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REAL POWER AMPLIAER Foryour car, it has 150 watts output.
Frequency response 20HZ to 20 KHZ and a signal to noise ratio
baetter than 60db. Has builtin short circuit protection and adjustable
input level to suit youe existing car stereo, so needs no pre-amp.
Worksinto speakers ref 30P7 described below. A real bargain atonly
£57.00 Order ref S7TP1.

REAL POWER CAR SPEAKERS. Stereo pair output 100w each.
4ohm impedance and consisting of 6 1/2° woofer 2" mid range and
1" tweeter. |deal to work with the amplifier described above. Price per
pair £30.00 Order ref 30P7.

PERSONAL STEREOS Customer returns but complete with a
pair of stereo headphones very good value at £3.00 ref 3P83. We
also have customer returned units with a builtin FM radio at£6.00 ref
6P34

2KV 500 WATT TRANSFORMERS. Suitable for high voltage
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 tor pulsed power {programmabie).
Ideal for all sonts 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 o
trickie charging etc. 300 mm square. Our price ‘ﬁ
£15.00 ref 15P42

PASSIVE INFRA-RED MOTION SENSOR.
Complete with daylight sensor, adjustabie lights
on tmer (8 secs -15 mins), 50' range with 2 90 _
deg coverage. Manual overide facility. Com- ' '«
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 signais
from either a videc 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). £18.00 ref 18P10

MINATURE RADIO TRANSCEIVERS. A pair 01& %

walkie takies with a range of up to 2 kilometres. Units

measure 22x52x155mm. Complete with cases £30.00

ref 30P12

FM CORDLESS MICROPHONE. Small hand held

unitwith a 500' rangel 2 trans mit power levels reqs PP3 battery. Tun-
eable to any FM receiver. Our price £15 ref 15P42

10 BAND COMMUNICATIONS RECEIVER. 7 short™
bands, FM, AM and LW DX/local switch, tuning ‘eye’ mains [iff]
or battery. Complete with shoulder strap and mains lead.
£34.00 ref 3dP1

WHISPER 2000 LISTENING AlD. Enables you to hear sounds
that would otherwise be inaudible! Complete with headphones.
Cased. £5.00 ref 5P179.

CAR STEREO AND FM RADIO. Low cost stereo system giving
5 watts per channel. Signal to noise ratio better than 45db, wow and
flutter less than .35%. Neqg earth. £25.00 ref 25P21.

LOW COST WALIKIE TALKIES. Pair of battery

operated units with a range of about 150". Our price E a

£8.00 a pair ref 8P50

7 CHANNEL GRAPHIC EQUALIZER plus a 60 watt

power amp] 20-21KHZ 4-8R 12-14v DC negative eanth. Cased. £25
ref 25P14.

NICAD BATTERYS. Brand new top quality. 4 x AA's £4.00 ref
4P44. 2 xC'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

BUILD AN IBM COMPATABLE
PC!

AT 12 meg turbo 286 mother board. £115.00 peit
1 meg memory for above board. £55.00 pc2
4 meg memory for above board. £21400 pc3
AT keyboard £49.00 pc4
AT power supply and pc case (complete) £11500 pcS
AT controlier card with 2 x serial, 1 x parallel

Floppy and hard controller + mono

Display driver. £74.00 pcé
1.2 meg 3 1/2" disc drive. £74.00 pc?
1.44 meg 5 1/4* drive. £66.00 pc8
Amber monitor 12°. £99.00 pco
40 meg hard disc. £270.00 pclo
100 meg hard disc. £595.00 pcit

minimum system consisting of mother board, 1 meg of memory |
case, power supply, 1.44 meg floppy, interfaces, and monitor is
£525.00 inc VAT (singie drive mono 286) pci2
£795.00inc VAT (40 meg + floppy + mono 286) pci3

1991 CATALOGUE AVAILABLE NOW IF YOU DO NOT
HAVE A COPY PLEASE REQUESTONE WHEN ORDERING
OR SEND US A 6"X9" SAE FOR A FREE COPY.

GEIGER COUNTERKIT. Compiete with tube, PCB and allcompo-
nents to build a battery operated geiger caunter. £39.00 ref 39P1
FM BUG KIT. New design with PCB embedded coil. Transmits to
any FM radio. 8v battery req'd. £5.00 ref 5P158

TV SOUND DECODER. Nicsly cased unit, mains powered 8
channel will drive a small speaker directly or could be fed into HI F1
etc. Our price £12 00 ref 12P22

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 foad) 3300 rom 6"x4" 1/4°
O/P shaft. New. £20.00 ref 20P22.

As above but with fitted 4 to 1 inline reduction box (800mpm) and
toothed nylon belt drive cog £40.00 ref 40P8.

SINCLAIR €5 WHEELS 13" or 16* dia including treaded tyre and

inner tube. Whesls 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 aspeed controller (0-95% of speed).

Uses puise width modulation. £17.00 ref 17P3.

SOLAR POWERED NICAD CHARGER. Charges 4

AA nicads in 8 hours. Brand new and cased £6.00 ref

6P3.

MOSFETS FOR POWER AMPLIFIERS ETC. 100 watt mosfet
pair 2599 and 25K343 £4.00 a pair with pin out info ref 4P51. Alsc
avaliable is a 25K413 and a 25J118 at £4.00 ref 4P42.

10 MEMORY PUSH BUTTON TELEPHONES. These are ‘cus-
tomer retums’ 8o they may need slight attention. BT approved. £6.00
each ret 6P16 or 2 for £10.00 ref 10P77.

12 VOLT BRUSHLESS FAN 4 1/2" square brand new ideal for
boat, car, caravan etc. £8.00 each ref 8P26.

acorn data recorder ALF503. Made for BBC computer but suitabie
for others. Includes mains adapter, leads and book. £15.00 ref
15P43

VIDEO TAPES. Three hour superior quality tapes made under
licence from the famous JVC company. Pack of 10 tapes £20.00 ref
20P20.

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

Y
PHIUPS 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.

SWITCHED MODE POWER SUPPLY (Boshert) +5 at 154, +12
at3A, -12 at 2A_ +24 at 2A. 220 or 110vinput. Brand new £20.00 ref
20P30.

SOLDER 22SWG resin cored solder on a 1/2kg reel. Top quality.
£4.00 a ree! 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 ther-
mometer (Celcius 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.

Remate temperature probe for above unit £3.00 ref 3P60.
GEARBOX KITS. Ideal for models etc. Contains 18 gears {2 of
each size) 4x50mm axles and a powerful 9-12v motor. All the gears
etc are push fit. £3.00 for complete kit ref 3P93.

ELECTRONIC TICKET MACHINES. These units contain a
magnetic card reader, two matrix printers, motors, sensors and
loads of electronic components etc. (12'x12"x7") Good value at
£12.00 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.

CAR IONIZER KIT. tmprove the air inyour car! clears smoke and
helps to reduce fatigue. Case required. £12.00 ref 12P8.

METAL DETECTOR. Fun light weight device for bur-

ied treasurel 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

£10.00 ref 10P95.

12 TO 220V INVERTER KIT. As supplied it will

handle up 1o about 15 w at 220v but with a larger transformer it will
handle 100 watts. Basic kit £12.00 ref 12P17. Larger transformer
£12 00 ref 12P41.

VERO EAS!I WIRE PROTOTYPING SYSTEM. Ideal for design-
ing projects on etc. Complete with tools, wire and reusable board.
Our price £6.00 ref 6P33.

MICROWAVE TURNTABLE MOTORS. Complete with weight
sensing electronics that would have vaned the cooking time. Ideal for
window displays etc. £5.00 ref 5P165.

STC SWITCHED MODE POWER SUPPLY. 220v or 110v input
giving Svat 2A, +24v at0.25A, +12v at0.15A and 4+90v at 0.4A £12.00
ref 12P27.

CAMERA FLASH UNITS. Require a 3v DC supply to flash. £2.00
each ref 2P38 or 6 for £10.00 ref 10P101 (ideal muli-flash photog-
raphy).

TELEPHONE AUTODIALLERS. Theseunits, whentriggered will
automatically dial any telephone number. Originally made for alarm
panels BT approved. £12.00 ref 12P23 (please state telephone no

req'd).
25 WATT STEREO AMPLIFIER ic. STK043. With the addition of
a handful of components you can build a 25 watt amplifier. £4.00 ref
4P69 (Circuit dia included).
MINATURE DOT MATRIX PRINTER assembly 24 coumn Sv
(similar to RS typse). £10.00 each ref 10P92.
LINEAR POWER SUPPLY. Brand new 220v input +5 at 3A, +12
at 1A, -12 at 1A. Shont circuit protected. £12.00 ref 12P21
MAINS FANS. Snail type construction. Approx 4"xS" mounted on a
metal plate for easy fixing. New £5.00 5P166.
POWERFUL IONIZER KIT. Generates 10 imes more ions than
commercial units| Complete kit including case £18.00 ref 18P2.
MiNI RADIO MODULE. Only 2" square with ferrite aerial and tuner.

Superhet. Req's PP3 battery. £1.00 ref BD716.

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 touse tube. Ideal for above
project £12.00 ref 12P18.

CB CONVERTORS. Converts a carradio 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.
Icd display. 4 1/2 digits supplied with connection data £3.00 ref 3P77
or 5 for £10.00 ref 10P78.

TRANSMITTER AND RECEIVER. These units were designed
for nurse call systems and transmit any one of 16 different codes.
The transmitter is cased and designed to hang round the neck.
£12.00 a pair ref 12P26.

ALARM TRANSMITTERS. No data avaliable but nicely made
complex transmitters 9v operation. £4.00 each ref 4P81.

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

ULTRASONIC LIGHT. This battery operated unit is ideal for the
shed etc as it detects movement and turns a light on for a presettime.
(kght included). Could be used as a sensor in an alarm system.
£14.00 each ref 14P8.

CLAP LIGHT. This device turns on a lamp at a finger ‘snap’ etc.
£4.00 each ref 4P82.

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.

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.

ONE THOUSAND CABLE TIES! 75mm x 2.4mm white nylon
cable ties only £5.00 ref SP181.

HI-FI SPEAKER. Full range 131mm diameter 8 ohm 60 watt 63-20
khz excelient reprduction. £12.00 ref 12P33.

ASTEC SWITCHED MODE POWER SUPPLY. 80mm x 165mm
(PCB size) gives +5 at 3.75A, 412 at 1,5A, -12 at 0.4A Brand new
£12.00 ref 12P3g.

VENTILATED CASE FOR ABOVE PSU with |EC fittered socket
and power switch. £5.00 ref 5P190.

IN CAR POWER SUPPLY. Plugs into cigar socket and gives
3,45,6,7.5.9, 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 drltand 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
S5P192 (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 SP170.

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

CAPACITOR PACK 2. 40 assorted electrolytic capacitors £2.00
ref 2P287.

QUICK CUPPA? 12vimmersion heater with lead and cigar lighter
piug £3.00 ref 3P92.

LED PACK.. 50 red feds, 50 green leds and 50 yellow leds all 5Smm
£8.00 ref 8P52

12 " HIGH RESOLUTION MONITOR. AMBER SCREEN
BEAUTIFULLY CASED NEEDS 12V AT 1A TTLINPUT (SEP
SYNCS). £22.00 REF 22P2.

RADIO CONTROLLED CAR. Sigle channel R/c buggy with for-
ward reverse and turn controls, off road tyres and suspension.
£12.00 ref 12P40.

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

SUPER FAST NICAD CHARGER. Charges 4 AA nicad'sin less
than 2 hours! Plugs into standard 13A socket. Complete with 4 AA
nicad batteries £16.00 ref 16P8.

ULTRASONIC WIRELESS ALARM SYSTEM. Two units, one
a sensor which plugs into a 13A socket in the area you wish to
protect. The other, a central alarm unit piugs into any other socket
elsewere in the building. When the sensor is tiggered (by body
movement etc) the alarm sounds. Adjustable sensitivity. Price per
pair £20.00 ref 20P34. Additional sensors (max 5 per alarm unit)
£11.00 ref 11P6.

TOP QUALITY MICROPHONE. Unidirectional electret con-
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. Notself
priming £5.00 ref 5P18.

IBM PRINTER LEAD. (D25 1o centronics plug) 2 metre parallel.
£5.00 ref 5P186.

QUICK FIX MAINS CONNECTOR. idealforthe fast connection of
mains equipment. Neon indicator and colour coded connectors.
£7.00 ref 7P18.

COPPERCLADSTRIPBOARD. 17*x 4"of .1* pitch “verc" board.
£4.00 a sheet ref 4P62 or 2 sheets for £7.00 ref 7P22.

STRIP BOARD CUTTING TOOL. £2.00 ref 2P352.

3 /2" disc drive. 720K capacity made by NEC £60.00 ref 60P2
TV LOUDSPEAKERS. 5 watt magnetically screened 4 ohm 55 x
125mm. £3.00 a pair ref 3P109.

TV LOUDSPEAKERS. 3 watt 8 ohm magnetically screened 70 x
50mm. £3.00 a pair ret 3P108.

TOROIDAL TRANSFORMER. 24v 5A encapsulated 4* dia £5.00
ref 5P34.
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JUST ASMALL SELECTION
FROM OUR RANGE OF
OVER 120 KITS

DIGITALLCD METER

Major features include:

* Upto20AACand DC * 30 position rotary
* DC volts up to 1000V switch
¥ - * Push button ON/OFF

% AC volts up to 700V phy
* HFE and Diode Testing Complete with leads,
* 3% digit LCD display battery

M-3800 Digital Multimeter
Price £32.20

ECONOMY LOGIC
MULTIMETER PROBE
* Upto10ADC * Use on TTL or CMOS

* Diode Testing * Detect
pulses of 26nS
* DC 200V/AC 500V * ‘LED Indicators

* 3% digit LCD display
* 2 Tone sounder

* Leads and Battery
EC-METER £14.38 LO-PROBE £9.14

Kit No Description

1001 0.2 WATT FM TRANSMITTER
1004 LIGHT SWITCH
1006 800 WATT MUSIC-TO-LIGHT..........
1009 1 WATT FM TRANSMITTER
1011 MOTORBIKE ALARM
1013 AM-FM-VHF RECEIVER
1014 3x700 WATT WIRELESS MUSIC-TO-LIGHT.
1018 GUITAR TREMELO
1020 O-5 MINUTE TIMER
1022 METAL DETECTOR...
1026 RUNNING LIGHTS.............
1028 4WATTFM TRANSMITTER
1029 4 SOUNDSELECTRONIC SIREN
1030 LIGHT DIMMER
1034 CARBATTERY CHECKER......
1036 TRANSISTOR TESTER
1037 DISCO STROBE LIGHT
1038 AM-FM AERIAL AMPLIFIER
1044 GRAPHIC EQUALIZER
1045 SOUND EFFECT GENERATOR..........
1047 SOUND SWITCH . J Mains Soldering Iron
1049 ULTRASONIC RADAR . 4 . f6.84
1055 FM RECEIVER USING TDA7000 De-Soldering Pump £2.88
1059 TELEPHONE AMPLIFIER De-Soldering Braid £0.58
1065 INVERTER12VD.C.TO220VAC.......... 6 Piece Screwdriver Set....£5.69
1069 12V D.C. FLUORESCENT TUBE UNIT 7 Piece Screwdriver Set....£6.33
1073 .
1074 4.99
1075 ELECTRONICDICEWITHLED. s ............... 6.66
1084 TV LINEAMPLIFIER 334
1091 GUITAR PRE-AMPLIFIER 7.50
1098 DIGITALTHERMOMETER WITH

L.C.D. DISPLAY 20.82 S’.?:I'f'es"ap'()“ Blade
} 1 ‘1It11 Tl o 3;‘8 Pack Large & Small Knife. £0 83
1117 9.17 Tweezer Set (Set of 4).....£3.80
1119 TELEPHONE LINE RECORDING. 416 Heavy Duty Side Cutters..£2.60

1122 TELEPHONE CALL RELAY - 6.66
*%x JUST ARRIVED »x

1124 ELECTRONIC BELL 4.99
1125 TELEPHONE LOCK 6.66
1129 NEGATIVE ION GENERATOR 1416
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

1130 TELEPHONE “BUG” DETECTOR 3.34
1133 STEREO SOUND-TO-LIGHT 9.52

Pin "D’ Socket. Full connection details supplied.
TWIN FDD +PSU

Economy Side Cutters
Economy Top Cutters

Economy Pliers

Light Duty Cutters

Automatic Wire Striper £3 34

Heavy Duty Long Nose

Insulated Crimp Terminals:
(Pack of 20)

Ring

Spade

8 Piece Screwdriver Set....£7.76

PVC Tape (Assorted

Large Snap-Off Blade

1203 MINIFM TRANSMITTER WITH MIC.
(SUPPLIED READY ASSEMBLED) 4.16

All kits contain a Sitk-Screened high quality p.c.b.,
components, solder, wire and FULL instruction sheet,

For comprehensive details of all our

Plastic boxes with silk screened front panels
are avarlable for some of the kits.
Full details are given in our catalogue.

tools, test equipment and electronic com-
ponents please see our catalogue. Please
follow the information given below.

For a comprehensive
Kit Catalogue plus our
new Tools, Test
Equipment and
Component Catalogue

ALL PRICES
* INCLUDE VAT*

UK Orders:
Add £2.00 carriage

Hobbykit Ltd.

Europe & Eire: CRE["T CARD HOTLINE ==0 please send an A4

Deduct 15% VAT @081 -205 7485 & envelope stamped:
(divide price by 1.15) UK:
Add £5.00 carriage. . UNIT19 £0.45
- CAPITOL INDUSTRIAL PARK ! S
Outside Europe Europe & Eire:
Deduct 15% VAT CAPITOL WAY 51 .00
(divide price by 1.15) LONDON NW9 OEQ Outside Europe:
Add £10.00 carriage. FAX NO: 081-205 0603 £275

2 Everyday Electronics, January 1991
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An “over the phone" data link.
Designed to interface with our Mains

Appliance Remote Control (EE June
MA ﬁ PH N / N ‘90 to Sept '90) this project enables
- home appliances to be controlled via

a '‘phone link from just about
anywhere in the world. It can also be
simplified to interface to a computer.
This unit does not need any direct
connection to the telephone system.

ELECTRIC BLANKET SHUT DOWN

A very useful device for the absent-minded. This project automatically switches off an electric
blanket when anyone sits on the bed or gets into it. By preventing any resulting overheating the
unit can thus reduce the risk of fire.

GINGERNUT 80m RECEIVER

The first ever EE pro/gct using surface mount devices. Designed around a chip mainly intended
for m.w. reception, this little receiver gives amazing results on the 80 meter band.

/f you wanttotry surface mount construction and/or if you are interested in amateur radio then
this one is for you.

EVERYDAY I

LECTRONICS

FEBRUARY ISSUE ON SALE FRIDAY 4TH JANUARY 1991
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TRANSISTORS MPS9015 3 MC-3302 COMPUTERIC'S
MPSAQS
AAY32 MPSA06
AC107 MPSA13
MPSA20
MPSA42
MPSA43
MPSAB5
MPSA66
MPSA70

79HGKC

LE.D.'S

LED 3IMM RED Sp
LED 3MM
YELLOW 10p
LED 3MM
GREEN 10p
LED 5MM RED Sp
LEQ 5MM
YELLOW 10p
LED 5MM
GREEN 10p

RECTANGULAR
LE.D.’S

RED 10p
GREEN 15p
YELLOW 15p

LINEARIC's
LF-347

SPO266AL2
ZBOACPU
280BCPU
ZB0ADMA
ZBOAP10
ZBOBP10
ZBOACTC
ZBOBCTC
ZBOAS10
BYX55/350 Z80AS10-1
BYX55/600 ZBOAS10-2
BYX70/500 ZB0ADART
BYX70/800
0A91 5! LS2 SPECIALOFFER
0A200 LM-709DIL DRAMS
0A202 LM-710
IN.914 LM-711 4164-15 150p
LM-723 4164-12 175p
LM-733 41256-10 260p
LM-741DIL 41256-12 240p
LM741MET
LM-747
LM-748
256KX4
74LS SERIES 1MBRAM-8 1080p
Low 1MBRAM-10 1000p.
POWER

SCHOTTKY SIPP

TT.L
256KX39-10 3000p
74LS00 256KX9-8  3800p
741501 256KX9-7 5200p
74LS02 256KX9-6 6500p
IN.5408 13 74L503
SKE4F2/06 741504 SRAMS
SKE4F2/08
SKE4F2/10  90p 6264LP15  250p
6264LP12  280p
6264LP10  300p
I.C. SOCKETS 32KX8-12
62256-12
27512
BPIN 3
14 PIN SIMMS
N 3

P
206N 1vxe10 9500p
22PIN MC-1488 1MX9-7
24 PIN MC-1489 3

28 PIN 20p| [McC-1496 741527 74LS687 250
20PIN Pl |4mx3-80 78000p

ZENER PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE
HOLDING 5000 ITEMS AND QUOTATIONS ARE GIVEN FOR
LARGE QUANTITIES.

B2VBB RANGE
f‘gwo 3%V 6p| FPlease send £1.00 p&p and VAT at 15%. Govt. Colleges. etc. Orders
BZX61 RANGE accepted. Quotations given for large quantities. All brand-new Com-
VITO33V  12p| Fponents. prices quoted are subject to stock availability and may be
changed without notice.

REGULATOrs GRANDATALTD

JAGE

7805 DEPT NS. K.P. HOUSE, UNIT 15
7808 POP-IN COMMERCIAL CENTRE,
; SOUTHWAY, WEMBLEY,
YA - b MIDDLESEX HA90HB, ENGLAND
NeeTy : 50 Telephone: 081-900 2329

MPe{13 : Telex No: 932 885 (Sunmit)
MPS65781 308 9 g Fax: 081-903 6126

MPS5012
Access & Visa Card accepted.

MPS$3013
MPS9014 Open Monday to Saturday.
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— The
business ends

i) SUPPLIES .T':l‘hé‘fg’?s& that °

R # | mean business

4TYPE 1
Feeit OPEN CHASSIS TYPE
@ Output+5 volt 8 amp,
+12 volt 0.5 amp,
- 12 volt 0.3 amp.

230-250 V A/C Input
Size7.7x42x19ins

BRAND
ew . £9.95 s £225 Lowvlo"agev S oV

TYPE2» ' - A/COIL, OCTAL
ASTEC % PLUGIN, PCB Ecc
ENCLOSED "M Aiso 110.and 240V A/C

METAL BOX RS | timers.
T
ENTS

Three pin :

mains socket s |

Input, on/off .

switch. Output + 5 voit 3.75 amp, , -

+ 12 voit 1.5 amp, - 12 volt 0.4 amp. UK’ largest in-stock

115-230V A/CInput Size7.0x5.3x25ins || fange. Also components
and Semi-conductors.
Security and Audio/PA

BRANDNEW £12.95

Post, Packing and Insurance
£205for10r2

HENRY'S Aunio eLectronics

404 Edgware Road, London W2 1ED. Tel: 071-723 1008
M Open 6 days a week for callers and Telephone orders
B Trade/Export supplied

B Quantity Enquiries Tel: 071-258 1831

B FAX: 071-724 0322

HENRY'S

ELECTRONICS DISTRIBUTOR
QUANTITIES FROM STOCK e

ALL PRICES

Axial Fans in stock
220/240V A/C.
110/120V A/C, 12 volt
and 24 volt.

Various sizes. Al types of Relays,

Low voltage DC. 3 volt,
6 valt, 9 volt and 12 volt
stocked.

7,

The Antex range of soldering irons and
soldering stations have a well-deserved reputation

throughout every industry where high quality
soldered joints mean the difference between

7BRIAN PRICE
Bohm Organ Studios
66 Ashchurch Drive, Wollaton,
Nottingham NGB8 2RA. Tel/Fax: 0602 284766

product success and failure.
But equally important are the business end
components. The bits themselves.

33 years of experience In high quality Organ and keyboard design behind every BOHM product.

NEW FROM BOHM FOR 1991 2000HDS SERIES ORGANS
* Latest Development of the 1000XL/ 1030XL Organs

% Library of 508 Sounds for 4 Soundgroups in the NEW
HDS (High Digital SOUND) System

* Sounds from the earlier PM system may also be used

Antex offer a comprehensive range of SMT
de-soldering bits to fit Antex CS; TCS; XSTC; and
XSD soldering irons, as well as all the irons in their
new industrial range - A245, A545 and A718.

They are available singly or in packs of 12 with
a tray.

* Full Classical, Theatre and Combo Sounds may be The bit tray itself is also available separately
loaded from Floppy Disc (- s i
* 2 x 61 Note Keyboard, Touch-Sensitive (and takes m‘Ost Compe‘t tive ' its). '
% Both manuals Split and have Second Touch The entire range is available from leading
* Choiqg of 13, 18 or 25 note Peda! Boards, Touch electronics distributors.
gl : . Remember. Antex quality means good business.
* 256 Rhythms with Auto-Accompaniment Ty T R Ea S el ey
* 32Track Sequencer Coupon to: Antex (Electronics) Limited I
* All features fully programmable by the user or from P ( . )
; 2 Westbridge Industrial Estate
Floppy Disc | |
 New Smaller cabinet TaViSt.OCk, Devon PL19 SDE
* New High-Fidelity Loudspeakers of Slim design I Please send me full details of the Antex range of |
* Nev«{ Professional Loudspgakers 200 and 400 Watts soldering B, and trays. (Please tick)
* Choice of Veneers for Cabinet and Loudspeakers I I
Supplied in kit form or built by | a;z aI.so inte;ested in the corn('gllet.e ra'r(\)ge of Antex
= soldering products. ease tid I
THE BOHM SPECIALISTS I
Part Exchange welcome. Please write or phone for Brochure and Prices. Name Position
Callers by appointment please or contact one of our agents. | I
Yernon Pursall, 66 Colcot Road, Barry, South Glamorgan 0448 733277 organlsat'lon
Keyboard Services, 9 Kingswood Road, Kingswell, Aberdeen 0224 744585 I Address I
Nick Stammers, Westling, Tenfields, Hetton Le Hole, Tyne & Wear 091 526 3589

ian Beech, 8 Yentnor Road, Southshore, Blackpool, Lancs
Colin Reader, 35 Kennedy Avenue, Hoddesden, Herts

0253 401977
0992 466153 | EE4 |
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o

DYGIORS!

MICGON

{4

BIO-FEEDBACK ey
MONITOR gt/

Measures your stress level.
Take life easy!

Smpifier modules” [ [
oo g\m £8.95

gow amplifier g;-sg £5 _95
5=,

W ‘mp\“‘\e'

. tra
ith five ex!
V;:m\es FREE!

M
CONTROLLER

For the expert. Contro|
mains powered gqunpment
from your logic circuits

Protect your home
and valuables

]
Please tick the boxes a

for the kits you would like and return the entire list to us.
All prices include VAT, but please don't forget to add £1.20

y for postage and packing. No orders accepted at these prices
4! after 20th December 1930.

Please debit my ACCESS €ard No. .........ccccuieniiciiienennninins as tenclose cheque forf..............

SPECIALIST SEMICONDUCTORSLTD, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT NP5 4LU. Tel: 0600 3715



so much 1o choose from. To be sure of getting your products for Christmas, please allow enough time for postal delays in both directions and for our stalf (who are
: very busy at this time of year, bless 'em)to pack your order. If you have an ACCESS card, you can speed things up by phoning in your order on 0600 3715, and
we'll post your projects the very same day.

Welcome to the 1990 Christmas list! Whether you intend to make somebody an original Christmas present or to treat yourself to a project for the holidays, there's just

SOUND FX COMPUTER [>

This super project wilt make the most outrageously realistic sounds you've ever heard! How about a
motor rally complete with revving engines and gear changes? Or a ship hooting its moumful way
through the fog? Or a fly so realistic it'll have you running for the swat! Sirens, helicopters, steam
trains, aliens—-you name it, it's in there. In one mode you can even play it like a synthesizer!

The computer is ready built and programmed, and has its own audio amplifier built in. All you need
to do is to connect up the speaker (supplied), wire together the 13 programming switches {supplied)
and you're ready for action! What a Christmas present!

77 £10.95 L

<] POWER CONDITIONER

You don't have to be a hi-fi nut to notice the huge improvement in Sound quality when you run your
music system from a clean mains supply. How do you describe the ditference? It's as if all this time
your favourite artists have been playing and singing inside a wardrobe . . . and someone has just
opened the door and let them out. You could spend 20 times as much on special cables, plugs, mats
and stuff without achieving a tenth of the ditference. But don't take my word for it, Try it for yourself.

The sophisticated circuitry of the Power Conditioner begins with a bank of six VDRs to eliminate
impulsive spikes. Then comes a massive filter with thineen capacitors and two current-balanced
inductors 1o smooth away every trace of noise and interference, A ten LED logarithmic display flicks up
and down as each spike is eliminated, and gives a second by second account of the interference
removed. Maximum load 1.5kW.

£34:27 £26.65 [

MAINS CONDITIONER [>

Ifthe budget won't stretch to the full Power Conditioner, its smaller brother the Mains Conditioner will
give you a taste for the clear sounds. Just the thing for computer supplies too — it catches the spikes
before they can do any harm.

£6:217 £5.65 [ Rugged plastic case £2.07 L]

<] THE DREAM MACHINE

What a project this is! The hypnotic powers of pink noise are not to be underestimated. P

Legend has it that a New York dentist used to pull patients' teeth with only the gentle whoosh of pink
sound to soothe them. No anaesthetic! Not something I'd care to try myself, but having experienced
the effects of the Dream Machine | can well believe it.

The main function of the project is o give a truly refreshing sleep. One that leaves you feeling alert
and ready for anything, not half dead until the third cup of coffee. For babies and young children it's
just the thing. They drift into sleep quickly and are far less likely to wake in the middle of the night.

As for me, | enjoy experimenting with lucid dreams - ones where I'm completely in controf of the
action. The night time can be more exciting than the day!

£2277T £16.95 [

SILVER SOLUTION

We stock this for plating the electrodes on our Brainwave Monitor, but it's such fascinating stuff | just had to add it to the Christmas list. Just run a litle onto any metal surface -
coins, ornaments, PCB tracks —and a silver coating appears. This is real silver, bonded just as thoroughly to the metal as if it has been silver plated. Amazing stuff! Have a bottle

for yourself and a few to give away as presents.

Silver solution £4.37 D Three bottles of Silver Solution £11.95 ]
SPECIALIST SEMICONDUCTORS LTD, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENTNP54Ly. Tel: 0600 3715




GE

ELECTRONICS ¥ LTD

VISA

L
i
SWITCH

MAIL ORDER AND SHOP
EE96

135 Hunter St
Burton-on-Trent
Staffs, DE14 2ST
Tel: 0283 65435
Fax: 0283 46932

2: prices in;:l;c:; VA":I" Add £2
op open J- on-rri; [ [}
32 Saturday w0 WSupplying Electronics

Official orders weicome

for Education,
Robotics, Music,
Computing and much,

much more!
NEW 1990/91 CATALOGUE
NOW AVAILABLE PRICE
£1.00 INC. P&P

[ MICROCONTROLLER LIGHT SEQUENCER |
EE DEC '90 KIT REF 838

A superb kit with pre-drilled painted and silk screen
printed case for a really professional finish. This kit
uses a microcontroller I.C. to generate 8-channel light
sequences.. Sequences are selected by keypad from
over 100 stored in memory. Space for 10 user
programrmed 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 includes case,
PCBs. all components and hardware.
As published in EE Dec '90

| D.C. MOTOR GEARBOXES

| STEPPING MOTORS

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 st?s
per rev. £16.
MD200 HYBRID MOTOR — 200 steps per rev.

£16.80

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

SMALLUNITTYPEMGS £3.99 MD35 % PERMANENT MAGNET MOTOR —48
Speed range 3-2200 rpm. Size 37x43x25mm steps per rev. £
LARGE UNIT TYPE MGL £4.55

MD38 PERMANENT MAGNET MOTOR — 43
steps per rev. £8.95

Speed range 2-1150 rpm. Size 57X43X29mm

| EVERYDAY ELECTRONICS KIT PROJECTS |

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 Price Ref Price
839 ANALOGIC TEST PROBE Jan 91 544 TILT ALARM July 86 £8.75
with drilled case £12.95 542 PERSONAL RADIO June 86 £12.89
838 MICROCONTROLLER LIGHT SEQUENCER 528 PA AMPLIFIER May 86 £29.95
Dec 90. With drilled and labelled case £55.95 523 STEREO REVERB Apr 86 £29.57
835 SUPERHET BROADCAST RECEIVER Mar 50 513 BBC MID! INTERFACE Mar 86 £31.25
Uhpthalilie pis ) el £16.79 512 MAINS TESTER & FUSE FINDER Mar 86 £9.86
Without above £13.64
497 MUSICAL DOOR BELL Jan 86 £20.95
834 QUICK CAP TESTER Feb 90 £1017
493 DIGITAL CAPACITANCE METER Dec 85 £46.46
833 EE 4 CHANNEL LIGHT CHASER Jan 90 £31.45 5
o 481 SOLDERING IRON CONTROLLER Oct 85 £6.12
815 EETREASURE HUNTER Aug 89 Full Kit £41.95
464 STEPPER MOTOR INTERFACE FOR THE BBC
814 BAT DETECTOR June 89 £20.98 COMPUTER less case Aug 85 £9.40
812 ULTRASONIC PET SCARER May 89 £14.49 1D35 STEPPER MOTOR EXTRA £8.95
800 SPECTRUM EPROM PROGRAMMER Dec 88 £29.95 OPTIONAL POWER SUPPLY PARTS £5.74
796 SEASHELL SYNTHESISER Nov 88 £27.94 461 CONTINUITY TESTER July 86 £6.93
790 EPROM ERASER Oct 88 £27.90 455 ELECTRONIC DOORBELL June 85 £8.45
769 VARIABLE 25V-2A BENCH POWER SUPPLY 453 GRAPHIC EQUALISER June 85 £29.98
Feb 88 £55.61 444 |NSULATION TESTER Apr 85 £21.89
763 AUDIO SIGNAL GENERATOR Dec 87 £15.66 392 BBC MICRO AUDIO STORAGE SCOPE
739 ACCENTED BEAT METRONOME Nov 87 £23.43 INTERFACE Nov 84 £39.95
740 ACCOUSTIC PROBE Nov 87 (less bolt & probe) £19.58 387 MAINS CABLE DETECTOR Oct 84 £6.18
744 VIDEQ CONTROLLER Oct 87 €32.58 386 DRILL SPEED CONTROLLER Oct 84 £9.70
734 AUTOMATIC PORCH LIGHT Oct 87 £19.20 362 VARICAP AM RADIO May 84 £14.70
728 PERSONAL STEREOQ AMP Sep 87 £15.99 337 BIOLOGICAL AMPLIFIER Jan 84 £27.00
730 BURST-FIRE MAINS CONTROLLER Sep 87 £15.17 263 BUZZ OFF Mar83 £6.35
724 SUPER SOUND ADAPTOR Aug 87 £42.93 242 INTERCOM no case July 82 £6.36
718 3-BAND 1.6-30MHz RADIO Aug 87 £29.66 240 EGG TIMER June 82 £7.68
719 8UCCANEERI.B. METAL DETECTOR  July 87 108 IN SITU TRANSISTOR TESTER June 78 £10.53
Inc colls, and case, less handle and hardware £2958 106 WIERD SOUND EFFECTS GEN Mar 78 £8.75
722 FERMOSTAT July 87 €13.58 101 ELECTRONIC DICE Mar 77 £7.00
715 MINI DISCO LIGHTS June 87 £14.08
707 EQUALIZER {IONISER) May 87 £12.37
700 ACTIVEI/R BURGLAR ALARM Mar B7 £39.87 TEACH-IN PROJECT1
581 VIDEO GUARD Feb 87 £9.39
584 SPECTRUM SPEECH SYNTH (nocase) Feb87 £23.39 591 REGULATOR UNIT & SAFE POWER SUPPLY  £29.95
578 SPECTRUM I/0 PORT less case Feb 87 £10.55 592 UNIVERSAL LCR BRIDGE £28.89
569 CAR ALARM Dec 86 £13.94 593 DIODE/TRANSISTOR TESTER £21.22
563 200MHz DIG. FREQUENCY METER Nov 86 £69.95 5§94 AUDIO SIGNAL TRACER £18.73
561 LIGHT RIDER LAPEL BADGE Oct 86 £11.40 595 AUDIO SIGNAL GENERATOR £29.
560 LIGHT RIDER DISCO VERSION £21.93 596 R.F.SIGNAL GENERATOR £27.37
559 LIGHT RIDER 16 LED VERSION £15.25 597 FETVOLTMETER £24.02
556 INFRA-RED BEAM ALARM Sep 86 £31.70 598 DIGITAL PULSE GENERATOR £18.65

‘ [ HAMEG HM 203-7 OSCILLOSCOPE |

New model just arrived. High quality reliable instrument
made in W. Germany. Outstanding performance.

Full two year parts and labour warranty.

20MHz-2 channels 1mV sensitivity £338
Easy to operate and high performance +£50.70 VAT
Next Day Delivery £5.00

EDUCATIONAL BOOKS &
BOOK PROJECTS

ADVENTURES WITH ELECTRONICS

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

ADVENTURES WITH ELECTRONICS
COMPONENT PACK (less book)

£5.25
£22.35

FUN WITH ELECTRONICS

From the USBORNE Pocket Scientist series— An enjoyable
introduction to etectronics. 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 projects
to be built and kept. The book is available separately.

FUN WITH ELECTRONICS Book £2.95
COMPONENT PACK (less book) £17.55

30 SOLDERLESS BREADBOARD PROJECTS
Abook 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
circuitcan be dismantled and rebuilt several times using the
same components. The component pack allows all projects
inthe 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 €27.15

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
foliow-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

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

A FIRST ELECTRONICS COURSE

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

£4.50

A FIRST ELECTRONIC COURSE BOOK
PACK £22.35

——
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INSULATION | T

TESTER

EE APRIL 85 l

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

designs and extremely popular.

KIT REF 444

|

[
jm A ut

Pt

3 BAND
SHORT WAVE RADIO

EEAUG 87

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

build. @

KiT REF 718

MINI| STROBE

EE MAY '86

A hand held stroboscope which uses 6 “ultra
bright” LEDs as the light source. Designed o
demonstrate the principles of stroboscope
examination, the unit is also suitable for
measuring the speed of moving shafts etc.

The flash rate control covers 170-20,000 RPM in

two ranges.

KIT REF 529

EQUALISER

EE MAY ‘87

A mains powered loniser with an output of
negative ions that give a refreshing feeling to the
surrounding atmosphere. Negligible current
consumption and all-insulated construction
ensure that the unit is safe and economical in

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

LIGHT RIDERS

EE OCT '86

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

KIT REF 559 CHASER LIGHT £15.25
KIT REF 560 DISCO LIGHTS £21.93
KIT REF 561 LAPEL BADGE £11.40

Everyday Electronics, January 1991

SCARER
EE MAY 89
Produces high power ultrasound pulses. L.E.D.
flashes to indicate power output and level.
Battery powered (3V-12V or via Mains Adaptor).

KIT REF 812 @

Mains Adaptor £1.98

DIGITAL FREQUENCY
200 MHz METER

EE NOV 86

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

frequencies.

KIT REF 563

ACOUSTIC .
PROBE

EE NOV ‘87 :

A very popular project c‘
which picks up vibrations by
means of a contact probe

and passes them ontoa pair

of headphones or an e -
amplifier. Sounds from engines, watches and
speech travelling through walls can be amplified
and heard clearly. Useful for mechanics,
instrument engineers and nosey parkers!

KIT REF 740 0 £Q

S=7

MUSICAL DOORBELL

EE JAN '86

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

entry can be identified.

KIT rl:EF 497 @
EE TREASURE K
HUNTER :

EE AUG ‘89

A sensitive pulse induction (>
Metal Detector. Picks up

-,

coinsandringsetc., upto AN 27 _gfife
20cms deep. Low “ground €257 A
effect”. Can be used with ™4 i
search-head underwater. -Gl

Easy to use and build, kit
includes search-head, handle, case, PCB and all
parts as shown.
KIT REF 815

Headphones sle

/] o

DIGITAL
CAPACITANCE =
METER -

EE DEC 85

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

KIT REF 493 £46.46

— 7

MOSFET 2\ )
VARIABLE ,
BENCH25V 2.5A B =eesd *
POWER SUPPLY g

EE FEB 88

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

KIT REF 769

4 CHANNEL
LIGHT
CHASER

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

KIT REF 833

EPROM
ERASER

EEOCT ‘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

—

SUPERHET BROADCAST
RECEIVER

EE MAR ‘90

At last, an easy to build SUPERHET A.M. radio
kit . 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 striking see-through effect.
£16.79

KIT REF 835




TK FOR KITS

SUPER-SENSITIVE
MICROBUG

i PROGRAMMABLE ELECTRONIC LOCK KIT

Keys could be a thing of o= S TANENNERS e cimcunt
the past with this new high B srairve prishidion
security lock. Secure — - =

doors to sheds, garages,
even your home or pre-
ventthe unauthorised use
of computers, burglar
alarms or cars. One

PROGAAMMASLE
One of the best burglar deterrents is a e
guard dog and this kit provides the
barking without the bite! Can be con-
nected to a doorbell, pressure mat or

4G AL ITY
FMAEGLASS PCB Wi
SCUDEA AESIST 130 2 a0mm)

Only 45x25x15mm, including built-

ERROR COUNTER
OUTPUT DRIVER

any other intruder detector and pro-
duces random threatening barks.
Includes mains supply and horn

4~digit sequence wilt op-
erate the fock while incor-

-,
f"
&

——

—in mic. 88-100MHz (standard FM
radio). Range approx. 300m depend-
ing on terrain. Powered by 9V PP3

rect entries will sound an
alarm. The number of in-
correct entries allowed
before the alarm is triggered is selected by you. Further entries will
be ignored for atime also set by you. Only the correct sequence will
open the lock and switch off the alarm. The sequence may easily be
changed by entering a special number and code on the supplied
keyboard. Kitincludes; keyboard, alarm buzzer, high quality PCB and
all electronic components. Supply 5-15V DC. Will drive our Latch
Mechanism (701 150 @ £18.98) or relay directly.

XK131 £19.95

(7mA). Ideal for surveillance, baby

speaker.
k alarm etc. XK128 £6.35

XK125 £21.95

REMOTE CONTROL
DIMMER KIT

-

)| magine controlling the brightness of your
lights or switching them on or off from the
comfort of your armchair! This kit contains all

DLBOOOK 8-way sequencer kit with
built-in opte—isolated sound to
light input. Only requires a box and

the components from front panel to the last
screw to enable you 1o do just that and fit the
shallowest wall boxes. Max power 300W (not

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 include high
= quality solder resist printed circuit boards, all electronic components
(including speaker where used) and full construction instructions with

fluorescents).
XK132

IR TRANSMITTER KIT
Designed for use with
the XK132 and comes
complete with a pre-

control knob to complete ....£39.95
DL1000K 4-way chaser features
bi-directional sequence and
dimming 1kW per channel .. £23.95
DLA/1 (for DZ1000K)

Optional op-to input allowing audio
beat/light response.... .95
DL3000K 3—channel sound to light
kit, zero voltage switching,
automatic level control and built-In
mic. 1kW per channel 55
XK139 Uni-directional chaser.

Zero switching and built-in audio

i £12.95

POWER STROBE KIT

Produces an intense

light pulse at a \
variable
of 1to 1
Includes high quality
PCB, components,
connectors, 5Ws strobe tube and
assembly instructions. Supply:
240V ac. Size: 80x50x45.

XK124 STROBOSCOPE KIT. £17.25

F

ELECTRONIC WEIGHING
SCALE

- s 38 £5T00
g Vavlen

s
wiastamratts

Kit contains a single chip microproc-
essor. PCB, displays and all electron-
ics to produce a digfital LED readout
of weight in Kgs or Sts/Lbs. A PC8
link selects the scale-bathroom/two
pes of kitchen scales. A low cost

igital ruler could also be made.
ES1 £8.25

frequency
sz, =TT ™

circuit description.

activated by a pushbutton

command £4.

and machine gun

VOICE RECORD/
PLAYBACK KIT

Size .....

SK1D00R CHIME piays atune when
£4.50

SK2 WHISTLE SWITCH switches a
relay onand offin responseto whlsélg

SK3 SOUND GENERATOR produces
FOUR different sounds, inciuding
police/ambulance/fire—engine Esiren

This simple to construct and even sim-
gler to operate kit will record and play-

ack short messages or tunes. It has
many uses — seatbeit or light reminder
in the car, welcome messages to visi-
tors at home or at work, warning mes-
sages in factories and public places. In
fact 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 doil}{

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

VOICE PROCESSOR
178K MEMORY

AECORD LED
MICROPHONE

SPEAKER

HIGH QUALITY PCB

.76 x 60 x 15mm
... 1-5 secs normal speed, 2-10 secs slow speed
£25.95

| XK136 TOUCH DIMMER KIT........

', These kits can switch up 1o 16 pieces of

Size 50x40x25mm. XK140

drilied box. A PP3 9
volt battery is required.
MK

£12.95

VERSATILE REMOTE
CONTROL SYSTEM

equipment on and off or control 16 functions
depending on the keyboard selected for the
MK18 transmitter. MK12 receiver has 16 logic
outputs and operates from 12 to 24V d.c. or
240V ac. via the transformer supplied. The
MK18 requires a 9V battery and keyboard.
Great for controlling lights, TVs, garage doors
etc.

MK10 16-way Keyboard...
601133 Box for transmitte

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

Uses “burst fire®
technique to
maintain
temperature to
within 0.5°C.
ideal for
photography,
incubators, wine
making, etc.
Maximum load 3kW (240V AC).
Temperature range up to 6C°C.
£8.95

ORDERING INFORMATION Al prices INCLUDE
VAT.{Free P & P on orders over £60 (UK oniy}),
otherwise add £1.15. Overseas Customers divide
total order by 1.15 then add P & P: Europe £3.50,
elsewhere £10.00. Send cheque/PO/Visa/Access
No. with order. Giro No. 529314002. Local Author-
ity and educational institutions orders welcome.
Shop Open: Tuesday—Thursday 10 am — 5 pm.
Saturday 10 am — 4 pm.

ORDERS: 087-567 8970 24 HOURS

TK ELECTRONICS

13 Boston Road
London W7 3SJ
Tel: 081-579 9794
Fax:081-566 1916

ELECTRONICS
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GCSE PROJECTS

Help! Please, teachers, parents, students help us and help yourselves. Al-
most everyday my postbag carries letters from GCSE students working on
crazy projects. Our new series Project Development for GCSE has been
written by a GCSE assessor and hopefully the series will go a long way in
helping to sort out the basic problems which arise time and time again. |
know it would be great to be able to build a radio link and p.a. system to
contact the whole school, but it is not a practical project.

IMPORTANT

Can | say that in my opinion no student should be allowed to even con-
sider anything that involves a radio link of any sort. First of all such a
project could not be legally used in the UK and secondly. working at radio
frequencies requires specialist knowledge and equipment that is not avail-
able at secondary school level.

Sensing objects/people at a distance is equally fraught, it would for in-
stance be necessary to use radar or a laser to measure the distance between
two cars travelling at speed. It seems like a good idea to build a “keep your
distance™ device but it is well outside the capabilities of GCSE students and
teachers (and many professional engineers too).

GCSE assessors are not very concerned about the complexity of the
project - try something very complex and it is likely to end in dismal
failure. Make sure you have plenty of time to consider just how difficult a
particular project might be before you commit yourself to it. Discuss it with
teachers, parents, someone who works in the electronics industry, anyone
who can provide some realistic idea of just what might be involved in
realising a working project.

DIFFICULT

I find it very hard to reply to students’ letters telling them that they should
not be undertaking their chosen project — particularly if they have already
spent a lot of time and effort searching for possible solutions. Please read
our new series — | believe it will help everyone to get more students achiev-

ing Grade C marks or better.

SUBSCRIPTIONS

with the next available issue. For back

Annual subscriptions for delivery direct to
any address in the UK: £17.00. Qverseas:
£21.00 (£39 airmail). Cheques or bank drafts
(in £ sterling only) payable to Everyday
Electronics and sent to EE Subscriptions
Dept., 6 Church Street, Wimborne, Dorset
BH21 1JH. Subscriptions can only start

ELES L1‘32_9,65
o e e |

I
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numbers see below.

BACK ISSUES

Certain back issues of EVERYDAY
ELECTRONICS are available price £1.70
(£2.20 overseas surface mail) - £ sterling
only please - inclusive of postage and
packing per copy. Enquiries with remittance,
made payable to Everyday Electronics, should
be sent to Post Sales Department, Everyday
Electronics, 6 Church Street, Wimborne,
Dorset BH21 1JH. In the event of
non-availability one article can be
photostatted for the same price. Normally sent
within seven days but please allow 28 days for
delivery. We have sold out of Sept., Oct.
& Dec. 85, April, May, Oct. & Dec. 86,
Jan., April, May & Nov. 87, Jan., March,
April, June & Oct, 88, & March 90.

BINDERS

Binders to hold one volume (12 issues) are
available from the above address for £4.95
(£6.95 to European countries and £9.00 to
other countries, surface mail) inclusive of post
and packing. Normally sent within seven days
but please allow 28 days for delivery.
Payment in £ sterling only please.

Editor: MIKE KENWARD

Secretary: PAMELA BROWN

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

Advertisement Manag
PETER J. MEW, Frinton (0255) 850596

Classified Advertisements:
Wimborne (0202) 881749

READERS’ ENQUIRIES

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

All reasonable precautions are taken to
ensure that the advice and data given to
readers is reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it.

COMPONENT SUPPLIES

We do not supply electronic com-
ponents or kits for building the projects
featured, these can be supplied by adver-
tisers.

We advise readers to check that all parts
are still available before commencing any
project in a back-dated issue.

We regret that we cannot provide data
or answer queries on projects that are
more than five years old.

ADVERTISEMENTS

Although the proprietors and staff
of EVERYDAY ELECTRONICS take
reasonable precautions to protect the
interests of readers by ensuring as far as
practicable that advertisements are bona
fide, the magazine and its Publishers cannot
give any undertakings in respect of
statements or claims made by advertisers,
whether these advertisements are printed as
part of the magazine, or are in the form of
inserts.

The Publishers regret that under no
circumstances will the magazine accept
liability for non-receipt of goods ordered, or
for late delivery, or for faults in manufac-
ture. Legal remedies are available in respect
of some of these circumstances, and readers
who have complaints should first address
them to the advertiser.

TRANSMITTERS/BUGS/TELEPHONE
EQUIPMENT

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



Teach-In 97 Project —

SIMPLE
INTERCO

MIKETOOLEYBA =<

The second constructional project to
accompany our Design Your Own
Circuits series takes the formora
Simple Intercom. This urit provides
two-way communication over a simple
two-wire circult and, as with all of the
practical constructional projects in
this series, a number of modifications
are suggested so that the more
intrepid constructor carn customise
the unit to his or her own particular
requirements.

SIMPLE intercom can prove to be an
Aasset in almost every home. Such a

unit can provide an instant and
effective means of two-way communica-
tions between nursery and lounge, kitchen
and workshop. or wherever else it may be
needed. All that is required is a medium
gain amplifier and a low-power output
stage connected along the lines shown in
Fig. 1. A simple oscillator circuit can be
added to provide a tone-call facility, as
shown in Fig. 2(a). Remote tone calling can
be achieved by a.c. coupling the remote

12

speaker/microphone and switching the d.c.
path to the remote station, as in Fig. 2(b).

Our simple intercom has been designed
to satisfy the need for a low-cost system
which can be readily expanded to permit
the connection of extra stations. It also
provides a useful practical application of
the circuit design techniques described in
Part Two of our series.

Circuit description

The complete circuit of the Simple Inter-
com is shown in Fig. 3. The circuit is based

on a single operational amplifier stage.
IC1, which provides a voltage gain of
several hundred (determined by the ratio of
R7 to R4). The operational amplifier stage
operates in conjunction with a complemen-
tary transistor output stage. TR2 and TR3.
This stage provides the additional current
gain required to drive a 35ohm impedance
loudspeaker, LS1.

A single +9V supply rail is used and
hence, to provide the symmetrical positive
and negative supply rails required by’ ICI.
R5 and R6 form a potential divider to set
the voltage at the non-inverting input dbf
IC1 at 4.5V (i.e. the “half rail voltage™).
This also fixes the quiescent voltage at the
output of IC] and at the junction of R8
and R9 at 4.5V. C2 provides decoupling of
the half-supply voltage rail.

Transistors TR4 and TRS are arranged
as an astable oscillator (the frequency of
which is determined by R13, R14, C7 and
C8. R10 and C6 constitute a simple low-
pass filter to shape the square wave oscil-
lator output signal before it is applied to
the input of the amplifier circuit. The sup-
ply to the oscillator circuit is switched on
and off by means of TRI. This transis-
tor operates as a “saturated switch™'; TR
will conduct when either S2 (a normally
open push-button switch) is operated or
the remote call-button places a short circuit
across the intercom cable. When TR1 con-
ducts, the d.c. supply to TR4 and TRS is
enabled and oscillation commences.

Switch S3 acts as a ““talk/listen™ switch.
This switch (a double-pole double-throw
miniature toggle switch) changes over the
internal and remote loudspeakers so that
communications can take place in both di-
rections.

The circuit diagram of the remote station
is shown in Fig. 4. This circuit requires

— -
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Fig. 1. Block diagram of a basic inter-
com
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little comment other than that Si (a nor-
mally open push button switch) places a
short-circuit across the line whenever it is
operated. Such a short-circuit causes TR
to conduct and thus enables the d.c. supply
to the tone oscillator circuit of TR4 and
TRS.

CONSTRUCTION

Construction is very straightforward and
the vast majority of the components for the
simple intercom are assembled on a single-
sided printed circuit board measuring ap-
proximately 50 x 100mm. The layout of the
printed circuit board is shown in Fig. §.

Components should be assembled on the
printed circuit board in the following se-
quence: p.c.b. headers. d.i.l. socket, resis-

COMPONENTS

Resistors

R1.R2, See

R5, R6 2k2 (4 off) %)
R3 22k gl}{]@P
R4, R12,

R15 1k (3 off) !AI'K
R7 330k age
R8,R9 1 metal film 0.5W (2 off)

R10,R11 680 (2 off)

R13,R14 10k (2 off)
All resistors with the exception of R8
and RS are 0.25W 5%

Capacitors
C1 1u 100V min. polyester
C2,C3  100u radial elect. 16V (2 off)

c4 220u radial elect. 35V

C5,C6  100n 100V polyester (2 off)
C7,C8  100n 50V disc ceramic (2 off)
CS 10 radial elect, 16V

Semiconductors
TR1,TR3 BC178 (2 off)

TR2,TR4,
TRS BC108 (3 off)
IC1 741
D1.D2 1N4148 (2 off)
Miscellaneous

S1 DPDT miniature toggle
switch

S2 Miniature normally-open
push-button

S3 DPDT miniature toggle
switch

LS1 350hm 4 inch speaker

PL1 5-way straight p.c.b. header
(0.1 inch pitch)

PL2 10-way straight p.c.b.
header (0.1 inch pitch)

SK1 Standard 0.25 inch jack

socket

Printed circuit board available from the
EE PCB Service, order code EE719:
plastic p.c.b. fixing pillars with self-
tapping No. 6 fixing screws (3 off);
snap-fit PP3-type battery connector;
8-pin low-profile d.i.l. connector; stop-
ing front ABS enclosure approx. 215 x
130 x 73mm (see text).

REMOTE STATION
Capacitor
C1 100y axial elect. 25V

Miscellaneous
S1 Min. normally-open
push-button
LS1 350hm 4 inch speaker
SK1 Standard open 0.25 inch
jack socket; ABS
enclosure (see text).

Fig. 3. Complete circuit diagram of the simple intercom.
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tors, capacitors. diodes and transistors.
As with all of our projects, it is impor-
tant to ensure that all of the components
are correctly located. Furthermore, in the
case of the polarised components (such as
electrolytic capacitors. diodes and transis-
tors) it is absolutely essential to ensure that
each component is correctly orientated.

When construction of the printed circuit
board has been completed (and before
inserting IC1 into its socket) it is well worth
carrying out a careful visual check of
both the upper and lower sides of the
board. The upper (component) side of the
printed circuit board should be examined
to ensure that the components have been
correctly located whilst the lower (cop-
per track) side of the board should be
checked to ensure that there are no dry
joints or solder bridges between adjacent
tracks. This precaution will only take a few
minutes to carry out but can be instrumen-
tal in preventing much heartache at a later
stage!

When assembly of the printed circuit
board has been completed, IC1 should be
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inserted into its socket (taking care to
observe the correct orientation) and the
board should then be mounted in the base
of the plastic enclosure by means of three
short snap-fit p.c.b. mounting pillars.

CASES

Both master and remote-station units are
housed in sloping front ABS enclosures
(measuring 215 x 130 x 43mm min., 73mm
max.). Such enclosures generally have a
removable aluminium front panel which
can be drilled and cut to accommodate
the switches (S1. S2 and S3) and the
loudspeaker, LS].

Use of a loudspeaker of relatively large
size (i.e. 4 inch diameter) is highly recom-
mended since. in the author’s experience,
smaller units are rarely satisfactory on the
grounds of both sensitivity and sound
quality. In addition, medium impedance 35
ohm units should be used (not the more
usual 8 ohm units). The remote station is
connected by means of a standard 0.25
inch jack connector which is mounted at
the lower left-hand side of the enclosure. A
battery holder (for a PP3 9V battery) can
consist of a simple L-shaped aluminium
bracket secured to the base of the case.

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 experi-
ment with the location of the loudspeaker
and front panel controls.

The loudspeaker will require a-round
hole of suitable diameter (80mm on the
prototype). Such an aperture may be cut by
means of a tension file and then filed (using
a half-round file) to an exact circular
profile. Alternatively, an adjustable tank-
cutter can be used (such a tool was used in
the construction of the prototype). The
same procedure should be adopted for the
remote station.

