702-527572

FAX 0702-420243

...set your signts on a better sound!
Experience a new sensation. An experience that
opens up a whole new spectrum of sound.
Put yourself on stage at the Albert Hall, surrounded by a great
orchestra. Imagine the sound you will hear, every nuance, every note;
or travel up the Nile with an intrepid explorer, a journey not only full of
breathtaking beauty and colour, but rich in the sounds of another
continent; or capture the hidden gasps of 100,000 hardened tans at
Wembly for the F.A. Cup Final, when the ball skims the crossbar with
the last kick of the match; follow with your ears as well as your eyes,
dodging the bullets, as your favourite hero battles out of yet another
tight corner, it's just like being in a cinema!

Nicam hi-fi stereo will turn your living -room into a living room of

ffAolaplin

sound! You don't settle for second best with television picture quality,
why settle for second best in television sound quality? Nicam sound is
the new high quality digital stereo sound system, pioneered by BBC,
ITV and TV/video manufacturers. In fact so good is Nicam it is
comparable to the superb sound reproduction of the compact disc,
when played through your existing hi-fi arrangement. If your television
hasn't got a built-in Nicam decoder, you will need the Maplin Nicam
Tuner System. Ultimately almost all of your favourite programmes will
be broadcast in superb hi-fi quality stereo -sound. Without a Maplin
Nicam Tuner you won't be able to capture every sound to its full.
Nicam hi-fi stereo. Catch your breath, open your eyes, and pin
back your ears! It's what your hi-fi system was made for ... It's what
your ears are made for!

DIGITAL STEREO TV
SOUND FROM YOUR HI-FI
The complete kit contains all the components
required to build the unit. However you will also
need: a power supply, 12V at 600mA regulated
e.g. YZ21X at £8.95; a co -ax Y adaptor e.g.
FS23A at £1.20; a co -ax lead to connect to your
TV or video; RW36P 2m long at £1.28, JW39N 5m
long at £1.98, or JW4OT 10m long at £2.95; a
phono lead to connect to your hi-fi e.g. RW50E at
98p or a SCART/Peritel lead JW36P at £4.95. An
infra -red remote control kit is also available
LP2OW at £29.95.
Complete kit LP19V only £1 39.95 incl. VAT +

mail-order handling charge.

ELECTRONICS

CREDIT CARD HOTLINE

NICAM

0702 554161

TELEVISION
TUNER

For a friendly welcome and the very best of service why not visit our
shops in Birmingham, Brighton, Bristol, Leeds, London (Edgware and
Hammersmith), Manchester, Newcastle-upon-Tyne, Nottingham,
Reading, Southampton and Southend-on-Sea.

Digital stereo sound companion for your TV set.

Subject to availability. Prices subject to change.
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