Connections to the printed circuit board
are made using two 0.1 inch pitch printed
circuit board headers. A five-way header
(PL1) ts used for the master station call-
button and the remote station jack connec-
tor whilst a 10-way header (PL2) is used for
the talk/listen switch (S3). loudspeaker and
supply connections (via Sl). The proce-
dure for terminating the female connectors
which mate with the headers was described

Fig. 6. Internal wiring of the simple intercom.
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in the first of our constructional projects
which appeared last month.

Coloured stranded 0.1 inch pitch ribbon
cable is used to make connections to the
front and rear panels. The following colour
coding is recommended:

PL1
Pin Colour Connection to:
| Brown S2 (master call button)
2 Red S2 (master call button)
3 Orange Jack connector (outer/
sleeve)
4 Yellow Jack connector (inner/tip)
S Not connected

PL2

Connection to:

Pin  Colour

1 Brown  S3a (master talk position)
2 Red S3a (selector)
3 Orange S3a (master listen posi-
tion)
4  Yellow S3b(master talk position)
5 Green  S3b (selector)
6 Blue S3b (master listen posi-
tion)
7 Violet LS (loudspeaker)
8 Grey LS (loudspeaker)
9 White  Sla (supply negative)
10 Black  S1b (supply positive)

The internal wiring of the simple inter-
com is shown in Fig. 6.

TESTING

Before testing the simple intercom, care-
fully check the wiring of the p.c.b. and front
panel mounted components. The remote
station should be connected to the master
station by means of a length of two-core
flex of appropriate length terminated with
standard 0.25 inch jacks (it is important to
ensure that the outer/sleeve connections are
connected together).

Connect a PP3 battery to the battery con-
nector and insert a milliammeter in one
lead to the battery in order to measure the
supply current to the unit. Now switch the
unit on and measure the supply current.
This should be in the range SmA to 15SmA.
If this is not the case, disconnect the supply
and carefully check the wiring and p.c.b.

PL2
e o s
10 ista |+
R16 E
gd L v |
220p : :
D3 i !
FELED
5 : > T_
S1b

Fig. 7. Adding an l.e.d. indicator.

If the supply current is correct, switch
the unit to the “master talk™ position and
check that a signal appears at the remote
unit. Depress the master call button (S2)
and check that a loud tone is heard at the
remote station. Switch to the “"master lis-
ten™ position and check communications in
the reverse direction in a similar fashion. If
either direction of communication is miss-
ing, check the wiring to S3. If the tone-call
facility is not operating. check the connec-
tion of TR and the circuit around TR4
and TRS.

MODIFICATIONS

A number of useful modifications may
be made to enhance the performance of
the basic intercom 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 the final part of our
Design series.

Adding an l.e.d. indicator

An led. indicator can very easily be
added in order to provide the user with a
visual warning that the unit is switched on
and is “'live”. Fig. 7 shows the necessary
circuit modifications.

Additional stations

Further remote stations can be added
quite easily by means of an additional
“station selector”™ switch and extra jack
sockets (one for each additional remote

t [ I
] [ |
1 Vo
PL1d o8 & o
T 234 s
STATION SELECT
| —
1243 WAD {sTaTioN 3]
Vv STATION 2
L__JD
“AD [STATION 1)

Fig. 8 Adding further remote stations.

station). Fig. 8 shows the modification
required for a single-master/three- remote
station system. The station selector switch
can be a simple rotary switch (e.g. IP 12W
with the rotation stop suitably adjusted).
Increased output power

In some situations (e.g. in a noisy
environment) it may be necessary to
provide extra audio output from the
intercom. This can easily be achieved by
increasing the supply voltage to 18V by
connecting two PP3 batteries in series. The
following component changes should be
made:

COMPONENT

Standard version Higher power version

TR2 BC108 BC142
TR3 BCI178 BC143
RI16 1kS 3k9
R17 1kS 3k9
R3 22k 47k
C3 100p 16V 100pn 35V
SPECIFICATIONS
Output power: 300mW r.m.s. max.
Voltage gain: 250 approx.
Number of stations: | master, | slave (may
be easily expanded)
Call tone: 720Hz (approx.)
Supply voltage: 9V (PP3 battery)
Supply current: TmA (standby) SOmA
(tone call)

Everyvday Electronics, January 1991
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Constructional Project

ANALOG/C
TEST PROB.

MARK STUART

A very versatile test probe
that measures voltage and
indicates a.c. waverorms

whilst trying to find a fault in an EE

project. David. our new YTS. was
using a logic probe to sort out the 16 l.e.d.
Chaser Light project (EE Oct 86) and get-
ting some curious results.

The Chaser Light circuit consists of a
CMOS two gate oscillator driving a binary
up/down counter. the outputs of which
drive 16 l.e.d.s via a 4-10-16 line decoder.
Normally the outputs and inputs of the
fogic i.c.s in these circuits are either at full
supply or ground and spend little time in
between.

The logic probe is fine in these cir-
cumstances and often leads directly to the
fault. This circuit was different. because
there was a voltage on one pin which was
hovering around half of the supply. The
logic probe read this as a 1 (high) but the
i.c. was reading it as a 0 (low).

After some thought a multimeter came to
the rescue and the fault was soon sorted
out. It was apparent that if a probe with
some type of continuous voltage indication
had been available the fault would have
been found much more easily.

Such a probe would also be useful in
most other types of circuit, especially if
it could read higher voltages and dis-

THE idea for this project came about

criminate between a.c. and d.c. The circuit
finally produced (in its original crude strip-
board form) has been used on many cir-
cuits with success and has now been refined
to make a simple useful and interesting
project.

DISPLAY

The type of display required for a probe
needs to be compact. shockproof and easily
read. A miniature panel meter would be
too delicate, an l.c.d digital display would
be difficult to read. and both would be too
expensive. Bargraph displays in the form of
a row of Le.d.s are rugged and relatively
cheap. They have limited resolution (the
ability to indicate very small changes) but
for a simple probe displaying 10 levels gives
sufficient information (much more than the
standard two-level logic probe.

CIRCUIT

As Fig. | shows the circuit for the
Analogic Test Probe is very simple, relying
on the LM39i4N l.e.d. bargraph driver i.c.
This is not the cheapest of i.c.s but its
simplicity and low external component
count make it good value.

Before settling on this approach several
other ways of driving a column of leds

Fig. 1. Complete circuit diagram for the Analogic Test Probe.
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were tried. Some were cheaper. but needed
much more p.c.b. space and were more
complicated. Using the LM3914N gives

several other benefits. It has a stable
internal reference voltage. programmable
le.d. current, and a high input impedance.
It is also very tolerant of overloads.

A simplified internal schematic diagram
of the i.c. as it is used in this application is
shown in Fig. 2. Pin 9 allows the display to
be set to either Bar mode (where a column
of l.e.d.s light up) or Dot mode (where only
one led. lights at a time). Dot mode is
chosen because of its much lower current
demand, and is selected by leaving pin 9
open circuit. There is some small overlap
between l.e.d.s so that the display appears
to move smoothly up and down as the
input voltage varies.

The brightness of the display is deter-
mined by the value of the resistor from pin
7 to the negative supply. This is set to 4mA
per l.e.d. by a 3k3 resistor, and gives plenty
of brightness with good quality standard
l.e.d.s. and very good battery life.

The power supply arrangements for the
probe are shown in Fig 1. A three-way
slide switch Si allows power to be taken
from either an internal 9V battery or via a

COMPONENTS

See

Resistors
R1 270k SHOP
R2 430k
R3 30k TALK
gg ?'5% %W carbon +5%

All + 1% metal film, except where
stated.

Capacitors
C1 100n 100V ceramic plate
Cc2 2u2 sub.min radial elect.
63V

Semiconductors
D1-D10 3mm red l.e.d.s (10 off)
D11 1N4148 diode
1C1 LM3914N bargraph driver

Miscellaneous

S$1.82  Single-pole 3-way slide

switch (2 off)

Printed circuit board available from the
EE PCB Service, order code EE720; red
and black insulated crocodile clips and
matching extra flexible leads (approx.
50cm long); PP3 battery clip and battery;
M3 fixings for probe; probe case. '

Approx cost

£14

guidance only
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crocodile clip lead from the circuit under
test. Voltages between 7 and 18 volts can be
used as external supplies and up to 25V can
be applied without damage. Current limit-
ing resistor R6 and a polarity protection
diode DI1 prevent damage from incorrect
power connection.

The input to pin 5 of ICI needs to be
1.25V to give a full scale reading (top l.e.d.
on). This is the input of a non-inverting
op-amp and has a very low input leakage
current and very high impedance. These
characteristics make it easy to add a poten-
tial divider circuit so that the probe will
read the required voltage range. In the
prototype the ranges are 0-5V and 0-10V
d.c..and 0-5V rms. a.c.

On the a.c. range a capacitor is added in
series with the input path. This blocks all
d.c. up to the capacitor voltage rating of
100V, and allows only any a.c. element
present to pass. The ic. displays only
positive half cycles and ignores the negative
ones. giving a simple form of rectifica-
tion. The resulting display will indicate the
waveform as well as the peak voltage and
gives full scale for 5V rm.s.

As the a.c. wave rises and falls from its
peak value the intermediate le.d.s will
respond and their brightness will indicate
the amount of time that the signal spends
at each voltage level. A triangular wave will
light all l.e.d.s evenly as it passes through
each value. whilst a square wave will light

the board after the switch has been fitted.
To keep the board as small as possible one
pin of each switch must be bent under the
switch body. this should be done carefully
so that the mechanism is not distorted in
any way.

The Le.d.s must be mounted so that they
align with the holes in the case. To do this,
first fit all of the l.e.d.s into their holes in
the p.c.b. leaving them unsoldered and with
full length leads.

Fit the board in position. taking care to
line up the switches in their slots. and push
the l.e.d.s into place in their holes in the
case. Ensure that all of the l.e.d.s are the
correct way round by checking that the
short lead which indicates the cathode (k) is

REFERENCE

THIS LOAD
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L.£.0
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MODE
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PIN 1t L EE720 _I
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RED LEA
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Fig. 3. Printed circuit board component layout
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Fig. 2. Internal circuit details for the LM3914N i.c.

RANGE
SWITCHING

The three position slide switch S2 selects the
range by introducing the necessary divider
components. Resistors R1, R3. and R4 on the
5V range. R1. R2, and R4 on the 10V range.
and series d.c. blocking capacitor Cl along
with R1 and R4 on the a.c. range.

Changing the values of R1. R2. and R3 will
allow different ranges to be covered. For ex-
ample making R1 from two 10M resistors in
series will give 0-250V d.c. High voltages such
as these will not be applied directly to the i.c.
because of the potential divider and so are
quite acceptable.

The resistor values are selected to divide by
four for the 5V range and eight for the 10V
range as follows:

5V-125V  R4/(R1+R3+R4)
=100/270 + 30+ 100)
= 100/400=1/4

10V -1.25V  R4/(R1+R2+R4)

=100/270 + 430 + 100)
= 100/800=1/8
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only the peak value as it moves so rapidly
between the intermediate values. These
types of displays will also be observed
when using the d.c. ranges if the voltage is
varying. A good illustration of this can be
obtained by using the probe to observe the
capacitor voltage in an astable 555 i.c.
oscillator.

CONSTRUCTION

A special probe case is used to house
the circuit. This is available pre-drilled for
the le.d.s and slide switches. The circuit
is built on a printed circuit board. The
foil track pattern and the component lay-
out is shown in Fig 3. The resistors and
capacitors should be fitted first. followed
by D1 and a socket for the i.c. Capacitor
C2 and D! must be fitted the right way
round as shown in Fig 3.

Resistor R1 is fitted beneath S2 and so
double check that it is the correct value
before fitting the switch over it. Alterna-
tively R1 can be fitted to the track side of

and full size copper foil master pattern.

The completed Analogic Test Probe
showing lettering of the l.e.d.s.
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The completed circuit board with the slide switches soldered in position. Resistor
R1 is mounted track side — see photo below.

nearer to the i.c.. and solder them into
position one by one. ensuring that they are
pushed evenly down into the case holes.
The board can now be removed and the
connecting leads added.

The leads from the battery clip. the probe
tip. and the external ground and power
leads are connected to rectangular track
areas on the rear of the board. Use thin
extra-flexible test lead wire for the ground
and power leads. Do not fit the clips to the
other ends of these leads yet. as first they
must be threaded through their hole in the
case, after the circuit has been tested.

TESTING

For testing it is better to apply power via
the external power leads than from the
battery clip because the series diode and
resistor will prevent excess current if there
is 4 fault. Insert the i.c. being careful 1o get
it the right way round. set the switches to
“external power”™ and 10V d.c.. und ap-
ply 9V via the external power leads. There
should be no smoke and all l.e.d.s should
be out.

Next connect the probe input lead to the
positive supply and check that l.ed.s D8,
D9. or DI0 light. Switch to the 5V d.c.
range and only l.e.d. D10 should be lit. On
the a.c. range the l.e.d s should light briefly
as the input is connected and then go out.

If all is well, try to find other voltages
and see that the readings correspond with
the range selected. If nothing works check
for dry joints, reversed power leads and
components, and p.c.b. track bridges and
cracks. Check the voltages around ICI. in
particular. the power supply to pin 3 and
the reference voltage on pins 6 and 7.

A wrong value resistor for R3 could give
very low led. current. and any wrong
values at the probe potential divider will
give incorrect ranges. There can be few
faults with such a simple circuit and hope-
fully most units will work from scratch.

FINAL ASSEMBLY

A long M3 screw which is filed to a point
and fitted with sleeving over most of its
length forms the probe tip. This is fitted to
the front panel of the case with one nut and
a shakeproof washer. Its connection to the
board is via a solder tag and a short length
of flexible wire.

The board is held in position by means of
the switch bodies which are glued to the
case on two sides. Use a flexible glue such
as Evo-Stik which will allow the board to
be removed in the future if repairs are
needed. Apply glue to both surfaces and
allow 15 minutes for it to go tacky. The
board will then be held firmly immediately
it is pressed into position. Alternatively

double-sided sticky pads are suitable but
do not give quite as rigid a result.

The case specified has interlocking top and
bottom sections that take a certain amount
of knack to separate. The plastic material
used is very tough however and so should
resist considerable force. To retain the bat-
tery an internal divider can be made and
glued in and the battery retained with foam
plastic. Alternatively a sticky pad can be
used to hold the battery directly to the case.

BATTERY LIFE

The circuit consumes approximately
4mA when the l.e.d.s are out. so battery
drain should be very small. Take care
though to switch off after use as even this
low current will flatten a PP3 in a less than
a week. Note that either the Off or External
Power positions of the switch will discon-
nect the battery.

USE

There is little that can be said about
such a simple and versatile instrument ex-
cept that it will become indispensable and
get regular use. The probe tip is able to
withstand overloads in excess of 250V a.c.
on all ranges and the power input is safe up
to 25V. Remember that two connections
are required to get sensible voltage read-
ings and so the Ground lead must always
be connected to the negative point in the
circuit under test.

The external power lead can be removed
if its use is unlikely. When external power is
connected always connect the Ground lead
first. Accuracy is assured by the use of one
per cent potential divider resistors. The i.c.
has similar accuracy. and so the readings
are as precise as the display allows.

CUSTOMISING

Individual ranges can be tailored for
specific uses by altering the voltage divider
resistors as discussed earlier. and extra
range switching could be incorporated by
adding a small toggle switch and additional
resistors. In this way the probe can be set
up for unskilled users to make simple
checks on equipment in the field or in
factory test departments.

ANALOGI.C.
PROBE
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Here at Tandy we stock a large selection of parts for the hobbyist and professional alike. Whether you are repairing a
computer or building your first electronic project your needs can be catered for all under the same roof.

Tandy has a range of lamps and assemblies; ICs, diodes, regulators, displays, fransistors, relays, enclosures, power
connectors, in fact anything and everything you could ever need for repairs and projects.

Our range of adapters and connectors Is second to none, and our after sales service is something in which you can trust.

So, whether you are building an alarm system, repalring a radio or just wiring a plug, Tandy is the place for parts!
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TEMPERATURE INDICATOR

Use “as-is”, or add simple circuits to control an LED,
fan, heater, buzzer. —40 to +50°C, —40 to +122°F
range. Requires "AA” battery. With probe cord, data.
277123 .. £14.95

COUNTING MODULE

Counts up to 99,999. Advanced by extemal switch
closure or digital circuit. Count rate up fo 7 Hz
12.7mm LCD display. Requires "AA® battery.

277-302 £12.95

MECHANICAL COUNTER

Bdra rugged device with many uses. Advances one
count with a 12 VDC pulse. Manual pushbutton
reset. With leads and data.

277-222

... £10.99

MINI AUDIO AMPLIFIER

High gain IC design, use as a test bench amplifier.
Ideal for computer voice/music synthesis. On/off
volume control. 3.5mm earphone and input sockets.
Requires 9v battery. 277-1008 £9.99

DIGITAL LOGIC PROBE

MICAONTA M. LB S

EX | .,

COMPUTER
JOYSTICKS

Joystick For Tandy/IBM. Features smooth-
tracking stick and high-speed auto-firing. With
15 and 5-PIN connections. 2709207 ... £16.95
Jet Fighter Style Competition Joystick.
Features two “fire” buttons plus auto-fire control.

Colour-coded LEDs indicate high, low or pulsed logic states (up to 10 MHz). Simultaneous tone output |4
frees your eyes for fast testing. Switches for pulse or normal modes. Input: 100K ohms. Minimum

detectable pulse width: 50 ns. Operates from 4 to 15 VDC. Instructions included. With 91.4cm leads.
22-303 £15.95

270-1700 ..., £7.99
Super-Deluxe Competition Joystick.
Features large confoured handle and two firing
buttons. 270-1703




A GCSE assessor glves some

practical advice.f

HIS is the first part of a six-part

I series concemed with the GCSE

Electronics Practical Assignment. By
making clear what is expected of you and
in helping you to plan your time and pace
the work, you are more likely to obtain the
best mark for your ability. This month, 1
shall give some GCSE background in-
formation and discuss how the practical
project will be assessed.

Although aimed at mainstream GCSE
Electronics, much of this information
would be helpful for students making
projects for GCSE (mature)) GCSE
Technology and for certain non-GCSE
based examinations.

Background Information

The examining board offering GCSE
Electronics are, MEG (Midland Examin-
ing Group), LEAG (London East Anglian
Group), SEG (Southern Examining Group),
NEA (Northern Examining Association)
and the Welsh Joint Education Committee.
The system north of the border is different
but the Scottish Examining Board operates
a system of short courses one of which -
Electronics Design Project - involves
similar processes. Students entering for this
would benefit from some of the informa-
tion given here.

As well as the written examination(s) sat
in the summer of the second year of study,
GCSE boards require students to construct
a practical project or projects. In most cases
you have a free choice of topic.

Precise requirements and the percentage
of final mark available for the project varies
from one board to another. It may also
depend on whether or not you are attempt-
ing the extension paper. This information is
set out in more detail later.

Extension paper

The extension paper is a more difficult
written paper aimed at the most able stu-
dents. Doing this enables you to obtain a
grade A or B and normally you cannot
obtain these grades without having sat it.
Many schools use the results of a mock
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examination to determine whether or not
you will be allowed to attempt the ex-
tension paper. You will have to trust the
judgement of your teacher or lecturer -
the school or college cannot enter can-
didates for the extension paper who have
no chance of obtaining grade A, B or C.

If you are entered for the extension
paper and make an unexpectedly poor
effort, you will not end up with a grade
lower than you would have obtained had
you not attempted it. Also, under excep-
tional circumstances, a candidate not en-
tered for the extension paper may oc-
casionally obtain a grade B with some
boards. Note that the syllabus number
often depends on whether the extension
paper is included or not.

Detailed requirements

Note: the following requirements ap-
ply to candidates entering as full-time stu-
dents at a school or college. Part-time and
privately-entered students should consult
the board as should students taking GCSE
Electronics as a one-year course. This is
because there may be differences in detail.

Midlands Examining Group
(MEG) Syllabus 1751

Candidates must attempt either one long
or up to three short practical assignment(s).
Although there is a free choice of topic, the
board publishes a list of suggestions. The
total time spent on the project should be in
the region of 20 hours and will be worth
up to 40 per cent of your final mark.

You must complete a specification sheet
and have it approved by your teacher
before work commences. You will be asked
to complete all work and hand in your
written report sometime in April.

Southern Examining Group
(SEG) Syllabus 1060 or 1061

(with extension paper)

Candidates must undertake one major
project. A free choice is allowed but the
board requires a project brief to be

approved before starting development
work. This must be completed during late
February.

The project is worth up to 25 per cent of
the final mark and will involve, typically,
24 hours of work. You will be asked
to hand in all work, including at least
one photograph of the completed artefact,
sometime in mid-April. The writfen report
should be 1000 to 3000 words in length.

London East Anglian Group
(LEAG) 1505 or 1506 (with

extension paper)

In January, schools are sent six outline
project briefs in booklet form and each
candidate will receive a copy. The school
offers at least four and from these you
choose one. If you are attempting the ex-
tension paper, the project is worth 15 per
cent but if not, it is worth 20 per cent. You
are expected to spend about 12 hours of
laboratory time on your project and will be
asked to hand in all work towards the end
of April.

Northern Examining
Association (NEA)

One major project is required and this
is expected to occupy approximately 30
hours of laboratory time. Although a free
choice is allowed, an outline form must be
completed and submitted to the board.
You will be asked to hand in all your
work, including the written report (a maxi-
mum of 2000 words is suggested) and
a photograph of the completed device,
sometime in May. The project is worth up
to 35 per cent of the total marks.

Welsh Joint Education

Committee

One major project is required and al-
though a free choice is allowed, approval is
needed by the board before work com-
mences. The project is worth up to 30 per
cent of the final mark.

Assessment

When students learn that it is their own
teacher who does an initial assessment
of their practical work they sometimes
think that this degrades the status. of the
exam. Some mistakenly believe that their
teacher will give them higher (or lower!)
marks than they deserve. Think though -
who is better at knowing you as an in-
dividual and how much (or how little 1) of
your own effort has gone into the work
you produce?

As regards giving marks which are too
high ~ this is not possible because your
teacher follows a standard set of criteria
supplied by the board ~ not his or her
own, Also, the work is subject to modera-
tion by the examining board. This means
that an assessor, or moderator, appointed
by the board, may visit your centre, talk to
your teacher and look at candidates’ work.
The assessor may not visit the centre but
instead ask for the work of certain can-
didates to be sent by post.

The moderator sees the work of several
schools and can apply an adjustment where
necessary so that the mark you obtain is
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fair and reflects the quality of the work not
only in your own centre but nationwide.
Assessors meet, mark the same pieces of
work independently and compare results.
The board can then be sure that they are
applying uniform standards. You may be
assured that assessment is closely con-
trolled and fair.

Get organised!

When you are told that you may begin
preliminary work on your project, there are
a few things to get clear in your mind.
Firstly, find out which examination board is
setting your exam. Remember, this will not
necessarily be the same as the Physics or
Technology one.

Find out the syllabus number and
whether you will be entered for the
extension paper or not. Find out what
approximate grade you would have
achieved based on any mock exam mark
you have obtained. Ask your teacher -
and yourself - what grade you should
reasonably aim for and go for it.

Find out the deadlines you will be work-
ing to. You teacher will tell you the date on
which any outline brief is required as well
as that for the finished project and writ-
ten report. This really is a deadline and
schools will not accept material arriv-
ing late. Your teacher has quite a lot of
administration to do before sending the
paperwork off to the board.

‘Enter in your diary your own deadline
which will take account of little things
going wrong. One or two weeks before
the true deadline will be sufficient. Find
out what proportion of lesson time will
be devoted to pursing the project. Some
teachers allow only some of the lessons to
be used, others allow all available time.
Find out whether you will be able to work
in lunchtimes.

Generally, you cannot take your project

home to work there because your teacher
must certify that it is all your own work
and must therefore keep you under super-
vision. Remember, where a certain number
of hours laboratory work are suggested,
these are only guidelines. You may spend
longer if you wish.

At first the deadline will seem far away
and many students only really start to
work when the end is in sight and they feel
the pressure. These students are unlikely to
obtain a good mark - 1 have seen this
time and time again. Those who start plan-
ning straight away do well. Remember -
best project marks do not necessarily
go to candidates who produce the most
elaborate device. It is quite usual for some
of the best marks to be awarded for very
modest - even non-working ~ projects.
You must treat your own situation in the
most advantageous way. All this will be
discussed in detail in later articles.

Who pays for the components?

Schools often allow development work
to be carried out with their com-
ponents. This saves you money especially
where a few components are destroyed
by what may be called “forgivable
experimentation”. Some schools insist on
payment for components which you ruin
when you should have known better -
operating an l.e.d. without a series resistor
to limit the current, for example.

You will be asked to pay for any com-
ponents taken from school stock and used
in building the final version of your cir-
cuit. This is especially true if you intend
keeping it after it has been assessed (al-
though it may not be released by the ex-
amining board until September). Different
schools have different policies so find out
now what costs you will be responsible
for.

You may be able to buy components

cheaply through the school as a result of
bulk buying. Alternatively, you may be
able to form your own purchasing group
with a few other students and so save
packing and postage costs. Some mail or-
der suppliers give a discount where several
of the same item are ordered together.

Being realistic

I cannot stress enough the importance
of having a realistic view of your ability
in relation to the complexity of the cir-
cuit you are wishing to build. At this
time of year, the EE editor’s office receives
a number of letters from students asking
for assistance. Some of these pass through
my hands. Frankly, I am dismayed by the
complexity of many of the proposed circuits. It
is usually clear that the candidate has only
the basic knowledge and average ability.
Embarking on such a project would cer-
tainly end in disaster.

Some candidates wish to use radio links
which, apart from being illegal, would be
very difficult to construct even by an expert.
These complicated circuits are not re-
quired for GCSE. I hate to dampen en-
thusiasm but there would be very little of
this left in March or April anyway! Your
teacher’s advice is, of paramount impor-
tance. If you are not sure of the standard
required, ask the examination board ~ they
will probably oblige with a list of examples.

Final point

GCSE examinations are based on posi-
tive achievement. This means that you gain
marks for what you do well and do not
lose them for things which you do badly.
In other words, you only stand to win!

That’s all for this month. Next time we
shall look in detail at the steps you should
take in preparing to build your chosen cir-
cuit. We shall also look at the development
work needed for a fictitious project.

EVERYDAY |

eLectronics SPECIAL PUBLICATIONS

TEACH-IN No. 3
EXPLORING ELECTRONICS
£2.45 PLUS P&P

By Owen Bishop

Designed to explain the workings of electronic com-
ponents and circuits by involving the reader in
experimenting with them. The book does not con-
tain masses of theory or formulae but straightfor-
ward explanations and circuits to build and experi-
ment with.

The text is split into 28 easily digestible sections,
each with a separate project. The breadboard exper-
iments assume no previous knowledge, start at
semiconductor diodes and progress through bista-
bles, timers, amplifiers, binary etc up to f.e.t.s and
shift registers.

The projects include radio receivers, various tim-
ers and alarms, plus temperature sensors and water
detectors etc.

An excellent source book for GCSE courses.

ORDER CODE TiI3

TEACH-IN No. 4
INTRODUCING DIGITAL
ELECTRONICS
£2-95 PLUS P&P

By Mike Cockcroft, Training Manager,

Peterborough ITeC
Although this book is primarily a City & Guilds Introductory
level course, approximately 80% of the information forms a
very basic introduction to electronics in general, it therefore
provides an excellent course and reference book for all
technology students.

The book is a complete course for the City & Guilds Intro-
ductory Digital Electronics syllabus (726/301). Full details on
registering for C&G assessment, details of assessment cen-
tres, components required and information on the course in
general are given. )

This open learning course was first published in monthly
parts in Everyday Electronics. it was so popular that we have
now republished it in book form. The series starts at a level
suitable for beginners and covers a vast amount of general
electronics information.

ORDER CODETI4

SEE DIRECT BOOK SERVICE pages—for full ordering details
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MILITAR

ELECTRONICS

PETECHOWN

ILITARY electronics suddenly became headline news at

the start of the Falklands war when HMS Sheffield's

Seawolf defence system failed with catastrophic

results. The problem was a classic one of technology being

placed in an unfamiliar situation. Because the Exocet was made

in France, the system decided that it was friendly (it was

designed to defend shipping from an Eastern Block attack) and
no attempt was made to shoot it down.

In this article, we can only consider a small part of the vast
subject of military electronics; we will be emphasising missiles
and guidance systems, battlefield simulations, radar and com-
munications. Finally there is a brief look at what the future of
warfare may be like.

Miissiles and Guidance

Systems

Despite the huge variety of different missiles, guidance sys-
tems follow only a few basic patterns.

Anti-aircraft or anti-missile missiles generally are either heat
seeking or radar guided. Heat seeking missiles carry an infra-red
camera, which allows them to detect the exhaust plumes from
aircraft or missiles. It is much better to detect infra-red than
visible light, because there is a large amount of infra-red coming
from the exhaust plumes, whereas for visible light it would be
necessary to use reflected light. The missiles would then be in-
effective at night and more sophisticated electronics would be
needed to analyse the pictures coming in.

Radar guided missiles can be used for any target that can
easily be distinguished from its background by reference only to
its silhouette. They are thus used for anti-ship missiles as well as
for anti-missile or aircraft missiles. There are several different
approaches here — most of these missiles only have a radar
receiver and not a transmitter because this would mean carrying
a large power source. A helicopter or ground -based transmitter
is therefore used, commonly from the same equipment that fired
the missile.

Certain missiles fired from one aircraft to another need the
firing aircraft to remain in position until the missile strikes, to
provide a radar beam, this tends to make the attacker vulnerable.
Consequently most of these missiles are heat-seeking.

Cruise

There is another type of radar guided missile which is quite
different. The cruise missiles (not necessarily nuclear; the term
refers to any long range missile that flies fairly close to the
ground) are typically guided by a radar system that takes read-
ings from the ground along the path down which it is flying,
and compares them with a map of the terrain which it knows it
will be flying over. This then tells it which route it is currently on
and so how it should change that to stay on course.

Whether an incoming missile is heat or radar guided deter-
mines to a large extent what the appropriate defence response
should be. Certain methods are obviously effective for both, but
the two main responses of aircraft under attack are each only
effective against one type. Aircraft fire flares which produce
localised intense heat to confuse infra-red guided missiles,
and discharge chaff (small aluminium strips) to confuse radar
guided missiles.
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Sea Skimming

Sea skimming missiles are becoming increasingly important
in battles at sea. They represent a radical departure form the
conventional anti-ship missile, in that they fly only a couple of
metres above the sea. This makes them much harder to shoot
down, because they are reflected in the water, in various dif-
ferent distortions, and so any radar tracking them must be able
to distinguish the real missile from its images.

Interestingly, the problem of the sea skimmers seems to have
been largely solved; despite many naval conflicts since the
Falklands the only ship to have been damaged by one is the
USS Stark, which was hit in the Gulf. Even here the damage
was only possible because the ship was not in a situation of
all-out war, and so the firing aircraft was allowed to get fairly
close before any action was taken.

The Europeans and Americans have defended their ships
against these missiles in different ways. The Americans
designed a rapid-fire gun, which discharges a large cloud of
shells, practically guaranteeing a hit. The Europeans have
defend their ships mainly with missiles, such as the Seawolf.

Shells are cheaper and likely to be more reliable, being less
complex, however the major disadvantage is that a large
amount of ammunition needs to be stored, since a large number
of shells need to be fired at each target.

Air-to-Surface

The final kind of missile is the air-to-surface missile, which is
used when a very specific target must be destroyed. The large
expense associated with this kind of weapon means that bombs
tend to be used instead wherever possible. Air-to-surface mis-
siles tend to be laser-sighted — they are aimed by someone on
the ground pointing a laser at the target. The missile then homes
in on the laser spot.

The reason for adopting this method is that targets on the
ground are much more difficult to pick out; a target might be a
building, one vehicle among many and so on. Only a human
can therefore know what is a valuable target and what is entirely
irrelevant.

A variant on these laser-sighted missiles is the laser-sighted
bomb. Generally these are not guided in their own right, al-
though a few are, but instead electronics in the aircraft detects
the laser spot, and calculates when the pilot must release the
bomb in order for it to hit the target.

The reason that guided bombs are sometimes used is that
passive bombs are not always reliable, because strong winds
can spoil the calculations, and cause the bomb to fall slightly off
target. If a bomb only misses a tank slightly, it will of course
have no effect, adirect hit is needed to penetrate the armour.

Battlefield Simulations

In one sense, the military have a unique training problem; if
you learn by doing, you are quite likely to get shot.

The answer to this has been to create battlefield simulators,
which can teach people basic combat skills without the element
of make-believe which has traditionally been present. One of
the most important roles of simulators is to teach people to use
weapons which are too expensive to fire very often outside war.

One weapon which falls into this category is the MILAN
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anti-tank rocket. It is a missile which is guided by moving the
launcher from side to side once it has been fired. This causes the
missile to move similarly, so that it can be guided onto a moving
vehicle, or so that poor aim can be compensated for.

Because one shot cost £20,000, those who might have to use
it in wartime would only have fired it once or twice (this missile
would, of course, be very widely used in war, so many people
have to be trained to use it). In this case the simulator has been
fitted into the original size of the launcher, it is therefore very
realistic to use. The small size also allows it to be “fired” while
crouching in aditch, it can thus be used during exercises.

The simulator works by projecting, onto a piece of glass in
the sights, a small light which represents the exhaust plume of
the missile, this dies away as it gets further into the distance.
Eventually the light ““flares up” to symbolise the explosion.

The spot of light can be guided onto any target, for example a
car on a nearby road, or alternatively the system can provide a
symbol as a target, whose speed and direction can be varied by
the instructor.

Tanks and Infantry

Other simulators allow tanks to be simulated — both in being
shot at and in firing; or indeed both at the same time in the case
of large exercises. Generally these work by looking at the gun'’s
positioning and calculating if it will hit its target. If it will then a
smoke canister is set off, otherwise the information is stored and
it can be examined later to see what went wrong and why.

Yet another variant is a system which simulates infantry fire.
Here individuals’ rifles are replaced by simulated weapons
which detect whether they have hit their target, if they have a
buzzer is set off, this can only be silenced by the victim lying on
his back. Meanwhile, the umpires assess what is happening and
can also reactivate “dead’ people.

This system makes the exercises much more realistic than
conventional ones in which blanks are used, since it allows a
much more realistic representation of a battlefield.

Radar

Radar has also developed a great deal in the last few years.
Gone are the days when someone has to sit watching a screen
showing a large amount of clutter (i.e. stationary objects that
reflect the radio waves) and estimate the type or attacker from
the size of the moving “blip".

Modern radars can to a large extent identify the attacker by
computer and so show on a screen the identity of the "blip”.
They can also scan more quickly, because the single rotating
radar dish has been replaced by multi-element radars which can
look at a whole range of points at once.

Radar has always been, however, rather a mixed blessing.
Passive devices have been developed which can detect in-
truders by their radar transmissions, and not send out a beam of
their own which might be intercepted.

Most combat aircraft now incorporate a system which detects
when a radar beam is being used to lock a missile onto them and
this sets off an alarm to the pilot. Evasive action can then be
taken, very often this will cause the missile launcher to lose track
of the plane, even before a missile is fired.

Jamming

Radar jamming is also becoming increasingly effective. It is*
this technology which it is hoped will make the Stealth bomber
invisible to enemy radar - the bombers first approach low
down, out of radar view, and then fly up and jam the radar with
a high-intensity beam of their own.

One of the problems encountered, however, is that it is also
necessary to make the shape of the aeroplane such that it does
not produce a large image on the radar; this is not compatible
with the other objective of producing a fast plane which can
turn reasonably quickly. The speed requirement is further ham-
pered by the fact that the exhausts have to be prevented from
showing up too much to avoid heat seeking missiles. Since
several of the early bombers crashed, it would seem that they
have not been an overwhelming success. Stealth bombers were
used in Panama, they were invisible to the radar and did not
crash, however they bombed a field behind the targeted bar-
racks. The US military claimed this was deliberate and aimed at
stunning the occupants!

Communications

Communications are very much the weak link in modern wary
fare; it is not so much the ability to achieve the various com-
munications links as the need to make them secure and safe
from jamming. An example illustrates the point:

A few years ago it was decided to develop a system which
would fly, what was essentially, a radio controlled model plane
over a battlefield and use it to aim a laser at enemy tanks. This
would enable allied tanks to fire copperhead guided shells
which would home in on the laser spot.

This system could obviously be very beneficial on a modern
battlefield, however, the system was never produced because
the secure microwave link that was to run between the plane
and its ground-based controllers proved to be impossible to
develop. Apart from this link the project was comparatively
simple, and could have been achieved without much trouble.

Communications back to the military headquarters are also
very important in any campaign. These links are normally carried
by satellite. In this way the signal can be sent up nearly vertically
and there is less chance of the enemy being able to jam it.

Enemy interception is not very important because modern
codes can normally resist even the most determined assault. The
only problem that there might be with interception is if informa-
tion about the code was passed to the enemy.

The Future

There are two possible ways for warfare — one is increasing
sophistication, the other is simply increasing firepower without
really increasing accuracy. Both have been seen very recently.
The two major examples of increasing firepower are the A10
fighter and a new rocket launcher being used by the British
Army in Germany.

The A10 is more in line with what was accepted as the norm
during the second world war in terms of electronics, it has very
little in the way of sophisticated navigation, radar or missiles,
it does, however, carry laser targeted bombs. The A10’s main
weapon is a large “gatling gun’’ which fires around 50 shells per

Sea Eagle missiles on a Buccaneer aircraft. Sea Eagle is in service on Royal Air Force Buccaneers and Royal Navy Sea Harriers.
It is a sophisticated long-range fire-and-forget missle designed for use against modern warships up to the largest size and
equipped with the latest countermeasures and air defences. British Aerospace (Dynamics) Ltd




second. The idea is that the A10 can destroy a large
number of tanks using the gun (each one of the shells
can destroy a tank!) while being fairly invulnerable it-
self, due to a heavily armoured area which protects the
pilot and important instruments.

The new rocket launcher is also an anti-tank
weapon. It has a firepower equivalent to a regiment of
artillery, although individual shots are less accurately
targeted, and it cannot keep up the rate of fire for long.
What it does is to fire a rocket which cruises to the
target area and then breaks up into a cloud of tiny
bomblets. This cloud can cover around two acres,
destroying most if not all of the equipment there.

Sophistication

The alternative way forward is increasing sophis-
tication, so that although less shots are fired many
more of them strike home. The most promising
development is also on anti-tank weapon, it will carry
out a similar role to the rocket launcher. It comprises a
rocket which is fired from some way behind the front
line, and given a preprogrammed destination. It then
breaks up into a large number of small shots which
parachute down. When these shots pass over a
tank, they explode, firing a cloud of hot gas and
metal vapour downwards with sufficient speed to cut
through the armour on the tank.

Another of these sophisticated weapons is a con-
ventionally armed cruise missile. This is given a tacti-
cal target such as an airfield in enemy territory, which
it flies to and then breaks up into a cloud of smaller
bombs which can then completely destroy a relatively
small target such as an airfield.

As far as winning a future war goes, it seems that
the increased firepower weapons may be the best. The
experience of the unproven Seawolf missiles in the
Falklands suggests that sophisticated weapons do not
necessarily perform correctly the first time they are
sent into a combat situation. Unfortunately, increased
firepower could mean increased civilian deaths; the
sophisticated weapons hold the promise of being able
to destroy military targets and nothing else. [

The extensive damage caused to HMS Devonshire follow-
ing a direct hit by the Sea Eagle missile. In operational cir-
cumstances this would have resulted in complete disable-
ment for the ship. (British Aerospace (Dynamics) Ltd

PRESENTS A RANGE OF SOUND MASTER AMPLIFIERS IN KIT FORM

TA 300 mono pre/power amplifier. Output power 30 Watts R.M.S. into 8
Ohms. Frequency Response 20Hz-20KHz (- 3dB). Two band tone con-
trols. Dual input sensitivity 50mv and 150mV. Harmonic distortion 0,1%.
Price £12.00 +£1.50 P&P

Size approx 125 x 85 x 40mm.

Note: All of the kits shown include all the parts
and heatsinks/hardware to make a good quality
amplifier. These amplifiers are only available in
kit form for assembly by home constructors and
hence each kit has a different ease of assembly.
Any further details on any of the kits shown will
be sent out free to customers who enquire at
the address or phone number (24 Hr Answer-
phone) shown below

Payment by Cheque/Postal Order
made payable to:
Platinum Audio Ltd.

Goods will be dispatched the
same day as the receipt of the p.o.
or clearance of the cheque.
(All prices include VAT)

TA 800MK2 Stereo pre/power amplifier incorporating phono equalisation,
three band tone controls and a loudspeaker protector/anti thump circuit.
Output power 72 Watts x 2 into 8 OChms. Sensitivity phono 3mV, line 300mV.
Requires only an external transformer (28-0-28V at 3 Amps/winding) and
case to complete a quality Hi-Fi amplifier. Size Approx. 215 x 265 x 40 mm.

Price £39.90+ £4.00 P&P

TA 323A Stereo pre/power amplifier incorporating phono equalisation
and two band tone controls. Output Power 30 Watts x 2 into 8 Ohms.
Frequency Response 20Hz-20KHz (—3dB). Harmonic distortion 0.1%.
Sensitivity phono 3mV, line 150mV. Requires an external transformer
(22-36V x 2 at 1A/winding) and case to complete a good quality stereo
amplifier. Size approx. 185 x 145 x 40mm. Pnce £25 00 +£2.50 P&P

TA 3600 Mono power amplifier for professional/domestic applications
requiring high output power. Output Power 300 Watts sine wave into 8
Ohms. Frequency response 10Hz-20KHz ( — 3dB). T.H.D.0,05%. Sensitivity
1.4V for rated output. Requires only D.C. supply of +/—60 to 75V at 8
Amps and a case to complete a really good quality high power slave
amplifier. Size Approx. 225 x 180 x 57mm. Price £55.00 +£4.50 P&P

Platinum Audio Ltd, 23 Burlington Street, Kemp Town, Brighton BN2 1AU
Tel: Brighton (0273) 685904. Fax: Brighton (0273) 300330
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Constructional Project —

SPATIAL
POWER
DISPLAY ¥

///)/).3}”)

GARY CALLAND e e

A novel and attractive way of
monitoring the output from a
stereo system. Provides four
separate l.e.d. displays.

NLIKE its name suggests, the Spatial Each comparator has a higher reference
UPower Display. or SPoD for short, is

an attractive and novel way in which
to monitor the power output from a stereo.

level than the one below it, hence an in-
crease in loudspeaker power increases the
number of comparators which have a high

output. The output from the comparators
simply switch on or off their associated
led's.

MULTI-SPEAKER
SYSTEM

To increase the system to accommodate
four loudspeaker inputs, the single system
described above could simply be repeated.
However, this is undesirable due to the cost
of components and in the large amount of
board space required. Instead. Time Divi-

Although primarily designed for car stereo
systems. the SPoD can be used with other
stereos, providing a suitable power supply
exists.

The SPoD provides four separate visual
displays representing the output from each
of the four car stereo loudspeakers.
Coloured l.e.d.'s are arranged so that their
positions represent the probable path of a
sound wave:. the greater the power, the
wider reaching the sound wave is likely to
be. In addition, as the power output
increases to a maximum, green, yellow and
finally red led's are progressively il-
luminated to provide additional power
output information.

The SPoD can be easily fitted to any
stereo system, regardless of power output
and loudspeaker impedance; a simple pre-
set control on the circuit board can be
adjusted to suit any power indication re-
quirements. Also, since the SPoD is small
and compact, it can be discretely mounted

/‘\ [\ N\ ! ’H‘ \
WAVEFORM
FROM | \
SPEAKER - -
virtually anywhere. ' / |
|

N\ i
' I\ | ! \ 1111
YRVAVATRVIINRIAY
Not only can the SPoD be used to help ‘\ | | /

balance loudspeakers, or to give indication l/ \ U
of a faulty amplifier output, it provides U
rather a pleasing visual accompaniment to
in-car music, perhaps even helping to ease
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VOLTAGE
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RECTIFIED OUTPUT,2,3ETC

VOLTAGE l
LEVEL AL LED
COMPARATOR DISPLAY

Hl - FI

AMPLIFIER RECTIFIER

REFERENCE -V REF 1,2.3ETC

SOURCE

LOUDSPEAKER

Fig. 1. Spatial Power Display block diagram and waveforms (below) showing the
basic principle of operation

N
1
{

IUI/\I\/-\ZW

V REF 3

the frustrations of those all too frequent v REF 2

hold-ups and traffic jams. OE7 e

HOWIT WORKS e
The basic principle of operation is shown

in Fig.l. Firstly, to simplify the

explanation, only a single loudspeaker
system will be. considered. The a.c.
voltage waveform developed across the
loudspeaker is converted by a rectifier stage
into a d.c. voltage, the magnitude of which
is proportional to the power output of the - ’ =
loudspeaker.

This d.c. voltage is fed to a set of voltage
level comparators. These change their out-

COMPARATOR
DU;PU‘

COMPARATOR
OI.I'I;W'

ICOM PARATOR

L - 1 ouTPUT { J ‘
put state from a logic low to a logic high | | = =
when their input signals exceed a preset — I R Ll U R U T RO ]

reference level.
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Fig. 2. Block diagram for the “cost saving” time division multiplexing system.

sion Multiplexing. as shown in Fig.2.. is
used to decrease costs and space.

Again, as before. the a.c. waveform from
the loudspeaker is converted into a d.c.
level. However. each of the four d.c. volt-
ages is fed to a single set of level com-
parators. one after another, rather than
each being fed to their own set. Likewise.
the output from the comparators only ac-
tivates one of the four le.d. display sets.
one after another.

Hence in this way. all four inputs are con-
tinuously. sequentially sampled to produce a
visual output on their associated l.e.d dis-
play. This scanning is performed at such
a speed that it cannot be detected by the
human eye and so the illusion of four per-
manently activated l.e.d. displays is given.

As an idea of the cost and space saving

advantages of this technique, the SPoD
only uses six i.c.’s whereas a comparable
unit using four identical separate systems
would use nearly double that number.

CIRCUIT
DESCRIPTION

The complete circuit diagram for the
Spatial Power Display is shown in Fig. 3.

The voltage waveform presented to each
set of loudspeaker terminals is fed to a
diode rectifier bridge wia d.c. blocking
capacitors Cl 1o C8. These are necessary
since some car stereos use a bridge
amplifier output stage. and the nominal
voltage applied to each of the two
loudspeaker terminals is about 5-6 volts
referenced to ground.

Individual diodes us opposed to a
packaged diode bridge were used to reduce
space and costs. Each rectified waveform is
smoothed by capacitors C9 to C12 and
resistors Rl to R4 to produce four d.c.
voltages.

These are fed into the four inputs of
the analogue switches contained in 1C3.
Only one switch is closed at any one tiime,
depending upon the logic state of the con-
trol inputs. Hence, only one of the four d.c.
voltages is allowed to pass onto the next
stage.

The selected voltage from IC3 is buffered
by IC4c and fed into each of the non-
inverting inputs of the five comparators
formed by 1C4b and 1CS. Zener diode D18.
resistor R6é and preset VR produce a con-
stant reference voltage in the range 0 to 10
volts. This is buffered by 1C4a and potted
down into five voltage levels by the resistor
network formed by R8 to R12.

These five voltages are fed into the
inverting inputs of the comparators to
provide the five different reference levels.
Varying VRI. and therefore the reference
voltages. allows different stereo amplifier
outputs to be catered for.

Each comparator output is buffered by
IC6é to produce a common le.d. drive to
each le.d. display. via current limiting
resistors R17 to R2l. Only one led.
display set is activated at any one time
since only one of the transistors TRI1-TR4
1s switched on at any one time.

The transistor control signals are the
same signals that close 1C3’s analogue
switches. and are obtained from four alter-
native outputs from the eight available
outputs of the octal counter 1C2. This is
clocked by the oscillator formed by ICla,
IC1b. capacitor C13 and resistor RS.

All unused logic gate inputs are tied to
ground and diode D1 ensures that incor-

SPATIAL
POWER

DISPLAY
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Fig. 4. Printed circuit board
component layout and full
size copper foil master patern.
The method of mounting the
diodes and led.s is shown

Q Fig. 5 Full size led.
% display drilling template
for the specified plastic

case.
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rect connection of the power leads (the
wrong way round) does not result in a
useless set of smouldering i.c.’s!

CONSTRUCTION

Construction of the SPoD is straight
forward as all the components fit quite
tightly on a standard sized p.c.b. The
component layout and full size copper foil
master pattern is shown in Fig. 4. This
board is available from the EE PCB Serv-
ice, code EE714.

It is best to start construction of the
p.c.b. with the five wire links and diodes D2
to D17, as these would be difficult to fit if
other nearby components were in position.
Note the orientation of the diodes.

Next, the resistors and capacitors may
be fitted, followed by the diodes D! and
D18. Capacitors C! to C8 are quite densely
packed and so it is best to fit the inner-
most capacitors first, then work outwards.
I.C. sockets are recommended to reduce i.c.
damage, and they should be fitted next,
together with the four transistors.

Finally, the l.e.d.’s should be mounted.
all at the same height above the p.c.b. This
is ensured by fitting a lcm long piece of
plastic sleeving over each l.e.d. lead. Also,
the orientation of the le.d. is important;
the long lead (the anode) of the led.
should always be inserted in the inner most
of the two l.e.d. holes.

A careful inspection of the copper track
side of the p.c.b. to check for solder bridges
is a good idea before the i.c.’s are inserted

into their sockets: the usual CMOS hand-
ling precautions should, of course, be ob-
served. Short lengths (about 10cm) of
power supply and loudspeaker cable can
then be soldered into their associated p.c.b.
pads. The p.c.b. is then ready for mounting
in its case.

The p.c.b. is mounted on the inside of
the case lid by four 6BA bolts. The cables
are then connected to a 10-way strip of ter-
minal block mounted on the other side of
the case lid. The use of terminal block al-
lows ease of connection to the power sup-
ply and amplifier loudspeaker outputs.

Drilling the holes for the l.e.d.’s, in the
case body is quite difficult and is best done

l.e.d.’s. Appropriate lettering will finish the
unit off nicely.

POWER
INDICATION
CALCULATION

The SPoD relies on the formula:
Power = V2/R

to indicate the peak power output of
a loudspeaker where V =voltage across
the speaker terminals, and R =loudspeaker
impedance (4 ohms for most car speakers).

The following table shows at what approxi-
mate power levels each l.e.d. will illuminate
for various reference voltage settings.

Reference Level 10V 9V .47 v 6V 5V
Red 25W 20W 16W 12w 9w 6w
Yellow oW 5w 4w k1Y% 2w 1.5W
Green 1.8W 1.5W 1.2W 0.9W 0.6W 0.5W
Green 0.4W 0.3W 0.25W 0.18W 0.14W 0.09W
Green 0.09W 0.07W 0.06W 0.04W 0.03W 0.02W
using the template, Fig.5. (or a photostat

of it). This is stuck onto the case top with TESTING AND

sticky tape and a small drill (about Imm INSTALLATION

diameter) is used to produce a hole at each
corner of the l.e.d. cutout.

Once this is complete, the template can
be removed, and the complete l.e.d. cutout
can be made using the small corner holes
for guidance. This method will ensure a
neat, balanced distribution of l.e.d. holes
which lie directly above their associated

With the unit powered. turning the
reference level control preset VR to give 0
volts out should result in all the led.s
being illuminated. If this is so, all is well.
All that remains is to connect the SPoD to
your stereo system, and to adjust the
level control to the required power level
setting. |

MARKET PLACE

COMMUNICATIONS RECEIVER
wanted - must be compact. Good price
offered. (0875) 811816.

WANTED any info. on Epson QX16 com-
puter especially need users manual and also
correct DOS version. Tel: (0825) 890771.
WANTED for Samleco DX85 printer, paral-
lel interface, or circuit diagram, or cur-
rent address. G. Waye, 32 Lindale Avenue,
Hornsea, North Humberside.

AVO 8 f£100. Megger £50. Current
clampmeter £16. H.\V. probe £16. Tel:
081-554 2913. 6-8 p.m.

MARCONI component bridge, h.f. signal
generator, a.c. VIVM, attenuator, Q-meter,
misc. books, HRO spares, Variac. Details:
(0293) 885701.

COMMODORE AMIGA 500 2.5M RAM,
colour monitor, Digipic sound sampler,
speakers, software. V.G.C. £600. 040377
545.

BEGINNER to electronics requires com-
ponents for nothing or a small price. Will
pay for P&P. Mr Dean, Blenheim, Walton
Lane, Bosham, Nr. Chichester, West Sussex
PO18 8QF. Tel: 574004.

BBC MODEL B computer £130 with DOS

plus 40 track DSDD disc drive £200. Tel:
574-8981, Southall, Middlesex.

WANTED Bush Ranger P.T.V. tuner unit.
Ex Ranks R3 (price). Details of Sony
AC2DL mains adaptor. Mr R. Trayers,
6 Woodfield Road, Bebington, Wirral,
Cheshire.

512K expansion for the Amiga, real time
clock, 1M bit drams, new boxed. Please
write s.a.e. Mr D. J. Reece, 12 Railway
Cottages, Station Road, Whitstable, Kent
CT51J2.

WANTED car door left open chimer, 12V
circuit or just i.c. (to produce a “bing” type
sound). Contact Peter 061-773 1931.
MARCONI synthesis sig. gen. 10-520MHz,
0.2-400mV cables, manuals, very stable and
accurate £510. Tel: (0473) 85203.

MAPLIN Road Winner radio control car,
4WD. Unwanted gift, as new. Price £50. Tel:
(04867) 3277.

WANTED 6mm magnetic tapes preferably
4x180 min. but any length acceptable
or ideas where obtainable. Mr F. J.
Pearce, Fieldways, Longridge, Sheep-
scombe, Stroud, Glos GL6 7QU.

WANTED details on Corvus systems 5MB

FREE READERS ADS.
RULES Maximum of 16 words plus ad-
dress and/or phone no. Private adver-
tisers only (trade or business ads. can be
placed in our classified columns). Pen
pals or items related to electronics only.
No computer software. EE cannot ac-
cept responsibility for the accuracy of
ads, or for any transaction arising be-
tween readers as a result of a free ad.
We reserve the right to refuse advertise-
ments. Each ad. must be accompanied
by a cut-out valid “date corner”. Ads.
will not appear (or be returned) if these

[ rules are broken.

hard drive model 5MB/M Rev.C pin-outs
etc required. Contact lan Milliken, 73 Upper
Road, Greenisland, Co. Antrim, N. Ireland .
Tel. (0232) 868614.

OSCILLOSCIPE triple channel 25MHz
hardly used standard features new probes.
Bargain offer £285. Middx. 081-903 4930
any time.

WANTED pin connections for EM80 valve.
S. A. Knight, 5 De Lisle Close, Market Har-
borough, Leics LE16 9Nn

FOR SALE 4116, 2716, 40p. 2732, 60p.
8251, 8255, 8085, 80p. All ex-equip.
Sterling/lrish accepted. Ken Humborg, Bal-
linagard, Roscommon, lreland. Tel (0903)
26616

Name & Address:

Signature...... .

BLOCK CAPITALS PLEASE

COUPON VALID FOR POSTING BEFORE 4 JANUARY '91
(One month later for overseas readers)

SEND TO: EE MARKET PLACE, EVERYDAY ELECTRONICS
6 CHURCH STREET, WIMBORNE,

Please read the RULES then write your advertisement here — one word
to each box. Add your name, address and/or phone no. Please publish
the following small ad. FREE in the next available issue. | am not a
dealer in electronics or associated items. | have read the rules. | enclose
a cut-out valid date corner.

. ....Date..

DORSET BH21 1JH.

[ For readers who don’t want to cut too much out of the issue send a photostat or a copy of the coupon (filled in of course) with a cut-out valid“date corner” l P
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ULTRASONIC CAR ALARM

Technik fiir Kenner - Made in Germany

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

Uitra Sonic Car Alarm

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

Complete kit including case
44.3678KL £ s
In addition the system has a voltage
sensing device i.e. the alarm is also
triggered if appliances are switched on
by an unauthorised person (e.g. the
intg;ior lighting when the door is ope-
ned).

PC Radio (eiexior Eiectronics Febuary 1990)

DIGITAL PROFESSIONAL ECHO 1000

(Etektor Eiectronics June 89)

This low cost echo unit is certain to
impress music lovers - amateur and
professional - everywhere. Excellent
specification and top performance

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

make the EU 1000a winner and despite  Complete kit
meeting professional requirements the 44.255BKL ............... £ 950
unit will not make too big a hole in your

ocket. - Headz assembled module

orking on the delta modulation prin- Q4.255F ... .50

Specification

Input sensitivity: Additional features:
Input1: 2mV  inputs mixable
Input2: 200 mV . single and multiple echo
adjustable delay level
switchable vibrator
switch-controlled noise suppression

Dealy Time: .
variable from60msto1s .

Bandwidth :
100 Hz to 12 kHz

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

Complete kit Ready assembled module
44 544BKL ............... € 8275 44544F................ 137.30
VM 1000 Video-Modulator (eiexor eiectronics arch 0) RFK 7000 computer delivers a vertical sync. of

Ordering and payment:

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

Complete kit
44,546BKL ............... £

O prices sxcluding V.A.T. (french customers add 18.6%T.V.A)

® send Euro-cheque, Bank Draft or Visa card number with order.
Please add £ 3.00 for p & p (up 1o 2 kg total weight)

e postage charged at cost at higher weight Air/Surface -

® e deliver worldwide except USA and Canada

e dealer Inquines weicome

EIO)HZ and a horizonta! sync. of 15.625
2).

The voltage supply is gained from a
12V/300mA-DC voltage mains adap-

RGB-CVBS Converter

(Elektor Etectronics October 89)

Nearly al computers supply as an out-  tor.

put signal for colour monitors RGB si-  Complate kit

gnals. With the help of the RFK 7000 it  44.525BKL ............... £ 66.50
1s possible to record this signals with

a videorecorder or to give themontoa  Ready assembied module

colour TV (This is only possible, if the ~ 44.525F.................... 119.50
FRK 7000

CVBS-RGB Converter

With the help of the FRK 7000 e.g. itis  Complete kit

possible to use a cheap clour monitor 44 S09BKL ............... £ 66.50
with RGB input on a video recorder.

The voltage supply is gained from a  Ready assembled module
12V/300mA-DCvoltage mains adaptor.  44.509F....................

( YV AGB-FBAS-Konverier RFK 7000 )

—

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




Technik fiir Kenner -

LPS 8000 /LC 7000 Low Cost Show Laser

Made in Germany m—m———————————

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

{ Electronics The Maptin Magazine Dec 88 + Feb-Mar 90)

An almost infinite number of
circular pattems can be pro-
jected onto a wall or ceiling
with this super iaser show
equipment,
The complete project inclu-
des a laser tube and accom-
panying power supply, hou-
sed in a metal case, and a
laser controller, LC 7000. The
Iaser controller drives the ac-
2 dpanying deflection unit,
f ixed onto the laser power
supply case, which produces
the numerous configura-
tions.
Naturall¥I the laser tube, toge+
ther with the power suppIy
can produce beams without
the faser controller and the
controller can be used with
other, similar lasers.

LPS 8000 Laser Power Supply, complete kit LPS 8000 Laser Power Supply, ready assembled module
Version 240 Volts AC Version 240 Volts AC

44.428BKL220 ......... £ 86.90 44.428F240.............. £ 156.50

Version 220 Volts AC Version 220 Volts AC

44.428BKL240 ......... £ 86.90 44.423F220.............. £ 156.50

LC 7000 Laser Controller, complete kit LC 7000 Laser Controller, ready assembled module
Version 12 Voits DC Version 12 Voits DC

44.427BKL ............... 60.80 44.827F.......ceeen. £ 104.30

H-N Laser Tube 2 mW Laser Motor-Mirror Set, complete kit
Q.428LR................. 60.80 44.506M .................. £

ELV

VIDEQO RECORDING
AMPLIFIER

(Elektor Electronics April 86)

Losses can easily occur when copying
video tapes resulting in a distinct re-
duction in quality. By using this video
recording ampli »er with no less than
four s') outputs, the modulation range
is enlarged and the contrast range of
the copy increases.

Two level controllers for edge definition
(contour) and amplification (contrast
range) allow individual and precise
adaptation.

IBM PC Service Card

This card was developed for assistance
in the field of service, development and
test. The card is used as a bus-exten-
sion to reach the measurement points
very easy. Itis also possible to change
cards without having a "hanging com-
puter”.

(Elektor Electronics May 1990)

Complete kit

44.517BKL ............... £ T1.95
Ready assembled module

44 517F. ..ol 137.95

TA 1000 Telephone Answering Unit

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

(Elektor Electronics January 1990)

Complete kit

3BKL ............... £ 45.65
Ready assembled module
44 433F.................... 7.25

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

v . ®
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( Electronics The Maplin Magazine Jun-Jul 86 +
Eleidor Electronics December 89)
Complete Kit including Textool sok-

ket, connectors, sockets, Flat band
cable, PCB, Software

44.474BKL............... £ 6085
Ready Assembled Module
4474F.........ooeel £ 113.00
Software, single

44, 4748W ................ 17.85

(33) 82.83.72.13 - Fax: (33) 82.83.81.80

ELV France - B.P. 40 - F-57480 SIERCK-LES-BAINS - France - Tel.:



FOR YOUR

by Barry Fox

ENTERTAINM

Highly Desirable

There is a new breed of shop in Britain
which sells electronic gadgetry with a
difference. The difference is that every-
thing is high tech, high price and high
design, irrespective of manufacturer. You
will see a Bang and Olufsen hi fi along-
side a Sony personal video player, a Tis-
sot quartz watch carved out of granite,
the smallest camcorders, personal stereo
players that work under water and radios
powered by the sun.

The idea for this kind of shop came
from America and over there the format
has broadened, to a shop or mail or-
der house, which sells anything that has
a high tech feel about it. The leader of
the pack is The Sharper /Image with a
catalogue which costs $2 and is read by
over twenty million people a month.

The secret of the catalogue is that
it's glossy, and makes everything seem
eminently desirable. The secret of the
shop is that it is laid out to let customers
get their hands on the gadgets and try
them.

| browsed recently, trying a leather
bound chair with motor-driven massag-
ing rollers built in and a footstool that
vibrates to sooth tired muscles. A car
cassette radio is built into the chair for
music while you relax.

An ordinary cordless phone is re-
packaged in transparent plastics so that
all the components are visible. Panasonic
has a battery powered vacuum cleaner
that looks like a computer mouse, and
cleans up desk tops. A Swiss clock runs
on air, getting its power from changes in
room temperature which cause expan-
sion and contraction of a gas chamber,
which in turn winds the main spring.

Shockproof
There's shockproof baggage,
waterproof camcorders, an outdoor

loudspeaker system from Bose, and
various gaily coloured p.v.c. personal
swimming pools with sun-reflecting
surfaces, to tan while you soak. A pocket
computer helps you quit smoking by
telling you when the next one in a cut
down programme is due. Of various
ultrasonic gadgets, one is for personal
massage and another to scare off pests.

Inevitably, there are air ionizers, and a
hand-held electronic dictionary that takes
phonetic entries and both displays and
speaks the correct spelling. A key ring,
designed in Germany, has a range of
rings which slide round a precision en-
gineered track.

For the car there are radar speed trap
detectors and for the health freak there’'s a
hand-held device that takes your blood
pressure from a finger ring. A watch with
titanium dial creates bizarre colour pat-
terns and a head for a conventional
shower produces a pumped spray for
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massage. And so it goes on with fancy
baggage, sports shoes that float, stylish
portable alarms and pocket electronic
memos.

The Sharper image'’s rival, B8 N Genius,
plays the same mouth-watering game
with a video projector that looks like a
slide projector (from Sharp), a book with
built-in safe, a portable copy machine
that sends faxes and a wrist-watch for
cyclists that computes speed.

In their own right none of these
gadgets is really that special. The trick is
either to put them all together in a
hands-on showroom or offer them in a
glossy catalogue with beautiful colour
pictures and text which emphasises the
technical tricks which they play.

As so often happens with gadgets, the
chances are that most people will buy
for the sake of a feature or facility that
sounds exciting, but in practice is of no
long term value. How many people who
have bought video recorders with perfect
freeze frame reproduction, actually use it?

In Reverse

While browsing in The Sharper Image,
| came across one gadget which for years
I've been hunting. It's called a reverse
converter.

Anyone with equipment, like a port-
able computer, radio, audio recorder or
camcorder, which uses rechargeable bat-
teries, will know the value of a charger

which copes with a//mains voltages. Too
many chargers work on one voltage only,
2207240V for most of Europe. So when
you are in a country like the US, Japan
and parts of Southern France with 100 or
110V mains, you can’t charge your bat-
teries — which is no joke if the machine
runs only on its own rechargeable cells.

It is easy to buy a plug-in
converter that drops 220/240V mains to
100/110V, so that American and
Japanese equipment can be used all over
Europe. But until recently there were only
two ways of coping with the reverse
problem.

One was to buy and carry round a
bulky and heavy bench transformer that
lifts 100/110V to 220/240V. The other
way is to buy a 100/110V charger (while
abroad) and either carry both chargers or
use the foreign one in Europe with a
down converter.

~ The Sharper Image had the per-
fect solution. A reverse converter
looks exactly like one of the small
220/240V-10-100/110V droppers but
works in the reverse direction, stepping
up from 100/110V to 220/240V.

These reverse converters are made in
Hong Kong, but sold in the US by a
company called Franzus of Middlebury
in Connecticut. The price is around $15
or £10. Doubtless some enterprising firm
will soon catch on and import them into
the UK.

mmm Goodbye Disas ter

After 35 years of controlling commercial
TV and radio the Independent Broadcast-
ing Authority shuts down at the end of the
year. to be replaced by the Radio Authority
and Independent Television Commission.
Although the IBA employs some fine en-
gineers at its laboratory in Winchester, the
desk bound brass at its headquarters in
Brompton Road have never seemed to un-
derstand anything of the technology which
ultimately pays their salaries.

For many. the IBA has seemed tooth-
less, even when it did understand what was
going on. The Authority let TV-AM win a
breakfast TV franchise on the promise of a
mission to inform. and then make scuds of
money from superficially covering trivia. |
am one of several who remembers how
the original TV-AM researchers kept want-
ing help on technical items which never
appeared and for which the helpers were
never paid.

Brompton Road made a complete hash
of the launch of Nicam digital stereo sound
for TV. which crept onto the market with
almost no publicity.

Most recently the Authority let its satel-
lite operator BSB run amok, to create the

IBA's biggest ever disaster and almost cer-
tainly kill the MAC TV system which had
been developed at Winchester. With MAC
goes the European high definition TV sys-
tem that Winchester has also been helping
to develop.

So when IBA Chairman George Russell
gave a farewell spcech at the Banqueting
House in Whitehall recently the room
was packed with people hoping for some
horse’s mouth comment about the BSB
debacle.

But they were disappointed. Although
Russell talked at length about the IBA's
grand achievements he only mentioned
BSB in passing, saying he was sure the
audience would understand why he was not
going to say more.

What he did do. however, was play a
long video tape compilation of excerpts
from commercial TV programmes. Al-
though the sound system used in the Hall
to amplify Russell's speech worked per-
fectly. the sound from the IBA's video tape
was so appalling that no-one could hear the
dialogue or commentary.

All things considered this seemed an ap-
propriate way to say goodbye to the IBA.

Everyday Electronics, January 1991
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DESIGN YOUR
OWN CIRCUITS

Small Signal Amplifiers

MIKE TOOLEY BA

This ten part series aims to dispell
some of the mystique associated
with the design of electronic circuits.
It shows how even the relative
newcomer to electronics can, with
the right approach, desigrn and realise
quite complex circurts.

In this second part we deal/ with
small-signal amplifiers and introduce
a number of useful circuits based on
transistors and integrated circurt
operational amplifiers. Our design
problem is based on a microphone
pre-amplifier systern and our
companion project deals with the
construction of a simple intercom.

Introduction
Amplifiers are found in some form or
another in almost every electronic circuit,
Since this topic is extremely broad (cover-
ing a.c.. d.c. and power amplifiers) we have
divided it into two parts. This first part
deals with amplifiers which operate with
signals of relatively small amplitude. These
“small-signal™ amplifiers are found in the
initial stages of a wide variety ot electronic
apparatus including audio equipment and
test instruments.
In  general a
should:
(a) provide a defined value of voltage
gain
(b) maintain the desired value of volt-
age gain over a defined range of Ire-

small-signal  amplifier

quencies

(¢) exhibit pre-determined constant
values of input and output
impedance

(d) operate without producing sig-
nificant distortion or noise (which
would otherwise muar the signal)

(e) operate within prescribed limits over
a range of supply voltages and am-
bient temperatures

Specifications

A typical small-signal amplifier specifica-
tion may run along the following lines:

Everyday Electronics, January | 99/

Voltage gain: 100
Frequency

response: 20Hz to 20kHz at-3dB
Hum and noise:  Less than 100pV r.m.s.

Distortion: Less than 0.01% t.h.d.
Input impedance: SOkilohm
Output

impedunce:  600ohm
Supply voltage: +9V 1o +12V at
10mA (nominal)

This specification should be reasonably
self-explanatory. The stated voltage gain

(i.c. ratio of output voltage to input volt-
age) is 100. Hence. an input signal of ImV
should produce a corresponding output
signal of 100mV._ an input of 2mV should
produce an output of 200mV. and so on.

A point will. however. urise when the
output voltage no longer increases as the
input voltage increases. At this point, the
output signal will become “clipped™ and
severe distortion will result. 1t is worth
noting that. since the maximum amplitude
of the output voltage is usually dependent
upon the supply voltuge. the maximum
undistorted output voltage will normally
increasc if the supply voltage is increased.

The frequency response is a measure of
the amplifier’s ability to amplify signals
over a range of frequencies. Ruther than
specify the voltage gain at a number of
frequencies. we simply state the two fre-
quencies (one lower and one upper) ut
which “cut-off™ is said to occur. The term
is. however., a little misleading since it
would tend to imply that there is no output
signal at all beyond the specified cut-off
frequencies.

Since the cut-off frequency is usually
taken to mean the frequency at which the
voltage gain falls by 3dB from its max-
imum (mid-band) value. this notion is
patently untrue! In fact. a reduction of 3dB
corresponds to a decrease of approximately
30 per cent (i.e. the voltage gain at the cut-
off frequencies will be approximately 70
per cent of its maximum value). Fig. 2.1
illustrates this point (note how the voltage
gain remains substantially constant over
the mid-band region but falls of beyond
the two cut-ofl frequencies. I and fy;).

All amplifiers. however well designed.

GAth
Mi1D - BAND
AV MAX [P T
0:707 AV uax |— = — — o= e — S R k"\
1
1 1
i [}
! BANDWIDTH = fH — fL 0
] 1
] I
| |
fL fy FREQUENCY |
—

Fig. 2.1. Typical frequency response for a small-signal amplifier
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produce some noise and some distortion.
Noise may arise from several sources
(including that which is produced within
transistors  and  resistors).  In mains
operated equipment. “hum™ (a signal
which is induced from the a.c. supply
mans) and  ripple”  (a residual a.c.
component present on the d.c. supply rail)
arc invariably present.

The sample specification lumps all forms
of hum and noise together and simply
indicates that the maximum value of un-
witnted signal component (i.e. hum and
noise) at the output will amount to 100pV
r.m.s. Since the signal level at this point will
normally be several hundred or several
thousund times greater. the unwanted com-
ponent will usually be negligible (this point
is further developed later).

Distortion arises from the inherent non-
linearity of transistor characteristics and
results in the generation of unwanted har-
monic components. Since it very large num-
ber of such components may be present. it
is usual to quote a figure for the “total
harmonic distortion™ (t.h.d.) present. This
is usually specified as a percentage of the
maximum output. A value of 0.01 per cent
is. to all intents and purposes. negligible.

Input and output impedances are speci-
fied in order that the amplifier stage can
be “matched™ to a particular application.
Some input devices (such as microphones
and pick-up cartridges) require reasonably
accurate termination in order to provide
their stated characteristics. An amplifier
designed for use in such a configuration
must. therefore. provide i correct value of
input impedance.

Matching of output impedances s
equally important although an amplifier
with a low output impedance will usually
drive another amplifier stage having a high

input impedance without any special
precautions.

Input signal
characteristics

Before we start to delve into the circuitry
used in a variety of small-signal amplifiers,
it is worth considering some of the essen-
tial characteristics of the signals which we
might have to deal with.

The most important parameters are
input levels (usually expressed in r.m.s.
or peuak-peak voltages) and frequency
response (expressed . in terms of the
maximum and minimum frequency com-
ponents which must be present in order to
ensure reasonably faithful reproduction of
the signal).

These parameters will be of considerable
importance in the design of the amplifier.
We must., for example. ensure that the
input stage (and any subsequent stages)
are not over-driven by excessive signal
amplitudes. Failure to observe this precau-
tion will result in excessive distortion on
signal peaks due to “clipping”. Further-
more. the frequency response of the circuit
must be tailored to the signal.

If the bandwidth of the amplifier is made
excessive (in comparison with the signal)
we will unnecessurily worsen the signal-to-
noise ratio at the output (this topic is also
dealt with in greater depth later). If. on the
other hand, the bandwidth is made too
narrow, the quality of the signal will sufter
and the output signal will no longer be
a faithful reproduction of the input. This
may all sound too obvious but nevertheless
these simple precautions are often over-
looked.

The following information is provided as
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a guide to some of the most common signals and sources that will be encountered:

Signal/source Typical Typical Typical frequency
impedance amplitude range
range (r.m.s.)

High quality microphone used

with speech and music 1500hm 500uV to SmV 50Hz 1o |5kHz
Communications quality

microphone (speech only) 6000hm 2mV o 10mV 300Hz 10 4kHz
Compuct disk (line output) 50kilohm 10mV to 1V 20Hz to 20kHz
V.H.F. radio tuner (line output) 50kilohm 100mV o 1V 40Hz 1o 15kHz
Medium wave radio

(headphone output) 1500hm 200mVito IV 200H7 to 6kHz.
High quaiility cassette tape

deck (line output) SOkilohm S50mV o 1V 50Hz to 12kHz
Low quality cassette tape

deck (carphone output) 1500hm 200mV to IV 100Hz to 6k Hz
Record pick-up cartridge

(dynamic) 50kohm 2mV o 10mV 20Hz to 20kHz
Record pick-up (piczoelectric) 2megohme 10mV to [00mV  20Hz 10 20kHz
Transistor bias current is crucial to the operation of
amp[iﬁers an amplifier stage in a true lincar mode.

The prime mover within most practical
amplifier circuits is the humble transistor.
A single transistor is capable of providing a
current gain (in common-emitter mode) of’
typically between 150 and 300. This cur-
rent gain can be easily harnessed to provide
voltage amplification.

In order to operate in a lincar mode (in
which the output signal produced by an
amplifier is a faithful replica of its input) it
is necessary (o bias the transistor into the
lincar region of'its operating characteristic.
In practice. a small current must be applied
1o the base in order’to produce a standing
(quiescent) current in the collector. The
base bius current is then effectively mod-
ulated by the input signal (i.c. the value
of base current increases and decreases
around the mean value of bias current).

The collector current is an amplified ver-
sion of the base current. This current sim-
itarly increases and decreases around its
standing value. Since this action is ade-
quately explained in most electronic text
books. we shall develop this theme no fur-
ther other than to state that the value of

Failure to set the bias current correctly
(cither too high or too low) can result in
excessive distortion (clipping) of the output
signal.

Selecting

transistors

Since transistor current gain (hy) is liable
to consideratte variation it is wise to design
circuits that are tolerant of a wide variation
in current gain. In the case of linear circuits
(c.g. small-signal amplificrs) negative feed-
back should be used to determine actual
stage gains. Remember, also. that current
gain falls at high values of collector cur-
rent.

Low noise transistors (e.g. BCI109)
should be used in circuits where signals
have a relatively tow amplitude (10mV. or
less). Such devices should normally be
fitted in the first and subsequent stages of
an audio pre-amplifier.

The following table relates to the most
popular types of bipolar transistor for use
in small-signal amplifiers (r.f. transistors
will be dealt with separately in Part 7):

Device  Type le Veur = Wb Voo =Po he  atl, fy Case  Application

max.  maX.  max. max.  max. tp style
IN2926 NPN  100mA 18V 18V SV 200mW 200 2mA  200MHz TO9 General purpose
IN3702  PNP  -200mA 25V 40V -5V 60mW 175 2mA 100MHz TO92  General purpose
IN3703  PNP  -500mA -30mV -S0V -5V 300mW 125 2mA  100MHz TO92  General purpose
BCI07 NPN 100mA 45V S0V SV 30mW 240 2mA  250MHz TOI8 Driver
BCI08  NPN 100mA 20V 0V 5V 3mW 240 2mA  250MHz TOIX  General purpose
BCI9  NPN  100mA 20V 3V 5V 60mW 250 2mA  230MHz TOI8®  Low noise
BCI42  NPN R0OmA 60V 8OV 5V X0dmW 25 200mA  4O0MHz TOS  Driver
BCI43  PNP  R00mA -6V .60V -3V E0mW 25 200mA  100MHz TOS  Driwr
BCI6¥ NPN  S0mA 20V 30V 5V 3omW 240 2mA  250MHz TO92  General purpose
BCI69 NPN 100mA 20V 30V 5V 300mW 250 2mA  250MHz TO92  Low noise
BCI71  NPN 100mA 48V S0V SV 00mW 290 mA  250MHz TO92 Plastic BC107
BCI77  PNP  100mA 45V -30V -5V 300mW 240 2mA  200MHz TOI8  BCI07¢complement
BCI78  PNP -100mA -25V -3V -5V 300mW 240 2mA  200MHz TOIX®  BCIO8complement
BCI79  PNP -100mA -0V 25V -5V 300mW 240 2mA  200MHz TOIX  BCI09complement
BCIX2L NPN  200mA SOV 60V SV 300mW 225 2mA  150MHz TO92  Driver
BCIKIL NPN 20mA 30V 45V 5V 300mW 250 2mA  [50MHz TOY92 General purpose
BCIXIL NPN  X0mA 3V 45V 5V 0mW 250 2mA  150MHz TO92  Low noise
BC212L PNP -200mA -50V 60V -5V 300mW 200 2mA  200MHz T092 BCIS2L complement
BC2I3L PNP -20mA -30V 45V -5V 300mW 200 2mA  200MHz T0Y?  BCIR3L complement
BC24L PNP  -200mA -30V 45V -3V 30mW 22§ 2mA  200MHz7 T092  BCIR4L complement
BC478  PNP  -S0mA -4V 40V -5V 360mW 175 2mA  |50MHz TOI8  BCI08 complement
BCS4  NPN  100mA 30V 0V SV 62SmW 250 2mA  30OMHz TOY2u Plastic BCIOS
BC349  NPN [0mA 30V 30V SV 625mW 250 2mA  300MHz TOY2 Plastic BC1Y
BCSS®  PNP  -100mA -45V  -50V -5V 62SmW 250 ImA  360MHz TOY2 Plastic BCI7X
BCSS9  PNP  -100mA -0V 30V -V 625mW 250 ImA  250MHz TO92 Plastic BC1TY
BCY70 PNP -200mA -0V -5V -5V 30mW 150 2mA  200MHz TOI8 General purpose
BCY7] PNP -200mA -45V 4§V SV 300mW 150 2mA  200MHz TOI& General purpose
ZTX107 NPN 100mA 50V 60V 5V 250mW 240 2mA  300MHz E-line Plastic BC107
ZTXI08 NPN 100mA 30V 45V SV 250mW 300 2mA  350MHz E-line  Plasiic BC108
ZTX109 NPN 100mA 30V 45V 5V 250mW 400 2mA  350MHz E-line Plastic BC109
ZTX300 NPN S00mA 25V 25V SV 300mW 150 10mA  350MHz E-line General purpose
ZTXS00 PNP -S00mA -2V 25V .5V 300mW 150 10mA  150MHz E-line  ZTX300 complement
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The column headings used in the forego-
ing table deserve a little more explanation.
They have the following meanings:

Heading Meaning

Device Maunulacturer’s coding

Type Transistor type; either npn or
pnp

I, max. Maximum value of collector

current
Maximum value ol collector-
emitter voltage with base
left open-circuit
Maximum value of collector-
base voltage with base left
open-circuit
Maximum value of (reverse)
emitter-base  voltage  with
base left open cireuit
Maximum total power dis-
sipation
hye Small-signal current gain (in
common-emitter configura-
tion)
at I, Value of collector current at
which the small-signal cur-
rent gain is quoted
Transition frequency  (i.c.
the frequency at  which
the common-emitter current
gain falls to unity)
Transistor encapsulation (and
pin connections)
Application Recommended use for the
device (or generic type if the
device is a plastic encapsu-
lated or complementary ver-
sion of another transistor)

Voo Max.

Veho Mix.

Vho Max.

P, max.

fLtyp.

Casce style

Question 1: The following transistors
are available: BC142, BC107. and BC109.
Which of the transistors is most suitable
for operating:

(a) ina complementary configuration in

conjunction with a BC177
(b) as the first stage of a pre-amplifier in
a low-noisc amplifier

(¢) in a circuit where the collector-
emitter voltage is expected to be in
the range 20V (o 40V with a maxi-
mum collector current of 1SmA?

Gain groups

Various transistors (such as the BC107.
BC108. BC109. BC168. and BCI169) arc
available in one of several “gain groups™.
The gain group is denoted by means of a
sulfix letter as follows:

Suffix Current gain (he,)
A 110-220
B 200-450
C 420-800

Thus a BCI08B can be expected to ex-
hibit a current gain in the region 200 (o 450
(when operated with i nominal 2mA col-
lector current). If high gain is important.
it is thus important to obtain a transistor
from the highest available gain group.

Readers should note that at least one
supplier only supplies devices from the
highest gain groups. thereby ensuring that
performance specifications are more than
adequately met!

Low noise
amplifiers

Special precautions must be taken with
the design of amplitiers which are to be
operated with very small signals. A mean-
ingful indication of the cficct of noise
within an amplifier is provided by the
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“signal-to-noise ratio”. Clearly, the effect
of noise will be mare significant when the
relutive magnitude of the signal present is
reduced (e.g. in the quieter passages of a
piece of music).

The signal-to-noise ratio provides i
yardstick which allows the effect of noise to
be quantilied in refation to the signal
present. Since the signal cannot readily be
separited from the noise at the output. the
signal-to-noise ratio is usually specified as:

Signal-to-noise ratio
=10 log..,( Psici + Noist: | dB
Proisi: )

=20 IOQm( Vsii + Noist: | dB
Vnoist:
where Pgi¢; « noist: 18 the r.mus. output
power developed with the signal present
(ie. including the residual noise).
Pnowgi: is the rms. output  power
without the signal present (i.c. residual
noise only prcscm). VSI(i+N()ISlf is the
r.m.s. output voltage developed with the
signal present (i.e. including the residual
noise). and Vngisy: is the rm.s. output

tively low values of collector current (e.g.
100pA). Maximum current gain, on the
other hand. usually corresponds with much
larger values of collector current (e.g.
2mA). Hence. there is a trade-off between
gain and noise performance.

In the first stage of a multi-stage
amplifier we would thus usually sacrilice
gain in favour of noise performance and
operate the transistor with a low value of
collector current. Subsequent stages (Where
noise is not so critical) could benefit from
the larger values of current gain which can
be obtained by employing larger values of
collector current.

Transistor amplifier

configurations

Three different circuit configurations are
employed for transistor amplifiers depend-
ing upon which of the three transistor con-
nections is made “common” to both input
und output (sce Fig. 2.2). The three basic
circuit configurations exhibit the follow-
ing characteristics (typical values given in
brackets):

Parameter Mode of operation
Common emitter Common collector Common base
(emitter follower)
Voltage gain medium/high unity high
(40) (1) (200)
Current gain high high unity
(200) (204)) (1)
Power gain very high high high
(8000) (200) (200)
Input resistance medium high low
(2.5kilohm) (100kilohm) (2000hm)
Output resistance medium high low high
(20kilohm) (1000hm) (100kilohm)
Phase shift 180 deg. Odeg. 0 deg.
Fig. reference a) 2(b) 2(c)
Typical applications General purpose. Impedance R.F.and VH.F.
af and rf. matching. input amplifiers
amplifiers und output stages

power without the signal present (i.c.
residual noise only present).

The eflect of passing a signal through an
amplitier is a degradation of the signal-to-
noise ratio. This is sometimes specified as
the ““noise figure™ and is defined as:

Noise figure
signal-to-noise ratio at the input
signal-to-noise ratio at the output

Note that, where the signal-to-noise
ratios are expressed in decibels (dB). the
noise figure (expressed in dB) is found by
simply subtracting the signal-to-noisc ratio
at the output from the signal-to-noise ratio
at the input.

Question 2:An amplifier has matched in-
put and output impedances of 600 ohm.
The signal (plus noise) at the input has an
r.m.s. voltage of 20mV. In the absence of a
signal. the noise at the input has an r.m.s.
value of ImV. The signal (plus noise) at the
output of the amplifier has an r.m.s. volt-
age of 800mV. If. in the abseace of the
signal the noise at the output has an r.m.s.
value of 60mV. determine:

() amplifier voltage gain (expressed as

i ratio)

(b) amplifier voltage gain (expressed in

dB)

(¢) signal-to-noise ratio at the input

(d) signal-to-noise ratio at the output

(¢) amplifier noise figure

Noise versus gain

It is important to note that most
transistors provide optimum low-noise
performance when operating with  rela-

Fig. 2.2 Transistor amplifier
operating configurations

+Vee

YIN |\

(a) Common-emitter

+Vee

YIN |
Ry Vourl ~~

(b) Common-collector (or
emitter-follower)

+Vee

YIN|[ N

(c) Common-base
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[ —O 0V

Fig. 23 Simple common-emitter
amplifier stage

+Vee
R
FEEDBACK
——
C——
QUTPUT
Com—t o
INPUT TRANSISTOR
INPUT

Fig. 2.4. Feedback path in the simple
common-emitter stage

+6V
R3
R1 R2 e
180Kk -
Ty
c1 I
1y
o—f ouTPUT
Ik _'LL’_,cgu
—— A o

Fig. 2.5. Reducing the amount of a.c.
feedback

ouTPUT

Fig. 2.6. Emitter stabilised common-
emitter amplifier stage

Practical amplifier

circuits

The busic circuit of a bipolar transis-
tor operating in common emitter mode
is shown in Fig. 2.3 This simple cir-
cuit can provide voltage gains of around
100 with a frequency response extend-
ing from ubout 60Hz to several hundred
kilohertz. The input impedance is approxi-
mately 2.5 kilohm. The muaximum input
signal amplitude is approximately 10mV
r.m.s. (approx. 30mV pk-pk).

The circuit ol Fig. 2.3 employs negative
feedback stabilised bias (i.e. the base cur-
rent is derived from the value of collector-
emitter voltage). Fig. 2.4 illustrates the
feedback process. Both a.c. and d.c. feed-
back is present. the amount of the former

type of feedback (which reduces the overalt.

stage gain) is very much dependent upon
the source impedunce. Where the gain
reduction is significant. the bius resistor
can be split and the a.c. negative feedback
component removed by means of the ar-
rangement shown in Fig. 2.5.

An emitter-stabilised common-emitter
amplifier stage is shown in Fig. 2.6. This
stage provides a voltage gain of around 125
coupled with an input impedance of
around 2 kilohm. The bandwidth extends
from around 0Hz 10 well over 100kHz.

An improved two-stage amplifier in
which TR operates as 4 common-emitter
stage whilst TR2 is connected as an
emitter-follower is shown in Fig. 2.7. The
stage employs negative feedback stabilised
bius by means of R2. One significant
advantage of this circuit over that shown in
Fig. 2.6 is that the output impedance is
much reduced (typically approximately
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OUTPUT
INPUT
o 5°

Fig. 2.7. Two-stage amplifier with low-
impedance output

500hm). The circuit of Fig. 2.7 provides a
typical gain of 200 with a bandwidth of
50Hz to 120kHz (or more). The input
impedance is approximately 3 kilohm.

Unfortunately, the voltage gain offered
by the circuit of Fig. 2.7 (and all previously
described amplifier stages) is very much
dependent upon the individual value of
transistor current gain (hp). Since hj, can
vary (often by as much as 50 per cent) for a
given transistor type. the stage gain is not
readily predictable unless the transistors
are specially selected.

In many applications, it is necessary to
determine the actual stage gain by means
of the application of a pre-determined
amount of negative feedback. Fig. 2.8
shows how this can be achieved within the
circuit of Fig. 2.7. The voltage gain of the
circuit with this modification in place is
given simply by the ratio of R to Rg
(provided that this ratio is not too large).
Hence. if we require a stage gain of 10. we
could simply make Ry 4k7 (as in Fig. 2.7)
and add an emitter resistor, Rg. of 470Q. It
is. however. important to note that. by
incorporating this type of negative feed-
back, the input impedance will be raised.

Without Rg (i.e. with Rg replaced by a
short-circuit) the stage offers un input im-

pedance of approximately 3k. With R of

4700Q. however. the input impedance is in-
creased to around 25k. This may. or may
not. be desirable!

In order to obtain a high value of input
impedance. a feld-effect transistor (con-
nected as a source-follower) may be added
at the input of the circuit of Fig. 2.7, Fig.
2.9 shows an amplifier based on this ar-
rangement which provides a voltage gain

4]

e

Fig. 2.8. Modification to Fig. 2.7 to per-
mit gain setting by negative feedback

of approximately 200 coupled with an
input impedance of approximately 4MS5.
This circuit makes an ideal input stage for
an instrumentation amplifier,

The maximum values of voltage giin
which can be achieved by the previously
described circuits (which essentially all rely
on the giin provided by a single common-
emitter stage) is limited to about 200.
Clearly this value of gain will be inude-
quate for a number of upplications. Fig.
2.10 shows a two-stage amplifier in which
both stages operate in common-emitler
mode. The overall stage gain is given
(approximately) by:

Voltage giain, Ay = == x =

Note that maximum gain is achieved
with R1 short-circuit. in which case the

INPUT

O

€E70496

Fig. 2.9. Adding an fe.t. input stage to
obtain a very high input impedance
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INPUT

O—

TR2
8C108
2
3304
——e— AANA— AE
A3
Tk c3

100p

Fig. 2.12. Modfication to the general
purpose transistor amplifier module in

TR2

BC108
VR1
R2 220
330k
] R3 ca
| 1
L 100p

Fig. 2.13 Modification to the general
purpose transistor amplifier module in
order to permit variable gain adjust-
ment

Fig. 2.10. Two-stage high gain B .
s order
atmplifler to permit gain setting
5o ? L) Fe .
PL3 R1
:L Ot gy N R2LIR R e o5 ee2
FAR I IO B
a0y 10k c4 2k2 (i
2 47 &5 qTR1
oy e | [Rs
TR1 @
€' gy BCW9 TR2 @
o TR 8C108
e PL2
3204 OUTPUT
AT to any required value in the
R3 €3 range 700 to 5000 approxi-
toop .
1 mately.
I The low frequency response
= o of the module can be deter-
2 mined by choice of an up-
propriate value for C1 whilst

Fig. 2.11. General purpose transistor amplifier

module

overall voltage gain will typically be in the
region of 350 to 500 with the values shown.

I even more gain is required. then RS
may be bypassed 1o a.c. by means of an
clectrolytic capacitor of appropriate value.
Gains of up to 5000 can be achieved by this
means.

General purpose
transistor amplifier

module

The circuit diagram of a general pur-
pose transistor amplifier module is shown
in Fig. 2.11. This circuit can be configured
in a variety of ways and the frequency
response and voltage gain can be readily
pre-defined. A BC109 (or BC549) should
be used for TR whilst a BC108 (or BC548)
should be used for TR2. The circuit re-
quires a 9V d.c. supply rail and consumes a
mere 2mA. or so.

With C3 connected and values as shown
in Fig. 2.11, the voltage gain for the circuit
is approximately 5000. The maximum in-
put voltage in this configuration should not
be allowed to exceed |mV pk-pk.

Where reduced vilues of gain are re-
quired. a fixed resistor may be wired in
series with C3. as shown in Fig. 2.12. With
R of 2209, the voltage gain is reduced to
approximately 700. Alternatively. R may
be replaced by a miniature preset poten-
tiometer of 220Q. as shown in Fig. 2.13.
The voltage gain may then be adjusted
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the high frequency cut-off is
determined by the vilue of
C4. Note that, when operit-
ing in the high-gain con-
figuration (with C3 present) it may be
essential to have a minimum value of C4
present (e.g. 47p) in order to ensure
unconditional high-frequency stability.

The copper foil and p.c.b. component
layouts for the general purpose transistor
amplifier module are shown in Fig. 2.14.

Low=-power output

driver

Occasionally, we require a small-signal
amplifier to drive a low impedance load. In
such cases, we will require a low-power
output stage which can source a reasonable
amount of current. Fig. 2.15 shows a
typical solution to this problem. TR1 and
TR2 operate as complementary emitter-
followers. Resistors R1. R2 and the for-
ward biased diodes, D1 and D2. provide
the necessary bias for TR! and TR2. R3
and R4 provide a degree of tempera-
ture stabilisation for the output transis-
tors which may operiate at an appreci-
able collector current when driving a Jow-
impedance load with a signal of appreci-
able amplitude. The stage provides unity
voltage gain.

Operational
amplifiers

In recent years. the advent of the
high-performance  operational  amplifier

has provided the electronic circuit designer
with another means of faithfully amplify-

Fig. 2.14. P.C.8. layout for the general purpose transistor amplifier module

ing low-level signals. For the benefit of the
newcomer. operational amplifiers are
simply analogue integrated circuits which
offer near-ideal characteristics (virtually
infinite voltage gain and input resistance
coupled with low output resistance and
wide bandwidth). As such. they can be used
effectively as a “block of gain™ which can
be inserted readily into a circuit without the
need for complex bias arrangements.
Operational amplifiers  are  available
packaged singly. in pairs (dual types). or in
fours (quad types). The TLO8!. for
example. is a single general purpose
b.i.f.c.t. operational amplifier which is also

available in dual (TLO82) and quad
(TLO84) forms.
+3v
|
|
1k5 TR
8C108
01
INL1LB
Cc1 C2
100 1000
02
INLILE I
T oureuT |
TR2 |
BCLT7 B
1k5
O~ -0 OV

Fig. 2.15. Low-power complementary
output dirver for use with low im-
pedance loads.
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Where several operational amplifiers are
required in a circuit. it usually makes good
sense to use dual or quad devices rather
than single devices in order to minimise the
number of components and reduce the size
of the p.c.b. required.

Selecting
operational
amplifiers

When selecting an operational amplifier
for use in a small-signal amplifier, the
open-loop voltage gain and input bias
current ratings are invariably less impor-
tant parameters than supply voltage range
and slew rate. This last named parameter
provides a measure of the response of an
operational amplifier to a step function
input; the larger the slew rate, the wider the
frequency reponse.

The following table relates to the most
popular types of operational amplifier for
use in small-signal amplifiers (integrated

whilst that for Fig. 2.16(b) is given by:

Av _ Vout = R
Vin. Ry
For optimum performance. R’ is equal to
the parallel combination of Ry and R in
order to retain symmetry. Hence (for both
circuits):

R'= RinxRy
Rin+ Ry
Practical inverting and non-inverting
amplifier stages are shown in Figs. 2.17 and
2.18. With the values shown. these stages
provide a nominal voltage gain of 10
(note that the capacitors should be
non-electrolytic types). Fig. 2.19 shows an
audio frequency amplifier which has cut-otf
frequencies and bandwidth determined by
the component values employed. The
following equations relate to this circuif:
Mid-band voltage gain: Ay = Ro/R,
Mid-band input impedance: Z;y =R, ohm
Lower cut-off frequency:

circuit power amplifiers will be dealt with e e 0060, .
separately in Part 3). Note that the TLO7! mC R CR,
and TLO81 series of f.e.t. input operational Upper cut-off frequency:
amplifiers offer excellent all-round perfor- f | 0.159
mance in terms of operating voltage range, H= =2 Hz
open-loop voltage gain and slew rate. *C:Ry GR;
Device Type Package  Supply Open loop Input Slew  Output
voltage voltage bias rate voltage
range gain current (V/us) (V)
V) (dB) (A) (note 1)
LF347 FET Quad +5t0 £18 110 SOp 13  £133
LF3S1 FET Single *Sto £18 110 S0p 13 135
LF353 FET Dual +5t0 £18 110 S0p 13 %135
LF355 FET Single *4to £18 106 0p 5 13
LM324 Bipolar Quad 3to32(or £15) 100 45n 0.6 28 (or £ 14)(note 2)
LM348 Bipolar Quad +10to =18 96 0n 06 28 (note 2)
NES31 Bipolar Single +5t0 =18 96 400n 35 1S5
TLO71 FET Single  +3to £22 106 30p 13 +135
TLO72 FET Dual +3t0 =18 106 0p 13 £135
TLO74 FET Quad +3t0 £ 18 106 0p 13 £135
TLO8I FET Single 3018 106 30p 13 £135
TLO82 FET Dual +3t0 218 106 p 13 *135
TLO84 FET Quad +3t0 18 106 0p 13 x135
741  Bipolar Single xS5to £18 106 8n 05 13
741S Bipolar Single *S5t0 £18 100  200n 20 13
747 Bipolar Dual +7t0 £18 106 §0n 05 x13
748 Bipolar Single +7t0 £18 106 80n 08 =13
759 Bipolar Single 7to36(or £3.5 106 SOn 05 %125
to £ 18)
Notes
1. Measured with supplies of 15V 2. Meusured with supplics of 30V.
(or £ 15V).
Operational Bandwidth: fy = fy - f; Hz
amplifier
configurations
The three basic configurations for an Genera,lp urpose
operational amplifier are shown in Fig. operational
2.16. The circuit of Fig. 2.16(a) shows an amp[iﬁer module

inverting amplifier which provides a phase
shift of 180 degrees between the input
and output signals. The circuit of Fig.
2.16(b) shows a non-inverting amplifier
which provides a phase shift of 0 degrees
(i.c. input and output signals are in-phase)
whilst that of Fig. 2.16(c) shows a differen-
tial amplifier (the output voltage is propor-
tional to the difference between the two
input voltages).

The voltage gain (Ay) of the circuit in
Fig. 2.16(a) is given by:

Av _ Vour - _ Ry

VN Rin
(the minus sign indicates inversion nor at-
tenuation)

38

The circuit diagram of a general purpose
operational amplifier module is shown in
Fig. 2.20. This circuit can be configured in
a variety of ways and the frequency
response and voltage gain can be readily
pre-defined. The operational amplifier.
IC1, should be @ TLO72 or TLO082 dual
device.

With the values shown, each half of the
circuit provides a nominal mid-band volt-
age gain of 22 and the frequency response
extends from 160Hz to 7.2kHz approxi-
mately. The two stages may be used inde-
pendently (e.g. as “left”™ and “‘right™ chan-
nel amplifiers in a stereo system) or may be
connected in tandem to provide a high gain

i

Fig. 2.16. Operational amplifier
circurt configurations

Rf
RiN
YIN /\} vout
, R’% a0
(a) inverting amplifier
R
r!
viN /\/ - /\/
Rm%

(b) non-inverting amplifier

RFl
Ring
ViN | NV [ ==
-— +
RiNy
vout \f\
RFZ
(c) differential amplifier
c1
7 c2
ty
INPUT
ouUTPUT
o —0

EE28586

Fig. 218 Practical non-inverting

amplifier
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Fig. 2.19. Bandwidth limited inverting
operational amplifier
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Fig. 2.21. P.C.B. layout for the general
purpose operational amplifier module

amplifier stage. The circuit requires a dual
rail power supply of £5V to £15V. The
copper foil and p.c.b. component lay-
outs for the general purpose operational
amplifier module are shown in Fig. 2.21.

Question 3: An audio amplilier stage is to
operate according to the following speci-
fications:

Mid-band voltage gain 100
Mid-band input impedance= 600ochm
Lower cut-ofl frequency = 300Hz

Upper cut-ofl’ irequency 3.4kHz
Devise a suitable circuit arrangement
based on an operational amplifier. Specify
the valuc of all components used.

Design Problem

This month’s design problem (as with all
of the design problems presented in this
series) is designed for readers who would
welcome the opportunity of tackling a little
“homework™. The exercise may be tackled
purcly “on paper” or may be used as the
basis of a complete constructional project.

This month’s problem arises from the
need for u means of amplifying the
low-level audio signal from a dynamic
microphonc:

A public address amplifier provides full
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Fig. 2.20. Circuit diagram of the general purpose operational amplifier module

COMPONENTS

General Purpose Transistor Amplifier

Resistors
R1 4k7
R2 330k
R3 1k
R4 10k
RS 2k2
R6 470
All resistors are 0.25W + 5% carbon See
Capacitors ALl L
C1 1y axial elect. 63V TALK
C2 220y radial elect. 35V Page
C3 100u radial elect. 35V
C4 47p miniature plate ceramic
C5 10p radial elect. 16V
Semiconductors
TR1 BC109
TR2 BC108
Miscellaneous
PL1to PL3 2-way straight p.c.b. headers (0.1inch pitch), 3 off
SK1 to SK3 2-way socket housing (0.1inch pitch), 3 off

Printed circuit board, available from the ££ PCB Service, order code EE717.

General Purpose Operational Amplifier

Resistors
R1, R3, R5, R6 10k (4 off)
R2, R4 220k (2 off)
R7.R8 100 (2 off)
All resistors are 0.25W +5%
Capacitors
cl 100n 100V miniature dipped polyester
&2 100p 100V miniature ceramic plate
C3 100n 100V miniature dipped polyester
C4a 100p 100V miniature ceramic plate
C5 220 radial elect. 35V
C6 220u radial elect. 35V
Semiconductors
IC1 TLO72 or TLO82
Miscellaneous
PL1, PL2 3-way straight p.c.b. headers (0.1inch pitch), 2 off
SK1,SK2  3-way socket housing (0.1inch pitch), 2 off

Printed circuit board, available from the ££ PCB Service, order code EE718; ter-

minal pins 1mm (3 off).

Approx cost £6
guidance only transistor amp.

£71 50 op. amp.
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Fig. 2.22. Voltage calibrator circuit
(solution to /last month’s  Design
Problem)

rated output from a nominal line input of 1V
ran.s. The amplifier is to be firted with o
microphone input fucility which will match a
S0k impedance dvnomic microphone. If the
microphone produces a nominal outpur of
2mV rm.s., design a simple pre-amplifier
based on a dual operational amplifier.

Answer to/last
month’s design
problem:

An oscilloscope is 10 he fitted with an
accurate d.c. volrage calibrator. This circuit
is 10 provide fixed d.c. levels of 100mV, 1V
and 10V at a front-panel test point. The
voltage levels should be accurate to within
+ 2 per cent and the voliage level should be
maintained within this range when the test
point is “loaded” hy a standard oscilloscope
input (equivalent 10 1M ). Design a suitable
circuit arrangement based on o standard
voltage regulator operating from an internal
+ 18V rail.. Specify all component values
required.

One solution to last month's design
problem is shown in Fig. 2.22. A low-
power 12V regulator (78L012) is used to
provide an accurate (to within =+ 2 per cent)
supply which is then applied to a voliage
divider chain. To keep things fairly simple,
we have made the total resistance of the
divider chain 1k2 and. since the output of
the regulator is 12V, a current of 10mA will
flow in the divider chain. The required
voltages are simply “tapped off" from
resistance of 109 (100mV). 100 (1V). and
1k (10V). The rather awkward values of

Cumulative index to modules

Title Part

Function/specification

Dual output power 1
supply module

723 variable power 1
supply module

Dual £5V. £12Vor + 15V regulated power supply
rated at 1A max. output.

Signal 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 |

Single variable output of +2.7Vto +35Vatupto2A
max. Output voltage and current limit are set by means of

Pre-defined voltage gain and frequency response.
Low/medium input impedance, low output impedance.
Requires a single 9V d.c. supply at 2mA nominal.

supply module
variable controls.
General purpose 2
transistor
amplifier module
General purpose 2

operational
amplifier module

Pre-defined voltage gain and frequency response. Two
stages may be used mdependemly (e.g. for stereo
operation) or connected in tandem. Requires a dual

supply ofbelween +5Vand + 15V at I0mA nominal.

resistance needed in the chain can easily be
made up from preferred resistors as fol-
lows:

R1 (2009Q): 2 x 1009 in series

R2(90092): 2 x 1k8 in parallel

R3(90Q): 2x 1809 in parallel

All the resistors should be two per cent

(or better) close tolerance types.

Answersto
questions in Part
Two

Question 1
(a) BC107
(b) BC109
(c) BC142
Question 2
(a) 40
(b) 32dB
(c) 26dB
(d) 22.5dB
(e) 3.5dB
Question 3

Since the mid-band input impedance is to
be 6002. Rl must be 600Q (in practice we
could use two 1k2 resistors connected in
parallel). In order to provide a mid-band
voltage gain of 100, R2 must be 100 times
60022 (or 60k). This value can be achieved
by wiring two 120k resistor in parallel.

If. however, we can tolerate a small error
in the input impedance (less than 10 per

cent) we could muake use of resistors of
the nearest preferred values. We could thus
make R] and R2 560Q and 56k. respec-

tively.
The values of Cl and C2 can be calcu-
lated from:
Cl _0.159
RI L
hence
Cl_ 015 _ p
560 x 300 946x 107 F
thus
C1=0.946 (nearest preferred value | p)
Similarly,
0.159
2=
Crart,
hence -
0.159 N 9
s
O e gl B T Lo ok O
thus

C2 =835p (nearest preferred value 820p)
Hence the final circuit arrangement will
be similar to that shown in Fig. 2.19 with:
R1=560Q2. R2=56k., Cl=1u, and
C2=820p

Next month: In next month’s instalment we
deal with power amplifiers and consumer
audio frequency integrated circuits. Our
design problem involves a guitar amplifier
and our constructional project features a
bench amplifier/signal tracer.

# 10MByte Winchesters, used 5 months WLy....
#5.25" Disk Drives, 80 Tk, DSDO. -
80 Tk, DSDO, used,

(CANMBRIDGE @@MPUTER SCIENCE LIMITED\

.£42, oo each

{Soid on a strictly “as is” ‘basis)...

a8tpi boxes of 0.
A, 12V 1 5A 12V 0.4A, cased with onloff switch...
o Bare switch mode PSUSV 2.5A 12V 2A,-12V 0.9A

chi 3
# Z80A CPU. CTC. PI -
« 74LS TTL, pick and mix, buy 40 or more for.

_£1.20 each;

2.00 ea
DMA £2.00 €4.50al4
.12 each

# 2764 EPROMS (Ex-equipment).....
n 27128 EPROM< (Ex -equipment)...

Types avalable ‘00'02'04 081121315 20 21 26 27 30 ‘33 "3 738743 74 °8396 107 109422
‘1327136139 145151153157 158162 163 164 165174191193 253" 257 298353 '365 670

£1.00 each
£1.20 each  or £5.00/S
2 50 each

E X
s E20aBK ByeSeAY 5 €560 each - 17 €3 80 eaen HIGH-Q-ELECTRONICS
# 8K Byte NV RAM chi - €500 each '§10.00 four
35 Bl low prome c sockets 8030m0 © £4.00/100 PO BOX 1481 LONDON NW7 4RF
2 40-DIn Ol IOW DIOFilE 1C SOCKES ............cooosmsmrcesssmmasncrinrssrecisron 6011 £4.00/100
] DEC LS111/23 CPU cards used but working, £50.00 each
# CPU cards (Newbrain) Z80 CPU, 3 EPROMS & 604 mostly 74LS ICs .....£2.00 each T E L .
# LCD graphics module 240 by 64 pixel w|th drive rchips.. £13.00 each .
% .((:Ircg(l)t t%st1e6 Of:(nas faugs |n(;r‘LrCL S SC.M Iogftlc clrcuits, Eg 00 zc:
*r KeyDoari 2Yys on boart microi . eacl
Prices Incluae posta €. Add 50p (plus VAT) to orders below £5.00, Ail Items new unless a 08 - 09 2 3 _
ted 15% VgAT toall Fﬁces Send an SAE for our latest list or for more Info. FAX * 1 2 1 1 V’SA
Dept EE, 374 Milton Road, Cambridge CB4 1SU SCHOOLS AND COLLEGES WELCOME  pumumm
Yel: 0223 424602 or 0831 430496 (Please note mall order o
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VELLEMAN KITS

Over 100 Project Kits in stock
Send 50p for 1990 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 arranged)
Send Details and Letterhead to:
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JANUARY SPECIAL OFFER
BENCH TOP DIGITAL MULTIMETER

ony £32.50

NORMALLY £55

10MOQMULTIMETER

AC voits..

DC volts

AC current. .

DC current.
1ce.

Tvansmor hFE.

Dims.

MARCO

TRADING

ELECTRONIC COMPONENTS
& EQUIPMENT

MAILORDERS ¢ WHOLESALE
RETAIL

SEND ORDERS TO - DEPT1

MARCO TRADING

THE MALTINGS, HIGH STREET, WEM
SHROPSHIRE SY4 5EN
Tel: (0939) 32763 Telex: 35565
Fax: (0939) 33800
ELECTRICAL & ELECTRONIC
COMPONENT SUPPLIERS

24HR ANSAPHONE

POST PACKING £1.75
ALL PRICES INCLUDE 15% VAT

2222222222222 0 dt2tissiet sl isal

* LOOKOUT FOR NEW SPECIAL
OFFER EVERY MONTHWITH
EVERYDAY ELECTRONICS

S 2228222222202 atR ittt sddill]d

CANTEXTRONS W TAT

C-15WIRON .£8.37 El“"“;w”"élﬁﬂoo,
= lectr KS
coTmiiey a8 | ek
XS-KIT 25W. E1198 [ o Voo (120
ESK:SI!': ;\ZVW g: gg Pre.set Pots Vert {120)

RESISTORS

0 25W Popular (1000)
0 25W 5 aff {305)
025W 10 off (810)
05W Popular (1000)
05W 5 oft (365)

0 5W 10 0ft (730)

1W 5 off {365)

2W 5 off {365)

Zener Diodes 5 off {55)

..0-2-20-200-700V £ 1%
.0-200m-2-20-200-1000Vdc £0.8%
0-20m-2-10Aac+ 1.5%
.0-20m-2-10Adc £ 1.2%
.«0-200-2k-20k-200k-2M-20MR2 £ 1%
.0-1000

94 x 90 x 74mm

LATEST 19N
132 Page
CATALOGUE
ONLY

£1.50

VISIT:
OUR OTHER BRANCHES

SUPERTRONICS
Tel: 021 666 6504
65 HURST STREET
BIRMINGHAM B5 4TE

* Unique bench top design

#* 12mm 3% digit LCD display

# Fuily autoranging voltage and resistance ranges
# 21 ranges including 10A acdc

#* Transistor and diode test

+* Display hold

* Full overload protection

* High impact ABS body

Battery charger
Charges up 10 4 x AA Ni-cads n 10-14 hours
(2+3 hours per bartery). Price: £8.50
Solar Ceil

0.5V 700mA. Complete in plastic
frame, connect in series for migher
voltage. Price: £3.99

Solar Turntable

Ideal for shop window. house plants
etc. Simply place in sunlight. Will
turn up 1o 30ib load Price: £13.50

WALTONS
Ter: 0902 22039
55A WORCESTER ST
WOLVERHAMPTON
WV24LL

x

®

:
*

Very High Quabity MIN)-BUG™ - Ideal for baby alarms etctt
A very good range 1s obtainable - we have obtained
over % milfe, but 1t does depend on conditions. Simply
remove cover - inserl battery - and you're ready to
go. Reception can be obtained on any FM radio. Fre.
quency: 105-109MHz FM. Power. PP3 9V batiery (not
included) Dimensions: 4.25 x2.25"x0.75". Order Code
Price £9.99

EPROM SPECIAL

27C256-2.
96:25 AD 90, used once.

BRAND NEW)
£3ea10+£2.50ea Bulk erased, good
fully

new,
VELLEMAN KITS guarameed

Send large S.A.E. now £7.50 for 10

for our 1991 Fuil Colour
Kit Catalogue £60.00 for 100

Includes:

# Optima Alarm Control Panel
* External Red Bell Box

* 2 x 1 Internal Passive |.R.

# 2 x Door Contacts

* Siren for bell box

# 100 mus. cable and clips

® Full fitting instruclions

ONLY £127.50

ALL BITS FOR IRONS - £1.62
ELEMENTS £4.10 STANDS £3.24

NI-C HAR
BATTERIES

EACH
10+
£1.30
85p
£1.80
£1.85

Suplied complete with full shrouded test leads, : : : : : :
battery and instruction manual.
SOLAR PRODUCTS PERSONAL CASSE
* SPECIAL OFFER k4
AIWA - HS-P12
Features: Auto-Stop, Metal Selector. Our Price £8.99
AIWA — HS-G3$ Mk 1l
Features: Auto-Reverse, 3-Band Graphic
Equaliser, CrO,
; L /Metat Selector. Our Price £16.99 or 2 for £30.00
N - :
Ed i FKi ) -
A ‘rlvfuas'llolrc‘: b;:;mnevs Contains instruction ﬁ‘l :"m
book, DC motor, solar panel. wire chps. spinner ~ o 3 %3
disc, etc Price £6.99 a7 i
HOME ALARM PACKAGE
BACK-UP LEAD
ACID BATTERY
12V 1.9Ah
£14.00
LEAD ACID
CHARGER
£19.99
O
1X CAMERA BRACKET

1xCAMERA

-

Py

LW red pansed O8]

High power sterec n car amplifier, 2 x 75W stereo or
mono (switchable) input selector switch permits con-
nections to normat and high power car stereo players.
Power will ON/OFF automaticalty from remote connec-
tlon 10 car sterec power lead . Input sensitivity selector.
Supplied complete with

fiting instructions

ORDER CODE CAR/PA

PRICE £39.99

sy caladaladl t
LEQUIPMENT D755 OSCILLOSCOPE
Dual Trace, 50MHz Delay Sweep, Secondhand

- Excellent Value - Solid

State Full Manuals £300
Supplied. inc. VAT (Carriage £15)
ALSO OTHER SCOPES IN STOCK. PLEASE RING

PHILIPS (PM326) SCOPE
£950

Secondhand) 100 Meg
(Carriage £15

ual Beam Delay
£50

Time Base
(Carriage £15)

HARTLEY SCOPE
£49

(Used) (CT436)
(Carriage £3.50)

-

determining whelhev a video
head Is in good condilion by

detecting the wear slate and
displaying it on a meter.

USED
1 X MONITOR

Charges AA. AAA C, D & PP3
Ni-Cads

240VAC £4' 99

Compiete price £175 prus t10canrn
N D

£2.99 ORDER CODE

TOOL/DESOL

| PROBESX1,X10 |
— g e~
Jdi— =

Useful set ol X1 and X10 probes. One
unit which is switchable.BNC conneclors.
Price £14.95

Hand-held or hanging, 12t
Curly cable, 5 times normal
headlamp intensity. On/off
switch. Simply plugs

intocigar lighter . .
socket

ONLY £5.99
DIMENSIONS: 368 X 67 X 43MM

* k & VALVES * K

Dual Beam with Manual

AVO 8 METER
Complete with Carrying Case
and Leads (Used)

LOGIC AN ZER
Hewlett Packard HP1631D Complete with Disc Drive (HP9122D), Printer (HP2225A). Various
probes, etc. Approx, 4 years old. List price over £14,0001. OUR PRICE £1,500
SOLDERLESS BREADBOARD with a total

0.90
0.45
495
1.60
8.05

288 2Rt

e
R -1

Everyday Electronics,

IN
CATALOGUE

5-speed singie
phase Yehp motor
drives 13mm
chuck bolt

£99
: J1:Te

Master Socket {Flush)
Master Socket (Surface).
Secondary Socket {Flush)
Secondary Socket (Surface).
B T. Cable (per metre).
15 199M 4 CORE
15199M 6 CORE.
Line Jack Cord with Plug.
Extn. Lead 5 metres....

January 1991

0 HEATSHRINK PACK

ot 2420 contacts arrangesd in six blocks
of 64 rows of 5 interconnecting sock-
ets and ten rows of 50 interconnected
sockets on a standard 0.1 pitch. Sup-
plied mounted on a baseboard with tour
4mm sockets. No. of contacts: 2420. Con-
tact material, Silver plated nickel silver:
Dims: 243 x 195 x 20mm.

Y035G Price £19.99

SOLDER 18 & 22 SWG -500gm REEL

1+ 10+
18swg £4 95 £4. 70
22swg 99 £4.7!
Remember: Our pnces INCLU DE VATI

Approx 10 lengths odd assorted sizes from
1.6mmto 12.7mm. Lengths 12°

PRICE £1.00 ea

| STROBE LIGHT

Strobe light with circular reflector housed in
veneered wooden cabinet. Various speed control.

Power B .240V ac 50Hz
Dimensions ......150 x 150 x 120mm
Order code: AUD/STROBE Price £27.50

MICROPHONE MIXER

4.channel mono microphone mixer. Inputs via
6.35mm mono sockets with individual volume
controls. Output via 8-35mm mono socket with
master volume control. ONJOFF switch and LED
ON indicator. Tough steel case. Powered by 3V
battery. Complete with 1.5m palch lead.

Input impedance ...
Output Impedance
Output level
Power
Dimensions......... .
ORDER CODE MIC/MIXER

......600 ohms
....1.2Kohms

90mV (for 5mV input)
9V d.c. (PP3) battery
..148 x 86 x 46mm
£19.50
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Constructional Project ——

AMSTRAD PC
GENERATOR

JASON SHARPE

111

-& \\\ 5

Uninspired by your PCW's
bleeping’? Well now you can
have three channel/ stereo

sound effects.

channel (left, left and right (centre).
right) stereo sound, the frequency and
volume of each channel is software
programmable, ""noise™ can also be mixed
into any or all channels, there is also an
envelope generator.
The circuit was originally designed and
built around the AY-3-8913. however this
chip is no longer available and the slightly

THIS project gives the PCW three

more expensive AY-3-8912 has had to be
substituted. The later type is an identical
device but has an additional 1/O port which
is not required in this design.

HOWIT WORKS

The AY-3-8912 programmable sound
generator (more about this chip later). is
connected to the PCW using a Z80 PIO
(ICI in Fig.1). The PIO has two ports (port

A and port B). port B is used to transfer
data and addresses to 1C4. three of the
eight lines on port A are used for control
signals and resetting 1C4, the other five
lines are unused.

Integrated circuit IC2 is a three to eight
line decoder, which is used as an address
decoder to sclect the PIO. The PIO is
enabled between ports 160 and 163 (in-
clusive). IC3 divides the Z80's 4MHz clock
by two, to supply IC4 with a 2MHz clock.

The three audio outputs (A.B.C) of the
AY-3-8912 are available on pins 5. 4 and |
respectively, these are fed into a simple
mixer circuit comprising of resistors R1.
R2, R3 and R4. The result is two sound
channels, one consisting of channel A and
half (volume) of channel B, the other chan-
nel C and half of channel B. this gives the

50 -WAY . c .
it - Fig. 1. Complete circuit
i diagram of the PCW
+5VO
W™ | ti! €6 b -Lcoso Stereo Sound Generator.
16 100n 100n
a7,
Aﬁo‘.z-—’- 2
aso=s4 e e 7
a0 Y., IC2
a3 22 a8, 7418138
20
Asoil A, . S5 :P!
!a +5v 4
Z 3 Jus + c3
acold 0IR LY J 100,
aroh act »
h] RESES /1 VRia
D:) 32 T 470K L7k 2
[s] DAD A
R Yot — | DA2 +
27 Avlacg'mz L+
e S e ———— oaz AT s | il $K2
uscyza—— DAL B Lc7‘0u r—_—A
0ip O oas ICS
26 TDA2822
R e e — Das s cs
RDO“——— DAY + ; +L7°l"
ToRG O 236 cLx 3 u | i [ § =
w1 ok °°" R2 VR1b p c6 - 1000
tMHz 08 ¢y 1000
A 0
+5v s RS R6
1% 3 100 [tk “n7
49 CPO +85y
IC -+ e
0 741593
ov 3 RY RZ %
3
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effect of channel B being “between™ the
two speakers.

The output of the mixer is fed into a
stereo amplifier (IC5) through volume con-
trol (VR1). ICS is a TDA2822 low power
stereo amplifier. this amplifier i.c. is used
because of its low voltage requirement and
also because it needs very few external
components. The output of this ic. is
sufficient to drive a pair of personal stereo
headphones or small speakers. alterna-
tively the output can be amplified again by
using an external amplifier.

CONSTRUCTION

The sound generator can be quite easily
constructed on the p.c.b. shown in Fig. 2,
when soldering in the components be very
careful not to short out any tracks with
solder as some of them are very close to-
gether.

When assembling fit the resistors and
link first. then the i.c. sockets, followed by
capacitors. The 50 way cable can now be
connected to the board. the prototype used
a ready made cable terminated with a 50
way edge connector at one end and a 50
way transition header at the other. Next
insert the i.c.s and then the stereo output
socket and volume control. use screened
cable for these to prevent to much digital
noise getting into the signal, also if the case
of the volume control is metal connect it to
ov.

TESTING

Before plugging the unit into the com-
puter check the board for short circuits
caused by solder etc.

Make sure you have the edge connector
the right way up. with pin | as shown in
Fig. 2. (It is best to fit a polarising key
between pins 22 and 24 (see Fig. 3.). and
plug the unit into the expansion slot on the
back of the PCW. Plug the headphones or
speakers in. switch on and boot up as nor-

COMPONENTS

Resistors
R1,R2 470k (2 off)
R3. R4 820k (2 off)
R5, R6  4Q7 (2 off)
All %W 5% carbon.

Potentiometers
VR1 47k stereo log.

Capacitors
C1toC3 100 elect. 12V (3 off)
C4,C5 470 elect. 12V (2 off)
C6toC9 100n (4 off)

Semiconductors

I1C1 Z80PI0
1C2 74LS138
IC3 74LS93
IC4 AY-3-8912

I1CS TDA2822
Miscellaneous
SK1 50 way transition header
with ribbon cable and
Amstrad connector.
SK2 3.5m stereo jack socket
P.C.B., available from the £EF PCH
Service, order code EE715, screened
lead for audio connections; suitable
case, minimum size, 120 x 95 x 45mm;
control knob.

Approx cost £
guidance only 2 5

Everyday Electronics, January 1991
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Fig. 2. P.C.B. for the sound generator.
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Table 1. Register Functions Table 2
REG. VALUE ENVELOPE CYCLE SHAPE
Register Function Range \
0

0 Channel A frequency. fine tune 0255

1 Channel A frequency. course tune 015 ¢ /l

2 Channel B frequency. fine tune 0-255

3 Channel B frequency. course tune 015 ® \J\NW

4 Channel C frequency. fine tune 0—255

S Channel C frequency. course tune 015 10 \/\/\/\

6 Noise frequency control 031

7 Not mixer enable 0—255 1" \]

8 Channel A amplitude (15 loud. 16 envelope) 0—-16

9 Channel B amplitude (15 loud. 16 envelope) 016 o /l/'/l/]/l/m

10 Channel C amplitude (15 loud. 16 envelope) 0—16

11 Envelope period. fine tune 0-255 1 /

12 Envelope period. course tune 0255

13 Envelope shape cycle 015 1% /\/\/\/
mal. If the computer will not boot up. o
or does anything abnormal. turn the com- NOT NOISE ENABLE NOT FREQUENCY ENABLE
puter off. unplug the unit and check all
wiring, joints etc. For test program see CHANNEL C B A C B A
PROGRAMMING. VALUE » 16 8 4 2 ]

REGISTER

FUNCTIONS
The AY-3-8912 is register based. this
means that you need to set the values of the
registers (like memory locations) in the
8912 to certain values. depending on what
you want it to do, the register functions are
shown in Table I, and explained below.
FREQUENCY CONTROL.:
The frequency of each channel is deter-
mined by setting registers 0 to S. the
frequency of the output is equal to:
125000 = (FTV + 256 x CTV)
where FTV is the FINE TUNE VALUE
and CTVisthe COURSE TUNE
VALUE
NOISE CONTROL:
Noise can be mixed into any or all of the
channels for special effects (drums. guns,
waves, etc.)., the base frequency of the
noise is given by:
125000 - (VALUE OF NOISE
REGISTER)
NOT MIXER ENABLE:
The value of this register controls which
frequencies are ‘“'switched on™ and
whether the channels have noise mixed
nto them.

™~ conTacTs
22 21

i\—\@
W
SOE jtg

l=—— POLARISING KEY
(FIX IN BY TOUCHING
SIDES BRIEFLY WITH
HOT SOLOERING IRON
8I1T|

EOGE CONNECTOR

Fig. 3. Polarising key positioning in the
Amstrad connector.
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The value you need to set this port to
enable the required things can be worked
outby 255 - (V,+Va+ ... +V,)
Where V| to V, are the values of the
things you wish to enable. e.g. 255 -
(16+4 42+ 1). This will enable all of the
frequencies and enable noise to be mixed
with channel B.

AMPLITUDE CONTROL:
The value of these registers control the
amplitude of the channels. 0 is QUIET,
15 is LOUD, setting the register to 16
lets the amplitude of that signal be con-
trolled by the envelope generator.

ENVELOPES:
As mentioned earlier the AY-3-8912 has
envelope capability, but what is an en-
velope? An envelope is a waveform that
varies the amplitued of a signal (in
this case the channels that have the
amplitued control set to 16). another
way of explaining this is that it is similar
to turning the volume control on a radio
up to full and then down again then up
to full etc. The speed at which you turn
the volume down (or up) is the envelope
period, this can be varied from approx.
7812Hz to about 0.12Hz (=8.4 second
period).

ENVELOPE PERIOD:
These registers determine the frequency
of the envelope cycle which is given by:
7812 (256 x ECT + EFT)
Where ECT is the
COURSE TUNE value
and EFT is the ENVELOPE FINE
TUNE value.

ENVELOPE SHAPE:
This controls the shape of the envelope
cycle (see Table 2).

PROGRAMMING

Program 1 selects random registers and
then sends random data to the selected reg-
ister. the effect is a jumble of frequencies.,
noise. etc. from the headphones. so this is a
good program to test the sound generator.

If you wish to write your own programs
you must include lines 100 to 140 as these
set up the PIO and also reset the sound i.c.
Line 220 is a subroutine to select a register.
the value of which is in A. Line 240 is simi-
lar to 220 but sends data (in A) to the pre-
viously selected register.

Program 2 is almost the same as Pro-
gram 1, but instead of choosing raundom
registers and data they are input by the

ENVELOPE

Uuser.

Prototype of the sound generator p.c.b.. In this verison the AY-3-8913 was used.
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TEST PROGRAMS

PROGRAM ONE PROGRAM TWO
100 PAD=160:PAC=161:PBD=162;: PBC=162 :REM PAD=PORT A DATA 100 PAD=160:PAC=161:PBD=162: PBC=162 : REN PAD=PORT A DATA
120 OUT PAC,15:0UT PBC, 15: REM SET PIO TO OUTPUT MODE 120 QUT PAC, 15:0UT PBC,15:REX SET PIO TO OUTPUT MODE
140 OUT PAD,® :REM s##RESET SOUND CHIPsse 140 OUT PAD,® :REM ®##RESET SOUND CHIPses
160 A=INT(RND#15) :PRINT "Register:”;A;:GOSUB 220 160 INPUT "Register:",A:GOSUB 220
180 A=INT(RND#255):PRINT " Value:";A :GOSUB 240 18¢ INPUT * Value:*,A :GOSUB 240
200 GOTO 16@ 200 GOTO 160
210 REM ##8#88SELECT REGISTER (A) ON AY-3-80138sssss 210 REM #8#88eSELECT REGISTER (A) ON AY-3-8013¢sssss
220 OUT PAD, 4:0UT PBD, A:OUT PAD, 7: RETURN 220 OUT PAD,4:0UT PBD, A: OUT PAD), 7:RETURN
23¢ REM $s$VRITE DATA (A) TO LAST REGISTER SELECTED## 230 REX S8VRITE DATA (A) TO LAST REGISTER SELECTED®s
240 OUT PAD, 4:0UT PBD, A:OUT PAD,StRETURN 240 OUT PAD, 4: OUT PBD, A:OUT PAD,S: RETURN

Program 3 shows how noise can be used
to create a drum effect. channel B is set-up
so that the tone is disabled and the noise is
enabled. the amplitude register is set to 16
(amplitude controlled by envelope gener-
ator). The effect of this is that this channel
has plain “"noise” on it, this is modulated
by envelope cycle shape 8 (amplitude starts
at 15 and fades to 0. this repeats until
another envelope is defined or the i.c. is
reset). This creates a (snare) drum beat.

If the tone on channel B is aiso enabled.
and set to a high frequency. the drum will
sound more metallic.

The next part of the program reads the
data for notes from lines 280 onwards. un-
til it finds a data statement with 999 in it, at
which point the data is read from line 280.
and repeats.

The data is in the form:- NOTE A,
VOLUME A. NOTE C. VOLUME C.
PAUSE
Where NOTE A.C is the frequency
of the note (see
Table 3).
VOLUME A.C is the volume of
the channel (from
0to15).
is the duration of
this note.

The sound i.c. cannot use the frequency
information directly, so it is converted at
line 200 (and 210).

Frequencies can be converted into time
periods for the sound i.c. by:

FTV =(125000/frequency) AND 255

CTV =INT (125000/(256 x frequency))

where FTV is the fine tune value.

CTV is the course tune value.
Frequency is in Hertz.

The minimum frequency possible is 31Hz
and the maximum is 125k Hz.

Program 4 is a simple piano program.
use keys | to 7 to play notes. To make the
piano sound slightly more realistic the note
is modulated by an envelope similar to
the drum in Program 3. although this
only happens once (not repeatedly like the
drum). This sound takes about a second to
die away. unless another key is pressed
first, in which case the new note will start
immediately. Envelope cycle shape 0 is
used for this, and must be initalised directly
before the note is programmed into the i.c.
(line 200).

Program $ is a sound effect (that sounds
quite like a plane diving and then
exploding!). This shows the effect of mixing
noise with a tone. if the noise is turned off
you would just hear a “'scale”, but with the
noise the sound is a lot more realistic.

The explosion at the end is created by
turning off the tone, and then fading out
the noise by using envelope cycle shape 0.

PAUSE
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320

1000
1010 QUT
1020 REM
1030 OUT

PROGRAM THREE

REM s#sssscssssssseeSET UP PIO AND SOUND CHIP#sssssssgssesas
PAD=160: PAC=161: PBD=162: PBC=163: OUT PBC, 15:0UT PAC, 15

OUT PAD, 0: REM #@##RESET SOUND CHIPs®ss#

REM #*#SET CHANNEL B AS DRUM BEAT(NOISE & ENVELOPE ONLY)#¢as
RESTORE: FOR ¥=1 TO 5:READ R, A: GOSUB 1010: NEXT

R=7: A=234:GOSUB 1010

RESTORE 280

REM s##8s3READ NOTE A, VOLUME A,NOTE C,
READ NA,VA,NB,VB,P: IF NA=999 THEN 160
REM #sCHANGE FREQUENCY INTO PERIOD, AND SEND TO SOUND CHIPes

R=0: A= (125000! /NA) AND 255;GOSUB 1010:R=1:A=INT (1250001 / (2568#NA)): GOSUB
R=41A=(125000! /NB) AND 255:1GOSUB 1010: R=5; A=INT (1250001 / (256#NB)): GOSUB
REM sssssesssx2eSET VOLUMES OF CHANNEL A&Ceessssssssrsssncs

R=8: A=VA:GOSUB 1010:R=10:A=VB:GOSUB 1010

FOR N=1 TO P:NEXT:GOTO 180

REM 2888834308 5883:83328DRUM DATASS+SGR 4030002000300 003000

DATA 9,16, 6,5, 11,30, 12,13,
REM s3sszssses88MUSIC DATA (NA,VA,NB,VB,PAUSE)Sssstassesese
DATA 156,15,156,15,40, 175,15,175,15,30, 165,15,16%5,15,40
DATA 175,15,195%5,15,60, 185,15,175,15,60,
DATA 175,15,195,15,40, 195,15,175,15,40,
DATA 999,0,0,0,0

VOLUME C, PAUSE#sssss

REMX sssssssensssesssSELECT REGISTER (IN R)esssscsssusssssnss
PAD, 4:0UT PBD, R:OUT PAD, 7
#s8#8sWRITE DATA (IN A) TO LAST REGISTER SELECTED#sssss

PAD, 410UT PBD, A: OUT PAD, 5: RETURN

1010
1010

13,8: REM VOL=16, NOISE=5, ENV=13#256+30, ENVSHAPE

,156,15,156, 15,50
175, 15,185, 1%,60 ,185,15,175, 15,60
195,15, 233,15,40 ,220,15,220, 15,40

PROGRAM FOUR

10 REM essessssPIANO PROGRAM, USE KEYS 1(=A) TO 7(=G)ssszssszss
20 REM #8BASIC NOTE FREQUENCY IS FADED OUT SLOVLY BY ENVELOPE##

30

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

REM sesseesssssseSET UP PIO AND SOUND CHIPs#ssssssssssssses
PAD=160: PAC=161: PBD=162: PBC=163: QUT PBC, 15:0UT PAC, 15

OUT PAD, O: REM RESET SOUND CHIP

R=9 :A=16:GOSUB 280: REM SET VOLUME OF B TO BE CONTROLED BY ENVELOPE
R=11:A=0 :GOSUB 280:REM SET ENVELOPE FINE TUNE PERIOD
R=12:A=28:GOSUB 280: REM SET ENVELOPE COURSE TUNE PERIOD

R=7: A=253: GOSUB 280; REM ENABLE CHANNEL B ONLY

DIX F(7):FOR N=1 TO 7:READ F(N):NEXT:REM #READ NOTE FREQUENCIES#®*
AS=INKEYS:IF A$="" THEN 180 ELSE NA=VALCAS)

IF NA<1 OR NA>7 THEN 180 ELSE NA=F(NA)

R=13: A=0:GOSUB 280:REM ##8sSET ENVELOPE CYCLE TO SHAPE O#ss

REM ##CHANGE FREQUENCY INTO PERIOD, AND SEND TO SOUND CHIPss#

R=2: A=(125000! /NA> AND 255:GOSUB 280:R=3:A=INT(125000!/ (256#NA));GOSUB 280

GOTO 180

REM #ssssssssssessesss NOTE/FREQUENCY DATA#8# 4858380052025 30 ¢
DATA 220,247,262,294,330,349,392

REM
ouTt
REM
ouT

sesssessessressSELECT REGISTER (IN R)ssssssssssssscssne
PAD,4:0UT PBD, R:OUT PAD, 7

s88#8VRITE DATA (IN A) TO LAST REGISTER SELECTED##ssss
PAD, 4: OUT PBD, A: OUT PAD, S: RETURN

Table 3 Notes and Frequencies

NOTE FREQUENCY
A 110 220 440 .880
B 123 247 494 988
C 131 (LOW) 262(MIDDLE) 523 (HIGH) .1047
D 147 294 587 1175
E 165 330 659 1319
F 175 349 698 1397
G 196 392 784 1568

This table gives the approximate frequencies of the notes. though this is not the entire
range of frequencies available.



PROGRAMFIVE

10 REM ®sssss«sPLANE FALLING OUT OF SKY AND EXPLODING®##zssexs#
20 REM wssessrsrinsssas0ON CONTACT VITH GROUNDSsssssssnsRessasss

30 :

100 REM #ss¢sss358583SET UP PIO AND SOUND CHIPS¥2S3685220038883
110 PAD=160:PAC=161: PBD=162: PBC=163: QUT PBC, 15: OUT PAC, 15

120 OUT PAD, 0: REM
130 R=9 :A=0
140 R=11:A=0

RESET SOURD CHIP
:GOSUB 260: REM SET VOLUME OF B TO 9
:GOSUB 260:REM SET ENVELOPE FINE TUNE PERIOD

150 R=12:A=180:GOSUB 260:REM SET ENVELOPE COURSE TUNE PERIOD
160 R=7 :A=237:GOSUB 260: REM ENABLE CHANREL B TONE AND NOISE

170 FOR RA=100 TO 450: REM

FREQUENCY OF NOTE INCREASES FROM 100Hz TO 450Hz

180 REM #*CHANGE FREQUENCY INTO PERIOD, AND SEND TO SOUND CHIP##
190 R=2:A=(125000! /NA) AND 255:GOSUB 260: R=3:A=INT(125000!/ (256%NA)): GOSUB 260

200 FOR R=1 TO 40: NEXT N, NA

210 REM #6383 4505818305088 0 44 EXPLOSIONS #6203 2088 3850205020008
220 R=9: A=16:G0OSUB 260: R=13: A=0:GOSUB 260: R=7: A=239:GOSUB 260

230 END
240

250 REM #s#%38:34#3+#8+#SELECT REGISTER (IN R) 5532235032580 0

260 OUT PAD, 4:0UT PBD, R: OUT PAD,7

270 REM s#%###VRITE DATA (IN A) TO LAST REGISTER SELECTEDSs#ss:
280 OUT PAD, 4:0UT PBD, A: OUT PAD, S: RETURN

SOUNDS

The sounds made by musical instruments
have quite complex waveforms. which this
unit is not capable of generating. but with
the use of envelopes the sounds can be

made slightly less digital (as with the piano
program), and simple tunes can be played.
Sound effects for cars. explosions. drums,
etc. are a lot more realistic if they have
noise mixed in with them rather than just
the basic frequency.

When writing your own program follow
this list..

1) Make sure the first thing you do is to
set-up the PIO and reset the sound
chip (lines 110 and 120).

2) Include lines 1010 to 1030 on
your program, when you want to
change the contents of a register
set R=REGISTER N. A=NEW
VALUE OF REGISTER. GOSUB
1010. On return register R will be set
to value A.

3) Set the volumes of the channels of the
channels you wish to use (and any
envelope delays. noise, or frequencies
that you need).

4) Enable the required channel (register
n.

5) Remember that if you want to use
frequencies (the sound i.c. uses tone
periods). to use the conversion pro-
gram (at line 200). The first R is FINE
TUNE VALUE Reg. (0=A. 2=B.
4=C). The second R is COURSE
TUNE Reg. (1=A.3=B. 5=C). and
NA =frequency of required note (in
Hz).

NOTE: All line numbers above refer to
PROGRAM 3. O

SFOP

Kit News

The improvement in the quality, range
and professional approach adopted by
kit/module advertisers over the years is
highlighted by a new audio company this
month.

After an extensive search of the
overseas manufacturers, Platinum
Audio (0273 685904) has been set up
to import a range of audio products in kit
form. Ranging from simple preamplifiers
to a 300W slave amplifier, all kits
come compiete with any necessary
heatsinks/hardware.

Talking of amplifiers, we see that the
latest 1990/91 Velleman catalogue from
High-Q Electronics (0707 263 562)
contains details of a “‘valve'* amplifier that
is claimed to give up to 200W music
power output. The catalogue contains
approximately 30 additions to their ex-
tensive range of kits.

CONSTRUCTIONAL PROJECTS

Simple Intercom

On checking out the prototype model
for the Simple Intercom, this month’s
back-up project for the Teach-In 971

series on “Design Your Own Circuits,”

we have found that the loudspeaker used
is a 3%in. diameter type. This speaker has
a 35 ohm speech coil and was pur-
chased from RS Components through
Electromail (@ 0536 204555), their
mail order operation.

Although the speaker is stamped with
the reference 9L957, looking through
the catalogue it can only be from their
general purpose range and be the one
coded 248-274 (£4.78). Provided the
speaker has a coil rated at 35 ohm, and it
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will fit inside the chosen case, practi-
cally any reasonable size speaker will be
suitable for this simple circuit.

The printed circuit board for the
intercom is available from the ££ PCB
Service, code 719. For those wishing
to build up the two demonstration
amplifiers contained in this month’s
Design Your Own Circuits teach-in, the
General Purpose Transistor Amplifier
(EE717) and the Operational Amplifier
(EE718) boards are also available from
the EE PCB Service, see page 68.

Analogic Test Probe

The interlocking plastic case for the
Analogic Test Probe is only available
from Magenta Electronics. The rest of
the components seem to be standard
lines and should not cause any local
sourcing problems.

A full kit of parts including the printed
circuit board, drilled case, but excluding
battery, is available from Magenta
Electronics, Dept EE, 135 Hunter
Street, Burton on Trent, Staffs,
DE14 2ST (4@ 0283 65435) for the sum
of £12.95. Add a further £2 for posting
and packing.

The small printed circuit board for the
probe is available through the £€ PCB
Service, code EE720 (see page 68).

Amstrad PCW Sound Generator

There should be no purchasing
problems when shopping for the
components required to build the

Amstrad PCW Sound Generator. How -
ever, the programmable sound generator
chip AY-3-8912 may prove to be in short
supply in some local areas. If you do have
difficuity locating this device, it is

currently listed by Maplin code RASOX
(AY-3-8912). They also stock the 1W
stereo amp i.c.

Most components suppliers stock a
fairly good supply of computer parts
and should be able to offer the 50-way
header, with ribbon cable and Amstrad
connector.

The single-sided printed circuit board
is available from the EE PCB Service,
code EE715, See page 68 for details.

Sound Operated Switch

We do not expect any component
buying problems to be encountered
when building the Sound Operated
Switch project. Some component stock-
ists may not carry the 4.7 megohm preset
potentiometer and the designer suggests
that a 2.2 megohm preset is more readily
available and can be used in this circuit.

The crystal microphone inserts are
generatly available and come in two types

of casing, metal or plastic. Because of the
high sensitivity of the circuit, and to avoid
“stray’ pick up, it is best to use a metal
case type and “earth” the casing as
outlined in the article.

Spatial Power Display

Once again this month, there should
be no nightmares about obtaining com-
ponents for the Spatial Power Display,
they are all standard “of-the-shelf” stock
items.

When pricing up this project we found
the bulk of the cost was taken up by the
l.e.d.s. As we priced them on the high
side at 26p each, quite a considerable
saving could be made if you purchased
one of the “l.e.d. component packs"
on offer from Greenweld @& 0703
236363). in fact, it might be a good idea
to approach your supplier about a “‘quan-
tity"” discount price.

The printed circuit board for the l.e.d.
display project is available from the ££
PCB Service, code EE714 (see page 68).

Help

We are trying to locate a source for the
ML927 decoderi.c.
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RTVC HAVE DONE IT AGAIN!
We have secured all stocks of nearly new factory
refurbished units with manufacturer approval, at
unrepeatable prices. We also offer a 6 month
guarantee with all units (this only applies to
products marked # on this page.)

Alba digital auto reverse push button AM/FM /
LW car stereo with separate bass/treble control
APPSS on tape. 25 watts per channel output,
with line output for car components use.

*£79.40+£2.30 pp

Sparkomatic Phoenix Digital auto reverse
AM/FM/LW car stereo, with tape volume and
balance control. 9 watts output per channel

*£52.40+€2.80 pp

Sparkomatic Auto reverse AM/FM car stereo with
tone, volume and balance control

*£44.20+€£2.80 pp

IN-CAR STEREO BOOSTERS
In-Car Stereo Hi-power
booster ampifiers. 400W
output. 200W x 2 in-
puts for low power car
stereos and phono in-
puts short circuit protec-
tion

£11 0.95+£2 PP

150W output 75 x 2
inputs as above

£46.00

+£2.00 pp
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IN CAR WOOFERS
6% 40W Nominal, 60W Max, 4 ohm Goodmans
woofer. £9.95+£1.90 pp
8" 60W Nom. 90W Max, 4-5 ohm Richard Allen
woofer £33.80 + £3.50 pp
10 100W Nom. 150W Max 4-5, ohm Richard Al-
len woofer £41.50+ £3.50 pp
10" 150W nom, 300W max 4-5 ohm Eminence sub
woofer £43.50 + £3.50 pp
12 100W Nom. 250W Max, 4-5 ohm Richard
Allen woofer £43.50 +£4 pp
12" 150W nom 300W max 4-5 ohm Eminence sub
woofer £45.00 + £4 pp
15" 200W Nom. 400W Max, 4-5 ohm Richard
Allen woofer £60.00 + £5 pp

TWEETERS AND MID RANGE FOR
IN-CAR USE
4% 100W 4-5 ohm sealed back mid-range.
Goodman £5.50+ £1.50 pp
2%" 65W 4-5 ohm Ferro fluid cooled dome tweeter
with housing. Audax £5.00 + £1.20 pp
3%" 100W 8 ohm Ferro fluid cooled dome tweeter
for 4-8 ohm use £6.90 + £0.80 pp

IN CAR 3-WAY 200W STEREO
CROSSOVER NETWORK
Electronicly divides the sound output from car
stereos into bass, mid and treble speakers crossover
points 800Hz and 5KHz (6dB per oct) 4-5 ohm
imp. Size 200 x 135 x 55mm.£19.50 + £1.80 pp

30+ 30 WATT GRAPHIC EQUALISER
BOOSTER AMPLIFIER

GRAPKIC EQUALIZER BOOSTER ———— =

Improve the sound and output of your low power
car stereo unit with this 60 watt graphic equaliser
booster. It has 10 slider controls so can accurately
select the tonal quality of the music and a fader
control to adjust the front to back volume; LED
power display and stereo headphone jack

£24.20 + £1.80 pp

As illustrated above with 7 slider controls
£19.90 + £1.80 pp

ACOUSTIC REAR PARCEL SHELF
To get the best sound from your car woofers, replace your
rear hatchback parcel sheif with one of these 14mm thick
fibreboard units, tailor made for your car, supplied with
grille cloth and fixings. When ordering please state make,

model, and year of Reg. £39.80 +£6 pp
AUSTIN ROVER SHELF SPEAKERS

15 watt speaker. Moulded in black plastic housing for ver-
ticat or horizontal use, contains 4% Goodmans drive unit
with a good size magnet £6.95 pair + £2 pp

HIFI WOOFERS
10" round 100 watt Goodmans Hifi woofer 2 coil, paper
cone, foam rubber surround 4% magnet. frame size 107s”
imp 8Q £17.50+£2.80 pp
8" round 100 watt Audax Hifi woofer, 17 coil with
fitted phaseplug. Hiteck TPX polimar core with rubber
surround 4" magnet. die cast chassis, size 9% 882

imp £34.90+£4pp
8" square 80 watt Audax Hifi woofer, 1%” coil,
polypropylene cone, rubber sumound, 3% magnet,

chassis size 8% square 822 imp £19.70+ £2.50 pp
8" round 70 watt Peerless Hifi woofer 17 coil, treated
paper cone, foam rubber surround, 3% magnet, 82 imp

£12.50+£2.50 pp
5%" 45 watt Audax Hifi woofer 1” coil, Bextrene treated
cone, rubber surround, 4 magnet, 802 imp £9.80+ £3 pp

5%" 35 watt Goodmans Hifi woofer, 1" coil, treated
paper cone, rubber surround, 3% magnet. 8Q
imp £7.20+£2.50 pp

‘/z square 35 watt Audax Hifi woofer, 1in coil, paper
cone, rolled surround, 2% magnet, 8Qimp £7.50 + £2.50
pp

HIFI TWEETER AND MID RANGE

4% square 100 watt Goodmans sealed back mid
range, 1" coil, treated paper cone, 2's” magnet, 8Q
imp £5.50+ £2.50 pp

4" square 75 watt Audax sealed back mid range % coil
treated paper cone, Ferrofluid cooled coil, chassis size 37"
8Q2imp
£7.95+£1pp

4" round 130 watt Peerless 1 metal dome Hifi
tweeter. 1” coil, 2% magnet. rec. crossover freq
3KHz £15.90+£1.60 pp
4% x 2% 75 watt %" direct drive dome tweeter, Ferrofluid
cooled " voice coil rec crossover, freq 4.5KHz as above
but with 3% face plate

£6.90+£1.30 pp

MOTOROLA PIZO CERAMIC TWEETERS
Convert electrical energy into sound without the use of
voice coils and magnet assemblies. No moving mass .
hence excellent transient response and low distortion with
high efficiency levels as they cannot reproduce bass
sounds . No crossovers are required
3%" square, 50 watt Pizo super horn tweeter

£5.95 +75pp
£5.75 +75pp

2" x 6 wide dispersion 400 watt Pizo horn tweeter
£11.95+¢1pp

1 MULTIBAND RADIO
VHF 54-176MHz + AM CB BANDS 1-80
Listen to: AIR TRAFFIC CONTROL,
AIRCRAFT, RADAR,

£17.95 PU?\AUC UTILITIES,
RADIO AMATUERS AND

Pos;izxcgg MANY MANY MORE

‘ ‘ SQUELCH CONTROL
; “RUBBER DUCK AERIAL"

ROSS PUSH BUTTON RADIO
Mains and battery operated. Bpyc——~__&
High quality VHF/FM, {
Medium and Long Wave reception
6 push button selected
preset stations. /

3% round, 50 watt Pizo horn tweeter

.._&

o /
Fully retractable tetescopic
aerial
Headphone/earphone 5T

jack socket. }/ /
Size 230H x 150W x 656D :

Ref. RE-5500

Brand new. 3
Listed price over £30.00 L‘\

£14.95 +£280pp

45" ROSS MONO TV
WITH AM/FM RADIO

45" Ross mono Television with AM/FM Radio for battery or mains
use, supplied with mains adaptor/charger, 12v car plug with lead,
earphone. stand and extension aerial socket. battery component
holds 8 x UM2 batt, Alkatine or NiCads (batts not included). Control
volume, tone and tuning for radio and television.

Evervday Electronics, January 1991

% £49.95 +¢4.10pp

RADIO AND TV COMPONENTS ACTON LTD |

21 HIGH STREET, ACTON, LONDON W3 6NG
MAILORDER TERMS POSTAL ORDERS and or CHEQUES with orders.
Nett manthiy accounts ta Schoals, Colteges and P L C only

ACCESS-VISA Phone orders between 9 30-12pm please Overseas readers
write for quote on delivery.
Phone 071 723 8432 or 081 992 8430
Callers 323 Edgware Road. London W2 Closed Sun
21 Hhgh St, Acton. London W3. closed Sun, Mon. Tues & Wed

2 CHANNEL HAND HELD
WALKI TALKIES
Ideal for sports or any outdoor

activities. Built-in squeich and
volume control, range 1.5Km
maximum; 27MHz 2 channel

crystal controlled superhet circuit
with built-in condenser mic and

speaker. Size 172 x 60 «x
33mm £39.90 + 1.50pp
VIDEO SENDER

With this handy unit you can transmit the out-
put of your home video, video camera or satel-
lite equipment over-the-air to a receiving televi-
sion 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 extra
£3.755i2¢ 122 x 70x 21mm £18.95 +1.55pp

VHF RADIO TRANSMITTERS
100mW mini bug. Built on a neat littie fibre glass
pcb with condenser mic. Fully tunable over the
FM band. 9V DC £5.75 + £0.90 pp
2 Watt transmitter kit, supplied with fibre glass
pcb, all components, diagrams, ready for you to
build. 12-24V DC. £7.50 +£0.70pp
25 Watt Transmitter kit. Fully tuneable over the
FM band. Kit comprises double sided pcb dia-
grams and all components, including heat sink.
Supply voltage 12-18V DC. £67 +£1pp
Transmitters listed on this page are not licensable
inthe UK.

30+ 30 WATT AMPLIFIER KIT

An easy to build amplifier with a good specifica-

tion. All the components are mounted on the

single PCB which is already punched and back-

printed.

e 30W x 2 (DIN 4 ohm)

e CD/Aux, tape |, tape I, tuner and phono in-
puts.

e Separate treble and bass.

e Headphone jack.

Size (H.W.D.) 74 x 400 x 195mm.

Kit enclosed: case. PCB, all components, scale

and knobs £36.80 +£3.50 pp.

(Featured project in Everyday Electronics, April

1989 issue). Reprint Free with kit.

QUICK START BELT-DRIVE

VARISPEED DISC TURNTABLE: ™.

* Quick start, ideal for scratching % -

# Pitch control

* Target lamp

# Counter weighted tubular
tone arm with plug-in head
shell

# 2-speed full manual control

* Remote start stop

* 7.5Kg £112.90 +£7 pp

AMPHONIC 125+125 POWER AMPLIFIER

125 watt per channel stereo power amplmer with inde-
pendent volume controls, professional 19’ rack mount and
silent running cooling fan for extra reliability.

Output power... .125W RMS max. per channel

Output |mpedance. [ T— 41016 ohms

(max power into 4 ohms})
SeNSIHIVITY.....oooioiiii e 450V at 22K ohms
Protection. Electronic shon circuit and fuses
Power.... . 220-240V a.c. 50Hz
Chassis dim 435 x 125 x 280mm

£142 +£7.00 PP
GEMINI 2200 DISCO MIXER

This versatile little mixer has a high reputation with DJ's.
Its simplicity and quality sound reproduction makes it ideal
for bedroom or high power gigs.

Features: Fader control @ 2 phono inputs e 1 monitor
headphone circuit with high power output e Talk switch e
VU meters.

Specification: 5n ratio mic less than 1mv (745dB).
Phono: 0.4mV less than (755dB) e Tatkover -12dB e
Power AC220-240 at 3 watts @ Size 10%” x 8%" x 24" o
Weight 4% lbs £89.95+£5pp
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C.A.D. SOFTWARE MADE FASY

ISIS SUPERSKETCH

ISIS SUPERSKETCH is a purpose designed program
for drawing circuit diagrams. Our Graphical User
Interface and Intelligent Diagram Editor combine to
leave all other budget packages far behind in this
application. For example, you can draw a wire from
pin to pin in just 4 mouse operations: point at first
pin, click, point at second pin, click. The wire
autorouter does Lhe rest.

Auto wire routing.

Auto dot placement.

Auto name generator.
Powerful editing facilities.
Object oriented 2D drawing
with symbol library.
Comprehensive device

{2 libraries available.

I ——ta Q0 Output to dot matrix, pen

& plotters, lasers, POSTSCRIPT.
o Export to DTP packages in
IMG or DXF formats.
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PCB I

PCB II is a new state of the art manual PCB layout
package sharing the same Graphical User Interface as
ISIS SUPERSKETCH. It also features Topological
Route Editing which is easy 1o learn and yet stunningly
powerful... our demo disk will reveal all!

For a limited period only, we arc offering ISIS
SUPERSKETCH (Extended library) and PCB 1 for just
£149 - can you afford not 1o join the CAD revolution?

o

Topological Route Editor
Unlimited user configurable pad,
track and via styles.

Full surface mount support.

2 copper + 2 silk layers.

1 thou resolution.

30x30 inch max board size.
Object oriented 2D drawing for
silk screen graphics.

Drivers for dot matrix, pen
plotters, lasers, POSTSCRIPT,
gerber, etc. etc..

o

ooo00o0

o

PRICES

abcenter

E [/ e ¢c tr on i c s T e o1 4

SUPERSKETCH (Basic Library) ....... £69
SUPERSKETCH (Extended Library). £99
PCBIl..ooircciiiinn
SUPERSKETCH (Ext Lib) +PCB11.....£149

L

caLL 74 Marriner'’s Drive, Bradlford, BD9 4T

Call for demo disks
today - 0274 542868. |

KNEW THERE

WAS SO
MUCH IN IT”

@ AVAILABLE FROM LARGER
NEWSAGENTS OR DIRECT FROM CIRKIT
@ £10 WORTH OF DISCOUNT VOUCHERS

25W SOLDERING IRON
WORTH £5.98

WHEN YOU SUBSCRIBE
TO THIS AND THE NEXT TWO

184 PAGES
PACKED WITH
COMPONENTS, INDUCTORS
KITS, TEST KITS AND MODULES
EQUIPMENT
AND BOOKS... HENIERS
PCBs & EQUIPMENT
BATTERIES e
o0 RESISTORS
CABLE AND WIRE HREEIAND
CoMPONENT PaCKs | RECEIVERS
| SEMICONDUCTORS
. CONNECTORS SPEAKERS/
- SOUNDERS
THE NEW WINTER COUNTERS AND ——
90/91 CATALOGUE TIMERS
OUT NOW CRYSTALS TEST EQUIPMENT
e FILTERS TOOLS
F R E E ! HARDWARE TRANSEORMBERS

Cirkit =
=

® LOW COST MULTIMETERS ISSUES - FOR ONLY £5.00. Cirlcit DRS Rt an Utd
. MA”Y NEW Pnon”crs %|(’]V|UPPL;J|I:.:‘.[;’\:(IEPE Park Lane, Broxbourne, Herts EN10 7NQ
UP TO DATE! {0992) 444111
Please supply: NAME: B
] winter '90/91 Catalogue @ £1.60 ADDRESS:
Winter '90/91 Catalogue and subscription to the POST CODE
D next two Issues @ £5.00
I enclose Cheque/Postal Order for B accessorvisa L L [ [ [ [T TTTTTTTTT]
Please debit my Access/Visa card for - EXPIRY DATE:
SIGNATURE: DATE:
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INTERFAG

Robert Penfold

HIS MONTH we will continue with the
Ttopic of interfacing to the IBM PCs

and compatible microcomputers. Last
month we briefly considered the 8-bit ex-
pansion bus. This month the input/output
map and address/control bus decoding will
be discussed. Note that the 8088 series
of microprocessors used in the PCs have
separate input/output and memory maps.

As user add-ons will not normally have
memory circuits to place in the memory
map, they will only fit into the input/output
map. Consequently, here we will only be
concerned with this method of interfacing,
and will not consider units that fit into the
memory map.

Map Reading

As pointed out last month, the 8088
series of microprocessors use the sixteen
least significant address lines for mapping
input/output devices, but in the PCs only
the ten least significant address lines are
actually utilized. This gives 1024 usable
addresses (from O to 1023), rather than the
65536 that the microprocessors are capable
of using.

Addresses from 1024 to 65535 are simply
echoes of the 1024 base addresses. Ob-
viously this reduced number still leaves
plenty of address space for standard
peripherals such as printer ports and display
cards, with sufficient left over for more
specialised add-ons.

Table. 1 shows the input/output map for
the PCs, and it will be apparent from this
that the entire memory map has been al-
located to specific functions. This does not
mean that there is nowhere in the map that
can accommodate user add-ons.

The lower half of the map is reserved for
the motherboard, and addresses from 000
to 1FF are definitely out of bounds (and are
not included in Table. 1). The addresses in
Table. 1 are all in hexadecimal incidentally,
and from here onwards, all addresses will be
given in hexadecimal form.

If you look at the map you will note that
addresses from 300 to 31F are for prototype
cards. Possibly this address space is really
intended for testing prototype cards which
will actually be located elsewhere in the map
in their final form.

However, it represents an obvious and
pretty safe area of the map for your own
circuits. This section of the map provides
some thirty-two input and output addresses,
which obviously permits a substantial
amount of expansion. Half-a-dozen 8-bit
input/output ports plus a couple of analogue
ports would use up only one quarter of the
available addresses!

If further addresses are required, there
are other parts in the map which could
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probably be exploited. In fact any block of
addresses which is reserved for hardware
which your computer does not actually
have fitted is a legitimate section of the
map for your own circuits.

Bear in mind though, that this is a
slightly unsafe method if you are designing
circuits which will be used in computers
other than your own PCs. The fact that
your computers do not have fixed disks
and matching controller cards installed,
does not mean that other PCs will lack this
equipment.

If you decide to use a section of the
input/output map other than the one set
aside for prototype cards, then it is ob-
viously better to select one that is reserved
for an unusual piece of hardware that will
be installed in very few PCs. Something
like the address block reserved for SDLC
communications represents a safer choice
than a section of the map such as the one
reserved for the second serial port.

There would appear to be small sections
of the map which are not allocated to any
purpose, or reserved for future expansion,
and these might offer suitable niches for
your own add-ons. Where possible, it is
probably best to only use the addresses set
aside for prototype cards though. Here we
will only consider address decoding for
this particular section of the input output
map, but the general principles described in
this article apply to interfacing using any
section of the input/output map.

Table. 1: Input/Output Map
Address

Range Function

-200 - 20F Game Port
210-217 Expansion Unit

220 - 24F Reserved

278 - 27F Printer Port 2

2F0 - 2F7 Reserved

2F8 - 2FF Serial Port 2

300 - 31F Prototype Card

320 - 32F Hard Disc Controller
378 - 37F Printer Port 1

380 - 38C SDLC Communications, or
380 - 389 Synchronous Port 2

3A0 - 3A9 Synchronous Port 1

3B0 - 3BF Mono display/Printer Port
3C0 - 3CF Reserved

3D0 - 3DF Colour Graphics Adaptor

3EOQ - 3F7 Reserved

3F0 - 3F7 Floppy Disk Controller
3F8 - 3FF Serial Port 1

Echoes

It is perhaps worth mentioning a tech-
nique that effectively enables the 300 to
31F address range to be used several
times over, permitting more expansion that
anyone is ever likely to need. Suppose that
several circuits are all mapped to address
300, but some or all of address lines A10 to

A15 are decoded so that each device is
only activated if these lines are at a certain
set of logic levels, with a different set being
used for each device.

Normally a device at address 300 would
be activated if the base address was used,
or if one of the echoes at 700, B0o, F00,
etc. was accessed. By decoding A10 to A15
it is possible to map devices to the base
address or specific echoes of the base ad-
dress.

Although the computer's normal
hardware does not make use of these
address lines, they can still be utilized by
your own add-ons. It is only echoes of
addresses in the range 300 to 31IF that are
made available, and most of the addresses
in the upper 63K of the map remain
unusable. However, with each of
thirty-two base addresses having up to
sixty three available echo addresses, these
inaccessible parts of the input/output map
are not really needed.

PC Languages

If you are going to experiment with user
add-ons, then you will need a programming
language that provides access to the reg-
isters of the hardware in the input/output
map. This may seem an obvious point, but
less obviously, not all PC programming lan-
guages actually give direct access to the
hardware. There is obviously no difficulty
with assembly language or machine code,
where the microprocessor’s full range of in-
put and output instructions are available.

Most BASICs provide access to the
hardware via the INP function and the
OUT instruction, or an equivalent to these.
Most PCs are supplied complete with
Microsoft's GW BASIC, which has suitable
commands available. Many other BASICs
for the PC also provide easy access to the
hardware.

There are exceptions though. In par-
ticular, the BASIC 2 that was supplied
with my Amstrad PC1512 seems to offer
no easy means of directly accessing the
hardware. 1 could be overlooking some-
thing, but it would seem that Amstrad PC
users will need to invest in an alternative
programming language if they wish to
dabble with home constructed add-ons.

The situation with non-BASIC high level
languages for the PC seems to vary from one
language to another, or even from one dialect
to another. Often access to the hardware reg-
isters is possible, but you might need to delve
deep into the manuals in order to discover
precisely how it is achieved. In some cases it
might only be possible via specially written
machine code routines which the main pro-
gramming language can call up and run, as
and when necessary.
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Although GW BASIC is not exactly a
state of the art PC programming language,
it is quite a good one when experiment-
ing with home constructed add-ons. It
provides very easy access to the add-ons,
and for most purposes it is fast enough. A
compatible compiled BASIC is a good
alternative where higher operating speed is
required.

Address Decoding

On the face of it there are a substan-
tial number of lines that must be decoded
by any user add-on. For a start, there are
the ten least significant address lines (A0 to
A9). There are also numerous control lines
on the expansion port.

In practice, matters are not quite as dif-
ficult as it might at first appear. It is only
necessary to decode all ten of these address
lines if a device is to be placed at a single
address. Often this will not be the case, and
some simplification will be possible.

In an extreme example you might only
wish to add one input or output port, and
this could then occupy the base address
plus echoes at the other addresses up to
31F. This would avoid the need to decode
the lower five address lines (AO to A4).

The five upper address lines (A5 to A9)
must always be fully decoded though.
Table. 2 shows the states of these lines
when a device in the address range 300 to
31F is activated.

Table. 2: Address Line

Condition
Address Line Logic State
A5 LOW
A6 LOW
A7 LOW
A8 HIGH
A9 HIGH

Although there are quite a number of
control bus lines available on the expan-
sion port, for most purposes the vast
majority of these can simply be ignored.
There are some which must be decoded
though. The input/out read and write
lines (IOW and IOR) certainly fall in this
category.

Input devices must only be activated if

least one of these lines must always be
decoded, and for an input/output device
they must both be decoded.

In most cases the only other control line
that must be decoded is AEN, which goes
low when a processor bus cycle (rather
than a DMA type) is in progress. Any user
add-on, whether it is an input or an out-
put type, must therefore only be activated
when AEN is low.

The most fundamental decoding that
will provide usable results therefore con-
sists of having the add-on activated when
A8 and A9 are high, and AEN plus A5 to
A7 are low. Additionally, input devices
should only be activated when IOR is low,
and output devices should only be ac-
tivated when IOW is low.

This means that a practical add-on might
need to decode as few as seven or eight
lines. Of course, if the add-on occupies
several addresses, then further address lines
will need to be decoded, possibly taking
the number of lines to be decoded as high
as twelve.

Address Decoder

Although the PCs operate at relatively
high clock frequencies, ordinary 74LS or
74HCT logic gates etc. are quite fast
enough to provide address decoding, latch
output data, and provide the other usual
interfacing tasks. Using gates, inverters,
3 to 8 line decoders, etc, there are
numerous ways of providing any desired
address/control bus decoding. Fig.1 shows
a simple method using a 8-input NAND
gate and a hex inverter.

The output of IC2 will go low if all eight
of its inputs are taken high. Obviously in
this case we require a decoded output that
assumes the active state when certain in-
puts are high and others are low, not when
they are all high.

However, simply adding an inverter
ahead of an input effectively makes an
active low type instead of an active high
type. In this case only A8 and A9 will be
high when the add- on is accessed, and so
all the other lines drive IC2 via inverters.

IC2 provides a negative output pulse if
any address in the range 300 to 30F is read.

If the inverter on this line is omitted, then
the circuit will be activated when any ad-
dress from 310 to 31F is read.

In practise it is a good idea to at most
only use half the address space for your
first PC add-on, so that you have some
address space left for any subsequent DIY
cards you may wish to add. Note that by
decoding IOW instead of IOR the circuit
will be activated by write operations in-
stead of read types.

Separate Outputs

Separate decoded read and write out-
puts will often be needed. Using entirely
separate circuits to provide these outputs is
definitely doing things the hard way. Also,
ideally any add-on should not load the bus
by more than one LS TTL input per line.

A better way of providing separate read
and write outputs is to first decode AEN
and the appropriate address lines, and to
then process the decoded output with the
IOR and IOW signals using a couple of OR
gates. Fig.2 shows how the two OR gates
are used.

The output of an OR gate is only low if
both inputs are low. The output of ICla
therefore goes low if there is a read opera-
tion to the decoded address range, while
IC2b’s output goes low if there is a write
operation to this address range.

The circuit of Fig.1 can still be used to
provide the main decoding, but pin 12 of
IC2 is tied to the +5 volt rail. Alterna-
tively, it could be used to decode A3, and
this would permit up to four cards occupy-
ing eight addresses each to be used.

If a standard 80** bus interface chip
is used (such as the 8255), this will
have inputs for IOR and IOW, making it
unnecessary for the address decoder to
process them. Most of these chips have
several registers, with the desired one
being selected via register select inputs.
These would normally be driven from the
least significant address lines of the proces-
sor.

NEXT MONTH: A Simple
Input/Output Port will be described,
and we will look at the potentially

IOR is low, and output circuits must only Slightly less than the minimum of address awkward - mechanical side of PC
be activated if IOW is low. Therefore, at decoding is used here, since A4 is decoded. “interfacing.
+5V o——— IC1,IC2 Pin 14
1 +5V or———
A T e T 14
ICla To ICIf 2 1
A8 o IOR . Ic 3 . Read
! 2 3 < 1a Output
. p— ‘I p TLEEL p
3 4 4 Decoded
A6 o— 8 o—¢ IC1 = 74LS32
>°5 . ~ __, Decoded Output
A5 _ Output g Write
13 12 6 wib Output
A4 O——f oW
AEN © H o ° IC1 74LSt
ool ! - 4
9 8 12 - OV
IOR O——— IC2 = 74LS30

0V o——~ IC1,IC2 Pin 7

Fig. 1. A simple PC address decoder circuit. It is activated by read
operations in the address range 300 to 30F.

Fig. 2. A couple of OR gates
provide a simple means of obtaining
separate decoded read and write
outputs.
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Nothing to
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stop you
owninga
Cricklewood
catalogue

Now free!!

(Whilst stocks last) One of the most comprehensive components cataloguesin
the business.
Over 13,000 different components from all over the world, the Cricklewood
Catalogueis amust forthe hobbyist and professional. Simply write, phone, fax
or telex for a free copy

® ONE OF THE LARGEST RANGES OF COMPONENTS IN THE UK

® FAST ANDEFFICIENT SAME DAY
PERSONAL SERVICE

o VERY COMPETITIVE PRICES,
QUANTITY DISCOUNTS AVAILABLE

o DISCOUNT VOUCHERS INCLUDED

NO MINIMUM ORDER

Orders accepted by credit card
——

o
1]
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197 ]
RACK CASES

+ 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, nofixing screws visible on
the front andthe side of the enclosure # Heavygauge front panelis
of brushed aluminium finish enhanced with two professional handles
* Withventilation sits and plastic feet # Rear boxmanufactured from
1.1mm steel finished in black. Rack mounting or free standing. Comes
in quick assembly flat package.

Panel Sze Rear Box Price
Order Code \pgnc) w H D Vo9 ¢
v112 19x1.75 17x15x12 25«g 24.95
v212 19%35 17x30%x12 33kg 29.75

U312 19%x525 17x50x12 4.0kg 31.95
U412 19x70 17x65x12 46kg 34.95

Please add £€3.00 P&P for Ihe first item and £1.50 for each
addiional ftem

Please add VAT to above prices

Overseas orders weicome e

CRICKLEWOOD ELECTRONICS LTD, 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET
TEL: 081-450 0995/452 0161 FAX: 081-208 1441 TELEX 914977

3320

HART AUDIOKITS — YOUR VALUE FOR

; MONEY ROUTE TO ULTIMATE HI-FI

HART KITS give you the opportunity
to build the very best engineered hifi equip-
ment there is, designed by the leaders in their
field, using 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 technigues, sound en-
gineering design and professional grade components [s
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

This fantastic John Linsley Hood designed amplifjer QS the
flagship of our range, and (he ideal powerhouse %or you
ultimate hifi system. This kit muﬂ way to gl EK =
mance for & few tenths of the cost!

Featuretf orl the front cover of octronics Todaylmerna-

tional” this gomplete steréo pawen amplifier atfarsWNorld™

us HART quality and
Hood s comments on

1o the fa
hn Lns|

wire enthusi

Ciass performance al
ea§e of cpnsgyctibn

piece’ of audio gear, neat,elegant and functional. This
impression is greatly vamforced by 'the intarnal appearange
whigh 13 redois t oflqual;tv, both in cemponenu and i
layot
Each; power ™ llflakchannel has #s own advanced
double siged 'and Ao fgss ehan four power mosfets,
directy mountgd on the board for consistent predictable
pedormance The sophisticated power supply features no
less than six separate voltage rails, all fully stabilised, and
the complete unit, using a toroidal transformer, is con-
tained within a heavy gauge aluminium chassis/heatsink

e external view is that of a lhovoughly professional

fitted with |IEC mains 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=xtra.
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 x 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 jig-punched for ac-
curacy.
K1 100 STANDARD Amplifier kit.

Total cost of all parts is £503.56 ,,.3{

SPECIAL DISCOUNT PRICE ON. == [Tk . £428.02
If Bargraph Power Metes nat pequiired :.....£32.81
if AelayinputSystemtequretl, Adie ,--£39.43
Ky 100GQplmn w-t-neotd plated
Tterminals, Ao - :....£4.40
1oos SLAVE Al kil
Fotalcost o!aﬂ partsds £382.85
(éAL DISCOUNT PRICE ONLY .£325.42
K1100M MONOBLOC Amphher kit !"Il chiz! 6! all parts
is £297.6!
CPECALDISCOUNTPRIGEONTYE . | . Ug253.00

5 All HART kits are.designed to the very h-ghes( gtandards
‘for easy hama construction, and ¢an billuillt BY anyone
with reasonable manual ability. 1Fyou are still not con-

"ymced how easy itis4o build it yourself with a HART kit
Yol can order the Instruction Manual to read for yourself

““and we will refund the cost when you buy your kitl

1100CM Construction Manuat. 20+ pages of step by step
assembly instructions, circuit diagrams and full parts iden-
tification list. £5.50

RLH11 Reprints of the latest 1989 articles £1.80

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.

HIGH QUALITY REPLACEMENT CASSETTE HEADS

Do your tapes lack treble? A worn head could be the
problem. Fitting one of our replacement heads could
restore performance to better than new! Standard 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 prices, compare our prices with other
suppliers and seel All our heads are suitable for use with
any Dolby system and are normally avallable 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
1APE CONTACT.......ooeviceiieiiiccicei e .£17.86
HC40 NEW RANGE High Beta Permallow Stereo Head.
Modern 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
enough for car playersl........ L
HX100 Special Offer Stereo permalloy Head.............. £2.86
HRP373 Downstream Monitor Stereo Combination
Head.. ..£44 39
HQ551 4-Track Record & Play Permalloy Head for auto-
reverse car players or quadraphonic recording......... £16.79
See our 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 test cassette. Sets tape azimuth, VU level and tape
speed... ..£5.3
DEM1 Mains Powered Tape Head Demagneuzer
prevents noise on playback due to residual head
magnetisation... ....£4.08
DEM115 Elec"omc, Cassene Type demagnenzev AAAAA £8.61

Our new Autumn/Winter ‘90 price list is 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 carriage and insurance as follows:
INLAND: Orders up to £20 - £1; Orders over £20 ~ £2.50;
Nextday - £9. OVERSEAS:Please see
the ordering information

with our hsts.
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ROBOTROUND

Nigel Clark

SUCCESSFUL CHAOS

Assemble a group of robot enthusiasts
from all over the world, asking them to
bring along their latest developments,
and you have a major ingredient for
chaos. Add a large amount of flexibility to
allow for the expected breakdowns and
the fact that a similar event has never
been held before and any hopes that you
will achieve any sort of smoothly running
organisation can be thrown out. In a nut
shell you have the first Robot Olympics
held at the Turing Institute, Glasgow in
September.

However with 60 robots from 12
countries and a large amount of interest
from spectators and the Press it could be
considered a success.

“lt has taken me three weeks to
recover,” said Dr Peter Mowforth, who
organised the event. “It was much bigger
than | had expected and considering that
there could not be a lot of advance
planning it went very well. We were
carried along by the enthusiasm and the
motivation of the people involved.”

He added that on one of the days
1,500 school children visited the Olym-
pics and showed a great deal of interest.

“If just a few of them decided to be-
come electronics engineers rather than
accountants or lawyers then it will have
all been worthwhile.”

The organisers are now setting out
rules and regulations as a basis for future
Olympics, the next of which will be held
in two year's time and every two years
after that. it is intended to hold the event
in Glasgow every four years. Bids from
organisations interested in holding the
next competition are being sought and
there has already been an enquiry from
Nagoya in Japan.

CONTESTS

Mowforth said that the first event had
had to be flexible because they did not
know what or who to expect. However
with the experience gained they would
be better prepared in the future. The
flexibility had continued throughout the
Olympics. The different contests were
not set up until the organisers knew
which robots were available. On registra-
tion entrants filled in the capabilities of
their machines and wherever there were
capabilities in common a contest was
created.

This resulted in eleven sections in all,
wall climbing, two-legged races, races
for more than two-legged, javelin, talk-
ing, obstacle avoidance, phototrophic,
pole balancing, manipulation, behaviour
and wall following. There were also a
number of special awards, see below.

Mowforth said that another reason for
this approach had been that he thought
existing international robotic competi-
tions did not help the general advance-
ment of robotics as they had too narrow a
specification which kept robot builders in
a very narrow niche. He mentioned as
specific examples Dr John Billingsley's
Micro-Mouse and Robot Ping Pong
competitions.

However Dave Buckley of the Shadow
Group thought that the approach had
resulted in a series of competitions which
were not challenging enough to en-
courage the development of robot tech-
nology. He cited the success of a nhumber
of simple devices or ones which had been
around for a few years. The most obvious
example was the 19th century Japanese
archer, brought along by the Museum of
Automata in York, which won the javelin
event.

Awiards
Tst INTERNATIONAL ROBOT OLYMPICS

hastod by
RING

Obstacle Avoidance

1. ASTER/IX Toronto University,

Canada. Anthony Green, Pavel
Rozalski
2. OSCAR Artificial Intelligence

Department, Edinburgh University,
Scotland

3. YAMAB/CO Tsukuba University,
Japan. Shouji Suzuki

Pole Balancing

1. SALFORD PENDULUM Salford
University, England. F Nagy, G A
Medrano-Derda

2. LANKY Lancaster University, Eng-
land

Phototrophic

1. ALPHA PHOTON Kent University,
England. David Bisset

2. /CARUS The Shadow Group, Lon-
don, England. D Buckley

Manipulators

1. BELGRADE / USC HAND Univer-
sity of Belgrade, Yugoslavia

2. BC/ St Patricks High School,
Coatbridge, Scotland

Biped Race

1. CARDIFF BIPED \University of
Wales, Cardiff. Paul Channon,
Simon Hopkins, Prof Pham

2. ROBBIE Paisley College of Tech-
nology, Scotland. Ken MacFarlane,
Gordon Allan

Javelin

1. YORKARCHER Museum of Auto-
mata, York, England )

2. WILBERFORCE East London
Polytechnic, England. Martin Smith

3. ELEPHANTS TRUNK Heriot-Watt
University, Edinburgh, Scotland. J
8 C Davies, J Morrison

Multi Legged Race

1. PENELOPE Edinburgh University,
Scotland, D J Todd

2. GENGHIS Massachusetts Institute
of Technology, Al Lab, USA. Olaf
Beck, Prof Rodney Brookes, Colin
Angle

Wall following

1. YAMABI/CO Tsukuba University,
Japan. Shouji Suzuki

2. SAM Kent University, England.
‘David Bisset, Jason Garforth,
Jeremy Laycock

Talking

1. RICHARD 7st The Turing Institute,
Glasgow, Scotland. Ketil Undbek-
ken, Peter Mowforth

2. SHADOW WALKER The Shadow
Group, London, England. D Buck-
ley

Wall Climbing

1. ZIG ZAG Portsmouth Polytechnic,
England. A A Collie, Prof J Bii-
lingsley, R. P Smith

2. RVP /I Soviet Academy of
Sciences, Moscow, USSR. Prof
Chernousko, Prof Gradestsky

3. RVP/ Soviet Academy of Sciences,
Moscow, USSR. Prof Chernousko,
Prof Gradetsky

Behaviour

1. GHENGHIS Massachusetts In-
stitute of Technology, Al Lab, USA.
Olaf Beck, Prof Rodney Brookes,
Colin Angle

2. SHEEP AND SHEEP DOG
Computer Science Department,
Strathcylde University, Scotland.
Peter Barrie, Gerry Haran

3. S/AS City Montessori School, In-
dia. Mr Ashish Panwar

IEEE ROBOTICS &

AUTOMATION SOCIETY YOUNG

ROBOTICIST AWARD

BC7 Brian Carr (School pupil), St
Patricks High School, Coatbridge,
Scotiand.

Awarded with a £25 Book token

NATWEST BANK PRIZE FOR

TECHNOLOGY TRANSFER

ATTILA Massachusetts {nstitute of
Technology, Al Lab, USA. Olaf
Beck, Prof Rodney Brookes, Colin
Angle.

Awarded with a Caithness Crystal

Bowl and £200 from Nat\West

BEST SCHOOL AWARD
XYBOT Inverkeithing School,

Class 7S.
Presented with a Cup from the Turing
Institute and £100 special prize from
NatWest

OLYMPIC CHAMPION
YAMABICO Tsukuba

Japan. Shouji Suzuki.
Awarded with a Caithness Glass
Trophy

University,
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While accepting that not ali the entries
were at the forefront of technology
Mowforth pointed out there was much to
be admired particularly in Yamabico. from
Tsukuba University in Japan, which was
named Olympic Champion. The basis for
making this choice was the quality of the
electronic and mechanical building, the
sophistication of the resulting behaviour
and its novelty.

Earlier in the contests the Japanese
machine had won the wall following and
came third in the obstacle avoidance.
Problems with pronunciation meant it
was not placed in the talking contest but
that did not prevent it making a small
speech in Japanese thanking the humans
for inviting it to Scotland.

ZIG ZAG DISQUALIFIED

Mowforth was also impressed by Zig
Zag from Portsmouth Polytechnic. The
machine is the latest development of the
work of Arthur Collie which began with
his cockroach-inspired six-legged walk-
ing robot Robug. Zig Zag won the wall
climbing contest easily against less
sophisticated machines from the Soviet
Academy of Sciences in Moscow. The
contest might have been closer if Collie’s
more complex Robug Il had not been
disqualified for stepping on one of the
Russian robots. However there was no
international incident the transgressor
being dealt with quickly and firmly,
making it the first machine to be
disciplined in a Robot Olympics.

Collie was not too unhappy because
this unexpected event allowed him to
show the robustness of the technology

Zig-Zag from Portsmouth Polytechnic
won the wall climbing event.

used in his series of mobiles. in disen-
tangling Robug Il the pneumatic suck-
ers were switched off and, due to a
misunderstanding, the person holding
the safety rope also let go. resulting in
Robug failing three metres to the floor.
However it was able to get up and work
without any ill affects.

“The construction is so compliant that
its operation does not depend on it being
mechanically perfect,” said Collie. "It
could work even if one of its limbs was
broken or bent.”

He could also claim to be the only
person at the event who had a com-
mercial product and had sold his first
robot. Called NERO, nuclear environment
robot operative - anything for a good
acronym - it will be used for work-
ing on walls inside nuclear installations.
Collie is so confident of the technology
that he is sure that a wall-climbing robot
could be adapted to any customer’s re-
quirements as it was possible to build
something which could sense objects in
its path or an uneven surface and check
that each of its suckers had got a proper
hold.

OVERDOSE

All the expected names were at the
Robot Olympics, MIT and various univer-
sity and polytechnic departments as well
as schools and enthusiastic amateurs.
TAG of Northumberland took some
machines but they were not working and
the Shadow Group took its walker but it
overdosed on voltage and lost the use of
its chips. Replacements were sought but
the correct ones could not be found.

It is good news that the concept is to
be continued. While accepting that all the
technology was not the most up-to-date
state-of-the-art, there was plenty that
was. It is also worthwhile being reminded
that new does not always mean better.

The only concern must be that there
will be fall-off in interest by the media
and thus a shortage of sponsors.
Newspapers and television quickly lose
interest if they do not see their
expectations of a robot servant being
realised
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Constructional Project ———

SOUND OPERA
SWITCH

OWEN BISHOP

A versatile sound switch with multiple uses.
It will also update the Phoney Phone (Aug
‘GO0) to a phone-bell repeater or baby alarm.

with the Phoney Phone, published in

our August 1990 issue. Although the
Phoney Phone was originally intended as a
device for amusement, it has several serious
applications. Among these are its use as a
phone-bell repeater and as a baby alarm or
alarm for an invalid or an elderly person.

A phone-bell repeater is located in a
room such as a workshop, or perhaps in
the summer house, where the normal tele-
phone bell cannot be heard. The repeater
sounds whenever the phone-bell rings.

To set up such a system we need the
Sound Trigger, which is placed close to the
telephone and connected to the Phoney
Phone which is placed in the workshop or
other remote area. When the normal tele-
phone bell rings, its sound activates the
Sound Trigger which in turn sets the
Phoney Phone ringing.

As a baby alarm, the Sound Trigger is
in the bedroom, beside baby's cot, and
the Phoney Phone is located in the living
room. The trigger is extremely sensitive, so
even the faintest whimper will activateit. In
turn, the trigger sets the Phoney Phone
ringing. Its use as an alert for an invalid or
elderly person is similar.

The sensitivity of this device can be set so
high that it could also be used as an
intruder detector ~ provided that the am-
bient noise level is normally low. The
device also has other applications as a
sound-operated trigger with logic output.

THIS CIRCUIT was developed for use

HOWIT WORKS

The system block diagram Fig. 1 shows
that the design is quite straightforward. A
cheap crystal microphone insert has its out-
put amplified in two stages by two opera-
tional amplifiers. The second of these has
provision for adjusting the sensitivity.

poAT L%
FPTE e o,

Once the bistable has been triggered (set)
it remains in that condition until it is
reset by pressing the Reset button. This
means that the Phoney Phone continues to
ring until you go to the real phone and
press the button on the Sound Trigger.
Of course, you could just switch off the
Phoney Phone, but that would be cheating!

Also, when used as a baby/invalid/ in-
truder alarm, a single sound of even very
short duration (such as a cough or a click
of a door-latch) makes the Phoney Phone
ring until the trigger is reset. This is a

SENSITIVITY

BISTABLE [puaem—t- QUTPUT

Fig. 1. Block diagram for the Sound Trigger.

In the absence of sound, the output of the
second amplifier is only about 1V, which
counts as logical “low™ to the logic circuit
that follows it. When a sound is detected, the
amplifier output rises to logical *"high™.

The logic circuit is a bistable. It requires
a normally low input from the amplifier,
and is triggered when the input goes high.
The output of the bistable is normally high,
but goes low when the bistable is triggered.
This mode of operation is compatible with
the Phoney Phone circuit.

Fig. 2. Complete circuit diagram for the Sound Trigger.

+6V TO +12V

SENSITIVITY

St

IC1,PIN &
IC2.PIN1L

I1C2a
CD4OO1BE
1

IC2b
Rg CD4L00TBE
10k

+
E?ZIT
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that needs to be considered when installing
the device and adjusting sensitivity, as will
be explained later.

DESCRIPTION

The complete circuit diagram for the
Sound Trigger is shown in Fig. 2. The
circuit is intended to be driven from the
power supply of the Phoney Phone, which
operates at 12V. At this voltage the Sound
Trigger requires only 2mA when quiescent.
However, it can also be operated at 5V, 6V
and 9V.

Its output is compatible with CMOS at
any of these voltages. It can also drive one
LS gate if used with TTL at 5V. The split
supply for the operational amplifiers is ob-
tained by the potential-dividing resistors
R1 and R2.

The TL064C, IC1. contains four opera-
tional amplifiers, of which we use two con-
nected in the non-inverting mode. The gain
for the first amplifier is about 1000. The
signal is further amplified by the second
amplifier which becomes saturated when
even a small sound is detected.

Its output swings rapidly between the
voltages of the positive and negative supply
rails. When it swings to the positive rail
voltage, this gives the equivalent of a logi-
cal high.

The bistable is constructed of two NOR
gates, I1C2a and IC2b. Both inputs to the
bistable are normally low. The output from
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the second amplifier is normally about 1V,
so satisfies this requirement. The other in-
put of the bistable is connected to the OV
rail through resistor R9.

Under these conditions the output of the
bistable is high. The output is fed to a third
NOR gate IC2c, with the inputs connected
so that it acts as an INVERT gate. Its out-
put is low and the l.e.d. D1 is off.

When sound is detected, the output of
amplifier IC1b goes high, setting the bis-
table. The bistable output goes low and the
le.d. comes on. The bistable is reset by
pressing switch S1.

The difficulty with resetting is that the
sound made by the button as it is pressed
and released 1s enough to trigger the cir-
cuit. This problem is overcome by the
capacitor C3.

When S1 is pressed, the voltage at IC2b
pin 13 rises to high. resetting the bistable
and charging the capacitor. When the but-
ton is released, the capacitor takes a second
or two to discharge through resistor R9.
Until it is half discharged, the input to pin
13 remains high and the bistable cannot be
permanently triggered. This gives time for
the button to be fully released and the
vibrations produced to die away.

CONSTRUCTION

The circuit is assembled. on a piece of
0.1in matrix stripboard, size 16 holes x 24
strips. Details of the component layout and
breaks required in the underside copper
tracks is shown in Fig. 3.

The prototype was designed to fit into
a small microphone-sized™ plastic box.
As a result, the circuit layout is slightly
cramped. If you are unused to working
neatly in a confined area, use a larger box
and expand the layout sideways by a few
holes on either side of the i.c. sockets.

There should be no problem with assem-
bling the circuit and getting it to work first
time. The only point to consider is the
possibility of electrical interference from
the mains or other sources being picked up
by the microphone leads.

If your microphone insert MIC.1 is cased
in metal (usually aluminium). you will
probably find that one of its two terminals
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Fig. 3. Stripboard component layout
and details of breaks required in the
underside copper tracks.

Showing the ‘close packing " of
components inside the small
plastic case. You can, of
course, use a larger
case and spread the
components out
on a bigger
piece of
stripboard.

is connected to the case. If so, this is the
terminal to be wired to the solder pin
at A10. The “‘earthed™ case shields the
microphone element from interference.

In the prototype the leads between the
board and microphone are only 2cm long
and interference is negligible. But when
using temporary leads 16cm long during
testing, interference (mains hum) made the
amplifier output oscillate at 50Hz. If you
are planning to connect the microphone
with leads more than a few centimetres
long. use screened cable with the screen
connected to the solder pin at 410.

COMPONENTS

Resistors See

R1-R4, SHOP
MR }8&(8 oy  TALK

All 0.25W 5% carbon Page
Potentiometer
VR1 4M7 skeleton preset, vert.
Capacitors
C1,C2 10p axial elec. 16V (2 off)
C3 47y axial elec. 16V
Semiconductors
D1 TIL209 or similar |.e.d.
1C1 TLO64C quad low-power
op.amp
1C2 CD4001BE quad 2-input
NOR gate

Miscellaneous

MIC.1  Crystal mic. insert

S1 Push-to-make push-button

switch

Stripboard, 0.1in matrix, size 24
strips X 16 holes; plastic case (ABS),
approx. 82mm x 53mm x 30mm;
14-pin i.c. socket (2 off); 1Tmm solder
pins (9 off); Blutack; connecting wire,
solder etc.

ggftf;:cce“ooslgly £7' 50
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S f @
HOLES FOR
MICROPHONE

»TO
PHONEY
PHONE

Fig. 4. Guide to the layout of components inside the small plastic case. The
microphone insert sits above IC7 and is held in place with a piece of Blutack.

TESTING

Commence testing the unit by turning
the wiper of VRI! to a mid-way position.
Switch on the power. The l.e.d. DI usually
comes on. Press switch S! and the le.d.
goes out — but not if you make a noise at
the same time.

The circuit responds to any noise — taps,
bangs, whilstles, and speech — made within
a radius of a few metres. As soon as the
noise is detected the l.e.d. comes on and
stays on until S1 is again pressed.

You may decide that the device is too
sensitive for your purposes. Other noises
made in the-vicinity of the Sound Trigger
may result in false alarms. The solution is
to reduce the sensitivity of the circuit and
place it as near as possible to the source of
sound (telephone bell, baby. etc).

To reduce sensitivity, turn the wiper of
VRI towards the end of its track nearest
resistor R7. If it is still too sensitive, try
fastening adhesive tape over the apertures
in the microphone case. Alternatively sub-
stitute a resistor of lower value for RS.

ASSEMBLY

When the circuit board has been tested
successfully, prepare the case by drilling
holes in the lid of the box, as shown in Fig.
4. The circuit board is a snug fit in the
bottom of the plastic box. and is held there
with a piece of Blutack.

The microphone MIC:] is located im-
mediately on top of IC!. If the microphone
case is made of metal, stick insulating tape
on its rear surface to prevent possible con-
tact with the circuit. A piece of Blutack on
IC! helps to hold the microphone in place.

You may find that the microphone comes
into contact with the lid when this is
screwed in place. Three small blobs of
Blutack spaced around the circumference
of the microphone help to keep it acousti-
cally insulated from the lid of the box and
thus less subject to the noise from the
push-button.
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LINKING TO THE
PHONEY PHONE

The Sound Trigger is connected to the
Phoney Phone (Aug. '90) by a 3-core lead.
The positive and negative supply leads are

connected to the OV and 12V lines of the
Phoney Phone circuit. The third line con-
nects the output pin of the trigger to the
control input point (CP) of the Phoney
Phone.

[ l

PHONEY PHONE
FROM MONOSTABLE
{1C1,PIND)
CONTROL
% LINE TO COUNTER
CONTROL (IC4, PIN 11)
INPUT
POINT
FROM QUTPUT
OF SOUND
TRIGGER

Fig. 5. Fitting a mode select switch to
the Phoney Phone (Aug ‘90).

The control input point of the Phoney
Phone is shown in the circuit diagram Fig.
4 (Aug. "90), and corresponds to the pin at
J5 in the stripboard layout (Fig. 9).

If you are using the Phoney Phone solely
as a repeater or alarm, you may omit the
monostable multivibrator section of the
circuit (ICl, C1-C3, R3-R7, VR1-VR4, S2
and S3). The output from the Sound
Trigger then goes to the terminal pin at JS.

An alternative is to have a mode select
switch which allows you to use the Phoney
Phone as a timer/joke-phone or as a
repeater/alarm. Cut the long wire that runs
from IC| Pin 3 to 1C4 pin 11 and connect
the cut ends to a SPDT switch, as in Fig. 5.

The output from the Sound Trigger goes to
the other terminal of the switch. (]
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most confusing aspects of modern
electronics. There seems to be end-
less different types of semiconduc-
tor, with countless examples of each
of these types. The electronic com-
ponent catalogues only list a fraction of
the semiconductors that are actually
produced, but in some cases they still list
what | would guesstimate to be well in
excess of a thousand different semicon-
ductor devices. Some aspects of these
components can give a few headaches
even to those who have many years of
experience of electronics, but most of
what you need to know is not difficult to
grasp.

Iin this month's Actually Doing It we
will consider some fundamentals of this
important topic. We will not consider
transistors and integrated circuits on this
occasion, as these are worthy of their
own articles.

SEMICONDUCTORsmuSt rank as one of the

ONE WAY

The most simple of the semiconductor
components is the diode, which is a sort
of electronic valve. It will allow an electric
current to flow in one direction, but it will
block a current flow in the opposite di-
rection. Obviously diodes must be con-
nected into circuit the right way round.
Otherwise they block the required current
flow but permit one in the wrong direc-
tion. Fig.1 shows the circuit symbol for a
diode, together with some typical physi-
cal representations.

The two terminals of a diode are called
the “anode” and “‘cathode”, and these
are often shown in the abreviated forms
“a” and "k” respectively. In the cir-
cuit diagrams that appear in Everyday
Electronics the "a” and “k’’ markings are
included on diodes, but in other publica-
tions you may well find that they are
omitted, with a “+" sign perhaps being
included in place of the "k’ marking. |
suppose that either type of legend is
unnecessary since the diode symbol it-
self clearly indicates the polarity of the
component. However, these markings are

ACTUALLY
DOING [T}

-by Robert Penfold —

useful reminders for those who are not
too familiar with circuit diagrams and the
circuit symbols.

MARKINGS

Physically, ordinary diodes are virtually
all in the form of small glass bodied
components having rounded ends. Rec-
tifiers, which are merely diodes designed
to handle high currents, are slightly dif-
ferent in that they usually have black
plastic cases and are not rounded at the
ends. In both cases the polarity is usually
indicated by bands marked around the
body of the component towards the
cathode (" +'* or "k”) end of the com-
ponent.

The three main exceptions to this
method of polarity marking are diodes
which have multiple bands, some high
power rectifiers, and bridge rectifiers. The
latter are actually four rectifiers ready
connected in the bridge configuration,
and contained in a single plastic encap-
sulation. They have four terminals: two
which take the a.c. input signal and two
which supply the d.c. output signal. The
a.c. input can be coupled to the input
terminals either way round, and they are
normally marked with an a.c. waveform
("<"). The positive and negative ter-
minals are usually just marked with “+"
and *“ - " signs.

Some rectifiers have no band around
the body, but instead have one end of the
component tapered slightly. This thinner
end is the cathode one (i.e. the one that
would otherwise carry the white band).

MULTI BANDS

Diodes having muitiple bands are not
particularly common, but do seem to crop
up from time to time. You are only
likely to encounter these in the form of
the popular 1N4148 silicon diode which
sometimes has four coloured bands. Ap-
parently this is a form of colour coding
which has similarities to the standard
resistor colour code system. It is more
simple though, in that the four colours
simply represent the four digits of the

Fig. 1. Common methods of
polarity indication for diodes
and rectifiers.

x

"Flaf’

/On Body
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On Body
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Fig. 2. Polarity indication for l.e.d.s.
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type number that follow the “1N** prefix.
in the case of a 1N4148, the colours
are therefore yellow, brown, yellow, and
grey.

So how is the polarity of the com-
ponent indicated? This is achieved by
merely having the bands offset towards
one end of the component. They are
offset towards the cathode (" + " or “k™)
end of the device. In my experience the
offset is quite small, which is to some
extent dictated by the small body size of
these components.

The band nearest the cathode leadout
should be a bit wider than the others,
but the difference might be quite mar-
ginal. You therefore need to look carefully
at these components before deciding on
their correct orientation and connecting
them into circuit.

HEAT OF THE MOMENT

It is perhaps worth pointing out that
although germanium transistors are now
largely obsolete, germanium diodes are
still used to a significant extent. They
have a lower forward voltage drop than
silicon types - a factor that enables them
to operate in some applications where
silicon types give mediocre results or
even fail completely.

A point to keep in mind ‘when deal-
ing with germanium diodes such as the
popular OA90 and OA91, or germanium
transistors, is that they are more vul-
nerable to heat damage than the more
familiar silicon devices.

The safest way to deal with these, or
any other heat sensitive components, is
to use a heat-shunt when soldering them
into circuit. Most heat-shunts look rather
like a pair of tweezers, but they do not
require you to manually hold them in
place. Instead, they have some form of
spring mechanism that enables them to
be clipped in place, leaving both of your
hands free to solder the component in
place.

In use the heat-shunt is simply clipped
in place over the leadout wire that is
about to be soldered, somewhere be-
tween the body of the component and
the soldered connection. As the heat
from the iron travels up the leadout wire
towards the body of the component,
most of the heat is diverted into the
heat-shunt. This keeps the component
substantially cooler, and avoids damage
unless the iron is kept in place on the
joint for several seconds (which is totally
unnecessary and likely to produce a poor
joint).

You can improvise a heat-shunt from
something like a pair of tweezers plus a
small rubber band, or a crocodile clip can
be used. These methods are unlikely to
be as efficient as a proper heat-shunt
though, and could lull you into a false
sense of security.

To be honest, | do not use a heat-shunt
at all, and find that no damage results to
germanium components provided the
soldered joints are completed fairly
swiftly. However, if you are not very
experienced at soldering, and are at all
hesitant about this task, then it would
probably be best to play safe and invest
in a proper heat-shunt. These cost a
matter of pence rather than pounds.

LED ASTRAY

There are several specialised types of
diode, such as variable capacitance
(varicap) and Zener types. Many of these
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Fig. 3. Simple l.e.d. polarity test circurt.
If the le.d. lights it has the polarity
shown in (a), if not he polarity is as
shown in (b).

use one of the methods mentioned above
to identify the anode and cathode
leadouts. However, some types, such as
many infra-red photo-diodes and mul-
tiple varicap types, have unusual encap-
sulations. In order to sort out the correct
method of connection with these com-
ponents it may well be necessary to
consult the manufacturers or retailers
data.

The humble light emitting diode
(l.e.d.) is a specialised form of diode that
is worthy of special mention. This is a
component that often leads to dif-
ficulties. These are true diodes, and
unlike ordinary filament bulbs, they will
only light up if they are connected the
right way round. There is no standard
method of indicating the polarities of
these components, but Fig.2 shows two
common methods. Unfortunately, there
are a few l.e.d.s where the shorter lead is
the anode, but these are few and far
between these days. | have come across
many |.e.d.s that seem to be symmetrical,
with no obvious means of differentiating
between the two leadout wires.

If in any doubt about the polarity of
a l.e.d., remember that it is perfectly all
right to use trial and error to find the right
method of connection. If a l.e.d. is con-
nected with the wrong polarity, it will not
light up, but it will not be harmed either.
This method is not very practical if you
are fitting dozens of i.e.d.s onto a printed
circuit board to produce a complex dis-
play.

The polarity of a l.e.d. can be checked
using a multimeter, and the instructions
supplied with the meter should give
details of this simple process. If you do
not have a suitable meter, then a 9 volt
battery and a 1k resistor used in the
manner shown in Fig.3 will do the job
just as well.

Some of the retailers catalogues. give
connection details for |.e.d.s. If you are in
doubt about the potarity of one of these
components, consulting the appropriate
catalogue might solve the problem.
However, in my experience the com-
ponents supplied do not always physi-
cally match the ones illustrated in
catalogues (especially with l.e.d.s). This
is presumably due to changes in sources
of supply in order to obtain a bet-
ter buy-in price, and to changes in
components introduced by manufac-
turers. Anyway, as | have pointed out
several times before, a few component
catalogues should be regarded as ab-
solutely essential for anyone pursuing
electronics as a hobby, and they are a
valuable source of useful data.

Having experienced difficulties with
l.e.d.s on numerous occasions since they
first became available, | now always
check their polarity with a meter before
connecting them. This saves a lot of
desoldering and rewiring.

S.C.Rs

Three types of silicon controlled rec-
tifier (s.c.r) are commonly used in
electronic projects. The thyristor is the
most basic type, and is used for switching
d.c. loads. This is a three lead device, and
its terminals are called the anode (a),
cathod (k), and gate (g). A triac can
switch a.c. loads, and is another three
terminal device. Its terminals are called
mains terminal 1 (mt1), mains terminal 2
(mt2), and the gate (g).

Both of these components are nar-
mally contained in transistor type en-
capsulations. A few of these devices
are intended for low power applications
and have small signal transistor type
encapsulations. Most though, are power
devices, and physically ook much like
power transistors.

Like transistors, each encapsulation
can have several leadout configurations.
It is not safe to assume that the device
you are using, although of a different
type number to the specified device, has
the same leadout configuration as the
correct device because it also has the
same type of encapsulation. If you use a
substitute type, check the leadout dia-
grams for the two components to ensure
that they are the same. Triacs are bidirec-
tional, but note that they will still only
operate. properly if the mtl and mt2
terminals are connected around the right
way.

Although, on the face of it, if you use
a thyristor or a triac having suitably high
current and voltage ratings it should
work correctly, matters are not always
as simple as this. Some s.c.rs need
a trigger current of only about 200
microamps, while others need a trig-
ger current around one hundred times
higher than this. Some of the other
parameters are prone to very large varia-
tions. Unless the book or article con-
cerned states that any thyristor or triac
having certain minimum current and
voltage ratings will suffice, it is best to
use the specified type.

DIACS

Diacs are two terminal components,
and are mainly used as trigger devices for
thyristors and triacs. They are most com-
monly used in a.c. power control circuits
of the lamp dimmer type. Although some
of these devices have encapsulations or
markings which suggest that they are
polarised, they are actually bidirectional.
In other words, it does not matter which
way round you connect them.

Some triacs have built-in diacs. It is
important to use a type that has an
integral diac where appropriate, and to
use an ordinary type where the design
does not call for a built-in diac. Using the
wrong type will at best give erratic opera-
tion, and at worst will result in the circuit
failing to work at all. With triacs it is
definitely advisable to use the specified
type, rather than dabbling with sub-
stitutes which may well turn out to be
totally unsuitable.
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We've gone completely loopy this year: we're giving away up to £1000!
Yes, the winner of our Christmas Competition will receive a voucher
for ten times the value of the order that accompanies the entry, up
to amaximum of £1000! The voucher can be exchanged for any com-
ponents offered by Highgrade in 1991 —you choose what to buy with
it. If that’s not enough for you, every single competition entry entitles
you to a gift, whether you get the answers right or not! Are you ready?
Here we go.

In the Highgrade lab we’ve been experimenting with a special recogni-
tion circuit. To test it out, the system is connected to a printer: we
speak into the microphone and it prints what it thinks we said. Sad
to say, there are still a few bugs in the system. For instance, when
| said into the microphone ‘Can you recognise speech?’ the printer came
back with—Can you wreck a nice beach?! Here are some of the
mistakes it made when read it a list of television programs. What should
it have printed?

1) Colliders Cope should have been
2) Casual Tea should have been _
3) Cora Nation’s Treat should have been
4) Stale Ucky should have been
5) Start Wreck should have been
6) Woe Gun should have been

Right now we're working on a nudie vice for hoe moaners —sorry, |
must remember to turn off the speech circuit. A new device for home

Win up to
£1,000 worth
of components!;

EVERY ENTRY
WINS A PRIZE!

owners is what | meant to say, of course. Anyway, now you’ve filled
in your answers you can choose any one of the gifts below!

1) Special blade for cutting grooves and notches

2) Mini biofeedback monitor kit

3) Secret circuits file—things the authorities would rather
you didn’t know!

The competition winner will be chosen by draw from all completely
correct entries received by the closing date: December 20th 1990. I'd
like to say that some famous celebrity will make the draw, but jn reali-
ty fair play will be supervised by our not very famous solicitor. The
winner will be notified early in January 1991. If you have any queries
about the competition, please tel: 0600 3715.

SUPER (harisfinad COMPONENT BARGAINS

BF 167 Transistors: pack of 100 for £2.801...............c.cooeiiiiiiiiiie e J
0.68uF Polyester capacitors: bag of 200 for £3.801.. . ... a
DIL switches, 4-pole, pack of 10 for £1.40%..... e 0
Horizontal cermet trimmers, 250K, pack of 25 for £1.60!. el

10-way Molex straight plug, pack of 100 for £2.80!... ()

J201 FETs: pack of 100 for £3.80!......
DIN speaker sockets: bargain pack of 10 for 80p!.

Thermal fuses: open at 70°C: a pack of §
is yours for £1.001.... ) . As o /
Scarab switching regulator: 5V @ 6A: a £60 decldzoo

regulator for £2.201.. . d
7-way Molex plugs, pack of 100 for £2.60!

Multi-contact lever switch: 2 sets of 4pc/o

3A Rectifiers: you'll never see an offer like this again: 25 for £1.801..... ............. 0 contacts: loopy price of 2 for £1.001...L_| 5
Green rectangular LEDs: not perfect, but all working: goofy offer 200 for £2.801....... 4 Ceramic caps. 120pF, pack of 100 for only £1.20!. LA 17 08 ¥ ORh ) | RIS d
4n7 Polyester capacitors: wicked! 200 pack for £2.601..... Sy (] Motorola NPN transistors: pack of 100 for...wait for it...£1.801...7. e d
BF394 transistors: extra special Christmas offer: 100 for €2.60'.... ... .. ... || Vertical cermet trimmers, 250k, pack of 25 for £1.601..... | g— e O
"Push switches: you won't believe this: 100 for £3.80 (less than dp eal).................. ] SABO600 three tone chime IC, with data and circuits, yours for £1.000.................... O
Canned coils: mean looking components: 25 for £2.20L... g 6A 200V Rectifiers: what a bargain! 25 for £2.801....... 2
22n (0.022uF) Polyester capacitors: bag of 200 for just £3.201.. ocrre .0 78L08 Voltage regulators, 8V @ 100mA: 10 for £1.600...................ooin, (
DIL resistor networks: 15 commoned 10K resistors each IC: 25 for £1.601.. O ST72A FETs: another splendid bargain: pack of 100 for £3.801........................
Full feature clock module: extra special offers: £2.80!............ .0
TEA5570 AM and FM radio IC, with data and circuits: £2.201.... O
47n (0.047uF) Polyester caps: another monster bargain: 200 for £3.20!. | Ceramic resonator (use as crystal), 4MHz, pack of 3 for £1.000.............................. d
3-way Molex plugs, pack of 100 for £2.20.... .d BT 137 mains {600V) triac, will switch up to 8A. Yummy offer: 3 for £1.201..... nd
Ceramic filter 455kHz (use with radio IC) 2 for £1.001.... .0 Extra special offer: 6 quad comparator ICs, with data, £1.20!.. S
O Miniature STC 12V relays, 2pcio, pack of 2 for €10, L
.0 Ceramics, 5p6 sub-miniature, pack of 100 for £1.40!............ T {
.d 1uF Polyester caps: bag of 100 for £3.200....................... ..d
[C1  CMCO25 Power transistors: pack of 10 for £1.201...... ..
Trimmer capacitors: delightful components: silly price of 25 for £1.80L.... | BF 173 transistors: treat yourself to a pack of 100 for £2.801.............. 0
D-sockets: 25-way R/A: pack of 5 for €1.801................cooeiiiiiiiiiiiiiiie g Seven segment LED displays: 0.5” 1% digit CC: pack of 10 for £2.80".................... O
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- [0 Circuit and programming data for 8085: £2.00!... e
Standard red LEDs: light up your Christmas tree! New and perfect. 100 for £2.80!....[] ~ Amp connectors, 4-way, pack of 100 for £1.201............... -]
Please tick the boxes for any components you would like, and send the entire page (with your competition entry!) to:
Highgrade Components Ltd., 8 Woburn Road, Eastville, Bristol, BS5 6TT.
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REPORTING

AMATEUR RAD

Tony Smith G4FAL_____

YOUNG AMATEUR OF THE YEAR

Seventeen year old David Martin
from Glasgow has received the Young
Amateur of the Year Award 1990,
sponsored by the DTI's Radiocom-
munications Agency. Chosen from a
short-list of six, David, whose callsign is
GMONVE, is a co-founder of YAGIS
(Young Amateur’s Group in Scotland),
has converted PMR (private mobile
radio) equipment for use on the amateur
bands, is active in radio clubs, has run a
special event station in the Scouts
Jamboree-on-the-Air, and is a member of
RAYNET the Radio Amateur Emergency
Network. He received a £250 prize and
Certificate, plus a number of other prizes,
including a 2m transceiver from Navico,
a packet radio controlier from Siskin
Electronics, and a digital multimeter from
Cirkit. Together with the runner-up he
will also be invited to a guided tour of the
RA's Monitoring Centre at Baldock in
Hertfordshire.

Runner-up was Simon Gianville,
G7DCY, a student committee member of
the Coventry Amateur Society, who
regularly assists a local elderly radio
amateur who has problems using his
hands. He founded his school’'s Remote
Imaging Group which obtains data and
weather pictures from satellites, en-
courages an interest in amateur radio by
demonstrating the hobby to pupils,
parents and teachers, and illustrates
operating procedures to students at his
local Radio Amateurs’ Examination class.

The Young Amateur of the Year Award
is organised by the Radio Society of
Great Britain as part of its project YEAR
(Youth into Electronics via Amateur
Radio) initiative which aims to interest
more young people in the hobby.

REPEATER ABUSEIN U.S.A.

British amateurs are not alone in suf-
fering repeater abuse as illustrated by a
recent story in the W5Y/ Report concern-
ing Richard Burton, ex-WB6JAC, who
lost his licence in 1981 for malicious in-
terference, failure to use his callsign, use
of profane and obscene language, jam-
ming a repeater, and illegal broadcast-
ing. He refused to go off the air and
in 1982 was sentenced by a Los An-
geles court to eight years imprisonment,
suspended for all but six months, fol-
lowed by five years probation, including
1500 hours community work. It was the
first time an American radio amateur had
been imprisoned for illegal activity on the
amateur bands.

Early in 1990 there were complaints
that Burton was back on the 2 metre
band, even though he had not been
re-licenced, behaving in much the same
manner as before. He was re-arrested on
May 16 on three charges of unlicensed
radio operation, having allegedly made
on-the-air threats against the judge
and the local FCC engineer-in-charge.
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He apparently feft that the govern-
ment had no prerogative to restrain his
First Amendment right to say what he
thought.

He refused to enter a plea and the court
appointed a public defender on his be-
half. Bail was set at $10,000 and in the
absence of surety he was jailed pending
a trial but later, after psychiatric evalua-
tion, was released from custody. On July
20, a jury found him guilty of transmit-
ting without an amateur licence on one
only of the three charges, and on Oc-
tober 1st he was sentenced to one year’s
probation, a $2,000 fine and continuing
psychiatric care.

This interesting insight into the be-
haviour of one “‘repeater vandal” raises
several debatable points. Firstly, as many
of those who interfere with UK repeaters
behave in much the same way as Burton,
should they be dealt with much more
severely, as offenders evidently are in the
UsaAa?

Or has he got a point. Should he be
free to behave as he wishes on the air?
Apparently a Los Angeles amateur “'Free
Radio” community felt that this was
a Freedom of Speech issue, and early
on some of his supporters appealed for
funds, on the 2 metre band, in an attempt
to raise his bail.

Another issue concerns the current
trend to make entry into amateur radio
much easier, to attract more recruits. Will
this open the door to more subver-
sive elements, bent on interfering with
the activities of the responsible majority?
Some have already got in even though
they have had to pass the existing ex-
aminations to do so. How many more will
follow, the easier entry gets, and what
will their impact on the hobby be?

AMATEUR RADIO IN THE THIRD
WORLD

The Pacific nation of Vanuatu, for-
merly the New Hebrides, celebrated its
10th anniversary last July. According
to a report in Amareur Radio, journal
of the Wireless Institute of Australia,
amateur radio is slowly establishing itself
in the infant nation. There are about 20
licensees, all expatriates except for 24
year old Touasi Taiwia, YJ8NTT, a YL
(young lady) who recently quaiified for
her novice licence.

Vanuatu is, however, better known in
the amateur world than its present status
would suggest. Up to 30 amateurs visit
the country each year to operate from this
unspoiled Dx paradise, with some set-
ting up high scoring stations during well-
known international events such as the
CQ World-Wide contest.

On behalf of the authorities the
Vanuatu Amateur Radio Society (VARS)
appoints an examiner for Morse examina-
tions and invigilates the main examina-
tions which are based on Australian
licensing standards. It is not easy,

however, for the indigenous population
to master the requirements of the ex-
amination. Without electricity in their
homes, for example, study after sunset at
6.p.m. is difficulit.

Language presents another problem
when trying to grasp such concepts
as inductance, capacitance, etc, from
student material written in English.
One possible means of overcoming
this difficulty would be videotapes of
basic electronic concepts obtained from
Australia or elsewhere which VARS could
use for instructional purposes, but there
are obviously many difficulties to be
overcome before amateur radio becomes
a “people’s hobby".

COMPONENTS NOT AVAILABLE

There is, for instance, a great need
for suitable and inexpensive equipment,
but even simple components, things that
we take very much for granted, are not
readily available. Some years ago | cor-
responded with an amateur in Sri Lanka
after | wrote an article about QRP (low
power) operating in the American CQ
magazine. | recommended making one’s
own equipment since a handful of com-
ponents could equate to a surprising
degree of achievement and satisfaction.
He was converted by my enthusiasm but,
where, he asked, could he get the com-
ponents?

In his country it was just not pos-
sible to get resistors, capacitors, transis-
tors and so on. His immediate problem
was solved by a simple QRP transceiver
loaned to him through an American aid
programme intended to help third world
countries beginning to develop amateur
radio as a national resource. Eventually
he had to pass the set on to another
aspiring amateur, but by that time he
had become “hooked” and somehow
managed to get a second-hand commer-
cially made set from Germany.

One thing strikes me about all this.
There are moves afoot in the more
developed nations to make amateur radio
more hi-tech, to “bring it into the
space-age.” There was, for instance, a
proposal (which was in fact rejected) at a
recent IARU conference that the amateur
Morse test should be replaced by a test of
computer operating skills because an
increasing number of operators today use
their computers in conjunction with
amateur radio for data transmissions and
other purposes.

If such a proposal ever comes to frui-
tion where would this leave the amateur
radio communities slowly building up in
Vanuatu and elsewhere? Most beginners
will of necessity be using simple equi-
pment for Morse or speech transmission.
Will they find that the goal posts have
been moved, and that international con-
tacts will not be possible unless they
also have computers and master the in-
tricacies of data communications?
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TELEQUIPMENT CT71 Curve Tracer.

<A & G ELECTRONICS

WE HAVE THE WIDEST CHOICE OF USED Rzt e L 28 —

MARCONI TF2337A Automatic Dislortion Meter 400Hz/1KHz.. £100 Eﬂ
OSC’LLOSCOPES 'N THE COUNTRV MARCONI MOD Meters TF2300; TF23008. TF2303 from 100
2445 Four Trace 150MHz Duai TB.. MARCONJ TF2603 RF Milivoltmeter 50KHz-1.5GHz. (s
TEKTRONIX 2245A Four Trace 100MHz Dua) TB.... MARCON! TF2430 Digital Freq. Counter 10Hz-80MHz. 180
TEKTRONIX 2235 Dual Trace T00MHz Delay Sweep. MARCON! TF1152/1 RF Power Meter 500MHz 10/125W SO0ohm .. £2§
TEKTRONIX 2215 Duat Trace 60MHz Delay Sweep.. MARCON) TF893A AF Power Meter 20Hz-35KHz 20mW-10W. . £20
TEKTRONIX 475 Dual Trace 200MHz Delay Sweep. ... RACAL 9915Feq. Counter 10-520MHz Crystal Oven £150
TEKTRONIX 465 Dual Trace 100MHz Delay Sweep,. FARNELLPSU H30/100 0-30V 0-100A 750
UNINTERRUPTED Power Supply type RBS-AC S00VA (1]

SCHLUMBERGER/ENERTEC 5218 Three Trace 200MHz Delny'
1650

R/ENERTEC 5220 Dual Trace 100MHz Delay
Sweep. £500
PHILIPS PMI217 Dual Tlace 50MHz Delay Sweep.. - (400
TELEQUIPMENT 083 Dual Trace 50MHz Delay Sweep £300
TELEQUIPMENT D755 Dual Trace 50MHz Delay Sweep. £250
GOULD 053000 Dual Trace 40MHz Delay Sweep TV Tng

GOULD 081100 Dual Trace 30MHZ TV Trig.

GOULD 0S300 Dual Trace 20MHz

GOULD 052508 Dual Trace 15MHz TV Trig..

COSSOR COU150 Dual Trace 35MHKz Delay Sweep from HW-E'SO

S E. LABS SM111 Dual Trace 18MHz £130

TEKTRONIX 2210 Digital Storage Dual Trace 50MHz
{20MS/s Sampling Rate) As New,

A750

LEADER LMV186A Two Ch MVmeter SHz-500KHz 1mV-300V. £100
KIKUSUI AVM 23 AC Voltmeter Dual Ch 10Hz-500KHz

SOLARTAON 7045 Multimeter 4% digit 30 ranges. Auto Man . .£95
FARNELL Pulse Gen. System 1Hz-10MHz Singie/Doubte.......... EAO
LOGIC PROBE type 33000A TTL/CMOS {P&P) £3., £10
Large range of BENCH POWER SUPPLUES availabie from ... €40
X-Y PLOTTERS Varios Modets ..... .‘

AVO 8-MULTIMETERS
GOOD WORKING ORDER ~ PHYSICALLY NOT
BRILLIANT. SUPPLIED WITH BATTERIES & LEADS
ONLY£30 ALL OTHER MODELS AVAILABLE

11990

....trom £25-£400

GOULD 4035 Dugital Storage Dual Trace 20MHz..
GOULD 054020 Digtal Storage Qual Trace 10MHz
GOULD 04000 Digtal Storage Dual Trace 10MHZ...... ..£300

- I SOME BRUEL & KJAER EQUIPMENT ALWAYS AVAILABLE

at the right prices.

PLEASE ENQUIRE

|| THIS 1S JUST A SAMPLE — MANY OTHERS AVAILABLE |

e FAST SERVICE

\ v L i LEVELL TM38 AC Microvolimeter 1Hz-3MHz: 5uV-500V. 180
P, rogrammable Pulse Generator 50Mtz LEVELL TM3A AC Millivoltmeter THz-3MHz Su¥-500V. 0
BRADLEY Oscilloscape Calibrator 192 with Cal Cert.. Elm LEVELL Osciltator TG152 3Hz-300KHz Sine/Sq rom.. 088 ® LOW PRICES
DATRON 1061 Auto Cat DMM. True AMS etc . LEVELL Osciliator TG150M 1 5Hz-150KHz Sine Wave. 120
SOLARTRON 7075 DVM up to 7% digit. AC/AMS/DCIOHM mn LEVELL Decade Osc, TF66A 0 2Hz-1 22MHz Low dist from . £35

MARCONI TF2008 AM/FM 10KHz-510MHz Sig. Gen .
MARCONI TF2015 AM/FM 10-520MHz Sig Gen with TF171...
MARCONI TF2015 without Synchroniser TF21T

MARCONI TF2016 AM/FM 10KHZz-120MHz Sig. Gen. with
TF3........ 3%

MARCON TF2016 without Synchromser TF2173, ors

t
t250 NEW EQUIPMENT

HAMEG OSCILLOSCOPE MH1005 Triple Trace 100MHz
Detay Timebase.
HAMEG OSCILLOSCOPE HM604 Dual Trace 60MMz

£782

ELECTRONIC COMPONENTS MAIL ORDER COMPANY.

COMPONENTS CATALOGUE
IS AVAILABLE NOW.

entry to win an ultraviolet exposure Unit Value £ 200.

Electronic Components

¢ LARGE DISCOUNTS

Value £ 2.00 absolutely free ! ! !
Simply complete and return the order form below and we will send your free gift.

Have you sent for your copy yet ?
’

MARCONS TF2356/2357 Leves Osc/Meter 20MHz .. the par. . 0950 | ™ (0 'S lcor 10
H.P. 8620C Sweeper Main Frame (Plug-ins #vailable). 000 | LaMEG OSCILLOSCOPE HM203-7 Dual Trace 20MHz :
LEADER LVS5851A Vectorscope.. ......£600 Component Tester. 38
Al Il M, H;
TEKTRONIX 431 SPEC ANALYSER 3 ';fg?lﬁssfo';:::c R HF 0o D drace 20Uz ol
[ T O —— 1 N T e
HP. 1417 Spectrum Analyser System with 85554 Alt other models -m:b't'cz p'n;:cnlloscopu supplied
& IF Plug-n 10MH2-18GHz......... £3.750
HP. MIT Spectrum Analyser System with 8554 BLACKSTAR EQUIPMENT (PP all urws £5)
EIEIPLS a0 {21250k €2.500 | | APPOLLO 10 100MHz Ratio Period Time interval etc.. ... ... £222
HP. 1:‘97 Spectrum A"? yser Sysiem with 8553 APPOLLO 100 100MHz (as above with more functions), £295
Ay’ £2000 | | METEOR 100 FREQUENCY COUNTER 100MHz 9 GIFT TO:
MARCON) TF2370 Spectrum Analyser 1OMHz . METEOR 600 FREQUENCY COUNTER 600MHz. .S :
SYSTRON DONNER 1702 Sig Gen 100Hz-1GHz... METEOR 1000 FREQUENCY COUNTER 1GHz 7 NAME ....
H.P. 8616A Sig Gen 1.8-4GHz .. JUPITOR 500 FUNCTION GEN. 0.1Hz-500KHz Sine/Sq/Tri..... £190
H.P. 8614A Sig Gen 800MH2-2. ORION COLOUR BAR GENERATOR Pal TV Video.. 209
RACAL 3061 Synthesrsed Sig Gen. 5-520MHz 550 All other Black Star Equipment available
RACAL 9003 Mod Meter 10MHZ-1.5GHz £350

RACAL 9301 RMS Voltmeter 10KH2-1 5GHz.
SOLARTRON 7150 Digital Multimeter 65 digit
AVO Valve Characteristic Meter VCM163
FERROGRAPH RTS2 Recorder Test Set.

THURLBY PL320D Twice 30V 2A Quad Mod. Digital..

HUNG CHANG DMM 7030 3.5 digit. Hand held, 28 ranges
ncluding 10AMP AC/DC 1% Acc (PSP £4)

As above DMM 6010 0.25% Acc.

Carrying Cases tor above.

OSCILLOSCOPE PROBES Swilched X1X10 (P4 P £3).

IHAVE ENCLOSED £ ....

Used Equipment - With 30 days g

This is a very small sample ot stock. SAE or telephone for LIST ol OVER 700 IYEMS Piease check availabihity
belore ordering CARRIAGE aH units £18. VAT to be added to total of goods and carriage.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1pL I

Tel: 0734 68041

EN

Callers weicome 9am to 5.30p MON-FR]

London E 6 2BR.
TEL : 081-552 2386

Fax: 0734 351696
INTIL Bom THURS!

PLEASE SEND A COPY OF THE A & G ELECTRONICS CATALOGUE
AT£1.00 (REFUNDABLE WITH MY FIRST ORDER ) AND MY FREE

B L T P e e ceseesnesssnone

Tick box to enter the competition. IF

A & G ELECTRONICS LTD.
Free Post ,100 Park Avenue ,
(No Stamp Required)

Fax : 081 - 519 3419.

MULTIBAND RADIO

emmesnasowd
Jaresaanaaae
oy

Jaaawiree

This compact piece of equipment 200 x
95 x 50mm comes in an attractive met-
allic grey case with controls on top —
tuning, on/off & volume, squeich.
The telescopic aerlal extends to
500mm and can be rotated in any
directlon.
The 3 wavebands ae:

1) CB, channels 1-80

2) TV1 54-87MHz & FM 88-108MHz

3) AIR 108-145MHz & PB 145-176MHz
The large 3’ -full range speaker
delivers 280mW of undistorted power.
There is an earphone jack and DC
adaptor jack. The unit is powered by 4
x AA cells. All this technology for just

€17.95!

1991 CATALOGUE

YOU GET A GREAT DEAL MORE WHEN

YOU DEAL WITH GREENWELD!!
The 1991 Greenweld Catalogue is out NOW!

MANY SUBSTANTIAL REDUCTIONS

QUANTITY PRICING FOR BULK BUYERS

132 PAGES OF VALUE-PACKED GOODS

NEXT SIX UPDATES PLUS LISTS INCLUDED IN PRICE
EASY TO USE ORDER FORM

1ST CLASS REPLY PAID ENVELOPE

OUR FAMOUS BARGAIN LIST

Price to include Catalogue, current bargain list and next six lists. All
supplied with reply paid envelope £2.50 (UK & BFPO) £5.00 Overseas.

Clristmas Lpecial
Our 8-page Christmas Special is out now and contains some stun-
ning Bargains!! Massive price reductions on headphones, speakers,
mixers, microphones, meters, power supplies, etc. Make someone

happy on Christmas Day — Get them a Gift from Greenweld!! Ring,
write, fax of call in for your free copy NOW!

VIDEO TAPES

Stock up now for Christmas!
Top quality 3 hr VHS tapes by Videolab

* % % % % % %

SWITCH MODE POWER SUPPLIES

Over the years, we've had many different switch
mode power supplies, but this latest unit is with-
out doubt one of the finest we've ever seent

Made by Astec, it is a totally enclosed steel cased
unit measuring 175 x 136 x 65mm. which has in-
corporated in it a switched and fused IEC mains
inlet

Inside, the PCB is 160 x 80mm with output pins
fitted on one end. A connector to these pins to
extend the outputs to the exterior of the case is
provided.

Specification:

Model Number: BM41012
Input: 115/230V, 50/60Hz
Qutputs: +5V 3.75A
+12V 1,54
12V 0.4A
Total Wattage: B65W
Price: £14.95

We've also discovered a small guantity of an Az-
tec model offered previously. Regrettably we've
had to increase the price, but they stili represent
outstanding value tor money. Enclosed in a steel
case 203 x 112 x 60mm 1s a PCB 197 x 106mm.
Input/Outputs are via pins on the PCB

Specificalion:

Model Number: AC9231
Input: 115/230V, 50/60Hz
Outputs: +12V 2.5A

+5V 6A

12V 0.5A (+or—)
S5VO0.5A {+or—)
Total Wattage: 50W

Prices £17.98

We still have good supplies of yet another Asiec
model. This one is partially cased, the overall
size being 160 x 104 x 45mm. The PCB measures
160 x 100mm. {nput & Outpuls on flying leads, all
colour coded. There is aiso an additional IEC
socket to extend mains to another unit.

Specification:

Model Number AA12831

fnput. 115/230V, 50/60Hz
Outputs: +5V5A

+ 12V 0.15A
Total Wattage: 50w

Price: £6.98

£2.50 each Box of 10 £20.70 Case of 40 £69.00
ANl prices inciude VAT; P&P £2.00 per order, Min. Credit
Card £5. No CWO min. Official Ordes from wel-
come & min involce charge £10.00.
Payment is accepted by cheque. postal order.
GREENWELD cash, inc. foreign currency bank notes/book
tokens/Access/Visa/Connect.

QOur stores have enormous stocks of components and ouf
trade counter is open from 9-5.30 from Mon-Sat. Come and

Tel: (0703) 236363 KN
=

ELECTRONIC
COMPONENTS

Fax: (0703) 236307
27D PARK ROAD, SOUTHAMPTON, SO1 3TB

Also still available: An Astec ‘bare board’ model
The PCB is standard Eurocard size, 160 x 100mm.
inputs & Outputs are on right angled PCB pins
This is a very compact model offering excellent
value for money.

Specitication:

Model Number: AC8181-01
input: 115/230V, 50/60Hz
Outputs: +5V25A
+12V2A
12V 0.1A
Total Wattage: 40W
Price: £12.98

Everyday Electronics, January 1991
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DOWN TO

___George Hylfon—

ack in the 18th Century, Benjamin

Franklin flew a kite in a thunderstorm.
The idea was to find out whether lighten-
ing was electrical. By observing detectors
attached to the kite string he conciuded
that it was. Shortly afterwards someone
tried to repeat the experiment. He was
electrocuted.

Electric shock remains by far the
greatest hazard to the experimenter,
which is why magazines like this em-
phasize the need for safety when working
with high voltages. In mains powered
equipment the danger is obvious. But
even equipment powered by dry batteries
can deliver nasty shocks. A common case
is the electronic photographic flash unit,
where a large capacitance is charged to
perhaps several hundred volts and may
hold its charge for some time after
switch-off.

HIGH
FREQUENCIES

It is not sufficiently known that the
body’s ability to detect current flowing
through it diminishes as the frequency is
raised. At mains frequency the average
human can feel 1TmA, but at 100kHz even
100mA may be imperceptible. This sug-
gests that there is a special need for
care in working with high-power, high-
frequency equipment such as radio trans-
mitters.

As the frequency is raised, there is a
risk even when there is no contact with
the equipment. This is because the body
acts as a lossy aerial and absorbs
energy when immersed in a radio-
frequency field. According to the Na-
tional Radiological Protection Board
(N.R.P.B.) which keeps an eye on these
matters, the human aerial is most efficient
in the range 40-100MHz (3-7 metres
wavelength).

If you walk barefoot in a radio fre-
quency electric field the current in your
body can reach (0.11 x h2 x f x E)/1000
milliamps. (Here h is your height in
metres, f is the frequency in kilohertz and
E is the field strength in volts per metre).
The permitted powers of amateur radio
transmitters are fow enough to make the
risk small, and when high-power broad-
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cast transmitters are built their boundary
fences are normally sited so that passers-
by are in no danger.

Apart from shock, damage can be done
by the heating effect of currents in the
body. In the “standing near a radio mast”
situation the ankles get the most con-
centrated current.

However, at microwave frequencies
the eyes are vulnerable. The very short
wavelengths can cause local heating. In
most parts of the body blood-flow acts
as a coolant but the eyes are poorly
equipped with blood wvessels and can
suffer.

RADAR

This is one reason why microwave
cookers are carefully screened and are
automatically shut off when their doors
are opened. However, these sort of fre-
quencies are also used in radar, which
may be very high-powered. Radar tech-
nicians must be protected and of course
be aware of hazards such as looking into
a waveguide carrying microwave power.

The question arises, does long-term
exposure to smal/l doses carry a risk?
Attempts have been made to show that
there is a higher than normal incidence of
cataracts among radar technicians, but
with no very clear-cut results. If there is a
risk it is a small one, provided proper
precautions are taken.

MOSCOwW
MYSTERY

Back in the 1950s, the Americans
discovered that their Moscow embassy
was being irradiated from outside by
microwaves. The energy level was fairly
low (up to 0.15 watts per square metre,
corresponding to an electric field
strength of 7.5 wvolts per metre).
Nevertheless the embassy staff com-
plained of all sorts of health problems.

Very careful investigation failed to
demonstrate any connection between
staff health and the microwave radiation.

PLACEBO EFFECT

The embassy affair demonstrates how
difficult it can be to establish a real con-
nection between cause and apparent ef-
fect. If the staff knew they were being ir-
radiated by an unfriendly power and then
had headaches they were very likely to
attribute the headaches to the irradiation.
That’'s only human.

The reverse situation can also occur. If
you start with a human problem and then
treat it in any way the patient is likely to
feel better. This is the “placebo effect”,
so called because doctors who suspect
a patient’s illness may be imaginary may
prescribe a placebo, that is, a pill which is
merely sugar or starch but looks genuine.
Quite often, it works — fora while.

After World War Two there was
an interest in something called
“radio-aesthesia’”. People were offered
electronic “black boxes” said to create
healthful emanations.

Convinced that this was mere quack-
ery, somebody brought a court case
against the black box providers, and lost.
The judge said that, in a spirit of impartial
enquiry, he had had a black box installed
in his house, and felt benefit from it.

OTHERHAZARDS

Recently there have been several at-
tempts to show that people involved in
electrical and electronic work, or merely

living near overhead power lines, are ex-
posed to special health risks. In particular,
certain rare forms of cancer seem to be
less rare among these people.

In the power-line case, the initial idea,
that long-term exposure to electrical and
magnetic fields might be responsible,
suffered a setback when it was estab-
lished that fields from domestic ap-
pliances are much stronger than those
from the power lines. However, the
anomaly is real and requires explanation.

In the case of radio and TV service
engineers one suggestion is that their
work involves exposure not only to fields
but also to chemicals such as the fumes
from solvents and solder. Because it is
suspected from animal experiments that
solder fumes might cause cancer it is now
normal in British factories to fit hand
soldering irons with a suction device to
remove them. Once again, the risk, if real,
is small, and is presumably smailer still in
the case of the electronics hobbyist who
is not exposed for long periods.

One must never discount small risks.
Nor must one be unduly worried by them.
Life is full of risks. You are certainly more
likely to be killed in a road accident than
by solder fumes, but | don’t think this
need keep you off the streets.

My feeling is that until somebody
shows otherwise, one should worry
about electric shock and not worry
unduly about other theoretical hazards.
After all, there are millions of semicon-
ductor devices in use, containing arsenic
compounds. Have you ever heard of
anyone being poisoned by them?

USEFUL
REFERENCES

1) Advice on Protection of Workers
and Members of the Public from the
Possible Hazards of Electric and Mag-
netic Fields with Frequencies Below
300GHz (1986).

2) Health Issues in the Siting of a Low
Frequency Transmission Mast (1988).

Both published by N.R.P.B., Chilton,

Didcot, onn. 0X110RQ.

Benjamin Franklin
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DIGITAL SPEEDOMETER
bers with precison accuracy. Memorises 9 journeys up
to 99.9 miles/Km. Great fun to assemble and use. Avail-
easy to view on the move, shows
SPEED, TOP SPEED, AVERAGE
D button. Alpha prompts tell you whats
on display..eg SPD, DTG etc.
or plain outdoors fun!
PROGRAMMABLE. Journey
messages guide you through. Data is stored in state of
the art EEPROM for up to 10 years with NO POWER!
on to wheel. CK kit shown includes smart ABS case
120*60*25 plus switches plus all of BK kit. Sorry we
CENTRONICS:BUFFER POD
COMPUTERS are £#4.57" PRINTERS are S\ QW
whilst the printer/plotter GRINDS your time away?
Fit Buffer Pod and be back on the computer SECONDS
Available as an easy to build kit or assembled and tested.
INTELLIGENT & FAST. 64K unit loads a massive 40
tional user supplied external lo-volt AC supply.
Complete kit includes COMPACT stylish ABS case
micro, CMOS RAM(s) etc.
No room for a picture......full page advert in next issue!
[ALL ITEMS offered include detailed cct & instructions. |
*ALL~* prices INCLUDE VAT. Overseas divide by 1.15.
coming. Terms HMG,LEA orders accepted else cwo,
cheque/PO payable to D.RICHARDSON.

Exciting FULL feature kit, intended for bicycles but
adapts to virtually any wheeled transport (10 to 32
able as Budget (BK) or Complete Kit (CK) to suit all
pockets. PP3 battery needed, fits inside case of CK kit.
SPEED, DISTANCE GONE, DIS-
TANCE TO GO, and TIME TO
VERSATILE just switch on & go
D or select a favourite journey. Great
number, trip distance, and units for
display (Km or miles) are easily
No special tools needed. just a pencil tip soldering iron.
Wheel sensor is miniature NON CONTACT solid state
dont sell brackets to fix case to bike etc.
BK includes pcb, micro, LCD, Hall sensor with cycle
Your parallel Centronics printer or plotter WASTES
time & money by tying up your computer. How often
after starting a print or plot. Schools, colleges, univer-
sities, programmers, business users and hobbyists will all
pages of A4 text in 40 seconds or less. REPRINT button
for 1 to 255 copies. Installs in 5 seconds(!)...NO NEW
145%90*41 plus switches plus all of BK kit. Budget kit
has top grade PTH pcb, Centronics socket, Centronics
Assembled, tested, cased AT-64K £82.31
Complete Kits CK-64K £69.70, CK-32K £63.70.
UKp&p £2 per item. Eire, Europe £4, elsewhere £10
STRICTLY MAIL ORDER ONLY. An sae will ensure
D.RICHARDSON SYSTEMS
120BATHROAD,ATWORTH,MELKSHAM

diameter). POWERFUL custom micro crunches num-
BIG 4 DIGIT 7 SEG LCD
99.99
DESTINATION...at the touch of a
for training, getting to work on time
entered by 2 buttons.... friendly alpha prompts and
Hall effect device...requires 1 TINY magnet to be fitted
fork bracket. Order CK-SPD £51.85, BK-SPD £38.95.
have you had to wait frustrated, wanting to carry on,
benefit from greater productivity and timesaving.
CABLE needed. Powered from pin 18 of printer OR op-
plug on 12 “ ribbon header (assembled), programmed
Budget Kits  BK-64K £56.00 BK32K £49.90
fast response to enquiries. Dedicated phone/fax line
WILTSHIRE. SN12 8HN
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PCB DESIGNER

FOR THE 48K ZX SPECTRUM
Now you can produce high quality printed circuit
boards/circuit diagrams/component layouts on
your 48K ZX Spectrum. If you don’t own one it’s

worth getting one just for this suite of programs!
Comprehensive manual included with getting started tutorial.
PCB LAYOUT: = /o Sl M Gy
Produce guality printed circuits directly from your °
EPSON RX/FX or compatible dot matrix printer o
using a dense 1:1 printout on positive photoresist 'k 8
coated board. Or super quality using x2 printout L
and photoreduction. Many features such as 15 track )
widths; 15 pad sizes; 16 transistor/ic/corners; 20 j /

-
gives a clear uncluttered view of pads, tracks and 8
drill holes; 0.1in. grid on/off; Block move; copy; I \ /
mirror; rotate; erase; area fill (ideal for carth s o
printer routine with quick print; 1:1 or 2:1 dumps. -
Custom pad design and library. e 1 EQE’

~ i |

COMPONENT LAYOUT I
peb layouts using a unique track reducing facility. H
The following components are provided: resistors, £
capacitors, ics, diodes, transistors, line drawing, °

FULL SUITE FOR ONLY £30.00 INC.
connectors; large multiscreen WYSIWYG display
plane); preview; undo; dimensionally accurate S am>
= 1
Draw component layouts directly or from existing L 4
printout and block commands as above. n I

CIRCUIT DIAGRAMS

Features similar to the above programs with a lib-

rary of electronic symbols including resistors, ABOVE LAYOUTS ACTUALLY
capacitors, diodes, transistors, fets, op amp, pPRODUCED ON THIS PACKAGE
switches, inductors, logic gates.

Version now available for EE Centronics Interface—see Jan issue.
State version required from: Disciple/+D; Discovery; +3; Microd-
rive & Tape. Important! Tape and Microdrive users please state
Centronics interface in use.

An exceptional package which can be very highly recommended. Offers many of the
features which would be expected of packages which cost ten times the price.
- EVERYDAY ELECTRONICS

KEMSOFT THE WOODLANDS, KEMPSEY,

WORCESTER WR5 3NB. Tel. 0905 821088 after 6 p.m.

What’s so Special
about

wide and varied are the
ranges of COMPONENTS,

to be found in our 1991
Catalogue.

and easy to look up.

WE ARE SPECIALIST SUPPLIERS FOR
SIEMENS FINE QUALITY COMPONENTS

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.

Britain's preferred mail-order
suppliers backed by 25 years

date as tomorrow's world,

ELECTROVALUE LTD
28b St. Jude's Rd, Englefieid Green, Egham, Surrey TW20 OHB
Phone Egham (0784) 443603 :: Fax: 0784 435216
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It's one of many showing how

PRODUCTS and MATERIALS

It is well presented, illustrated

88 pages and cover, A4 size

continuous experience and as up to



PIRECT BOOIK SERVIICE

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

ssssssssssssssssssss. A UDIO & MU S |C measssssssssss———

SYNTHESIZERS FOR MUSICIANS

R. A.Penfold

Modern synthesizers are extremely complex, but they
mostly work on principles that are not too difficuilt 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 pro-
duce various types of sound—strings, brass, percussion,
etc. The theoretical 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 instru-
ment effectively.

168 pages Order code PC105 £6.95

AUDIO

F. A. Wilson, C.G.I.A_, C.Eng., F.1.E.E, F.I.LER.E,,
F.B.I.M.

Analysis of the sound wave and an explanation of
acoustical quantities prepare the way. These are fol-
lowed 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 micro-
phones and loudspeakers then sets the scene for the
main chapter on audio systems—amplifiers, oscillators,
disc and magnetic recording and electronic music.

320 pages Order code BP111 £3.95

INTRODUCTION TO DIGITAL AUDIO

1an Sinclair

Digital recording methods have existed for many years and
have become familliar to the professional recording engin-
eer, 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 tradi-
tional linear circuits of the past, and are much more compre-
hensible 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

128 pages Order code PC102 £5.95

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 just a couple of stereo cassette recorders and a
microphone, you'll be able to put the ideas in this book
into practice and make money.

105 pages Order code PC104 £5.95

em TESTING & TEST GEAR ==

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-
cal uses of the instruments are also examined.

Everything from Audio oscillators, through R, C & L
measurements {(and a whole lot more) to Waveform Gen-
erators and testing Zeners. A truly comprehensive book for
the hobbyist, student, technician and engineer.

206 pages Order code PC109 £8.95

HOW TO TEST ALMOST EVERYTHING ELECTRONIC—
2nd EDITION

Jack Darr and Delton T. Horn

Describes electronic tests and measurements—how to
make them with all kinds of test equipment, and how to
interpret the results. New sections in this edition include
logic probes, frequency counters, capacitance meters,
and more. (An American book.)

190 pages Order code T2925 £9.05

GETTING THE MOST FROM YOUR MULTIMETER

R.A. Penfold

This book is primarily aimed at beginners and those of
limited experience of electronics. Chapter 1 covers the bas-
ics of analogue and digital multimeters, discussing the rela-
tive merits: and the limitations of the two types. In Chapter 2
various methods of component checking are described, in-
cluding tests for transistors, thyristors, resistors, capacitors
and diodes. Circuit testing is covered in Chapter 3, with
subjects such as voltage, 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.

96 pages Order code BP239 £2.95

MORE ADVANCED USES OF THE MULTIMETER
R.A_Penfoid

This book 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
simpie component testing. By using the techniques
described in chapter 1 you can test and analyse the per-
formance of a range of components with just a multime-
ter {plus a very few inexpensive components in some
cases). Some useful quick check methods are also
covered.

While a multimeter is supremely versatile, itdoes 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 a.c. sensitivity boos-
ter, and a current tracer unit.

84 pages Order code BP265 £2.95

IEEEEEssesssssss—— TEACH-IN THEORY & REFERE N CE S —

LECTRONICS |
ERCH-In "2

EVERYDAY ELECTRONICS DATA BOOK

Mike Tooley BA

{published by EE in association with PC Publishing)
This book is an invaluable source of information of
everyday relevance in the world of electronics. It
contains not only sections which deal with the essential
theory of electronic circuits, but it also deals with a wide
range of practical electronic applications.

It is ideal for the hobbyist, student, technjcian and
engineer. The information js presented in the form of a
basic electronic recipe book with numerous examples
showing how theory can be put into practice using &
range of commonly available “industry standard”
components and devices.

A must for everyone involved in electronics!

256 pages Order code DATA £8.95
ELECTRONICS TEACH-IN 88/89—

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 containg every-
thing you need to know Including full details on register-
ing for assessment, etc.

Sections cover Microcomputer Systems, Micro-
processors, 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 (Ad size} Order code Ti-88/89 £2.45
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ELECTRONICS TEACH-IN No.4

INTRODUCING DIGITAL ELECTRONICS (published
by Everyday Electronics)

Michael J. Cockcroft

Although this book Is primarily a City & Guilds Introduc-
tory level course (726/301), approximately 80% of the in-
formation forms a very basic introduction to electronics in
general, it therefore provides an excellent introductory text
for beginners and a course and reference book for GCSE
students.

Full details on registering for C&G assessment, details of
assessment centres, components required and information
on the course in general are given.

The City & Guilds introduction to module 726/301 reads:
A candidate who satisfactorily completes this module will
have a competence to identify basic components and digl-
tal integrated circuits and connect them together to form
simple working circuits and logic units.” This provides an
excellent introduction to the book
112 pages (A4 size) Order code Ti4 £2.95

ELECTRONICS TEACH-IN No. 3 — EXPLORING
ELECTRONICS {published by Everyday Electronics)
Owen Bishop

Another EE value for money publication aimed at stu-
dents of electronics. The course is designed to explain
the workings of electronic components and circuits by
involving the reader in experimenting with them. The
book does not contain masses of theory or formulae but
straightforward explanations and circuits to build and
experiment with.

Exploring Electronics contains more than 25 useful
projects, assumes no previous knowledge of electronics
and is split into 28 easily digestible sections.

88 pages (A4 size) Order code TI3 £2.45

THE ILLUSTRATED DICTIONARY OF ELECTRONICS —
4th EDITION

Rufus P. Turner and Stan Gibllisco

With more than 27,000 terms used in electronics today,
this collection is THE most comprehensive dictionary
available. Including all practical electronics and compu-
ter terms, it is as up-to-date as the latest advances in the
field itselfl Tables and data on subjects most often con-
sulted for projects and experiments are included. Other
conversion tables include English/metric and metric/
English conversions for units of measurement of energy,
power and volume, and Fahrenheit/Celsius temperature
conversion charts.

Setting this edition apart from other electronic dic-
tionaries is its emphasis on illustration. Featuring more
than complete definitions, this fourth edition includes
over 450 detailed drawings and diagrams.

All entries are listed in alphabetical order. Abbrevia-
tions and initials are listed in sequence with whole
words. All terms of more than one word are treated as
one word. {An American book.)

648 pages Temporarily out of print

ELECTRONICS - A “MADE SIMPLE” BOOK

G. H. Olsen

This book provides excellent background reading for our
Introducing Digital Electronics series and will be of interest
to everyone studying electronics. The subject is simply ex-
ptained and well illustrated and the book assumes only a
very basic knowledge of electricity.

330 pages Order code NE10 £4.95

PRACTICAL ELECTRONICS

CALCULATIONS AND FORMULAE

F. A. Wilson, C.G.l.A,, C.Eng,, F.L.E.E., F.LE.R.E.,
F.B.I.M.

Bridges the gap between complicated technical theory,
and “‘cut-and-tried”" methods which may bring success
tn 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 divided into six basic sections: Units
and Constants, Direct-current Circuits, Passive Compo-
nents, Alternating-current Circuits, Networks and Theo-
rems, Measurements.

256 pages Order code BP53 £3.95

IMICROELECTRONIC SYSTEMS N2 CHECKBOOK

IR. Vears

The aim of this book is to provide a foundation in
microcomputer hardware, software and interfacing
techniques. Each topic is presented in a way that assumes
only an elementary knowledge of microelectronic systems
and logic functions. The book concentrates on 6502, 280
and 6800 microprocessors and contains 60 tested
programs, 160 worked problems and 250 further problems.

Order code NEO4N £8.95
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—_———TEACH:-IN, THEORY & REFERENCE ===———

ELECTRONICS-BUILD AND LEARN

R. A. Penfold

The first chapter gives full constructional details of a circuit
demonstrator unit that is used in subsequent chapters to
introduce common electronic components-resistors, capaci-
tors, transformers, diodes, transistors, thyristors, fets and op
amps. Later chapters go on to describe how these compo-
nents are buiit up into useful circuits, oscllators, multivibra-
tors, 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 under-
stand the principles involved. You will soon be able to go on
to more complex circuits and tackle fault finding logically in
other circuits you build.
120 pages

Order Code PC103 £5.95

PRACTICAL ELECTRONICS HANDBOOK

1an Sinclair

lan Sinclair has now revised this useful and carefully selec-
ted collection of standard circuits, rules-of-thumb, and
design data for professional engineers, students and
enthusiasts involved in radio and electronics. Covering pass-
ive and active components, discrete component circuits
{such as amplifiers, filters and oscillators} and llnear and
digital i.c.s, the book Includes many items which are not
elsewhere available in a single handy volume. The operation
and functions of typical circuits are described, while math-
ematics is limited to that r y for decidi

values for any application.

This revised edition contains more details on computers and
microprocessors and has been brought up to date through-
out.

199 pages

g comp

Order Code NE06 £7.95

—— CIRCUITS & DESIGN

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILWAYS

R.A. Penfold

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 expens-
ive 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 circults 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 set-
ups.

88 pages

£2.95

Order code BP180

Electronic
Circuits for the
Computer
Control of
Model Railways

RARNOLD

REMOTE CONTROL HANDBOOK

Owen Bishop

Remote control systems lend themselves to a modular
approach. This makes it possible for a wide range of sys-
tems, from the simplest to the most complex, to be built
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 compatibie with one
another. They can be linked together in many different
configurations to produce remote control systems tai-
lored to individual requirements. Whether you wish sim-
ply to switch a table lamp on and off, or to operate an
industrial robot, this book should provide the circult you
require.

226 pages Order code BP240 £3.95
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 dis-
cussed and calculations necessary are given and ex-
plained 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 writien.

96 pages Order Code 160 £2.50

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 faghion with a
brief circuit description, circuit diagram, component lay-
out diagram, components list and notes on construction
and use where necessary. Wherever possible, the com-
ponents 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 efc., are not repeated from Book 1
160 pages Order code BP113 £2.25
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ELECTRONIC CIRCUITS HANDBOOK

Michael Tooley BA

This book aims to explode two popular misconceptions con-
cerning 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 alms to provide the reader with a
unique collection of practical working circuits together with
supporting information so that circuits can be produced in
the shortest possible time and without recourse to theor-
etical texts.

Furthermore, information has been included so that the
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 {and
also in the index) so that readers are aware of which circuits
can be readily connected together to form more compiex
systems. As far as possible, a common range of supply
voltages, signal levels and impedances has been adopted.

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.

277 pages Order code NEOS  £14.95

AUDIO IC CIRCUITS MANUAL

R. M. Marston

A vast range of audio and audio-associated i.c.s are
readily available for use by amateur and professional
design engineers and technicians. This manualis a guide
to the most popular and useful of these devices, with
over 240 diagrams. It deals with i.c.s such as low fre-
quency 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.

168 pages Order code NE13 £11.95

HOW TO DESIGN ELECTRONIC

PROJECTS

R. A. Penfold .

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

$0 CIRCUITS USING GERMANIUM
SILICON AND ZENER DIODES
R. N. Soar
Contains 50 interesting and useful circults and applica-
tions, covering many different branches of electronics,
using one of the most simple and inexpensive of
components—the diode. Includes the use of germanium
and silicon signal diodes, silicon rectifier diodes and
Zener diodes, etc.

£1.50

64 pages Order Code BP36

KEY TECHNIQUES FOR CIRCUIT DESIGN
C. G. Loveday C.Eng MIERE
Deals with designing electronic circuits from scratch
covering concepts such as target specifications, compo-
nent selection (passive, discretes and i.c.s), the design
cycle, derating and so on. Numerous design examples
are given and several reader exercises all with fully
worked solutions. The approach is essentially non-
mathematical.

£6.95

128 pages Order code BM1

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
the reader to important design techniques, test
strategies, layout, and protection and also inciudes a
section on the use of a typical CAD tool. There are sepa-
rate chapters that cover in depth the use of op-amps,
comparators and timers each with detailed design exam-
ples 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 essen-
tially non-mathematical and is supported by many diag-
rams.

180 pages

Order code BM3 £8.75

== DATA & COMPONENT ===
IDENTIFICATION

TRANSISTOR SELECTOR GUIDE

This unique guide offers a range of selection tables
compiled so as to be of maximum use to all electronics
engineers, designers and hobbyists.

Section 1: Covers component markings, codings and
standards, as well as explaining the symbols used.,
Section 2: Tabulates in alpha-numeric sequence the
comprehensive specifications of over 1400 devices.
Section 3: Tabuiates the devices by case type.

Section 4: Considers particular limits to the electrical
parameters when compiling the tables.

Section 5: Nlustrates package outlines and leadouts.
Section 6: Consists of a surface mounting device markings
conversion list.

192 pages Temporarily out of print

DIGITAL IC EQUIVALENTS

AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese digital
i.c.s. Also includes details of packaging, families, func-
tions, manufacturer and country of origin

256 pages Temporarily out of print

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE

A. Michaels

Helps the reader to find possible substitutes for a popular
selection of European, American and Japanese transis-
tors. Also shows material type, polarity, manufacturer
and use,
320 pages

Order code BPBS £3.50

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS

M. H. Banani, B.Sc.{Eng.)

llustrates the common, and many of the not-so-com-
mon, radio, electronic, semiconductor and logic symbols
that are used in books, magazines and instruction
manuals, etc., in most countries throughout the world
Chart Order Code BP27 £0.95

OPTOELECTRONICS CIRCUITS MANUAL

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 baslc 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.

182 pages Order code NE14 £12.95

OPTOELECTRONICS

AR agz

A MICROPROCESSOR PRIMER

E. A. Parr, B.SC., C.Eng., M.LLE.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 £1.75

POPULAR ELECTRONIC CIRCUITS

-BOOK 1

POPULAR ELECTRONIC CIRCUITS

-BOOK 2

R. A. Penfold

Each book provides a wide ran?e of designs for elec-
tronic 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.

BOOK 1 160 pages Order code BP8O £2.95
BOOK 2 160 pages Order code BP98 £2.95
CMOS CIRCUITS MANUAL

R. M. Marston

Written for the professional engineer, student or
enthusiast. It describes the basic principles and charac-
teristics 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 interna-
tionally available devices.

187 pages Order code NE12 £12.95
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Ee—ee———— PROJECT CONSTRUCTION mees———

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. Diaital Capacitance Meter, Three Channel Sound
to Light. BBC 16K Sideways Ram, Simple Short Wave
Radio, Insulation Tester, Stepper Motor interface, Eprom
Eraser, 200MHz Digital Frequency Meter, Infra Red Alarm,
EE Equaliser loniser, Bat Detector, Acoustic Probe,
Mainstester and Fuse Finder, Light Rider- (Lapel Badge,
Disco Lights, Chaser Light), Musical Doorbsll, Function
Generator, Tilt Alarm, 1OW Audio Amplifier, EE Buccaneer
Induction Balance Metal Detector, BBC Midi Interface,
Variable Bench Power Supply, Pet Scarer, Audio Signal
Generator.

128 pages Order code EP1 £2.45

HOW TO DESIGN AND MAKE

YOUR OWN P.C.B.s

R. A. Penfold

Deals with the simple methods of copying printed circuit
board designs from magazines and books and covers all
aspects of simple p.c.b. construction including photo-

graphic methods and deslgning your own p.c.b.s.
80 pages Order code BP121

HOW TO GET YOUR

ELECTRONIC PROJECTS WORKING

R. A. Penfold

We have all built projects only to find that they did not
work correctly, or at all, when first switched on. The aim
of this book is to help the reader overcome just these
problems by indicating how and where to start looking
for many of the common faults that can occur when
building up projects.

96 pages Order code BP110 £2.50

£2.50

ELECTRONIC SCIENCE PROJECTS

0. Bishop

These projects range in complexity from a simple colour
temperature meter to an infra-red laser. There are novel-
ties such as an electronic clock regulated by a resonating
spring, and an oscilloscope with solid-state display.
There are scientific measuring instruments such as a pH
meter and an electro-cardiometer. Al projects have a
strong scientific flavour. The way they work, and how to
bulld and use them are fully explained.

144 pages Order code BP104 £2.95

Eenassesssssssssss RADIO, TV, SATELLITE meeess————

BEGINNER'S GUIDE TO RADIO—9th EDITION

Gordon J. King

Radio signals, transmitters, receivers, antennas, compo-
ne;\s, valves and semiconductors, CB and amateur
radio.

266 pages Order code NEO8 £6.95
AM INTRODUCTION TO RADIO DXING

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 rder code BP91 £1.95

A TV-DXERS HANDBOOK
R. Bunney
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 ingenuity 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 Order code BP176 £5.95

c TE £y “S-'ON
SATELLTE  srattation Guide

e COMP U TN @ e

SERVICING PERSONAL COMPUTERS —2nd EDITION
Mike Tooley BA

The revised and enlarged second edition contains a new
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.
240 pages (hard cover) Order code NE15 £25

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 lan-
guage 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 65602-based home computers like the VIC-
20, ORIC-1/Atmos, Electron, BCC and also the Commo-
dore 64.
112 pages

Order code BP147 £2.95

AN INTRODUCTION TO

COMPUTER PERIPHERALS

J. W, Penfold

Covers such items as monitors, printers, disc drives,
cassetta recorders, modems, etc., explaining what they
are, how 1o use them and the various types and
standards. Helps you to make sure that the peripherals
you buy will work with your computer.

80 pages Temporarily out of print
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SATELLITE TELEVISION INSTALLATION GUIDE-

2nd EDITION

John Breeds

This book is now firmly established as a leading study
manual for satellite TV installers, technical colleges who
run City & Guilds courses, and training schools in major
companies. It will be invaluable to anyone who wants to
set up a dish receiver.

It covers all aspects of satellite dish installation: Instal-
lation of indoor unit, Geostationary satellites, Site sur-
vey, Dish assembly, Signal polarisation, Setting up the
dish, Polar mount dish, TV downlead and relay cable and
F-connectors, EIRP footprint contours, Trouble-shooting
guide, Glossary of terms and Useful addresses.

56 pages (large format) Order code JB1 £11.95

NEWNES SHORTWAVE LISTENING HANDBOOK

Joe Pritchard G1UQW

Part One covers the “science” side of the subject, going
from a few simple electrical “first principles”, through a
brief treatment of radio transmission methods to simple
receivers. The emphasis is on practical receiver designs
and how to build and modify them, with several circuits
in the book.

Part Two covers the use of sets, what can be heard, the
various bands, propagation, identificatlon of stations,
sources of information, QSLing of stations and listening
to amateurs. Some computer techniques, such as com-
puter morse decoding and radio teletype decoding are

also covered.
224 pages Order code NE16 £12.95

AN INTRODUCTION 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 Order code BP139 £1.95

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS

R. A. Penfold

Provides details of the various types of modem and their
suitability for specific applications, plus details of con-
necting various computers to modems, and modems 10
the telephone system. Also information on common
networking systems and RTTY.

96 pages Order code BP177 £2.95

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 book 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 instructions. For all new and
potential micro users.

192 pages Order code BP146 £2.95

BEGINNER’'S GUIDE TO BUILDING

ELECTRONIC PROJECTS

R. A. Penfold

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.

112 pages Order code No. 227 £1.95

TEST EQUIPMENT CONSTRUCTION

R.A. Penfold

This book describes in detail how to construct some sim-
ple and inexpensive but extremely useful, pieces of test
equipment. Stripboard layouts are provided for all
designs, together with wiring diagrams where approp-
riate, plus notes on construction and use.

The following designs are included:- AF Generator,
Capacitance Meter, Test Bench Amplifier, AF Frequency
Meter, Audio Millivoitmeter, Analogue Probe, High
Resistance Voltmeter, CMOS Probe, Transistor Tester,
TTL Probe. The designs are suitable for both newcomers
and more experienced hobbyists.

104 pages Order code BP248 £2.95

PIRECT
BOOIK
SERVIICE

{A Division of Wimborne Publishing Lta.)

TO ORDER
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and order code
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name and address
and add the required
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order.

Add 75p to your total order for
postage and packing (overseas
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address, the order code and
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H)E

AMPLIFIERS FROM

L YINIES

The UK Distributor for the
complete ILP Audio Range

BIPOLAR AND MOSFET MODULES
The unique range of encapsulated amplifier
modules with lntegral heatsmk

15W Bipolar amp HY248 120W Bipolar amp {8 ohm) £26.80
HYGO 30W Bipolar amp £12.35 HY364 180W Bipolar amp {4 ohm) £41.95
HY6060  30W Stereo Bipolaramp  £2590  HY368 180W Bipolar amp (8 ohm) £41.95
HY124  60W Bipolar amp {4 ohm) £20.25 MOS128  60W Mosfet amp £43.10
HY128  60W Bipolar amp (8chm) £2025  MOS248  120W Mostet amp £49.60
Hy244 120W Bipolar amp (4 ohm) £26.80 MOS364  180W Mosfet amp £79.95

PLATE AMPLIFIERS

Blpolar and Mosfet modules with the same
electronics as above amplifiers housed in a
different extrusion without heatsmk

HYB060P  30W Stereo Bipolar amp ~ £21.30 HY364 180W Bipolar amp {4 ohm) £27.75
HY124P  60W Bipolar amp (4 chm} £15.80 HY368P 180W Bipolar amp (8 ohm) £27.75
HY128P  60W Bipolar amp (8 ohm) £15.80  MOS128P 60W Mosfet amp £38.85
HY244P  120W Bipolar amp (4 ohm) £21.45  MOS248P 120W Mosfet amp £42.45
HY248P  120W Bipolar amp (8 ohm) £21.45 MOS364P 180W Mosfet amp £70.90

Note: These modules require additional heatsinks

POWER SUPPLIES
Comprising toroidal transformer and DC board to
ower the ILP amplifier modules.

'SU30 Pre-amplifier £11.55 PSU542 HY248 £29.30
PSU212 1 or 2HY30 £20.60 PSU552 MOS248 £31.60
PSU412 HY6060, HY124, 1 or 2 HY60 £23.15 PSU712 HY244(2) £33.65
PSU422 HY128 £25.35 PSU722 HY248(2) £34.75
PSU432 MOS128 £26.55  PSU732 HY364 £34.75
PSU512 HY244, HY128(2) £28.20 PSU742 HY368 £37.00
PSU522 HY124(2) £2820  PSU752 MOS364, MOS248(2) £37.00
PSU532 MOS128(2) £29.30

PRE-AMPLIFIER MODULES
These encapsulated modules are now supplied
with 0.1" pin connectors for direct mounting into

cb/veroboard
Y61 Mono pre-ampiier £9.80
HY66-1  Stereo pre-amplifier £16.55
HYB3-1  Guitar pre-amplifier with overdrive and reverb £19.25

POWER SLAVES

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

us12 60 watt Bipolar (4 ohm}  £81.85 US32 60 watt Mosfet £111.95
us22 120 watt Bipotar (4 ohm)  £90.95 US42 120 watt Mosfet £122.95

Access

Prices include VAT and carriage A

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
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LQUIPMLNI

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

UTX Ultra-miniature room transmitter. Smallest room transmitter kit in
the world! Incredible 10mm x 20mm including mic, 3-12V operatlon 500m
TANGB. . e s57smmsmsumarmanesgee - oo <EHEetesee < s eRe o e s e sesssasssnnensaseareersarensessarsonsrns 5.95
MTX Micro- mmlature room transmitter. Best selling micro-miniature
room transmitter. Just 1 7mm x 17mm including mic, 3-12V operanon 1000m
LT Vo 1= OO ...£12.95

STX High-performance room transm-tter High pedormance transmit-
ter with a buffered output stage for greater stability and range. Measures
22mm x 22mm including mic. 6-12V operation, 1500m range........... .£14.95

VT500 High-power room transmitter. Powerful 250mW output providing
excellent range and performance Size 20mm x 40mm, 9-12V operation. Range
3000m. &) .£15.95

VXT Voice activated room transmitter. Tnggevs only when sounds are
detected. Very low standby current, variable sensitivity and delay with l.e.d.
indicator. Size 20mm X 67mm, 9V operation, 1000m range... ....£18.95

QTX180 Crystal controlled room transmitter. Nanow band FM transmit-
ter for the ultimate in privacy. Operates on 180MHz and requires the use of a
scanner receiver or our QRX180 kit (see catalogue) Size 20mm x 67mm, 9V
operation, 1000mrange...... .£39.95

SCRX Subcarrier scrambled room transmitter. Scrambled output from
this transmitter cannot be monitored without the SCDM decoder connected to
receiver. Size 20mm x 67mm, 9V operation, 1000m range............ £21.95
SCDM Subcarrier decoder unit for SCRX. Connects to receiver earphone
socket and provides decoded audio output to headphones. Size 32mm x 70mm,

9-12V OPEratioN. ...ttt et : ..£21.95
HVX400 Mains powered room transmltter Connects dlvectly to 240V a.c.
supply for long term monitoring. Size 30mm X 35mm, 500m range.......... £18.95

ATR2 Micro size telephone recording interface. Connects between tele-
phone line (anywhere) and cassette recorder. Switches tape automatically as
phone is used. All conversations recorded. Size 16mm x 32mm. Powered from
line.. . . £12.95

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

TLX700 Micro-miniature telephone transmotter Best selling telephone
transmitter. Being 20mm x 20mm it is easier to assemble than UTLX. Connects
to line (anywhere) and switches on and off with phone use. All conversations
transmitted. Powered from line, 1000m range.. £12.95

STLX High-performance telephone transmitter. H|gh power telephone
transmitter with buffered output stage providing excellent stability and perfor-
mance. Connects to line (anywhere) and switches automatically with phone
use. All conversations transmitted. Powered from line. Size 22mm x 22mm,
1500mrange............ ..£15.95

TKX900 Signalling/tracking transmltter Transmits a continuous stream of
audio pulses with variable tone and rate. Ideal for signalling or tracking pur-
poses. High power output gives range up to 3000m. Size 25mm x 63mm, 9V
OPEIBTION.. ...t .£21.95

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
such as pagers, cellular, taxis etc. Size 70mm x 100mm, 9V operation......£49.95

% % % SPECIAL * % %

DLTX/DLRX Radio control switch. Remote contro! 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.l. switches on both boards
set your unigue security code. TX size 45mm x 45mm, RX size 35mm x 90mm.
Both 9V operation. Range up to 200m........ Complete system (2 kits) £49.95
Individual transmitter DLTX ... .£18.95
Individual receiver DLRX............ o » A A T .£36.95

A build-up service is available on all of our kits if required.

UK customers please send cheques, PO’s or registered cash. Please add £1.50
per order for P&P. Goods despatched ASAP allowing for cheque clearance.
Overseas customers send sterling bank draft and add £5.00 per order for ship-
ment. 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 TWOIRC's.

SUMA DESIGNS
THE WORKSHOPS 0827

95 MAIN ROAD
BAXTERLEY, Nr ATHERSTONE
WARWICKSHIRE CV9 2LE 714476
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PCB SERVICE

Printed circuit boards for certain constructional projects are available from
the PCB Service, see list. These are fabricated in glass fibre, and are fully
drilled and roller tinned. All prices include VAT and postage and packing.
Add £1 per board for overseas airmail. Remittances should be sent to The
PCB Service. Everyday Electronics, 6 Church Street, Wimborne,
Dorset BH21 1JH. Cheques should be crossed and made payable to
Everyday Electronics (Payment in £ sterling only).

Boards for some older projects - not listed here - can often be obtained from
Magenta Electronics, 135 Hunter St, Burton-on-Trent Staffs DE14 25T
Tel: 0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Notting-
ham NG 16 18X, Tel: 0602 382509.

NOTE: While 930% of our boards are now held in stock and are dis-
patched within seven days of receipt of order, please allow a maxi-
mum of 28 days for delivery —overseas readers allow extra if ordered
by surface mail. Please check price and availability in the latest issue
before ordering. We can only supply boards listed in the latest issue.
Boards can only be supplied on a payment with order basis.

PROJECT TITLE Order Code Cost
Noise Gate 577 f£4.41
BBC Sideways RAM/ROM 585 £4.10
Pipe & Cable Locator 598 £3.00
Multi-Channel Remote Light Dim
Transmitter 599 £3.00
Receiver 600 £3.07
Door Sentinel 605 £3.00
Muiti-Chan Remote Light Dim
Relay/Decoder 601 £4.86
Dimmer Board 602 £3.07
Power Supply 603 £3.00
Video Wiper JUL'88 612 £6.75
Tea Tune AUG'88 609 £3.00
Time Switch 614 £4.84
Suntan Timer 610 £3.07
Car Alarm 615 £3.12
Breaking Glass Alarm SEP’'88 617 £4.27
EPROM Eraser OCT'88 620 £4.07
Doorbell Delay NOV'88 616 £3.56
Infra-Red Object Counter Trans £9.28 622 £4.61
Receiver asa 623 £3.23
Display set 624 £3.05
Seashell Sea Synthesiser 625 £4.84
Downbeat Metronome DEC'88 629 £4.84
EPROM Programmer (On Spec) 630 £8.29
Phasor 631 £5.64
Monkey/Hunter Game JAN'89 634 £3.36
Continuity Tester FEB'89 619 £2.67
Sound-to-Light Interface MAR'89 637 £6.24
Midi Pedal 639 £7.00
Midi Merge 640 £3.00
Audio Lead Tester 641 £5.77
Light Sentinel
Main Control Board 632 £9.20
Remote Interface (4 boards) 1. 633 £4.59
4-Channel Auto-Fade Interface 642 £6.80
Pet Scarer 644 £3.00
Electron A/D Interface = 645 £4.84
Spectrum EPROM Programmer 628 £7.87
Bat Detector 647 £4 95
Programmable Pocket Timer 648 £3.82
Electronic Spirit Level AUG 89 649 £3.85
Distance Recorder 651 £5.23
Treasure Hunter 652 £3.73
Xenon Beacon SEP'89 650 £4.13
Probe Pocket Treasure Finder 653 £4.12
Power Suppilies - Fixed Voltage 654 £4.08
Variable Voltage 655 £4.48
Music on Hold 0CT'89 6 £3.85
Power Supplies - 26V 700mA 656 £4.35
30V1A 657 £4.55
EE Seismograph - Control 658 £4.08
Detector 659 £4.22
Lego/Logo & Spectrum 660 £6.49
Wash Pro 643 £383
Biofeedback Monitor - Front End 661 £4.52
Processor 662 £4.56
Power Supplies - 1.5V-25V 2A 663 £4.78
Logo/Lego & Spectrum Interface 664 £5.60
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PROJECT TITLE Order Code Cost
EEG Electrode Impedance Meter 665 £3.98
Biofeedback Signal Generator 666 £4.08
Four-Channel Light Chaser 667 £6.70
Quick Cap Tester 668 £3.92
Weather Station '
Anemometer — Freq./Volit Board 670 £3.94
Optional Display 669 £3.73

Wind Direction 673/674 £4.22

System Power Supply 675 £3.59
Prophet In-Car loniser 676 £3.18
EE Weather Station

Display Driver 672 & 678 £4.22

Display and Sensor 671 £4.47
Fermostat Mk2 677 £4.28
Superhet Broadcast Receiver- Tuner/ Amp 679/680 £4.22
Stereo Noise Generator 681 f4.24
Digital Experimenter’s Unit — Pulse Generator 682 £4.46

Power Supply 683 £3.66
Enlarger Timer 684 £4.28
EE Weather Station

Rainfall/Suniight Display 685 £4.27

Rainfall Sen and Sunlight Sen 686/687 £4.16
Amstrad Speech Synthesiser 689 £4.68
Quizmaster 690 £4.74
80 Metre Direct Conversion Radio 691 £4.95
Mains Appliance Remote Control

Infra-Red Transmitter 692/693 £4.75
Mains Appliance Remote Control

Encoder Board A 694 £6.61

Encoder Board B 695 £4.78
The Tester 696 £4.15
Mains Appliance Remote Control

Mains ON/OFF Decoder 697 £4.55

(5 or more 697's ordered together £3.25 each)

Simple Metronome 698 £3.94
Hand Tally

Main Board (double-sided)

Display 699, 700 £10.95]
Alarm Bell Time-Qut 701 £4.10
Mains Appliance Remote Control

Temperature Controlier {p.c.b. only) 702 £5.20
Ghost Walker 703 £4.32
Frequency Meter 704 £5.25
Freq. Meter/Tachometer | NOV'90 | " 705 £3.98
EE Musketeer (TV/Video/Audio) 706 £5.78
Colour Changing Christmas Lights 707 £4.39
Microcontroller Light Sequencer 708/709 £10.90
Versatile Bench Power Supply Unit 710 f£4.24
Teach-In 91, Part 1 - Design Your Own Circuits

L200 Module 711 £393

Dual Output Module 712 £4.13

LM723 Module 713 £4.21
Spatial Power Display 714 £6.33
Amstrad PCW Sound Generator 715 £5.03
Teach-In '91, Part 2 - Design Your Own Circuits

General Purpose Transistor Amp 717 £3.77

Dual Op.Amp Module 718 £3.83
Intercom (Teach-In ‘91 Project 2) 719 £4.41
Analogic Test Probe 720 £3.24

mee-----=-ocooooooooo-o==y

Please note it is important to give project title as well as order code.

: EE PRINTED CIRCUIT BOARD SERVICE :
I Please send me the following p.c.b.s. i
1 Order Code

Project Quantity Price

| enclose cheque/POforf.......... - v

Name. .

Address.

Please allow 28 days for deiivévy (see note above)

r===-

I I T I e |
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MICRO-PRESSURE
CAR ALARNM

Most people now realise that the locks fitted to the majority of cars are hopelessl
inadequale to stop even the school age joy-rider and some form of electronic anti-the
systeni is essential. Even so, most cars are still not equipped with an alarm system. There are
three main reasons for this, the high cost of an effective alarm, the time and cost of
installing a complex system and the inconvenience of operating the alarm every time the car
is used. Recognising these problem, the e/ectrorrize MICRO-PRESSURE ALARM has
been designed to give the best possible performance at a price everyone can afford, to
provide extremely simple fitting and the easiest possible operation.

MICRO-PRESSURE s a unique system that senses the changes in air pressure inside the
car. As a door catch is released air Is drawn out, causing a minute drop in pressure which
sets off the alarm. The alarm protects all doors and the taligate without the need for
additional sensors or switchies and the alarm is so sensitive that it can still operate with a
window partly open. A bandpass filter makes the alarm immune to loud noises and most
sensitive to the frequencies produced by door opening.

There are only three wires to connect, two into the hom circuit and one to the ignition
switch. A Power MOSFET transistor Is used, instead of the traditional output relay, reducing
the operating current to only a few milliamps., so low that the alarm can be powered from
the hom circuit without any supply connections. The alarm is small and light and can be
secured with nylon ties. No holes to drill In awkward places.

Onice fitted the alarm operates itself! When you switch off the ignition and close the door
there is a | minute delay before the alarm arms itself. When you returmn there is a 10 second
delay and audible warning before the alarm begins to blast the horn intermittently for about
a minute. All you have to do is switch on the ignition, or a hidden switch if you prefer, to
cancel the alam.

You can buy the MICRO-PRESSURE ALARM as a complete parts kit at £15.75 or
ready assembled and tested at £21.75

VOLT DROP ALARM

This alarm has all the above features except MICRO-PRESSURE sensing. It has the
same simple fitting and operation but is triggered by the volt drop principle, relying on the
existing door switches and light. Available as a complete parts kit at £14.55 or assembled
and tested at £20.55

TOTAL ENERGY DISCHARGE ELECTRONIC IGN/TION

Our long established extended CDI system uses the existing contacts to allow easy fitting
whilst the electronics removes the adverse effects and boosts the spark. CDI is no longer
fitted as standard because of is high cost and complexity but its unsurpassed fire power is
still used for racing, including Formula Omne. Give your car the best spark available at

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX-031 667 2611

A COMPREHENSIVE RANGE WITH
SERVICE SECOND TO NONE

OUR MUCH EXPANDED, BETTER
ILLUSTRATED CATALOGUE
WILL COST £1.50 - TO
INCLUDE VOUCHERS
TO USE AGAINST
FUTURE PURCHASES.
TO RECEIVE A COPY
AS SOON AS THEY
ARE READY, PLEASE
SEND YOUR REMITTANCE
WITH THE VOUCHER BELOW.

Please send me a copy of the 1930/91 OMNI catalogue as soon as it is ready.
| Payment of £1.50 enciosed. |

NAME: l

£20.95 for the pans kit or £26.25 for the assembled and tested unit. ADDRESS:
Plcase note, our kits are not just a bag of components and a PCB. They include | |
everything needed, quality components, detailed instructions a case and even solder. | |
All prices now include post, packing and VAT on UK. orders. Same prices
apply for all European countries. For delivery outside Europe please add £3.
Telephone orders accepted with VISA or ACCESS payment.

Order direct (quote ref. Cl1) or send for more information from:-

ELECTRONIZE DES/IGN tel. 021 308 5877

2 Hillside Road, Four Oaks, Sutton Coldfield, B74 4DQ -

=R Open: Monday-Friday 9.00-6.00
N " saturday 9.005.00 )

EASY-PC, SCHEMATIC and PCB CAD

NEW VERSION!
LASER PRINTER SUPPORT!

® Runs on:-

BRITISH

DESIGN
AWARD

PC/XT/AT/386/486
CGA EGA VGA. 1989

e Design:- o 053 Il [l?"m
Single sided, i — b‘;T‘f;”—”‘—" LR e~ w;Tcs e
Double sided and N o
Multilayer boards. } | =& 1 AT dn

e Provides Surface LT L
Mount support.

e Standard output in- v X 'Ec;gg tnt \E@L—«m.
cludes Dot Matrix “ 100k U“T." Pt . o Tc1 el
printer, Laser S o h —
Printer Pen Plotter, | | ——J—rw—w Loetts .. (3 “%t—‘
Photo-plotter and o DT Cronval 4 Stave rwcnine 14
N.C. Drill. . i T |

Fast Professional Quality Output at an Affordable Price

Fax for full details:-
Number One Systems Ltd. J  See us ot Desktop CAD stand 4

REF:EVD, HARDING WAY, SOMERSHAM ROAD, ST.IVES, HUNTINGDON, CAMBS, PE17 4WR, ENGLAND.
Telephone: 0480 61778 (6 lines) Fax: 0480 494042 ACCESS, AMEX, MASTERCARD, VISA Welcome.
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EVERYDAY

ELECTRONI

Reach effectively and economically today’s enthusiasts anxious to know of your
products and services through our semi-display and classified pages. The prepaid rate
for semi-display space is £8.00 (plus VAT) per single column centimetre (minimum 2.5cm). The
prepaid rate for classified advertisements is 30 pence (plus VAT) per word (minimum 12 words).

All cheques, postal orders, etc.,

to be made payable to Everyday Electronics. VAT must be
added. Advertisements, together with remittance, should be sent to the Classified Advertisement
Dept., Everyday Electronics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 881749

Manufacturers Original Spares

Available for many makes of TV. Video & Audio Equipment. Also Sinciair.
Amstrad, Commodore & Atari Computers. Write (encl. $.A E. please) or
phone for a ‘Price & Availability” on your requirements
SINCLAIR & AMSTRAD COMMODORE & ATARI
MABS049H (OL) £5.96 6522V £4.56

TEA2000 £4.04 6526 CIA £10.86
TMS4532-3 or 4 £3.44 6561VIC £10.74
ULALA1S {I/F 1} £12.63 6569 VIC £23.99
ULABCOO1IE (Spec. 48K) £1599 8500 CPU £10.06
ULA7C001 (+2) £16.99 8501 CPU £10.61
ZTX313 OR 650/t £0.42 B565VIC £23 48
UM 1233 Modulator £4.93 8580 SID £13.98
28wy. Edge Connector £3.49 8701 Clk.Gen. (C64/128) £7.56
Spec. 48K Loudspeaker  £1.49 8701 Clk Gen {C64C) £6.90
Spec 48K Membrane £4.50 251641 PLA (C16/ +4) £3.79
+ & 128K Membrane £7.90 C16 User Guide £5.37
CPC464 Serv. Man. £8.49 CNY65(ST) £4.64
PEGA1A (84 pin) £42.72 PC900 (ST) £3.07

We also stock a -ange o) Tools. Connectors. Telephone Accs. and Much
More! For Catalogue please send 44p stamps/cheque/2xIRC's elc.
MAIL ORDER ONLY. Please add 95p (UK) P&P lo above orders

Tel 0452 26883
MARAPET (EEA) * Hornbeam Mews, Gloucester GL2 OUE

DEVICE PROGRAMMING AND
COPYING SERVICE

EPROMS to 4MB, EEPROMS. BI-POLAR. B7XX. Micro controllers Inc
8748, 8751, 8048 & 8051 sertes, Z8. PIC16CSX. NEC & HIT. PALS-1st
& 2nd generation. PLD. FPL. EPLD. GAL. PEEL. EEPROM based etc.
SERVICES-Device copy. program. edit. software dump. erasing.
fixed device and card programming. carindge manufacture for.
mat transter (600 types) processor re-targetting. cross assembly.
emulation. TTL. CMOS. SRAM & DRAM batch and lesling.
SOFTWARE accepted in virtually any formal. from Ihe 10 industry
standards |0 handwritien and text tiles. No minimum and last turn-
arounds. Rates caiculated at fixed cos| per bil and or device.

Ptease phone or lax for free 12 page catalogue and latest revision
listing or despatch devices/software to:

DESIGN TECHNOLOGY (DTL)
136 Wayside Green, Woodcote, Reading, Berks RG8 0QJ
Tel/Fax 0491 681944/0491 681502/0836 389087

FM Transmitter Kits also a Telephone Bug Detector Kit
Ready built FM transmitter £6.50 including P&P
These are commercial kits.

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

AUDIO
CONVERSIONS

“The Magazine for the
Hands-On Enthusiast ™

B Kits to build from scratch

B Upgrading existing equipment

B New ideas from leading innovators.

AC is published quarterly and is available
at a cost of £8 p.a. From:

Audio Conversions

Coley Lane Farm, Wentworth
Rotherham S62 75Q

or send SAE for further details

High quality EXTENDER CARDS are available as
circuit board only, in kit form of fully assembled
from ORETECH SYSTEMS.
Board Ki Fully
only form Assemblied
EUROCARD 64W Rows a.b £10 £16
EUROCARD 64W Rows a.c £10 €17 £21

MULTI-PURPOSE JIG

% Holds circuit boards for assembly and soldering
% Holds models for painting, gluing and repair
* Rotates 360 degrees for best work position
STANDARD JIG holds 310 x 145mm £22.50
MINI JIG holds up to 148 x 85mm £17.50
F.S.T., 19 Cowper St., Ipswich, Suffolk IP4 5JB
Tel: 0473 712762. Fax: 0473 271882 (24 hrs)

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY

110 24 volts up to % amp. 110 20 volts up to 1 amp. 1 to 16 volts up 10 1%
amps d.c. Fully stabilised Twin panel meters for Instant voltage and cur-

rent readings. Overtoad prolection 2 |nc,
42 Vi

Fully variable. -u,-mmuu

Dperates from -

240Vac .

Compact Unit g +Postf2

Size 9x 5% x 3in.

NEW MODEL. Up to 38volts dc at 6 amps 10 amps peak. Fully variable,
Twin panel meters Size 14% x 11 x 4%in €96 1nc VAT Carr £6

RADIO COMPONENT SPECIALISTS

s 337 WHITEHORSE ROAD, CROYDON
& SURREY, U.K. Tel: 081-6841665 B

List, Large SAE. Delivery 7 davs Callers welcome. Closed Wednesday

C t4 .{7 SO -t £/-00f4f

== SERVICE MANUALS IEN

Available for most Video Recorders,
Colour & Mono Televisions, Cameras, Test
Equipment, Amateur Radio, Vintage Valve

Wireless, Any Audio, Music Systems,

Computers, Kitchen Appliances, etc.

Equipment from the 1930’s to the present
and beyond

Over 100,000 models stocked,
originals & photostats.

FREE Catalogue Repair & Data Guides
with all orders

MAURITRON TECHNICAL SERVICES (EE)
8 Cherry Tree Road, Chinnor,
Oxfordshire OX9 4QY
Tel: (0844) 51694. Fax: (0844) 52554

4 3 -
SPge+3 F/0 v £1-00 Tal -
TECHNICAL INFO SERVICES (EE)
76 Church St., Larkhall, Lanarkshire MLS 1HE

Tel 0698-884585 Mon-Fri 9-5. Other limes 0698-883334 for fest quoles,
WORLD'S LARGEST COLLECTION SERVICE MANUALS-Most unob-
tainable elsewhere Prices range from only £4.50-1arge s.a.8. any
quotalion. no obligahon to buy.

WORLD'S SOLE Suppliers of TV & Video Repair manuals. eta From
TV TECHNIC. also such publishers as Heinemann. Newnes. TV Tech-
nic. Thorn etc. Every published service sheet in stock. supplied full
size. not bits & preces. CTV's or any combination £3.50 plus Lsae:

any other single Item £2.50 plus Lsae. Complete Circuit Sets for most
Video recorders only E7set (no service sheets made).

LSAE for QUOTATIONS plus GIANT CATALOGUE-NEWSLETTERS-
BARGAINS—FREE S/Shi as svallable
Comprehensive TV Repair Manual £9.50. Complete Radio Service
and Repair Course £9.50. Complete Repar & Service Manuals—
Mono TV £12.50; CTV £17; Video £19.50. Complete Repair Data with

clrcuit-Mono TV £4.50; CTV £12.50; Video £10.50.

£3.00 plus LSAE BRINGS THE ONLY COMPREHENSIVE SER-

VICE SHEETS & MANUALS, CATALOGUES +FREE CHASSIS
GUIDE and £4.00 OF VOUCHERS

ELECTRONIC COMPONENTS
EVERYTHING FOR YOUR NEXT PROJECT

THE BIGGEST DISPLAY IN THE SOUTH
ISAT

FRASER ELECTRONICS

N.R. BARDWELL LTD (EE)

200-Signal Diodes 1N4148 £1.00
100-Zener Diodes BYZ8B 6V8 ...... .£1.00
75-Electrolytics Radial 4u7 63V...... ..£1.00
50-Electrolytics Radlal 47u 50V...
20-Monolithlc caps. Radial 100nf 63V.
10-Monolithic caps. Radial 470nf 100V..
75-Rectifier diodes 1N400T.............
25-Assorted high brightness LEDS.
12-Assorted seven segment displays
10-4p 3W MBB Min. Rotary Switches.
30-Assorted DIL sockets up to 40 pin..
30-Assorted sockets/Conns/DIL.-EDGE -SIL-et
30-Ti s BC478
30-Transistors BC182..............cccooceonmunneee .
20-Min. SP/CO Slide
20-Magnelic ear pips ptus lead and plug.
30-Assorted IFT transformers.
1-Peltier etfect Heat Pump..
1-10 watt Sterec Amplifier.
Prices inciude VAT, postage £1.00. All items new. Ma
lines in slock. Lists-stamp. Shop open Mon'Sat 9.30-5.30
288 Abbeydale Road, Sheffield S7 1FL.
Tel (0742) 552886. Fax (0742) 500689

NEW VHF MICROTRANSMITTER KIT

Tuneable 80-135MHz, 500 metre range, sensitive
electret microphone, high quality PCB.
SPECIAL OFFER complete kit ONLY £5.95
Assembled and ready to use £9.95 post free.
Access/Visa orders telephone 021 411 1821
$.A.E. for details of this and other kits. Cheques/P.0O.s payable to:

QUANTEK ELECTRONICS LTD
Kits Dept. (EE). 45a Station Road

Northfield, Birmingham B31 3TE

THE BRITISH AMATEUR ELECTRONICS CLUB
exlists to help electronics enthusiasts
by personal contact and through a
quarterly Newsletter.

For details, write to the Chairman:
Mr. H. F. Howard, 41 Thingwall Park
Fishponds, Bristol BS16 2AJ

Space donated by Everyday Electronics

PC XT 31 Way €9 £13 €20 42 ELM GROVE v« SOUTHSEA
PCAT 18131 Way g9 €14 g2
Add 50p postage + 15% VAT to above prices. HANTS
WS ORETECH SYSTEMS W Tole0hone 0705-815584
VR B
— 0493 442350 Py ; B
70

Personal Stereo tape players, complete with head-
phones. Ex shop stock, so soiled boxes, but work
OK, £3.50 inc. post. Mini FM Baby listener/transmitter,
107MHz, 100 yards range, runs for months on 2 cheap
bafterles. Ready to use, £6.50.

Many more items in list FREE with order or sent on re-
quest. Mail Order only please to:

LIVEWIRELESS
25 Halsall Road, Birkdale, Southport,
Lancs PR8 3DB

P> n

Cooke International

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,
Bognor Regis, West Sussex PO22 0EB
Tel: 0243 545111 - Fax: 0243 542457

Wide range of items available. Send for lists

ON-LINE VIDEO

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
us at only £19.95 inc. P&P.

Other titles available. S.A.E. for list. Allow 14 days
for delivery. Send Cheques/P.O. payable to:
On-Line Video Marketing (Dept EV-2)
The Cottage, Tredown Farm, Bradstone,
Milton Abbot, Tavistock, Devon PL19 0QT

)
VISA
I

Miscellaneous

G.CS.E. ELECTRONICS KITS. New increased
range at pocket money prices. S.A.E. for FREE
Catalogue. SIR-KIT ELECTRONICS. 70 Ox-
ford Road. Clacton CO15 3TE.

PROTOTYPE PRINTED CIRCUIT BOARDS
onesoffs and quantities. for details send s.a.e. to
B.M.A. Circuits. 38 Poynings Drive. Sussex BN3
8GR. or phone Brighton 720203.

CAR OR HOUSE ALARM module/PSU as-
sembled. Many applications. easy to wire. £4
including postage. Collectric. 8 Davenham
Avenue. Birkenhead L43 2LW.

Everyday Electronics, January 1991



NATIONAL COMPONENT GUUB

CHRISTMAS TREE!

An unrivalled kit comprising all the
parts to build a superb "Picture
PCB" of a Christmas tree, which,
when connected to a power supply
(or battery) of 12-14vdc, will flash
alternately from red to green and

o
©30
o3 Oc
C’moao oooo;-?

back again at an adjustablerate. | 59 % 4
The other components on the PCB ,99 o
have been arranged to appear as Q 0%0
parcels at the bottom of the tree, ”o °8° (&) "g;
and resistors hang from the c® %

branches! Power consumption is 0
around 100ma, so you could leave 203300 999903"{
it in the rear window of your car and - 2 4
impress the neighbours! Or stick it O?
on top of the real Christmas tree.

With a total of 63 LED's, this is a

real eyecatchert Size 100 x110mm.

COMPLETE KIT £12.50

STAR CHASER!

A superb 24 LED chaser display.
The kit contains everything you
need, including the PCB and easy ™ e
to follow instructions to build the ® o A B

...uo

3
¥

“Starchaser" which gives the im- '
pression of a circle of light spread- 0C00 9e6e o ’E
ing outwards from the centre. The ] e

kit is available with red or green 09 99 E

LED's, both at the same price. A
PP3 battery or 9v power supply is
required. Size 100mm x 70mm.

COMPLETE KIT £7.50

P.O. or cheque to NATIONAL COMPONENT CLUB, DEPT. EE,
HIGHER ANSFORD, CASTLE CARY, SOMERSET BA7 74G.
Please add £1 P & P but do not add VAT.

FREE CLUB MEMBERSHIP

Carbon Film resistors AW 5% E24 series 0.51R to 10MO ..

et ettt s T e p
100 off per value —75p, even hundreds per value lotalllng 1 OOO . £6.00p
Metal Film resistors %W 10R to 1 MO 5% E12 series —2p, 1% E24 series ...3p
Mixed metal/carbon film resistors %W E24 series 1RO to 10MO ...... . A¥%p
1 watt mixed metal/Carbon Film 5% E12 series 4R7 10 10 Megohms . ... 5p
Linear Carbon pre-sets 100mW and %W 100R to 4M7 E6 series . .7p

Miniature polyster eapacitors 250V working for verticat mou ntlng
.015,.022,.033,.047, .068-4p. 0.1-5p. 0.12, 0.15, 0.22-6p. 0.47-8p. 0.68-8p. 1.0-12p
Mylar (polyester) capacitors 100V working €12 series vertical mounting
1000p to 8200p -3p. .01 10.068-4p. 0.1-5p. 0.12, 0.15, 0.22-6p. 0.47/50V-8p
Submin ceramic plate capacitors 100V wkg vetical mountings. E12 series

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

10pf to 820pf - 3p. 1000pf to 10,000pf - 4p. 12,000pf . .5p
741 Op Amp - 20p. 555 Timer ............ .22p
cmos 4001 - 20p. 4011 - 22p. 4017 .. . 48p
ALUMINIUM ELECTROLYTICS (Mfds/Volts)

1/50, 2.2/50, 4.7/50, 10/25, 10/50 N et 5p
22/16, 22/25, 22/50, 47/16, 47/25, '47/50. oo ... 6p
100/16, 100/26 7p; 100/50 12p; 100/100. . 14p
220/16 8p; 220/25, 220/50 10p; 470/16, 4 . ! .11p
1000/25 25p; 1000/35, 2200/25 36p; 4700/25 .. .70p
Submin, tantatum bead electrolytics (Mfds/Volts)
0.1/35,0.22/35,0.47/35,1.0/35, 3.3/16,4.7/16 .14p
2.2/35,4.7/25,4.7/35,6.8/16 15p; 10/16, 22/6 .. TTenaenees .20p
33/10,47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 .80p

VOLTAGE REGULATORS

1A + or - 5V, 8V, 12V, 15V, 18V & 24V -55P. 100mA.5,8,12,15,V + - . 30p
DIODES (piv/amps)

75/25mA 1N4148 2p. 800/1A 1TN4006 4%p. 400/3A 1N5404 14p. 116/15mA OA91 . 8p
100/1A 1N4002 3%p. 1000/1A 1N4007 5p. 60/1.5A STM1 5p. 100/1Abndge 2
400/1A 1N4004 4p. 1250/1A BY127 10p. 30/15A QA47 ..
Zener diodes £24 series 3V3 to 33V 400mW - Bp 1 watt .
Banery snaps for PP3 - 6p for PP9 .
L.E.D.’s 3mm. & 5mm. Red, Green,
Red flashing L.E.D.'s require 5V supply only

Mains indicator neons with 220k resistor ..

20mm fuses 100mA to 5A. Q blow 6p. A/surge 8p. Holders, chassis, moummg
High speed pc drill 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12V dc ..

HELPING HANDS 6 ball joints and 2 croc clips to hold awkward iobs‘
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit.

Glass reed switches with single pole make contacts - 8p. Magnets .................
0.1" Stripboard 2%” x 179 rows 25 holes - 20p. 374" x 2%" 24 rows 37 holes ......
Jackplugs 2.5 &3.5m ... ...

Sockets Panel Mtg 2.5 & 3. 5m.

TRANSISTORS

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

BC327. 337, 337L-12p. BC727 737-12p, BD135/6/7/8/9-25p, BCY70-15p,
BFY50/51/52-20p,

BFX88-15p, 2N3055- 50p, TIP31, 32-30p, TIP41,42-40p, BU208A-£1.20, BF195, 197-12p
All prices are inclusive of VAT.Postage 30p (free over £5). Lists Free.

THE CRSUPPLY CO

127 Chesterfield Rd., Sheffield S8 ORN
Tel: 0742 557771 Return posting

Everyday Electronics, January 1991

MAKE YOUR INTERESTS PAY!

Over the past 100 years more than 8 mlliion students throughout the world have found
It worth thelr whilet An ICS home-study course can help you get a better Job, make more
money and have more fun out of life! ICS has over 90 years experlence 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 only!

. v, video &

8 Electronics O] wiw Servicing

I Basic Electronic O Refrigeration &
Engineering (City & Gullds) Alr Conditioning

B [Eiectrial engineering ] |car mechanics

l Electrical Contracting/ i Computer
Installation Programming

. LCCSEICCEISCE over 40 examination subjects to choose from

oojgolo)

Name Address

. lﬂs International Correspondence Schoois Dept ECS 11
Telephone 081-643 9568 or 041-221 2926 (24 hours)

$12/314 High Street, Sutton, Surrey Sk 1PR.

MAIL ORDER
£1 BARGAIN PACKS

(Please state
pach(s)
required)

BUY 20 GET 1 FREE

No. Qly pgr pack

BPOISB 30W dome tweeter. Size 90x66mil JAPAN made

BPO17 1 3300uF 16V d.c. electrolytic high quality computer grade UK made

BPOIY 20 20 ceramic trimmers

BPO20 4 Tuning capacitors, 2 gang dielectric a.m. type

BPO21 10 3 position, 8 tag slide switch 3 amp rated 125V a.c. made in USA

BP022 S Push-button switches, push on push off, 2 pole changeover. PC
mount JAPAN made

BP023 6 2 pole 2 way rotary switch

BPO24 & 2 Right angle, PCB mounting fotary switch, 4 pole, 3 way rotary
switch UK made by LORLIN

BPO2S 4 3 pole, 3 way miniature rotary switch with one extra position off
(open frame YAXLEY type)

BPO26 4 4 pole, 2 way rotary switch UK made by LORLIN

BP027 ki] Mixed control knobs

BPO2Y [ Stereo rotary potentiometers

BPO30 3 10k wire wound double precision potentiometers UX made

BPO31 6 Single 100k multiturn pots. ideai for varicap tuners UK made by
PHILIPS

BPO32 4 UHF varicap tuner heads, unboxed and untested UK made by
PHILIPS

BP033 2 FM stereo decoder modules with diagram UK made by PHILIPS

BPOI3A 4 6"x? s High grade Ferrite rod. UK made

BPO34 k) AM IF modules with diagram PHILIPS UK MADE

BP034A 2 AM -FM tuner head modules. UK made by Mullard

BP034B 1 Hi- Fi stereo pre-amp module inputs for CD, tuner, tape, magnetic
cartridge with diagram. UX made by MULLARD

BP03S 6 All metal co-axial aenal plugs

BPO36 6 Fuse holders, panel mounting 20mm type

BPO3& 20 5 pin din, 180° chassis socket

BP0 6 Double phono sockets, Paxolin mounted

BP0O41 3 2.8m lenghts of 3 core 5 amp mains flex

BP042 X Large VU meters JAPAN made

BP043 10 4V miniature bulbs, wire ended, new untested

BP044 Y Sonotone stereo crystal cartridge with 78 and LP styli JAPAN

made

BPO4SA v Mono Cassette Record and play heads

BPO46A X 606 Mains transformers, PCB mounting. Size 42x33x35

BPO4TA | 25V DC 150mA mains adaptor in black plastic case with flying
input and output leads new units made for famous sound mixer
manufacturer. Size 80x55x47

BP049 10 0C44 transistors. Remove paint from top and it becomes a photo-
electric cell (ORP 12). UK made by MULLARD

BP050 20 Low signal transistors n.p.n., p.n.p. types

BPOSt 6 14 watt output transistors. 3 complimentary pairs in TO66 case.
(ldeal replacement for AD161 and 1625}

BPOS2A 1 Tape deck pre-amp 1C with record/replay switching No LM1818
with diagram

BPOS3 s 5 watt audio ICs. No TBABOO (ATEZ)

BP054 10 Motor speed control ICs, as used with most cassette and record
player motors

BP05S t Digital DVM meter |.C. made by PLESSEY as used by THANDAR
with diagram

BPOS6 4 7 segment 0.3 LED display (red)

BPOS7 8 Bridge rectifiers, 1 amp, 24V

BPOSK 200 Assorted carbon resistors

BP059 ] Power supply PCB with 30V 4V/A transformer. MC781 8CTIC&
bridge rectifier: Size 4" x 2% «

BPU6I 5 6.35mm Mono jack plugs

BP061 S 6.35mm stereo switched jack sockets

BP064 4 Coax chassis mount sockets

BP06S | 3mtr Euro-mains lead with chassis socket

28.0.28V 4 AMP MAINS TRANSFORMERS with a 5.5V at 0.5A mains
input 110-240. Size 90 x 105 x 75 fitted with a copper screening band; made tor famous
HIFI Co. £6.50 each. Postage £2.80. It's weight is 2.7Kg. Brand new and unused
condition.

KOSS MINI SPEAKERS Use instead of headphones on your personal stereo, just plug
in instead of headphones. Koss sound cells can be mounted on top of your personal
sterec with the holder supplied or simply detach for shelf mounting. This quality unit
was made to sell for over seventeen pounds by the KOSS professional headphone com-
pany of the U.S.A. Due to a massive scoop purchase we can offer these units for £4. 30
each or buy in multiples of ten and you get one free. Postage £1.50.

KOSS STEREO HEADPHONES High quality light weight stereo headphones fitted
3.5mm jack with adaptor to 6.4mm |ack |deal use Hifi or personal stereos made to sell
for nine pounds. Qur price for this unit £4.25. Postage 60p.

HI-Fi stereo cassette deck transport mechanism, complete with 3 digit rev
counter and tape heads. 12V d.c. operation. Unused manufacturers surplus JAPAN
made. £6.20 + £1.50 P&P 2 for £10 + £2.50 P&P

RADIO AND TV COMPONENTS ACTON LTD
21 HIGH STREET, ACTON, LONDON W3 6NG

service charge|

MAILORDER TERMS, POSTAL OROERS and or CHEQUES with orders Orders under £2

onthly account

hoals. Colleges and P nly AC VISA F 1 de eer 12pm
QOverseas readers wrrte for quote on delivery
Phone 071 7238432 or 081 9928430
Callers 323 Edgware Road, Landon W2 Closed Sun
21 High St. Acton, Lendon W3, closed Sun. Mon, Tues & Wed

71



ADVERTISERS BTEC ELECTRONICS
INDEX TECHNICIAN
ARG ELECTRONICS. ... s; FULL-TIME TRAINING
ANTEX. .
A BK ELECTRONICS .Cover (i) 2 YEI_\R
0 BRIAN PRICE. 5 BTEC National Diploma (OND) |
E BULL ELECTRICAL .... Cover (i) ELECTRONIC & .
CAMBRIDGE COMP.SCIENCE...........40 COMMUNICATIONS ENGINEERING
CIRKIT DISTRIBUTION.. 48 {Electronics, Computing, Televm!on, Video, Testing &
PACKAGED SHORT COURSES Sl B R - al isgnoss!
7 CR SUPPLY COMPANY... n
The National College of Technology (NCT Ltd) ECLIPSE. b7 - Naﬁonll\EEelggﬁcate p—
offers a range of packaged short courses in ELEg:gULZLEUl:ESIGN gg ELECTRONIC ENGINEERING
analogue electronics, digital electronics, fibres & I et i 1—INFORMATION TECHNOLOGY
i i ] {Electronics, Satellite TV, Networks, Telecomms)
optoelectronics and programmable logic controllers GRANDATA. .. - é:
GREENWELD ELECTRONI = 2—ELECTRONIC EQUIPMENT SERVICING
for study at home or at work. The advantages are that D ETROINE A k- e L o
you may, HENRY'S AUDIO ELECTRONICS £ Testing and Fault Diagnasis)
PTS. 59
—commence atany time e e %0 3—-SOFTWARE ENGINEERING
~work at your own pace HILLS COMPONENTS. 53 {Electronics, Assembler, BASIC, Pascal, CADCAM)
~have a tutor (optional) L -~ 4~-COMPUTING TECHNOLOGY
f i , . Electronics, Computing Software/Hardware, Microelectronics)
and there is no travelling involved. BTEC certificates ,J(QXATSES#ECTRON'C SERV'S.. g; ( P
are available subject to the conditions of the LABCENTER ELECTRONICS.......... .48 10 MONTHS
award. These highly popular packed courses contain L%E&NGELECTRONICS a Bregol:;gl?ﬁ&é\l#émg{g&gl;‘ig;;%gNC)
WOTRDOCH,  av Gaeeltic tapg, R b°afd Al MAGENTA ELECTRONICS.........8/3 (Microprocessor Based Systems, Control, Robotics)
components necessary to provide both theoretical and MAPLIN ELECTRONICS ........Cover {iv) ) ;
practical training MARCOQ TRADING K| These eourses include 8 high percentage of college based
) NATIONAL COLLEGE OF TECH.......72 pedctiGaEn o e T e Ot sspects
Whether you are a newcomer to electronics or have zmgré:%ig'\g;’g%mcwﬁ» : g; Shongnedmu/sesozfmmJ{oﬁmon{hscanbearrangedlol
: . \ : .. ] licants with previous eléctronics knowledg
Sorng, PHRERSRRESHT SRy MRS PG Hihetel ks OMNI ELECTRONICS. -89 THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT
probably a packaged short course ready for you. Write PLATINUM AUDIO.. .28 AN EQUAL OPPORTUNITIES PROGRAMME
or telephone for details, quoting Everyday Electronics, 2.’?3:25‘026%05“32??&275' ‘47/_;\1’ O.N.C. and O.N.D.
a SHERWOOD ELEC. COMP 56 Next Course Commences
SPECIALIST
NCT Ltd, P.O. Box 11 SEMICONDUCTORS. 6/7 M(’)._Efa;étsi;:am;a’:ry 1991
. SPIERS ELECTRONICS. 58 L CTUS FROM
ngh Street, Wendover STEWART OF READING 61 -
Buckinghamshire HP22 6XA %Jm DESIGNS L?DN DOIEEE)LZEOCJE l\(l)YNVI\/CE% ﬁOR L(I).lIiGD E
; ept.
THE TYPESETTING BUREAU.
giclamnane 9299 019 yitanop. TN ELECTRONICS EARLS COURT, LONDON SW5 95U
TEL 071-373 8721

Page make-up software ind typesetter output bureau

TOP QUALITY IN-HOUSE PAGE MAKE-UP AND
TYPESETTING FOR ONLY £185 + VAT

Do your own design and typesetting with full on-screen page layout. Proof
your own work then modem your files or send a disc for top quality
bromide output, which will be turned around the same day.

Typefit -~ full on-screen page make-up and typesetting software.
Runs on IBM PC or compatible computers.

Accurate WYSIWYG - no drop down menus to obscure work.
2000 DPI, 12 inch wide bromide output for £3 or less per foot.
Your own dot matrix or laser (optional) proofing.

Over 200 genuine Monotype and ITC fonts.

All fonts and Pi characters available in sizes from 1 to 1000 pt.
Direct error correcting modem link or Datalinx.

Standard overnight service - same day if you collect.

A system that is easy to learn and easy to use.

Full money back guarantee if you are not satisfied after your first
month of use.

Everyday Electronics and three other national magazines are
now produced entirely on Typefit. Large and small print
companies use it daily. Book publishers find it a simple and cost
effective way of producing their books. A 150 page A5 book can
be output on bromide for approx £150

We provide the expensive output equipment and
typefaces and YOU save on typesetting costs.

Typefit

Page make-up software and typesetter output bureau
THE TYPESETTING BUREAU LTD.
6 Church Street, Wimborne, Dorset BH21 1JH
Tel (0202) 882299 Fax (0202) 841692

Eclipse

ELECTRONIC COMPONENTS

Importers and Distributors of Electronic
Components and Computer Proucts

166 CROSS STREET, SALE
CHESHIRE M33 1AQ

% % 2 2 % Ok % %

Tel: 061 9690619
Fax: 061 9051499

COMPONENTS FOR
ENTHUSIASTS AND INDUSTRY

Published on approximately the first Friday of cach month by Wimborne Publishing Ltd.. 6 Church Street. Wimborne. Dorset BH2| I1JH. Printed in England by Benham & Co. Limited.
Colchester, Essex. Distributed by Seymour. Windsor House. 1270 London Road. Norbury. London SW16 4DH. Sole Agents for Australia and New Zealund -Gordon & Gotch (Asia) Lid..
South Africa ~Central News Agency Lid. Subscriptions INLAND £17.00 and OVERSEAS £21 (£39 airmail) payable to " Everyday Electronics” Subscription Department. 6 Church Street.
Wimborne. Dorset BH21 1JH. I:EVERYDAY ELECTRONICS is sold subject to the following conditions. namely that it shall not. without the written consent of the Publishers first having been
given. be lent. resold. hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be lent. resold. hired out or
otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or attixed to or as part ol any publication or advertising, literary or pictonal matter whatsoever.




m POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS

OMP POWER AMPLIFIER MODULES ST RV [FLE Iy
POWER AMPLIFIER MODUL| Now enjoy a world-wide reputation for quality, reliability and
performance at a realistic price. Four models available o suit the needs of the professional and habby market, i.e., Industry,
Leisure, Instrumental and Hi-Fi etc. When companing prices. NOTE all models include Toroidal power supply, integral heat sink,
Giass fibre P.C.B.. and Drive circults to power compatible Vu meter. Open and short circuit proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP100 Mk 11 Bi-Polar Output power 110 watts
B.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 115x65mm.
PRICE £33.99 + £3.00 P&P.

NEW SERIES Il MOS-FET MODULES

v

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.
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.

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 COMPATABLE) — INPUT SENS. 775my. BAND WIDTH 50KHz, ORDER STANDARD OR PEC

Vu METER Compatible with our four amplifiers detailed above. A very accurate visual
display employing 11 LE.D. dlodes (7 green, 4 red) plus an additlonat on/off indicator
Sophisticated logic control circuits for very fast rise and decay times. Tough moulded plastic
2 case, with tinted acrylic front. Size 84 x 27 x 45mm.

¢ PRICE £8.50 + 50p P&P.

* PRICES INCLUDE V.A.T.* PROMPT DELIVERIES * FRIENDLY SERVIC
L LARGE S.A.E., 30p STAMPED FOR CURRENT LIST.

P VARISPEED TURNTABLE CHASSIS.

dl

* MANUAL ARM # STEEL CHASSIS # ELECTRONIC SPEED CON-
TROL 33 & 45 % VARJ PITCH CONTROL # HIGH TORQUE SERVO
DRIVEN DCMOTOR Y TRANSIT SCREWS # 12" DIE CAST PLATTER #
NEON STROBE # CALIBRATED BAL WEIGHT # REMOVABLE HEAD
SHELL # %" CARTRIDGE FIXINGS # CUE LEVER % POWER 220/240V
5060Hz % 390x305mm # SUPPLIED WITH MOUNTING CUT-QUT

TEMPLATE.
PRICE £59.99 + £3.50 P&P.

i

STANTON ALS500
PRICE £16.99 + 50p P&P

GOLDRING G850
PRICE £6.99 + 50p P&P

THOUSANDS PURCHASED

NEW MXF SERIES OF POWER AMPLIIERS
THREE MODELS:— MXF200 (100w + 100w)
MXF400 (200w + 200w) MXF600 (300w + 300w)

All power ratings R.M.S. into 4 ohms.

FEATURES: * Independent power supplies with two Toroidal Transformers % Twin L.E.D. Vu meters * Rotary
indended level controls % Huminated 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"xH3"2" (2U)xD11"
MXF 400 W19"xH5%" (3U)x D12"
MXF 600 W19"xH5%" (3U)xD13"
MXF200 £171.35
PRICES: MXF400 £228.85
MXF600 £322.00

LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH FRE-
QUENCY BULLETS AND HORNS, LARGE S.A.E. (30p
STAMPED) FOR COMPLETE LIST.

McKENZIE:— INSTRUMENTS, P.A, DISCO, ETC.

ALL McKENZIE UNITS 8 OHMS IMPEDENCE

8" 100 WATT C8100GPM GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID DISCO.

RES, FREQ, 80Hz. FREQ, RESP, TO 14KHz. SENS, 99dB. RICE £29.30 + £2.00 P&P
10" 100 WATT C10100GP GUITAR, VOICE, ORGAN KEYBOARD DISCO EXCELLENT MID.

RES, FREQ, 70Hz. FREQ, RESP, TO6KHz. SENS, 1 RICE £35.58 + £2.50 P&P
10" 200 WATT C10200GP GUITAR, KEYBOARD, DISCO EXCELLENT HIGH POWER MID.

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 103d8 PRICE £48.67 + £2.50 P&P
12" 100 WATT C12100GP HIGH POWER GEN, PUFIPOSE LEAD GUITAR DISCO

RES, FREQ, 45Hz. FREQ, RESP, TO 7KHz. SENS, 98d RICE £37.59 + £3.50 P&P
12 100 WATT C12100TC TWIN CONE) HIGH POWEFI WIDE RESPONSE P A., VOICE, DISCO.
RES, FREQ, 45Hz. FREQ, RESP, TO 14KHz. SENS, 100d RICE £38.58 + £3.50 P&P
127 200 WATT C12200B HIGH POWER BASS, KEYBOAFIDS DISCO, P. A
RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 1

12" 300 WATT C12300GP HIGH POWER BASS LEAD GUITAR KEYBOARD
RES, FREQ, 45Hz. FREQ, RESP, TO 5KHz. SENS, 10

15" 100 WATT C15100BS BASS GUITAR, LOW FREQUENCY PA. DISC
RES, FREQ, 40Hz. FREQ. RESP, TO5KHz. SENS,98dB. ... . PRICE £55.05 + £4.00 P&P
15" 200 WATT C15200BS VERY HIGH POWER BASS.

RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 9948 PRICE£75.10 + £4.00 P&P
15" 250 WATT C15250BS VERY HIGH POWER BASS.

RES, FREQ, 40Hz. FREQ. RESP, TO 4KHz. SENS, 99dB. .PRICE £82.54 + £4.50 P&P
15" 400 WATT C15400BS VERY HIGH POWER, LOW FREQUENCY BASS.

RES, FREQ, 40Hz. FREQ, RESP, TO 4KHz. SENS, 10208. PRICE £96.47 + £4.50 P&P
18" 400 WATT C18404BS EXTREMELY HIGH POWER LOW FREQUENCY BASS.

RES, FREQ, 27Hz. FREQ. RESP, TO 3KH2. SENS, 99d ...... PRICE £172.06 + £5.00 P&P

EARBENDERS - HI-Fl, STUDIO, IN- CAR
ALL EA DER UNITS 8 OHMS (Excep EB8-504 5‘31(}50whlcharedual/mpedenceIappedm 4&80hm)

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED FOAM SURROUND

8" 50 WATT E£B8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR

RES, FREQ, 40Hz. FREQ, RESP, TO 7KHz. SENS, 97d8B. _PRICE£8.90 + £2.00 P&P

10" 50 WATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BAoS HI- FI IN-CAR.

RES, FREQ, 40HZ. FREQ, RESP, TO 5KHz. SENS 99d8. .. PRICE £12.00 + £2.50 P&P

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

RES, FREQ, 35Hz. FREQ, RESP, TO 3KHz. SENS, 9648. .. PRICE£27.76 + £3.50 P&P

12" 60 WATT EB12-60 BASS HI-Fl, STUDIO.

RES, FREQ, 28Hz. FREQ, RESP TOSKHZ SENS,92d8. . PRICE £21.00 + £3.00 P&P

12’ 100 WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.

RES, FREQ, 26Hz. FREQ, RESP, TOSKHZ SENS. 9348B. . PRICE £38.75 + £3.50 P&P

FULL RANGE TWIN CONE HIGH COMPLIANCE, ROLLED SURROUND

5%" 60 WATT EB5-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES, FREQ, 63Hz. FREQ, RESP, TO 20KHz. SENS

6" 60 WATT EB6-60TC {TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES, FREQ, 38Hz. FREQ, RESP, TO20KHz, SENS,94dB. _...................... PRICE £10.99 + £1.50 P&P

8" 60 WATT EBB-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES, FREQ, 40Hz. FREQ, RESP, TO 18KHz. SENS, 89d8B. . PRICE £12.99 + £1.50 P&P

10" 60 WATT EBIO-BOTC {TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC

RES. FREQ, 35Hz. FREQ, RESP, TO 12KHz. SENS 86d8. .....PRICE £16.49 + £2.00 P&P

RICE £65.79 + £3.50 P&P
S DISCO, ETC.
RIGE £87.51 + £3.50 P&P

.PRICE£9.99 + £1.50P&P

SECURICOR DELIVERY £12.00 EACH
OMP LINNET LOUDSPEAKERS

THE VERY BESTIN QUALITY AND VALUE

IN CAR STEREO
BOOSTER AMPLIFIER

MADE ESPECIALLV 70 SUIT
TODAY'S NEED R
PACTNESS WITH HIGH OUTPUT
SOUND LEVELS, FINISHED IN
HARDWEARING BLACK VYNIDE
WITH PROTECTIVE CORNERS,
GRILLE AND CARRYING HANDLE,
INCORPORATES 12" DRIVER PLUS
HIGH FREQ. HORN FOR FULL
FREQ. RANGE: 45Hz-20KHz BOTH
M%DELS 8 OHM. SIZE H18" x W15
x D12"

TWO SUPERB HIGH
POWER CAR STEREO
BOOSTER AMPLIFIERS

150 WATTS (75+75) INTO 4 OHMS

300 WATTS (150+ 150) INTO 4 OHMS

FEATURES. —

* HIGH & LOW INPUT IMPEDANCES

* HIGH & LOW INPUT SENSITIVITIES

* VARIABLE INPUT GAIN CONTROL

* SHORT CIRCUIT QUTPUT
PROTECTION

#* POWER REQUIREMENT 12v. D.C.

PRICES: 150 WATT £43.00

300 WATT £95.00 + £3.00 P&P EACH

CHOICE OF TWO MODELS
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

PIEZO ELECTRIC TWEETERS-MOTOROLA

PIEZO ELECTRIC TWEETERS — MOTOROLA

Join the Prezo revolution. The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved transient
response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required these units can
be added to existing speaker syslems of up to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS

SUPPLIED WITH EACH TWEETER 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) 3'2" super horn. For general
purpose speakers, dISCO and P.A. systems etc. Price
£5.99 each + 50p P,

TYPE*C' (KSN6016A)2'><5 wide dispersion horn. For

A~
3 ( N _“l quality Hi-fi systems and quality discos etc. Price £6.99
ey 3 each + 50p P&P.
h TYPE 'D’ (KSN1025A) 2"x6" wide dispersion horn.
TYPE C J  TveEE Upper frequency response retained extendm? down to
e mid range {2KHz). Suitable for high quality Hi syslems
~_J\ and quality discos. Price £9.99 each + 50p P&P.
Vs TYPE 'E’ (KSN1038A) 3%" horn tweeter with attractive
silver finish trim. Suitable tor Hi-fi monitor systems etc.
= Price £5.99 each + 50p P&P.
TYPED LEVEL CONTROL Combines on a recessed mounting
\) plate, level control and cabinet input jack socket.

85x 85mm. Price £3.99 + 50p P&P.

STEREO DISCO MIXER

STEREO DISCO MIXER with2 x 5band L & R
graphic equalisers and twin 10 segment L.E.D.

TRANSMITTER HOBBY KITS

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS

3W FM TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL PER-

FORMANCE, RANGE UP TQ 3 MILES, SIZE 38 x 123mm. SUPPLY 12V @ 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

3 watt FM
Transmitter

Vu Meters. Many outstanding features 5 inputs
with individual faders providing a useful com-
bination of the following:—

3 Turntables (Mag). 3 Mics. 4 Line including CD
plus Mic with talk over switch Headphone Moni-
tor. Pan Pot L. & R. Master Output conlrols.
Output 775mV. Size 360x280x90mm. Supply
220-240v.

Price £134.99 — £4.00 P&P

B. K. ELECTRONICS o e

EB.GZ + £1.00 P&P —
Acvs POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL ORDERS WELCOME FROM  CFTSSTRZT ]
‘ SCHOOLS. COLLEGES, GOVT. BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER
= VISA ACCESS ACCEPTED BY POST, PHONE OR FAX

UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX. SS2 6TR
TEL: 0702-527572 FAX: 0702-420243
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HOW TO ORDER

ALL PRICES
INCLUDE VAT



PACK

ORDER

DESCRIPTION OJAAth’TTY PRICE NUMBER
AERIALS
102mm x 6mm ferrite rods for aerials etc. 4 £1.00 BD445
Slab ferrite aerials with Long and Medium wave coils. 2 £1.00 BD61
5" ferrite rods with Long and Medium wave coils. 2 £1.00 | BD185
Telescopic aerials suitable for radios etc. chrome. 630mm{ 2 £1.00 BD255
AERIAL SWITCHES
Switch for TV aerial or computer. With leads. 1 £1.00 BD409
ALARMS
Oblong bell pushes will carry up to 5A. 2 £1.00 BD263
6" underdome alarm bell. 24v operation. 1 £8.00 8P2
12v AC or DC buzzers. 50 x 25mm. 2 £1.00 BD106
12v alarms, as above, storage damaged but ok. 5 £1.00 BD221 |
Piezo sounder 3-30v operation 90db output. 25 x 4mm. 1 £1.00 BD647
Piezo siren 12v DC 150mA 100db cased with bracket. 1 £7.00 7P26
Minature electronic buzzer 22x16x15mm. 6v 25mA 82db.| 1 £1.00 CcD22
Minature electronic buzzer 22x16x15mm. 9v 25mA 82db.| 1 £1.00 CD23
Minature electronic buzzer 22x16x15mm. 12v 25mA 82db} 1 £1.00 CcD24
Electronic siren waterproof hom 200x115x234mm
120 db output 6 -12v 2A. 1 £24.00 | 24P7
Mains buzzer, loud, metal cased so must be earthed. 1 £1.00 BD689
Star wars horn.12v klaxon shaped siren. 1 £4.00 4P43
AMPLIFIERS
Stereo 2 x 2 watt amplifier with v/c+ data sheet. 1 £2.00 2P51
2W record player amplifier with volume control. 1 £1.00 BD351
Unilex 4W Mullard ref EP9000. 1 £2.00 2P11
Unllex streo preamp Mullard ref EP9001. 1 £1.00 BD216
10W amplifier module Mullard ref 1173. 24v. 1 £2.00 2P21
1W amplitier Mullard ref 1172. 9v. 1 £1.00 BD114
Mini mono amp 3W into 4 ohms 12v operation. 1 £1.00 BD495
Stereo ex personal cass amplifier high gain for mag input.| 1 £1.00 BD680
150w stereo power amp 12v 20-20KHZ. Cased. 1 £57.00 | 57P1
Personal stereo with FM radios (Customer retumns). 1 £6.00 6P34
7 channel graphic equalizer plus 60w power amp. 12v. 1 £25.00 | 25P14
BASES
B7G valve bases. chassis mount. 5 £1.00 BD94
B9A valve bases chassis mount. 5 £1.00 BD9S
11 pin moulded bases for valves or relays. chassis mnt. | 4 £1.00 BD93
14 pin continental relay bases. 4 £1.00 BD524
BATTERY CHARGERS
Nicad battery charger with 6v output at .9VA. 1 £2.00 2P154
Constant current charger for button cells. 240v op. 2 £1.00 BD30
Transformer type Nicad charger, mains op. 2 £1.00 BD385
Nicad charger 5.2v output at .7vA. 1 £2.00 2P153

BATTERIES AND BATTERY HOLDERS

BULL ELECTRICAL 0273 - 203500
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DESCRIPTION oomny| PAGE | NMBER
Nicad battery PCB mount 25x25x15mm 3.6v 100maH. 1 £2.00 2P340
4aH D size nicad cell. 6 £10.00] 10P47
Battery holder for 6 D caelis. 1 £1.00 BD286
Battery holder for 2 D cells. 2 £1.00 BD287
PP3 battery connectors with leads. 5 £1.00 BD759
Lithium battery 3v. 24mm x 2mm PCB mount. 2 £1.00 BD558
AA nicad rechargeable battery. 4 £4.00 4P44
C size nicad battery. 2 £4.00 4P73
D size nicad battery. 4 £9.00 9P12
PP3 size 9v nicad battery. 1 £6.00 6P35
Universal charger to take all above batteries. 1 £6.00 6P36
YUASHA 6 volt 10 AH sealed lsad acid. Rechargeable. 1 £12.00] 12P24
Lithium battery 9 voit 33 x 13mm. 1 £2.00 2P290
BOOKS
25 simple amateur band aerials. 1 £1.95 BP125
25 indoor and window aerials. 1 £1.75 BP136
30 solderiess breadboard projects book 1. 1 £2.95 BP107
30 solderless breadboard projects book 2. 1 £2.25 BP113
50 FET projects. 1 £2.95 BP39
50 circuits using 7400 series ic's. 1 £2.50 BP228
50 circuits using germanium & silicon diodes. 1 £1.50 BP278
50 projects using relays scr's and triacs. 1 £2.95 BP37
50 simple LED projects book 2. 1 £1.95 BP87
A concise introduction to MS-DOS. 1 £2.95 BP264
A concise introduction to D-BASE. 1 £3.95 BP263
A concise introduction to GEM. 1 £2.95 BP230
A concise introduction to MS-DOS. 1 £2.95 BP232
A concise introduction to OS-2. 1 £2.95 BP260
A concise introduction to SYMPHONY . 1 £3.95 BP270
A concise introduction to BBC BASIC. 1 £1.95 BP149
A concise introduction to WORD PERFECT. 1 £2.95 BP262
A concise introduction to SUPERCALC. 1 £3.95 BP274
A concise introduction to LOTUS 1-2-3. 1 £2.95 BP261
Word processing on the 8256 & 8512. 1 £5.95 BP187
TV DXers handbook. 1 £5.95 BP176
A Z80 workshop manual. 1 £3.95 BP112
Advanced shortwave receiver construction. 1 £3.95 BP276
Alternating current theory. 1 £3.50 BP63
An introduction to BASIC on a PC. 1 £5.95 BP199
An introduction to amateur radio. 1 £3.50 BP257
An introduction to computer graphics. 1 £4.95 BP268
An introduction to desktop publishing. 1 €5.95 BP269
An introduction to loudspeaker enclosure design. 1 £2.95 BP256
An introduction to satellite television. 1 £5.95 BP195
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DESCRIPTION oumtiry | PRIGE |  NuMBeR
An introduction to Amstrad PC's. 1 £5.95 BP197
An introduction to Z80 machine code. 1 £2.75 BP152
Audio amplifier construction. 1 £2.95 BP122
Audio projects. 1 £2.50 BP90
Coil design and construction manual. 1 £2.50 BP160
Computer hobbyists hand book. 1 £5.95 BP251
Computer music projects. 1 £2.95 BP173
Digital audio projects. 1 £2.95 BP245
Digital IC equivalents and pin connections. 1 £5.95 BP140
Electronic circuits for model railways. 1 £2.95 BP180
Electronic circuits for robots. 1 £2.95 BP179
Electronic hobbyists handbook. 1 £4.95 BP233
Electronic projects for cars and boats. 1 £1.95 BP94
Electronic science projects. 1 £2.95 BP104
Electronic security projects. 1 £2.50 BPS6
Crystal set construction. 1 £1.75 BP92
Electronic calculations and formulae. 1 £4.95 BP144
HI Fl loud speaker enclosures. 1 €295 BP205
High power amplifier construction. 1 £3.95 BP277
How to design and make your own PCB's. 1 £2.50 BP121
How to design electronic projects. 1 £2.25 BP127
How to get your electronic projects working. 1 £2.50 BP110
How to identify unmarked IC's. 1 £0.95 BP101
555 timer project book. 1 £2.95 BP44
Interfacing PC's and compatables. 1 £0.95 BP272
International diode equivalents book. 1 £2.95 BP108
Intemational radio stations guide. 1 £4.95 BP255
Intemational transistor equivalents. 1 £3.50 BP8S
An introduction to UNIX. 1 £2.95 BP259
Linear IC's equivalents and pin connections. 1 £5.95 BP141
Midi projects. 1 £2.95 BP184
Model railway projects. 1 £2.95 BP95
Modern op-amp projects. t £1.95 BP106
Modem opto device projects. 1 £2.95 BP194
Advanced electronic security projects. 1 £2.95 BP190
Advanced midi projects. 1 £2.95 BP247
Advanced power supply projects. 1 £2.95 BP192
Popular electronic circuits book1. 1 £2.95 BP80O
Popular electronic circuits book2. 1 £2.95 BP98
Power transistor seictor guide. 1 £4.95 BP235
Power supply projects. 1 £2.50 BP76
Projects in opto electronics. 1 £1.95 BP45
Upgrading and repairing PC's and compatables. 1 £3.95 BP272
Remote control handbook. 1 £3.95 BP240

BULL ELECTRICAL 0273 - 203500

3




PACK

PACK

ORDER

DESCRIPTION QUANTITY|  PRICE | NUMBER

Simple shortwave recelver construction. 1 £3.95 BP275
TOWERS INTERNATIONAL

TRANSISTOR SELECTOR GUIDE. 1 £20.00| 20P32
BOXES AND CASES

Self adhesive brushed aluminium panel. Can be cut
with scissors. Very flexible. 16" x 3" 1 £2.00 2P283
Amplifier junction box. Metal sloping front. 1 £2.00 2P256
Black ABS project box 165mm x 119mm x 75mm. 1 £3.00 3P49
Metal box 8" x41/2" x4” louvred ends, ideal psu. 1 £3.00 3P75
Plastic box with window, ideal for beam switch etc. 2 £1.00 BD132
Metal box 8" x4" x1%, slightly sloping. 1 £1.00 BD209
PLastic box with screw on lid 216mm x 130mm x 85mm 1 £4.00 4P7
Plastic box with screw on lid 220mm x 159mm x 64mm 1 £4.00 4P8
Signal box. 3 lamps on face plate of metal box. 1 £3.00 3P16
Waterproof case will take 100W transformer. 1 £3.00 3P15
4"x2"x2" project boxes with slot in top. 2 £1.00 BD780
ABS project box 90x50x25mm black. 1 £1.00 CD25
ABS project box 110x56x20mm black. 1 £1.00 CD26
ABS project box 100x75x40mm black. 1 £1.00 CD27
ABS project box 150x100x55mm black. 1 £2.00 2P341
BURGLAR ALARMS
Ultrasonic intruder detector or alarm 12v op. 1 £18.00 18P3
As above but with extemal siren and mains adaptor. 1 £30.00{ 30P5
CABLE TIES
75mm x 2.4mm nylon white cable ties. 100| €£1.00 BDsg68
75mm x 2.4mm nylon white cable ties (1,000 pack). 1 £5.00 5P181
142mm x 3.2mm nylon white cable ties. 100| £3.00 3P104
142mm x 3.2mm nylon white cable ties (1,000 pack). 1 £14.00 14P6
385mm x Smm nylon white cable ties. 100| £10.00 10P97
Cabile tie bases 21 x 21mm self adhesive. 100| £5.00 5P182
Cabile tie bases 28 x 28mm self adhesive. 100| £5.00 7P25
Cable tie gun. Tensions then cuts tie. 1 £6.00 6P38
Spiral cable wrap for 6 -50mm bundles (10 m length). 1 £2.00 2P329
Spiral cable wrap for 12-70mm bundles (10 m length). 1 £4.00 4P74
CAPACITOR BARGAIN PACKS

Mixed pack of non electrolytic capacitors. 100} €£2.00 2P286
Mixed pack of electrolytic capacitors. 40 £2.00 2pP287
CAPACITORS AC WORKING

Capacitor 8uf 440v AC 97 x 45mm. 1 £1.00 BD632
Capacitor 1uf 440v AC 48 x 38mm. 2 £1.00 BD633
Capacitor 15uf 440v AC 120 x 75 x50mm. 1 £2.00 2P201
Capacitor 20uf 440v AC 150 x 75 x 50mm. 1 £2.00 2P200
Capacitor 2uf 440v AC 70 x 35mm. 1 £2.00 2P164
Capacitor 12uf 660v AC 150 x 90 x 45mm. 1 £2.00 2P163
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Capacitor 1.5uf 440v AC 60 x 40 x 25mm. 1 £1.00 BD279
Capacitor 2.5uf 440v AC 73 x 30mm. 1 £2.00 2P176
CAPACITORS ELECTROLYTIC
Capacitor 15,500uf 10v can type 110 x 50mm. 1 £1.00 BD18
Capacitor 4,700uf 25v axial. 4 £1.00 BD613
Capacitor 3,150uf 40v can type 110 x 38mm. 2 £1.00 BD237
Capacitor 8uf 275v plastic case 35 x 15mm. 2 £1.00 BD573
Capacitor 32uf + 32uf 350v.

Capacitor 32uf 500v 75 x 25mm. 2 £1.00 BD609
Capacitor 10ut 25v radial. 20 £1.00 CD26
Capacitor 22uf 25v radial. 20 £1.00 cD27
Capacitor 47uf 25v radial. 15 | £1.00 CcD28
Capacitor 100uf 25v radial. 12 £1.00 CD29
Capacitor 220uf 25v radial. 10 £1.00 CD30
Capacitor 470ut 25v radial. 6 £1.00 CD31
Capacitor 1000uf 25v radial. 5 £1.00 CD32
Capacitor 2200uf 25v radial. 4 £1.00 BD856
Capacitor 4700uf 16v radial. 4 £1.00 BD857
Capacitor 4,700 16v 4 £1.00 BD858
Capacitor 4.7uf 63v. 10 £1.00 BD8S59
Capacitor 1uf 63v. 12 £1.00 BD860
Capacitor 2200uf 6.3v 5.8A can type. 1 £1.00 BD644
Capacitor 4700uf 100v 10A 105 x S50mm. 1 £2.00 2P178
CAPACITORS EHT

Capacitor 1000pt 12kv ceramic. 2 £1.00 BD439
Capacitor 220pf 8kv ceramic. 4 £1.00 BD440
Capacitor 150pf 8kv ceramic. 5 £1.00 BD441
Capacitor 100pf 8kv ceramic. 5 £1.00 BD442
Capacitor 68pf 8kv ceramic. 10 £1.00 BD443
Capacitor 2.5nf 10kv 35 x 15mm. 2 £1.00 BD522
Capacitor .265uf 1.5kv metal case. 110 x55 65mm 1 £1.00 BD362
Capacitor .001uf 28kv plastic 120 x 60 x 80mm. 1 £2.00 2P124
CAPACITORS VARIABLE

Air spaced 2 gang 1/4” spindle 365pf. 2 £1.00 BD36
Solid di-electric AM & FM sections. Two gang. 2 £1.00 BD37
Solid di-electric compression trimmers. 10 £1.00 BD38
Minature twin tuning condensor 150pf 1/4" sindle. 1 £2.00 2P237
Twin gang 350pf Jackson 1/4" spindle. 1 £2.00 2P170
Transmitter tuning condensor 160pf (ex-equip). 1 £1.00 BD424
Trimmer capacitor 3-40pf Muliard. 1 £1.00 BD656
CIRCUIT BREAKERS

10A trip with additional signalling contacts (Belling lee).

thermal magnetic type. 2 button 55x20x30mm. 1 £3.00 3P103

COMPUTER DATA SWITCHES

BULL ELECTRICAL 0273 - 203500
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DESCRIPTION

PACK

PACK

ORDER

QUANTITY PRICE NUMBER
2 way RS232 DATA swich (3 female D25). Cased. 1 £14.00 14P7
2 way Centronics data switch (3 Centronics fem) cased. 1 £18.00 18P9
CONTACTORS
Heavy duty 24v DC operation 4 pole 25A 95x60x70mm| 1 £1.00 BD68
Heavy duty mains operation 4 pole 25A 90x75x90mm. 1 £5.00 5P64
COUNTERS
Tape deck counter 3 digit. resettable. flywheel/belt op. 2 £1.00 BD26
7 digit 24v counter panel mount. 1 £2.00 2P267
7 digit even numbercounter. mains voltage 47x70x32mmn}. 1 £1.00 BD890
Resettable 3 digit. mains operated 45x70x60mm. 1 £2.00 2P26
6 digit counter 12v DC operation. 1 £2.00 2P342
CRYSTALS
1000 KHZ crystal 1 £1.00 BD866
5242.880 HZ 1 £1.00 BD867
2 mhz 10 x 12mm. 1 £1.00 BD658
6 mhz 10 x 12mm. 1 £1.00 BD659
8 mhz 12 x Smm. 1 £1.00 BD937
12 mhz 12 x Smm. 1 £1.00 BD938
16 mhz 12 x Smm. 1 £1.00 BD939
18 mhz 12 x 5Smm. 1 £1.00 BD940
CONNECTORS
9 way D type male solder. Gold plated. 3 £1.00 BD941
9 way D type female solder. Gold plated. 3 £1.00 BD942
Plastic hood for 9 way connector. 3 £1.00 BD943
15 way D type male solder. Gold plated. 2 £1.00 BD944
15 way D type female solder. Gold plated. 2 £1.00 BD945
Plastic hood for 15 way connector 2 £1.00 BD947
25 way D type male solder. Gold plated. 3 £2.00 2P306
25 way D type female soider. Gold plated. 3 £2.00 2P307
Plastic hood for 25 way connector. 3 £2.00 2P308
Centronics 36 way cable plug (inc cover). 1 £1.00 BD948
1 mm banana plug. red. 4 £1.00 BD949
1 mm banana plug black. 4 £1.00 BD950
1 mm banana socket. red. 4 £1.00 BD951
1 mm banana socket. black. 4 £1.00 BD952
4 mm banana plug. red. 4 £1.00 BD953
4 mm banana plug. black. 4 £1.00 BD954
4 mm banana socket red 4 £1.00 BD955
4 mm banana socket. black. 4 £1.00 BD956
Crocodile clips (pack of 10 red and 10 black). 1 £2.00 2P309
BNC 50 ohm plug. 8 £2.00 2P310
BNC 75 ohm plug. 3 £2.00 2P311
SCART plug. 1 £1.00 BD957
CO-AX plug (TV type). B £1.00 BD958
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PACK

PACK

ORDER

QUANTITY PRICE NUMBER

CO-AX socket (TV type). 2 £1.00 BD959
2.5 mm jack plug. (Mono). 5 £1.00 BDS60
3.5 mm jack plug. (Stereo). 3 £1.00 BDS61
CONNECTOR AND TERMINAL STRIPS

12 way 3A connector strip. One side screw terminals the

other side is solder terminals. 5 £1.00 BD451
-12 pole 25A poly connector strip. Screw type. 2 £1.00 BD159
12 way 5A connector strip. 4 £1.00 BD158
3 way connectors plug in type. 4 £1.00 BD160
CLOCKS

Flip over digital clock with DIY case. £3.00 3P139
Electric clock mains operated, no case. £1.00 BD211
COILS AND FORMERS

Subminature VF transformers (ali the same type). 100 | £1.00 BD360
465KC VF transformers 1/2" x 11/2" high. 4 £1.00 BD40
COMPONENT MOUNTINGS

50 tag component mounting strip. 2 £1.00 BD168
COMPUTER BITS

16K ram pack for ZX81 computer. 1 £8.00 8pP22
8" ex equipment disc drives. 1 £8.00 8P37
Spectrum sound box with amplifier etc. 1 £4.00 4P53
BBC joystick with 2 fire buttons. 1 £5.00 5P159
Quickshot joycard VIl for Atari and Commodore. 1 £3.00 3P85
Quickshot joyball IX for Atari and Commodore. 1 £5.00 5P164
Trackball for Dragon computers. 1 £3.00 3P86
Oric/Atmos interface for 2 joysticks with s/ware. 1 £1.00 BD757
Chinnon cased disc drive with leads 3 1/2" 360K 1 £40.00 | 40P1
Acom data recorder ALF503 with psu and leads. 1 £15.00 | 15P43
Coverter to change bbc joystick port to Atari type. 1 £2.00 2P261
Computer terminals s/hand. mixed makes. 1 £15.00 15P33
Roll of paper for plotter. 1 £3.00 3P102
Keyboard made for OPD Computer. 1 £3.00 3P27
Commodore 64 games pack (5 different). 1 £3.00 3P97
Spectrum 48K games pack (5 different). 1 £3.00 3P96
PC power supply 150W switch on back. Cased. 1 £25.00 | 25P18
DELAY SWITCHES

0.25 hour delay switch. 1 £1.00 BD101
Mains motor driven switch 20 secs on or off after

push of button. 1 £3.00 3P138
DIODES

OA91 germanium signal diode. 10 £1.00 BD976
IN4148 signal diode. 30 £1.00 BDS77
IN40OO1 50v 1A 25 £1.00 BD971
IN4002 100v 1A 25 £1.00 BD972
BULL ELECTRICAL 0273 - 203500 7
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IN4006 800v 1A 20 £1.00 BD973
IN5401 100v 3A 10 £1.00 BD974
IN5408 1000v 3A 8 £1.00 BD975
DISPLAYS
16 character 2 line display. Epsom with data. 1 £10.00 10P50
Vaccuum flourescent displays. 4 letters or digits. 2 £1.00 BD614
7 segment displays common cathode .5". 4 £1.00 BD466
.3" 7 segment LED display. Common cathode. 4 £3.00 3P117
.3" 7 segment LED display. Common anode. 4 £3.00 3P118
.5" 7 segment LED display. Common cathode. 4 £3.00 3P119
.5" 7 segment LED display. Common anode. 4 £3.00 3P120
.56" 7 segment LED display. Common cathode. 4 £3.00 3P121
.56" 7 segment LED display. Common anode. 4 £3.00 3P122
Clock display 1/2" figures. 1 £1.00 BD329
16 character 1 line display no data. 1 £6.00 6P32
LCD display 4 digit with connection data. 1 £3.00 3P77
ELECTRICAL ACCESSORIES
13A switched double socket. White. New. 1 £4.00 4P75
13A switched single socket. White. New. 1 £2.00 2P343
Single gang light switch. White. New. 1 £1.00 CcD27
Two gang light switch. White. New. 1 £2.00 2P344
Ceiling rose. White. New 1 £1.00 CcD28
Pendant lampholder. White. New. 2 £1.00 CD29
Pendant lampholder with switch. White. New. 1 £1.00 CD30
Batten lampholder. White. New. 1 £1.00 CD31
Battened lampholder angled. White. New. 1 £1.00 CD32
Junction box 15A. White. New. 1 £1.00 CD33
Junction box 30A. White. New. 2 £3.00 3P115
Dimmer switch 630 watt. White. New. 1 £4.00 4P77
Dimmer switch 630 watt brushed aluminium. New. 1 £5.00 5P185
White flush light switches. Standard fixing. 2 £1.00 BD5
Double pole 20A switch on standard plate with neon. 1 £1.00 BD531
Double pole 20A white mains switch that fit a
standard pattress. 1 £1.00 BD189
20A double pole switch with neon. Surface mount. 1 £2.00 2P58
Double pole 20A mains brown surface mount switch. 2 £1.00 BD190
White shallow pattress for switches etc. 10 £1.00 BD338
White blanking plates for standard pattress. 5 £1.00 BD358 |
Mild steel boxes with knockouts 6" x 3. 2 £2.00 2P56
13A panel socket MK ref 735WHI. 1 £1.00 BD161 |
5A 3 pin rubber/nylon plug tops. 3 £1.00 BD465
25A rotary switch surface mounting, cover engraved
high, medium, low and off. 1 £2.00 2P123
30A rotary switch surface mounting with pointer knob. 1 £2.00 2P122
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MK splitter 45A switch 3 x 15A fuses. 1 £5.00 5P100
Switched spur in meta box. 1 £1.00 BD589
Inflex push switch for table lamp etc. 3 £1.00 BD562
Pull switch celling mount with cord and tassle. white. 1 £1.00 BD528
13A swiched socket and spur on double plate. Brown. 1 £1.00 B8D249
13A fused spur and socket on double plate. White. 1 £1.00 BD302
13A ring main spur boxes. 5 £1.00 BD2
Cable clips 2.5mm flat with hardened nails. 50 £1.00 BD577
Brown ceiling roses. (old style) 5 £1.00 BD292
5A lighting switches brown 6 £1.00 BD452
ES lampholders, bakelite through panel fixing. 4 £1.00 BD476
5A 3 pin switched surface mount sockets. 3 £1.00 BD194
5A 3 pin flush sockets. Brown. 6 £1.00 8D193
BC lampholder adaptors, white. 6 £1.00 8D191
Shaver adaptors for 13A sockets. 2 £1.00 BD617
13A adaptors to take 2 13A plugs. 3 £2.00 2P187
13A plugs with sleeved pins. white. 3 £2.00 2P186
13A adaptor, takes 3 13A plugs. 2 £3.00 3P37
Surface mount oblong S5A switches. brown. 5 £1.00 BD4
EMERGENCY LIGHTING (3 HRS)
3 watt 6" flourescent. cased. 1 £30.00 | 30P3
8 watt 12" flourescent. cased. 1 £40.00 | 40P2
2.5 watt Xenon bulb. cased. 1 £20.00 | 20P10
FANS AND BLOWERS
4 1/2° x 41/2" Muffin type fan 115v (ex-computer). 1 £3.00 3P36
Snail type. 6"x4" 240v 270mA. silent and powertul. 1 £5.00 5P166
41/2" x 41/2° Muffin type fan 230v (ex-computer). 1 £5.00 5P40
3 3/4” square Papst fan 110v. 1 £5.00 5P53
3 1/4” square 12v brushless fan. 120mA PAPST. 1 £12.00 | 12P12
85mm square 240v fans. 1 £9.00 9P10
Brushless Muffin fan 18-28v DC. 1 £5.00 5P60
5 Woods extractor fan (ex-equipment) 230v. 1 £5.00 5P41
5" alumimium fan blades to fit 1/4” shaft. 2 £1.00 BD86
Mains motor to suit above blades. 1 £1.00 | BDs8
18" long tangential blower with motor at 1 end. 230v. 1 £10.00 | 10P8S
14" blower with motor in the middie. 230v. 1 £10.00 | 10PS0
12v DC fan made by Papst 3 1/2" square. 1 £10.00 | 10P33
Mains operated centrifugal blower 5™ x 1 1/2° output. 1 £5.00 5P99
4 1/2° x 4 1/2" Axial fan. Papst 230v. 1 £6.00 6P6
Plastic fan blades approx 3" across. 2 £1.00 BD638
4 1/2° x 4 1/2" brushless fan 12v. 1 £8.00 8P26
6 1/2" powerful fan 240v 210 cu ft min 1 £10.00 | 10P67
FEET
38mm square self adhesive feet. 8 £1.00 B8D726

BULL ELECTRICAL 0273 - 203500

9




DESCRIPTION QUANTITY|  PRGE | NUMBER
20mm square self adhesive feet. 8 £1.00 BD891
12.5mm square self adhesive feet. 12 £1.00 BD892
FERRITE POTS ETC
1" diameter for chokes etc. 20 £1.00 BD363
Assorted ferrite shapes. 5 £1.00 B8D99
Ferrite core 56mm x 18mm E shaped. 4 £1.00 BD156
FLUORESCENT LIGHTING
12" 8 watt fluorescent tube. 1 £1.00 BD314
Phllips W tube 30 watt. 1 £1.00 BD336
Starter for 40-80 watt tube. 4 £1.00 BD92
Starter holders. Standard type. 4 £1.00 BD407
Terry clip for 1 1/2" tube. 5 £1.00 BD406
12v cased flourescent light with on/off switch. 8w. 1 £8.00 8P48
DISC DRIVES AND DISCS
3 1/2" 720K drive by NEC. 1 £60.00| 60P2
Case for 3" or 3 1/2" disc drive. ABS type. 1 £4.00 4P8
3" disc for Amstrad etc. 1 £3.00 3P24
3 1/2" disc. 2 £2.00 2P185
8" ex equipment disc drives. 1 £8.00 8P37
5 1/4" disc drives 360K brand new. 1 £35.00 35P5
5 1/4" ex equipment 360K drive .(condition unknown). 1 £18.00 18P5
5 1/4" discs unbranded but good quality. 10 £5.00 5P168
3 1/2" discs unbranded but good quality. 15 £10.00 10P88
Disc box holds 100 § 1/4" discs. Lockable. 1 £11.00 11P5S
Disc box holds 40 3 1/2" discs or CDs. lockable. 1 £9.00 9P4
FUSES AND FUSEHOLDERS
20mm quick blow 250mA. 12 £1.00 BD983
20mm quick blow S00mA 12 £1.00 BD984
20mm quick biow 1A. 12 £1.00 BD985S
20mm quick blow 2A. 12 £1.00 BD986
20mm quick blow 4A. 12 £1.00 BD3987
32mm quick blow 250mA. 12 £1.00 B8D988
32mm quick biow S00mA. 12 £1.00 BD989
32mm quick biow 1A. 12 £1.00 BD990
32mm quick biow 2A. 12 £1.00 BD991
32mm quick blow 4A. 12 £1.00 BD992
1° plug top fuse 2A. 10 | £1.00 BD993
17 plug top fuse 3A. 10 £1.00 BD994
1" plug top fuse 5A. 10 £1.00 BD99S
1° plug top fuse 13A. 10 £1.00 BD996
20mm chassis mount fuseholders. 20 £1.00 BD543
Porcslain fuseholders and fuses. 4 £1.00 BD82
20mm chassis mount fuseholders. 10 £1.00 BD144
.5A 20mm fast blow fuses. 20 £1.00 BD542
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PRIORITY ORDER FORM

TO BULL ELECTRICAL USE THIS FORM FOR
250 PORTLAND ROAD ANY ORDER WITH CASH
HOVE SUSSEX CHEQUE OR CREDIT CARD
BN3 5QT !

QUANTITY DESCRIPTION ORDER NO COST

POSTAGE| _ £2.50
FROM TOTAL
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ULTRA SONIC °
WIRELESS . = E-_H
ALARM - -
SYSTEM

This system consists of a small,
cased ultrasonic movement sensor
with a range of S metres. This is
plugged into a standard 13A socket.
The alarm unit is similar in design
and is plugged into a 13A socket
where you want the alarm to sound.
Any movement in the room with
the sensor sounds the alarm, or, if
required the sensor. Transmmision
is via the mains supply so the units
will work anywhere in the building.
A basic system comes complete
with one sensor and one alarm unit
but it is possible to have up to five
detector units working to the same
alarm unit.

Price for the basic system £20.00
ref 20P34

Additional sensors are £11.00

ref 11P6

RADIO..CONTROLLED..CARS.
We have secured a large parcel of
cars which make ideal Christmas
prescents.

1. A single channel R/C buggy with
forward and turn controls, off road
tyres,suspension. Fully guaranteed.

£12.00.... ref 12P40.....

2. A Full function FERRARI
TESTAROSSA A true 2 channel
radio controlled car with forward,
reverse, steering, 2 gears plus turbo
boost and working headlights!.

£22.00....ref 22P6.....

A pair of very low cost
walkie talkies with
about 100’ range =
Yours for

£8.00

EC‘C ic:n

ref 8P50

METAL DETECTOR
Fun lightweight device

for buried treasure!
33" long Tune and fine tune

controls. £10.00 ref 10P101

VERY FAST NICAD CHARGER
This very smart plug in unit carries
4 AA cells and plugs into a 13A
socket. Charges 4 cells in 1.8 hrs!
Supplied with 4 AA nicads.

£16.00 ref 16P8

NICAD BATTERIES

AA SIZE 4 FOR £4.00 REF 4P44
D SIZE 4 FOR £9.00 REF 9P12
C SIZE 2 FOR £4.00 REF 4P73
PP3 9V 1FOR £6.00 REF 6P35
CHARGER....£6.00 REF 6P36
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DESCRIPTION oumry| PRIGE | NUMBER
Woods metal 15A thermal cutout. 5 £1.00 BD307
Fuse holder 1 1/4" surface mount. Bulgin. 10 £1.00 BD526
Panel mount fusehoider 20mm.. 4 £1.00 BD618
1 1/4™ fuse holder. Panel mount. 5 £1.00 BD752
GEARS
Gearbox kit contains 18 gears, 4 axles and 12v motor. 1 £3.00 3P93
GOOSENECKS
Chrome finshed 8" long with standard fittings. 1 £2.00 2P345
Chrome finished 12" long with standard fittings. 1 £3.00 3P116
Chrome finlshed 21" long standard fittings. B £4.00 4P76
Goose neck base plate. 3 hole fixing. 1 £2.00 2P346

1 HEATSHRINK SLEEVING

1.6mm dia shrinking to .8mm. 1.2 metre length. 1 £1.00 BD997
2.4mm dia shrinking to 1.2mm. 1.2 metre length. 1 £1.00 BD998
3.2mm dia shrinking to 1.6mm 1.2 metre length. 1 £1.00 BD999
4.8mm dia shrinking to 2.4mm. 1.2 metre length. 1 £2.00 2P331
6.4mm dia shrinking to 3.2mm. 1.2 metre length. 1 £2.00 2P332
9.5mm dia shrinking to 4.7mm 1.2 metre length. 1 £2.00 2P333
12.7mm dia shrinking to 6.4mm 1.2 metre length. 1 £2.00 2P334
HEATSINKS
TO220 bolt on heatsink 21 deg C/W. 5 £1.00 CD1
TO3 bolt on heatsink. 6.9 deg C/W. 2 £1.00 CD2
TOS push on heatsink 50 deg C/W. 4 £1.00 CD3
14" long extruded heatsink. 1 £8.00 8P3
HEATING
1.2kw min tangential blow heater 70X45mm element. 1 £6.00 6P54
600 watt coil heaters air or liquid. 4"x3" 10 year life. 1 £3.00 3P78
Temperature switches 13A. Contacts open at 120degC | 3 £1.00 BD745
Time and temp module. Displays either in C or F. 1.5v 1 £9.00 9P5
Additional sensor for above unit on long lead. 1 £3.00 3P60
2.5kw tangential blow heater 195x45mm element. 1 £5.00 5P62
Triple interlocked rocker switch for heaters. 2 £1.00 BD270
3kw tangential blow heater 300x40mm element. 1 £8.00 8P24
4 gang rocker switch for 3kw heater. 1 £1.00 BD666
750 watt standard pencil element 220mm long. 2 £1.00 BD377
1000 watt standard pencll element 232mm long. 2 £1.00 BD376
Heating pad approx 8" x 5" 200 watt mains voltage. 1 £1.00 BD112
80 watt brass encased elements for fridges etc. 2 £1.00 BD8
Pull cord swich as fitted to radiant heaters. 1 £1.00 BD299
15m heating wire, waterproof. Ideal for pipes etc. Mains. | 1 £5.00 5P109
2kw tangential heater. 190x65mm element. 1 £5.00 5P127
Quick cuppa 12v immersion heater. Cigar lighter plug. 1 £3.00 3P92
HEADPHONES AND INSERTS
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Stereo headphones 8 ohm 1/4" plug. 1 £2.00 2P254
600 ohm inserts. Useabie as speaker or microphone. 6 £1.00 BD139
Stereo walkman type headphones. 1 £3.00 3P51
Inner ear stereo headphones. 1 £3.00 3P56
Stereo headphone lead (curly) 1m long with 1/4" plug. 2 £1.00 BD230
Ex GPO eampieces for intercoms etc. 55 ohm. 4 £1.00 BD484
Crystal earpieces for crystal radios etc. 2 £1.00 BD529
Dynamic fullsize stereo h/phones 20-20KHZ 32R imp. 1 £8.00 8P33
PROFESSIONAL LOUDSPEAKERS

270mm bass/mid range 8R 400w 65-6khz. 1 £75.00f 75P3
318mm dia bass/mid range 8R 600w 1 £130 130P1
390mm dia bass unit 8R 600w 35-6khz 1 £110 110P1
Inline headphone volume control with 5m lead. 1 £1.00 BD717
IC SOCKETS

8 way IC socket. 10 £1.00 BD773
14 way IC socket. 7 £1.00 BD774
16 way ICsocket. 7 £1.00 BD775
18 way IC socket. ) £1.00 BD776
20 way IC socket. 5 £1.00 BD777
24 way IC socket. 4 £1.00 BD778
28 way IC socket. 4 £1.00 BD779
40 way IC socket. 4 £1.00 BD780
INDICATORS AND BULBS

12v lilliput bulbs. 5 £1.00 BD177
1.5v 300mA MES bulb. 8 £1.00 CcD10
2.5v 200mA MES bulb. 8 £1.00 CD11
3.5v 300mA MES bulb. 8 £1.00 CD12
6.0v 60mA MES bulb. 8 £1.00 CD13
12.0v 200mA MES bulb. 8 £1.00 CD14
24v MES bulbs 80mA 2 watt. 10 £1.00 BD694
Amber indicators with neons 240v. Oblong. 3 £1.00 BD179
Amber neon idicators round 240v. 6 £1.00 BD180
LED holders 3mm 4 £1.00 CD33
LED holders Smm. 4 £1.00 BDS18
LED S5mm red. 15 £1.00 BD893
LED 5mm red. (1,000 pack). 1 £44.00| 44P1
LED 5mm green. 12 £1.00 BD894
LED 5mm green. (1,000 pack). 1 £54.00| 54P1
LED 5mm yellow. 10 £1.00 CD5
LED 5mm yellow. (1,000 pack). 1 £64.00| 64P1
LED 3mm red. 15 £1.00 CD4
LED 3mm red. (1,000 pack). 1 £44.00f 44P2
LED 3mm green. 10 £1.00 CD6
LED 3mm green. (1,000 pack). 1 £54.00f 54P2
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LED 3mm yellow. 10 £1.00 CcD7
LED 3mm yellow (1,000 pack). 1 £64.00 | 64P2
FLASHING LED 5mm red 9-12v DC 3HZ. 4 £2.00 2P335
FLASHING LED 5mm green 9-12v DC 3HZ. 4 £2.00 2P336
FLASHING LED 8mm red 9-12v DC 3HZ. 2 £2.00 2P337
FLASHING LED 8mm green 9-12v DC 3HZ. 2 £2.00 2P338
High power INFRA-RED source 12mW 1.7v 5mm. 3 £1.00 CD8
High power INFRA-RED sensor 5mm. 1 £1.00 CD9

3 lamps on a face plate of a metal box. 140x75x45mm. 1 £3.00 3P16
MES bulb holders. Batten type 4 £1.00 8D895
Minature bulb holders for single contact bulbs. 4 £1.00 B8D896
3 colour LED. 2 £1.00 80611
INFRA RED SENSORS ETC

IR 5 metre beam 22-26v DC 250mA switching. 1 £25.00 | 25P15
INDUCTIVE PROXIMITY SWITCHES
98mm barrel type 10-36v 10mm range with LED. 1 £12.00 | 12P19
INSULATORS AND CABLE GRIPS I

PVC grommets for 3/8° cable. 100 | £€1.00 BD181
Cable grips for up to 3/8" cable. 10 £1.00 BD431
Cabie grips for 3/8" cable. 20 £1.00 BD432
KETTLE ELEMENTS

Old type with 2 round pins and empty ejector. 1 £1.00 B8D395
KEY BOARDS

84 key keyboards uncased with control PCB. 1 £3.00 3P89
HI FI SPEAKER UNITS

131 mm dia full range 8R 60W 63-20khz. 1 £12.00 12P33
242mm dia woofer 8R 60w 45-5.5khz. 1 £40.00 | 40PS
154mm dia dome mid range 8R 100w 300-10khz. 1 £25.00 | 25P22
106mm dia titanium tweseter 8r 100w 2-22khz. 1 £14.00 14P5
3 way crossover for above 3 units (700 & S5khz 100watt) 1 £12.00 | 12P34
Set of 2x40P9, 2x25P22, 2x14P5, & 2x12P34 1 £150 150P1
LOUDSPEAKERS AND GRILLS

Set of 3 speaker grills 140mm, 70mm and28mm. Black. 1 £1.00 BD737
Pair of white plastic speaker grills 6" diameter. 1 £1.00 BD904
Flush mounting speaker grill for 8" speaker. 1 £2.00 2P281
Tweeter on chrome mounting plate. 1 £3.00 3P68
7" x 5" 8 ohm speaker with built in tweeter. 5 watt. 2 £3.00 3P69
8" round 8 ohm 60 watt full range speaker. Ali coil. 1 £12.00 | 12P14
5" diameter full range speaker 30 watt+HF cone 8R. 1 £8.00 8P49
3" diameter full range speaker 20 watt+HF cone. 8R. 1 £5.00 5P183
Pair of 70w per channel 3 way car speakers. 1 £28.00 | 28P1
Pair of 100w per channel 3 way car speakers. 1 £30.00 | 30P7
6" x 9" 8 ohm 15 watt speaker. 1 £3.00 3P76
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PACK

PACK

ORDER

QUANTITY PRICE NUMBER
6" x 4" 16 ohm 5 watt rating. 2 £1.00 BD243
6 1/2" 4 ohm speaker 10 watt rating. 1 £1.00 BD137
2 1/4° 60 ohm speaker. 2 £1.00 BD453
2 1/4" 8 ohm speaker. 2 £1.00 BD454
6" x 4" 15 ohm speaker 10 watt rating. 1 £2.00 2P167
3" 4 ohm tweeter. 1 £1.00 BD433
40 watt 3 way crossover. 1 £1.00 BD23
25 watt cross over for woofer and tweeter. 2 £1.00 BD22
Extension speaker cabinet with back and front (5%). 1 £1.00 BD118
4 1/2° round mid range speker 4 ohm 10 watt. 1 £2.00 2P195
110 db horn/speaker. 1 £4.00 4P60
Personal mini speaker. Plugs straight into cassette. 1 £4.00 4P50
TV speakers 3 watt 8 ohm 70 x 55m. 2 £3.00 3P108
TV speakers 5 watt 4 ohm 55 x 125mm. 2 £3.00 3P109
Loud speaker wall mounting brackets. (pair). 1 £5.00 5P152
5" 3" 16 ohm speaker 5 watt. 1 £1.00 BD725
Mylar waterproof cone speaker 3 1/4" sq 35R 2 watt. 1 £1.00 BD903
KNOBS ETC
Poainter knob for flatted spindie. 4 £1.00 BD295
1" collet knobs, black. 4 £1.00 BD525
Solid aluminium 1 1/8° dia. Grub screw fixing on 1/4" sft. 2 £1.00 BD720
LASERS
Philips 2mw Helium Neon laser. 260x37mm. 1 £40.00| 40P10
Mains ABS cased power supply kit for laser. 1 £20.00 20P33
12v universal supply kit (uncased). 1 £25.00f 25P13
Plastic case with PSU kit big enough to hold tube as welr 1 £22.00f 22P3
Boxed and buit laser. 1 £75.001 75P4
MAGNETS
Flat magnet 1" x 1/2" x 1/8". 6 £1.00 BD897
Very powerful magnet. 25x13x6mm u shape. 2 £1.00 BD642
MEMORY JOGGER
Clockwork ringer, setable 0-60 mins then rings bell. 1 £1.00 BD77
MICROPHONES AND STANDS
600 ohm microphone/speaker inserts. 35mm dia x10mny 4 £1.00 BD139
Dynamic mic inserts. Mylar cone 200 ohm imp. 2 £1.00 BD762
Unidirectional electret condenser mic. top quality 600r. 1 £15.00] 15P28
Dynamic handheld mic with stand. Cassette type. 1 £1.00 BD305
Hand held dynamic mic with on/off switch. 1 £1.00 BD711
Microphone stand. Chrome plated magnetic base. 1 £5.00 5P154
FET electret capacitor mic capsule 1.5v 500 ohm. 1 £1.00 BD646
Crystal microphone 25mm dia high gain. 2 £1.00 BD729
MICROSWITCHES
V3 size 15A 250v c/o button operated. Push on tags. 3 £1.00 BD341
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V3 size 10A 250v c/o button operated. Push on tags. 4 £1.00 BD340
V3 size 10A 250 c/o iever operated. Push on tags. 3 £1.00 BD342
Extra thin 1 1/4" x 7/8" x 1/4™ 10A contacts. 4 £1.00 BD403
Large micro switch with 2 1/2° lever. 1 £1.00 BD591
Subminature microswitches. Assorted. 5 £1.00 BD313
MISCELLANEOUS

Musical sounder for cards. 1 £1.00 BD328
Cabinet locking mechanism with 2 keys. 1 £1.00 BD55
Personal stereo innards. Tape mech and head. 1 £1.00 BD763
Mullard thyristor trigger module. 1 £1.00 BD63
Magnetic brake assembly. Instant stop. 1 £1.00 BD66
Clear plastic lense 1 1/4" diameter. (phone type). 25 £1.00 BD124
Satety cover for twin 13A outlet. 6 £1.00 BD149
Safety covers for single 13A socket. 5 £1.00 BD150
Hoseclips, coilspring type. 3 different sizes. 20 £1.00 BD222
Motor start/stop switch, skeleton type with trip. 2 £1.00 BD254
CB coverter converts car radio into AM CB radio. 1 £4.00 4P48
Push on 1/4" tags with leads. 50 £1.00 BD259
Round pin kettle plug with moulded lead. 1 £1.00 BD316
Through panel cable grips. Adjustable size. 10 £1.00 BD431
Personal stereos with headphones. (customer returns). 1 £3.00 3pP83
Therocouple for measuring internal heat. 1 £2.00 2P137
Chrome disc 2 1/2" diameter, curved with centre hole. 10 £1.00 BD521
Hoover programmer 3224. 1 £1.00 BD479
Clear lacquer in an aerosol can. 1 £1.00 BD660
Inspection lamp. Mains. 1 £4.00 4P31
2764 eprom BBC compatable. 1 £3.00 3P48
Ceramic insulating beads. Fit 20 swg wire. 100 | £1.00 BD690
Insulating tubing made of Paxolin 6" x 1/4". 6 £1.00 BD691
MONITORS

9" monitor, black and white. Uncased. 1 £20.00 | 20P26
12" amber high res monitor requires 12v 1.5A, sep syncs. | 1 £22.00 | 22P2
TTL input.

Metal case for 9" monitor. 1 £12.00 | 12P3
Kit to convert comp video into separate H sync, Vsync. 1 £8.00 8P39
AC MOTORS

1 1/2" stack double ended very powerful motor. 1 £2.00 2P55
3" square shaded pole motor 24v AC. 1 £2.00 2P266
240v AC 25 watt 3000 rppm motor 6"x4"x3". 1 £4.00 4P54
3" square shaded pole motor. 240v AC. 1 £2.00 2P265
Mains shaded pole motor 7/8" stack. 1 £1.00 BD85
Papst motor open type cap start. 1 £2.00 2P71
EMI tape motor, 2 speed reversible. 93mm dia 6mm shaft] 1 £2.00 2P70
Precision motor for disc or tape. 1 £2.00 2P12
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MOTORS WITH GEARBOXES
200 rpm 2w malns motor. 46mm dia x 18mm worm drivd. 2 £1.00 BD175
4 rpm mains motor 2w (suftable mirror ball etc). 1 £2.00 2P17
1 rev per hour 2 watt extra small mains motor. With cog,| 2 £1.00 BDS500
500 watt mains motor and 3 speed control. 1 £5.00 5P193
5 rpm 60 watt motor with gearbox, Powerful. 125x60x44. 1 £5.00 5P54
16 rpm mains 2 watt motor with gearbox. 50mm dia x30. 1 £1.00 BD91
200 rpm mains 60 watt motor with gearbox. 60x80x90mm 1 £2.00 2P38
6 rpm 60 watt mains motor and gearbox. 1 £5.00 5P74
5 rpm Crouzet type motor 240v. 1 £4.00 4P63
Micro wave turntable motors.Built in weight sensor. 2404 1 £5.00 5P169
60 rpm 60 watt mains motor. 1 £5.00 5P173
MOTORS DC
1/6th HP 12v motor. 75x80mm spindle 36x8mm. 1 £8.00 8P14
1/10th HP 12v motor 1/4" spindle. 75x65mm. 1 £4.00 4P22
1/8th HP 12v motor 75x75mm spindle 25x8mm. 1 £6.00 6P1
1/3rd HP 12v motor (Sinclair G5 ). 180x100mm 3300 rpm 1 £20.00] 20P22
C5 motor complete with 4 : 1 reduction box. 1 £40.00{ 40P8
Electronic speed controller kit for C5 motor or equiv. 1 £17.00§ 17P3
Model motor 1.5v-9v (speed is voltage dependent). 1 £1.00 BD540
3v cassette motor. Very low cuirent. 1 £1.00 BD681
MOTORS STEPPER i
Stepper motor 7.5 deg step 10-14v 27 ohm 70x40mm 1 £5.00 5P81
MOTORS 1-12v
Model aircraft motors. Spin to start. 12x20mm. 10 £1.00 BD134
Low current motor for working with solar cells. 1 £1.00 BD681
NOISE FILTERS
Chassis mounting noise fitter. 45x30x16mm. 1 £2.00 2P225
IEC filtered chassis socket. 1 £3.00 3P50
OPTO
Sub-min light dependent resistor. 2 £1.00 BD19
Camera flash units. Contains Xenon tube etc 3v op. 1 £2.00 2P38
Slotted opto photo transistor. 2 £1.00 BD14
Slotted opto interupted switch 1 £1.00 BD545
Light dependent resistor ORP12. 1 £1.00 BD619
PANEL METERS
270 deg movement panel meter. 3 1/2" diameter. 1 £3.00 3pP87
100uA panel meter 1 1/4" x 1/2" with scale illumination. 1 £1.00 BD700
0-40v panel meter 80 x 70mm. 1 £6.00 6P24
0-50v panel meter 80 x 70mm. 1 £6.00 6P25
0-80v panel meter 80 x 70mm. 1 £6.00 6P26
0-160v panel meter 80 x 70mm. 1 £6.00 6P27
0-200v panel meter 80 x 70mm. 1 £6.00 6P28
0-10A panel meter 80 x 70mm. 1 £6.00 6P29
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0-5A panel meter 80 x 70mm. 1 £6.00 6P30
45-55 HZ frequency Indicator. 1 £15.00 15P19
55-65 vibrating reed frequency indicator. 1 £15.00 | 15P18
200uA panel meter 4 3/4" x 2 1/2". 1 £10.00 | 10P24
1mA panel meter 6" x 3 1/2". 1 £10.00 | 10P41
0-100uA panel meter. Scale separate. 1 £4.00 4P32
100-0-100uA panel meter. Scale separate. 1 £4.00 4P67
1mA panel meter. Scale separate. 1 £4.00 4P68
VU meter 1 1/2" square. 2 £1.00 BD366
High quality 50uA panel meter. Moveable scales! 1 £3.00 3P81
PANEL METERS 60 X 45MM
0-50A 2K3 internal resistance. 1 £6.00 6P39
0-100A 1K2 Internal resistance. 1 £6.00 6P40
0-500A 360R internal resistance. 1 £6.00 6P41
0-1mA 100R internal resistance. 1 £6.00 6P42
0-10mA 60R Internal resistance. 1 £6.00 6P43
0-100mA 0.6R intemal resistance. 1 £6.00 6P44
0-1A 1 £6.00 6P45
0-25v DC 25K internal resistance. 1 £6.00 6P46
0-30v DC 30K intemal resistance 1 £6.00 6P47
PCB PRODUCTION EQUIPMENT
PHOTO ETCH PCB (UV sensitive)

100 x 160mm single sided. 1 £3.00 3P133
203 x 144mm single sided. 1 £4.00 4P78
100x 160mm double sided. 1 £4.00 4P79
203 x 144mm double sided. 1 £5.00 5P189
Ferric chloride etchant (makes 1 litre). 1 £3.00 3P134
Developer crystals (makes 1 litre). 1 £2.00 2P348
Polypropylene trays. 325 x 225 x 50mm. 1 £2.00 2P349
Brass wire brush. 1 £1.00 BD837
Transfer starter pack 12 different sheets. 1 £10.00 | 10P100
Light box kit for PCB layout etc. 1 £16.00 | 16P7
PLUGS AND SOCKETS

3.5mm mono jack sockets. Chassis or PCB mount. 8 £1.00 BD697
Chassis mount BNC socket. (4 hole fixing). 2 £1.00 BD851
Bulgin 3 pin plug and socket 1 1/2" diameter. 2 £1.00 BD715
Earphone distribution panel (3 x 3.5mm sockets+led). 1 £1.00 BD727
POTS-VARIABLE RESISTORS

Standard size S00K with DP switch 1/4™ shaft. 4 £1.00 BD245
Minl volume controls. 1/4" shaft. Assorted valus. 10 £1.00 BD109
Slider pots. Various values. 10 £1.00 BD110
10 turn 100 ohm 3w 1/4" shaft. 1 £1.00 BD291
100k multiturn knobs with Integeral knob. 5 £1.00 BD143
Wirewound pots (4 different values with knobs) 4 £1.00 BD71
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50ohm 3w wirewound. 4 £1.00 BD73
8 ohm25w 1/4" shaft. 2 £1.00 BD69
1000 ohm 25w 1/4" shaft. 2 £1.00 BD70
Minature pot 1/4" shaft 50K. 4 £1.00 BD781
Minature pot 1/4" shaft 200K. 4 £1.00 BD782
Minature pot 1/4" shaft 3M. 4 £1.00 BD783
Stereo gang pot 1/4" shaft 50K. 3 £1.00 BD784
Stereo gang pot 1/4" shaft 200K. 3 £1.00 BD785
Quad pot 1/4° shaft 50K. 4 £1.00 BD447
POWER SUPPLIES
AZTEC SWITCHED MODE
+5v at 3.75A, +12v at 1.5A and -12v at 0.4A
PCB size is 80mm x 165mm. Brand new. 1 £12.00] 12P39
Case for above PSU with IEC filtered inlet &switch. 1 £5.00 5P190
Customer retumed switched mode PSU's for repair. 1 £2.00 2P292
Switched mode PSUs ex-equipment +5, +12 & -12v. 1 £8.00 8P36
In car PSU 12v in 3,4.5,6,7.5,9,12v 800mA out, Cig plug| 1 £5.00 5P167
24v with sep channels for stereo use. Max 20 watt. 1 £2.00 2P4
Switched mode PSU +12v, -12v, +5v, -5v. 100v input. 1 £9.00 gpP2
4.5 100mA PSU in case with lead. 1 £1.00 BD104
6v 200mA PSU in case with lead. 1 £1.00 BD103
6v 700mA PSU in case. 1 £1.00 BD899
8-12v variable PSU. 1 £2.00 2P3
12v 200mA PSU in case for 13A socket. 1 £2.00 2P114
9v 500mA PSU in case for 13A socket. 1 £2.00 2P134
9v 350mA AC PSU in case for 13A socket. 1 £1.00 BD566
24v PSU chassis with all components. 1 £2.00 2P150
gv AC 100mA in case with lead. 1 £1.00 BD733
9v AC 100mA in case for 13A socket. 1 £1.00 BD900
15v 500ma DC power supply. 1 £2.00 2P289
9v AC 300mA in case for shaver socket. 1 £1.00 BDg01
PRESSURE SWITCHES
Brass pressure switch set for 8psi but adjustable to 15pgi. 1 £2.00 2P92
Switch with 3 different operating pressures. Can be
mouth operated. 85x30mm. 1 £1.00 BD67
PROJECTS AND KITS
Electronic spaceship kit responds to sound complete
with wheels and body. 1 £10.00| 10P81
Surface mount kit. Makes mini micro amp. 1 £7.00 7P1S
Surface mount solder. 1 £12.00f 12P18
FM bug kit with PCB embedded coil and sub min mic. 1 £5.00 5P158
Stabilized PSU kit 3-30v 2A . Excluding case. 1 £20.00| 20P25
Solar powered helicopter kit. 1 £9.00 9P6
Solar powered aeroplane kit. 1 £9.00 gpP7
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Solar powered gramophone kit. 1 £9.00 9P8
12-220v inverter kit 15 watt. 1 £12.00 | 12P17
12-220v inverter kit 100 watt. 1 £20.00 | 20P27
Microwave tester 9v. 1 £6.00 6P19
Mini radio module. Superhet with aerial 2" square. 9v. 1 £1.00 BD716
Airband receiver with 250 page aircraft guide. 1 £14.00 | 14P1
Claudivs speech box (64 phrases or words) 1 £30.00 | 30P10
Telephone autodialler (state no reqd)BT approved. 1 £12.00 12P23
25 watt stereo amplifier IC plus diagram. STK043. 1 £4.00 4P69
Geiger counter kit 9v operation. 1 £39.00 | 39P1
Educational kits, Ohms law and chemical balance kits. 2 £1.00 BD902
Powerful ionizer mains operated kit with case. 1 £18.00 18P2
3 channel sound to light kit 750w /channel with case. 1 £15.00 15P6
Drill speed controller kit. Max 750 watt. 1 £4.00 4P40
PUMPS
Drill operated pump. Fits any drill. 1 £3.00 3P140
Washing machine pump. mains. 1 £5.00 5P18
350 psl oil pump. Heavy duty. 1 £10.00 10P2
RECTIFIERS AND DIODES
5A stud rectifiers 250v. 5 £1.00 BD78
1A 1000v diodes. 10 £1.00 BD471
Minature glass diode for low voltage use. (IN4148). 15 £1.00 BD576
Bridge rectifier 600v 3A. 1 £1.00 BD546
Rectifier 35A 60v. 1 £2.00 2P179
RELAYS
PCB mount relay 5v coil 2 C/O 2A contacts. 26x18x17. 1 £1.00 BD665
Mains operated relay. Single 8A C/O .45x30x32mm 1 £1.00 BD486
Mains operated relay. 4 8A C/O contacts.60x50x30mm 1 £2.00 2P144
48v low profile relay. Twin C/O contacts.27x22x10mm 2 £1.00 BD225
24v relay in transistor package 2 x C/O contacts. 1 £1.00 BD748
3v reed relay kit. 4 coils and 4 reeds. 1 £1.00 BD145
6v reed switch relays. Normally open contacts. 2 £1.00 BD48
Uttra small 12v relay. 3A contacts. 10x17mm. 1 £1.00 BD205
12v water resistant relay. 1 £1.00 BD154
12v sealed relay 2 C/O contacts. 20x10x22m. 1 £1.00 BD311
12v minature relay 700 ohm coil. 2 C/O contacts. 1 £1.00 BD51
12v minature relay. 4 C/O contacts. 160ohm. 1 £1.00 BDS2
12v DC or 24v AC plug in relay. 3 C/O contacts. 2 £1.00 BD50
24v minature relay . 4 C/O 5A contacts. 28x20x32mm. 2 £1.00 BD580
24v minature relay. 2 C/O 5A contacts 28x25x10mm. 2 £1.00 BD850
1.5v relay 16 ohm 2 C/O contacts. 23x18x30mm. 1 £1.00 BD512
2v reed relay. Normally closed contacts.30x12x9mm 2 £1.00 BD549
3.5v mini PCB mount relay. 2 C/O 3A contacts. 1 £1.00 BD548
Assorted motor start relays. 4 £1.00 BD535
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50v AC ex-equip relay. Plug in. 3 C/O 8A contacts. 4 £1.00 BD578
50v latching relay. 2 C/O 5A contacts. 1 £1.00 BD501
Mains relay 4 pole C/O 8A. Complete with base. 1 £2.00 2P241
RESISTORS 1/4 WATT 2% METAL FILM
10 x 50 values (500 resistors in all). 1 £5.00 5P170
RESISTORS 2.5 WATT WIRE WOUND
2.5 watt .068 ohm 15 £1.00 BD830
2.5 watt .075 ohm 15 £1.00 BD831
2.5 watt .33 ohm 15 £1.00 BD832
2.5 watt .44 ohm 15 £1.00 BD833
2.5watt 1 ohm 15 £1.00 BD834
2.5 watt 1.8 ohm 15 £1.00 BD835
2.5 watt 2 ohm 15 £1.00 BD836
2.5 watt 6.9 ohm 15 £1.00 BD838
2.5 watt 18 ohm 15 £1.00 BD839
2.5 watt 51 ohm 15 £1.00 BD840
2.5 watt 150 ohm 15 £1.00 BD842
2.5 watt 620 ohm 15 £1.00 BD844
2.5 watt 820 ohm 15 £1.00 BD845
2.5 watt 4K7 ohm 15 £1.00 BD847
2.5 watt 6K8 ohm 15 £1.00 BD848
2.5 watt 8K2 ohm 15 £1.00 BD849
RESISTORS 5 WATT WIRE WOUND
5 watt 1 ohm 13 £1.00 BD883
5 watt 6.8 ohm 13 £1.00 BD884
RESISTORS 6 WATT WIRE WOUND
6 watt .09 ohm. 12 £1.00 BD786
6 watt .15 ohm 12 £1.00 BD787
6 watt .24 ohm 12 £1.00 BD788
6 watt .27 ohm 12 £1.00 BD789
6 watt .33 ohm 12 £1.00 BD790
6 watt .5 ohm 12 £1.00 BD791
6 watt .68 ohm 12 £1.00 BD792
6 watt 1 ohm 12 £1.00 BD793
6 watt 1.2 ohm 12 £1.00 BD794
6 watt 1.8 ohm 12 £1.00 BD795
6 watt 2 ohm 12 £1.00 BD796
6 watt 2.7 ohm 12 £1.00 BD797
6 watt 3.3 ohm 12 £1.00 BD798
6 watt 3.9 ohm 12 £1.00 BD799
6 watt 12 ohm 12 £1.00 BD800
6 watt 18 ohm 12 £1.00 BD801
6 watt 75 ohm 12 £1.00 BD803
6 watt 100 ohm 12 £1.00 BD804
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PRIORITY ORDER FORM

TO BULL ELECTRICAL USE THIS FORM FOR
250 PORTLAND ROAD ANY ORDER WITH CASH
HOVE SUSSEX CHEQUE OR CREDIT CARD
BN3 5QT

QUANTITY DESCRIPTION ORDER NO COST

POSTAGE| _ £2.50
FROM TOTAL

CREDIT CARD NO EXP DATE




Al
- I/’

PERSONAL SAFETY ALARM
WITH BUILT IN TORCH.

A useful device for home, office or
travel! Requires 3 AA batteries.
Price is £3.00 ref 3P135

HELPING HANDS
A useful device for any workshop.
complete with 2 'hands’' and a
magnifier. £4.00 ref 4P80

s

|
5" SIDE CUTTERS

Top quality cutters capable of

cutting wires as fine as a hair.

Pressed steel construction, hardened

and tempered with sprung jaws.

Price is £2.00 a pair. ref 2P350

WEIR SMM300S SWITCHED
MODE POWER SUPPLY.

+5 @ 40A, +12 to +24v (adj) 6A
+12 to +15v(adj) 12A

+5 tol5v(adj)3A. £30.00 ref 30P14

0.5KG RESIN CORED 22SWG
SOLDER
£4.00 A REEL ref 4P72

12 VOLT SOLDERING IRON

COMPLETE WITH CIGAR

LIGHTER PLUG AND LEAD.
15 WATT. £3.00 REF 3P136
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PACK

ORDER

QUANTITY PRICE NUMBER
6 watt 400 ohm 12 £1.00 BD810
6 watt 560 ohm 12 £1.00 BD811
6 watt 1K ohm 12 £1.00 BD812
6 watt 1K15 ohm 12 £1.00 BD813
6 watt 1K5 ohm 12 £1.00 BD814
6 watt 3K9 ohm 12 £1.00 BD815
6 watt 15K ohm 12 £1.00 BD816
6 watt 19K ohm 12 £1.00 BD817
6 watt 20K ohm 12 £1.00 BD818
RESISTORS WIRE WOUND 7 WATT
7 watt 6.8 ohm 10 £1.00 BD880
7 watt 8 ohm 10 £1.00 BD881
7 watt 12 ohm 10 £1.00 BD882
RESISTORS WIRE WOUND 9 WATT
9 watt 12 ohm 8 £1.00 BD819
9 watt 820 ohm 8 £1.00 BD821
9 watt 1K ohm 8 £1.00 BD822
9 watt 68k ohm 8 £1.00 BD823
RESISTORS WIRE WOUND 11 WATT :
11 watt 6.0 ohm 6 £1.00 B8D877
11 watt 6.8 ohm 6 £1.00 BD876
11 watt 11 ohm 6 £1.00 BD878
RESISTORS WIRE WOUND 12 WATT
12 watt 2.2 ohm 5 £1.00 BD824
12 watt 10 ohm 5 £1.00 BD825
12 watt 12 ohm 5 £1.00 BD826
RIBBON CABLE
10 way 100’ reel grey 7/.127mm 1 £7.00 7P24
16 way 100’ reel 1 £12.00 12P32
20 way 100’ reel 1 £14.00 14P4
26 way 100’ reel 1 £18.00 | 18P8
34 way 100’ reel 1 £24.00 24P6
40 way 100’ reel 1 £28.00 | 28P2
SEMI CONDUCTORS
LM317T Variable voltage reg 1.5A. 2] £1.00 BD90S
Bargain pack of 20 different ICs. 1 £1.00 BD906
TIP3055 power transistor. 1 £1.00 BD655
100 watt mosfet pair 25J99 and 2SK343. 1 £4.00 4P51
Power mosfet 25J77. 1 £2.00 2P285
J111 JFET. 10. | £1.00 BD864
Large power transistors. (unknown spec). 4 £1.00 BD210
3A SCR 50v stud mounting. 4 £1.00 BDS575
SERVICE AIDS
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PACK
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QUANTITY PRICE NUMBER
Switch cleaner 226g aerosol with applicator. 1 £2.00 2P321
Aero clene precision cleaner. Aerosol. 1 £2.00 2P322
Circuit freezer for fault finding. 226g aerosol. 1 £2.00 2P323
Foam cleanser (powerful). 370g aerosol. 1 £2.00 2P324
Silicone grease for waterproofing. 226g aerosol. 1 £2.00 2P325
Anti static spray mist. 150g aerosol 1 £2.00 2P326
Plastic seal. 145¢g aerosol. 1 £2.00 2P327
Aero duster. 200g aerosol. i £2.00 2P328
Quick fix mains connector. 1 £7.00 7P18
Stylus cleaning brush. 2 £1.00 BD730
Carbon fibre record cleaning brush 1,000,000 fibres. 1 £1.00 BD707
500 mi of precision gear oil with applicator tube. 1 £2.00 2P269
Disc drive head cleaner for 51/4” double sided. 1 £2.00 | 2P250
Soldering iron stand complete with sponge. 1 £3.00 3P66
Etch resist pen for making PCBs. 1 £1.00 BD699
30 watt mains soldering iron. Wooden handie. 1 £3.00 3P65
Antex 15 watt iron with 1mm bit. 250v. 1 £10.00 10P86
1/2kg soider 60/40 multicore resin solder 18swg. 1 £6.00 6P9
Instrument case with handle 5x4"x2". 1 £1.00 BD742
Portasol gas soldering iron (uses lighter gas) 10-60w. 1 £18.00 18P4
Loctite metal adhesive. 1 £2.00 2P215
10kv extension for Multi tester. 1 £2.00 2P211
Mini pocket screw driver. } 4 £1.00 BD436
1x4.2mm drili bit, 3 allen keys and 1 5mm tap cutter. 1 £1.00 BD863
SOLAR CELLS
Solar battery charger. Takes 4 AA cells. 1 £6.00 6P3
700mA .45v solar cell. 95x65x7.5mm. 1 £3.00 3P42
400mA .45v solar cell. 75x45x7.5mm. 1 £2.00 2P199
100mA .45 solar cell. 45x26x7.5mm. 1 £1.00 BD631
SOLENOIDS
Mains solenoid, spring loaded 1 1/2" square 1/4" travel. 1 £1.00 BD701
Mains solenoid. 38x25x32mm 25mm travel. 1 £1.00 BD300
115v solenoid. 50x35x38mm 20mm travel 1 £1.00 BD199
Mains solenoid (push or pull).35x25x32mm 10mm trave] 1 £1.00 BD387
Flat solenoids. 2 £1.00 BD59
12v solenoid with plunger. 30x12x12mm 20mm travel. 1 £1.00 BD232
70v DC solenoid 2 1/2" x 1°. Powerful. 1 £2.00 2P271
12v DC solenoid 1 3/4" square. Powerful. 1 £2.00 2P272
SPECIAL LIGHTING EFFECTS
Motor driven switch 6 or more 10A c/o contacts. 1 £2.00 2P19
Sound to light kit. 750 watts per channel(3). Cased. 1 £20.00f 20P35
Mains motor driver flasher 1000 watt. 1 £2.00 2P25
Strobe light, cased, 240v AC adjustable speed. 1 £25.00| 25P23

STRIP BOARD
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DESCRIPTION QUANTITY |  PRIGE |  NUMBER
5" 4" .1 spacing copper clad strip board. 1 £1.00 BD736
| 17" x 4" .1 spacing copper clad strip board. 1 £4.00 4P62
STRIPPERS
Component board full of diodes etc. 1 £1.00 BD120
Component board full of ICs transistors etc. 1 £2.00 2P282
Magnetic read write unit. 1 £1.00 BD381
Ex GPO boards containing many assorted components. 4 £1.00 BD620
SUPPRESSORS
Mains filter (inductance and capacitance) with leads 13A.| 1 £1.00 ‘BD248
Auto noise eliminator inline for car use. 2 £1.00 BD751
Noise suppressor 2A inline mains. Chassis mount. 1 £1.00 BD570
Noise suppressor 3A 1" x 3/8". Chassis mount. 1 - £1.00 BD698
SURVEILLANCE PRODUCTS
FM bug bulit Inside a 13A mains adapter. The adapter
still functions but transmits even the slightest wisper. 1 £26.00 | 26P2
FM bug kit with embedded coil. 1 £5.00 5P158
Built and tested superior minature FM bug. 1 £14.00 | 14P3
Built and tested phone bug fits inside phone and is
powered by the phone. 1 £20.00 | 20P28
As above but built into a secondary BT socket. 1 £23.00 | 23P10
As above but built into a master socket. 1 £24.00 | 24P5
Handheld built and tested bug detector. 1 £50.00 | 50P4
Airband receiver. 1 £25.00 | 25P17
FM bug built into a pen 1 £75.00 | 75P1
FM bug built into a calculator. 1 £75.00 | 75P2
SWITCHES ROTARY
4 pole 3 way. 3 £1.00 B8D870
3 pole 4 way. 3 £1.00 BD871 .
2 pole 6 way. 3 £1.00 BD872
1 pole 12 way. 3 £1.00 BD873
Rotary mains on/off switch. 2 £1.00 BD456
12 pole 2 way. 2 £1.00 BD874
Minature edgewise 4 pole 1 way with knob. 1 £1.00 BD496
Ceramic wave change switch 12 pole 3 way. 1/4" shaft. 1 £1.00 BD303
1 SWITCHES PUSH
Normally on heavy duty metal switches. 4 £1.00 BD176
Oblong push switches 5A 220v AC. 2 £1.00 BD263
Key board style push switch with knob. 8 £1.00 BD201
Sub minature push switch DPDT. 1 £1.00 BD650
Panel mount push switch. 5A 250v. 4 £1.00 BD670
12 banks of switches (100 switches). 1 £1.00 BD481
Push mains switches. 4 £1.00 BD494
Pushon push off mains table lamp switch. 4 £1.00 BD121
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Feavy duly Muminated swilch 2 pole C/O at 16A. 1 TT.00 BD722
SWITCHES SLIDE

Minature slide switch with chrome dolly. DPDT. 4 £1.00 BD215
Sub minature slide switch 2 pole c/o. 5 £1.00 BD553
Slide switch single pole C/O chassis mount. 5 £1.00 BD756
Mini slide switch DPDT 5A. 5 £1.00 BD869
SWITCHES TOGGLE

2 pole C/O. Toggle springs back to c/off position.
15x15x45mm non latching. 1 £1.00 BD865
Standard size toggle switch. 3 £1.00 BD605S
4 pole cetre off c/o toggle switch. 10A 250v. 1 £1.00 BD343
Sub minature toggle switch 8 x 4 x7mm SPST. 3 £1.00 BD649
SWICHES ROCKER

Rocker switch DPST. 4 £1.00 BD44
Rocker switch panel mount single pole 10A. White. 8 £€1.00 BD41
Double pole rocker with built in .3A trip. 240v. 1 £2.00 2P268
Rocker switch 2 pole C/O 10A. 1 £1.00 BD732
Rocker switch SPST centre off. 10A 250v. 5 £1.00 BD43
Rocker switch SPST. 13A. 8 £1.00 BD41
Spring loaded 10A rocker switch. (car window etc). 2 £1.00 BD728
SWITCHES VARIOUS

30A panel mount toggle switch 250v. 1 £1.00 BD166
PCB mount 16 way BCD output 6mm square rotary. 2 £1.00 BD743
Push swich with protective shoulder. For motor start etc. 4 £1.00 BD257
Motorized stud switch (ex equipment). 1 £1.00 BD98
Key operated switch. 1 £1.00 BD31
Key operated switch good quality Yale. 1 £2.00 2P288
Glass reed switch. 12 £1.00 BD13
Mercury switch. Mains rated. 1 £1.00 BD269
Humidity swich. 2 €1.00 BD32
Low voltage dolls house type switch. 5 £1.00 BDS7
Thumb wheel switch minature BCD. 1 £1.00 BD601
Thumb wheel switch standard size normal contacts. 1 £1.00 BD590
Double pole on off leaf switch. 40 £1.00 BD350
TAGS AND CONNECTORS

Push on 1/4" tag connectors. 100| £1.00 BD217
Push on 1/4" tag connectors (right angled). 100| £1.00 BD218
Soldercon terminals (make your own IC sockets). 100| £1.00 BD219
Push on tags for 1/8" spindle. 100 | £100 BD271
Tags with hole to fit 6BA bolt. 100} £1.00 BDS47
TAPE BITS

Double micro cassette deck. Complete with motors. 1 £10.00f 10P49
Assorted tape heads. 4 £1.00 BD16
Stereo tape heads (cassette type). 2 £1.00 BD541
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Tape splicing block with cutter 45 and 90 deg 2 tape size 1 £1.00 BD723
TELEPHONE BITS

20 metres of 4 core white phone cable. 1 £2.00 2P98
100 metre reel of white 4 core cable. 1 £8.00 8P15

500 pack of cable clips for above cable. 1 £2.00 2P99
10 digit switch pad for telephone etc. 1 £1.00 BD200
Pushbutton 10 memory phones (customer returns). 1 £6.00 6P16
Frequency changer unit. Reduces250v 50hz to 50v 25hz.| 1 £10.00 10P37
3 metre phone leads new style plug. Black. 2 £1.00 BD639
3 mtre phone leads new style plug. White. 1 £1.00 BD705
Device to enable any phone to be converted to new plug { 1 £2.00 2P249
Twin telephone belis AC. 1 £1.00 BD600
5 pole GPO plug and wall mount socket. 1 £1.00 BD534
5 metre new style telephone extension lead. 1 £3.00 3P70
TERMINALS

Screw down terminal posts. Also take 4mm banana plug. | 6 £1.00 BD264
Minature panel mount terminals. Screw tops. 4 £1.00 BD755
THERMOSTATS

Danfloss cased wall mount heating thermostat. 1 £4.00 4P4
Wall mounting low voltage thermostat. 1 £1.00 BD115
Capillary type fridge thermostat. 1 £1.00 BD96
Panoset. Keeps saucepans at pre set temperature. 1 £1.00 BD252
Oven thermostat with tep calibrated knob. 1 £2.00 2P158
Appliance thermostat. Spindle type adjustment. 2 £1.00 BD582
Washing machine thermostat. 1 £1.00 BD458
3 level water thermostats. 4 £1.00 BD537
THERMISTORS

S5mm dia NTC 40R @ 100 deg, 300 @ 25R. 4 £1.00 BD978
5mm dia NTC 80R @ 100 deg, 1K @ 25R. 4 £1.00 BD979
5mm dia NTC 380R @ 100 deg, 5K @ 25R. 4 £1.00 BD980
5mm dia NTC 1K8R @ 100 deg, 30K @ 25R. 4 £1.00 BD981
Smm dia NTC 5K1 @ 100 deg, 100K @ 25R. 4 £1.00 BD982
TIMERS AND TIME SWITCHES

25A electrical programmer (ex equipment). 1 £3.00 3P106
Microwave control panel with digital clock and relay o/p. 1 £6.00 6P18
Plug in 24 hour time switch. 1 £10.00 10P54
Mains motor driven. Switches on or off for 20 secs. 1 £2.00 2P22
10 min clockwork time switch 15A 230v. 1 £1.00 BD579
90 min time switch engraved in mins 15A 230v. 1 £2.00 2P90
2 hour time switch. Clockwork 15A. 1 £2.00 2P89
12 hour time switch. Clockwork 15A 240v. 1 £2.00 2P24
Smiths time and set switch for heating etc. 15A. 1 £2.00 2P9
Omron Industrial timer. 1 £5.00 5P55
100A time switch. 1 on 1 off per 24 hours. 1 £10.00 | 10P14
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Plug in Venner solar dial including case with window. 1 £7.00 7P17
Adaptor kit for above to give 12 on/offs. 1 £3.00 3P105
24 hour time switch. (ex equipment). 1 £1.00 BD45
12 hour timer. 1 £1.00 BD478
Mains driven electric clock. (uncased). 1 £1.00 BD211
TOOLS ETC
Extra thin screw driver. 4 £1.00 BD129
5" electricians pliers. 1 £2.00 2P253
Multimeter 16 ranges .2K OPV with leads. 1 £7.00 7P10
Multimeter 20K OPV 10A AC ample ranges. 1 £15.00 15P30
4BA spanner. 10 £1.00 BD142
Screw drivers. 10 £1.00 BD322
Top pocket screw drivers. 2 £1.00 BD436
7" electricians pliers. 1 £3.00 3P25
6" diagonal side cutters. 1 £2.00 2P161
Set of 10 minature flat blade screwdrivers in case. 1 £2.00 2P311
Set of 10 minature crosspoint screwdrivers in case. 1 £2.00 2P312
Set of 5 minature nut spinners in case (metric). \ £2.00 2P313
7" Mole grip style wrench. 1 £3.00 3P114
Minature electronics vice, table mounting. Metal. 1 £5.00 5P180
Minature PCB drill 9-16v DC 1.5A. With case. 1 £15.00f 15P41
CHROME VANADIUM SCREWDRIVERS
75 x 3mm flat biade. 1 £1.00 CD15
100 x 3mm flat blade. 1 £1.00 CDi16
150 x 5mm flat blade. 1 £1.00 CD17
200 x 5mm flat blade. 1 £1.00 CcD18
75mm 0 size pozidrive. 1 £1.00 CD19
75mm 1 size pozidrive. 1 £1.00 CD20
100mm 2 size pozidrive. 1 £1.00 cD21
150mm 3 size pozidrive. 1 £2.00 2P339
TRANSFORMERS COUPLING
Minature driver transformer 20K to 1K (centre tapped). 1 £1.00 BD653
TRANSFORMERS TOROIDAL
24v 5A plastic encapsulated 4" diameter. 1 £5.00 5P34
TRANSFORMERS MAINS
6v 1A upright mounting. 2 £1.00 BD9
8v 1/2A double upright mounting. 1 £1.00 BD212
9v 1/2A upright mounting. 1 £1.00 BD266
12v 1/2A upright mounting. 1 £€1.00 B8D10
15v 2A upright mounting. 1 £3.00 3P88
15v 4A upright mounting. 1 £4.00 4P56
30v 1A upright mounting. 1 £2.00 2P270
18v S00VA transformer. 1 £20.00f 20P9
24v 5A transformer in waterproof box for outside use. 1 £8.00 8P17
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DESCRIPTION

PACK

PACK

ORDER

QUANTITY PRICE NUMBER
9-0-9v .4A PCB mounting. 1 £1.00 BD661
12-0-12v 1/2 A PCB mounting. 1 £1.00 BD636
20-0-20v 2.5A upright mounting. 1 £4.00 4P24
24-0-24v plus 12-0-12v 150 watt. 1 £8.00 8P11
50v 2A plus 6.3v upright mounting. 1 £3.00 3P10
90v plus 90v 220mA (large transformer). 1 £5.00 5P128
100v plus100v 1A upright mounting. 1 £5.00 5P86
250-0-250v 60mA plus 6.3v at 5A. 1 £4.00 4P41
20v 1.5A upright mounting. 1 £2.00 2P214
440v to 240v stepdowm transformer. 1 £5.00 5P67
EHT transformer 8kv 3mA. 1 £10.00 10P56
10v plus 17v 1A transformer. 1 £1.00 BD492
CHASSIS MOUNT TRANSFORMERS
6-0-6 2A 59x50x54mm 24VA. 1 £5.00 5P184
9-0-9 2A 59x59x50mm 36 VA. 1 £6.00 6P48
12-0-12 2A 68x57x55mm 48VA. 1 £7.00 7P27
20-0-20 2A 78x65x66mm 80VA. 1 £10.00 | 10P98
30-0-30v 2A 78x65x66mm 120VA. 1 £12.00 | 12P36
6-0-6v 4A 68x57x54mm 48VA. 1 £7.00 7P28
6-0-6v 8A 78x65x72mm 96 VA. 1 £12.00 | 12P37
9-0-9v 4A 68x57x66mm 72VA. 1 £10.00 | 10P99
12-0-12v 4A 78x65x70mm 96VA. 1 £12.00 | 12P38
12-0-12v 8A 96x83x82mm 192VA. 1 £22.00 | 22P4
0-15 3A 68x58x62mm 45VA. 1 £6.00 6P49
AUTO TRANSFORMERS
Electronic auto transformer 1KW resistive loads only. 1 £5.00 5P157
100 watt auto transformer. 1 £2.00 2P6
TRANSISTORS
AC128 3 £1.00 BD909
AC127 3 £1.00 BD910
BC108 6 £1.00 BD911
BC109 6 £1.00 BD912
BC140 4 £1.00 BD913
BC141 4 £1.00 BD914
BC142 3 £1.00 BD915
BC143 3 £1.00 BD916
BC149 6 £1.00 BD917
BC158 6 £1.00 BD918
BC160 3 £1.00 BD920
BC182L 12 £1.00 BD921
BC183L 10 £1.00 BD922
BC184L 10 £1.00 BD923
BC212L 10 £1.00 BD924
BC213L 10 £1.00 BD925
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PACK

PACK

ORDER

QUANTITY PRICE NUMBER

BL23/8 10 £1.00 BUSZ6
BC238B 10 £1.00 BD927
BC337 10 £1.00 BD928
BC338 10 £1.00 BD929
BCY70 4 £1.00 BD930
BCY71 4 £1.00 BD931
BFY50 3 £1.00 BD932
BFY51 3 £1.00 BD933
BU208 1 £2.00 2P298
MJ2955 2 £2.00 2P299
MJE3055 2 £2.00 2P300
TIP29A 6 £2.00 2P301
TIP30A 6 £2.00 2P302
TIP31C 5 £2.00 2P303
TIP32C 5 £2.00 2P304
ZTX300 5 £1.00 BD934
ZTX500 5 £1.00 BD935S
2N2905 4 £1.00 BD936
2N3055 3 £2.00 2P305
TRIACS AND THYRISTORS
TIC206D 3A 400v triac. 4 £2.00 2P314
TIC226D 8A 400v triac. 3 £2.00 2P315
TIC246D 16A 400v triac. 2 £2.00 2P316
TIC106D 4A 400v thyristor. 5 £2.00 2P317
TIC116D 8A 400v thyristor. 3 £2.00° 2P318
TIC126D 12A 400v thyristor. 2 £2.00 2P319
TV BITS
Flyback EHT unit ITT ref 17ACC79. 1 £2.00 2P111
Varicap push button tuner. 2 £1.00 BD155
8kv GEC line output transformers. 1 £2.00 2P262
Yoke assemblies for TV tubes (contain a lot of wire). 1 £1.00 BD747
Linearity coils ref BKM10-7. 2 £1.00 BD462
TV sound receiver box 240v 7 channel. 1 £12.00 12P22
75 ohm low loss co-ax cable.(10 metres). 1 £2.00 2P236
75 ohm low loss co-ax cable (100 metres). 1 £15.00 15P31

ULTRASONICS

Uttrasonic intruder detector. 1 £20.00] 20P11

UNISELECTORS

Minature 50v unselector with circuit ideas. 1 £1.00 BDS56
VALVES AIR AND FLUID
24v DC air or water valve. Threaded couplings. 1 £10.00f 10P73
Air or gas shut off valve. Clock operated. 1 £1.00 BD152
Air or gas shut off valve. Temp operated. 1 £1.00 BD153
110v mains operated air valve. 1 £1.00 BD202
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230v mains operated air valve. 1 £2.00 2P34
230v mains water valve. 1 £1.00 BD370
High pressure mains gas or water valve 1/2" thread. 1 £5.00 SP171
High pressure mains gas or water valve 1" thread. 1 £5.00 5P172
VIDEO TAPES
Biank 3 hour top quality video tape. (VHS). 1 £3.00 3P63
Blank 3 hour top quality video tapes. (VHS). 5 £11.00 11P3
VOLTAGE REGULATORS
5v 1A TO220 voltage regulator. 7805 3 £1.00 BD962
12v 1A TO220 voltage regulator. 7812 3 £1.00 BD963
-5v 1A TO220 voitage regulator. 7905 3 £1.00 BD964
-12v 1A TO220 voltage regulator. 7912 3 £1.00 BD965
5v 2A TO220 voltage regulator. 78505 2 £1.00 BD966
-12v 2A TO220 voltage regulator 78512 2 £1.00 BD967
WHEELS
13" C5 spoked wheel with tyre & tube. Cycle bearing 1 £6.00 6P10
16" C5 spoked wheelwith tyre & tube. 1" centre hole. 1 £6,00 6P11
WIRE AND CABLE
2 core pvc covered cable 5A . (18 metres). 1 £2.00 2P218
2 core pvc covered cable 8A. (15 metres). 1 £2.00 2P219
3 core pvc covered cable 5A. (15 metres). 1 £2.00 2P189
3 core pvc covered cable 8A. (14 metres). 1 £2.00 2P220
3 core pvc covered cable 10A. (12 metres). 1 £2.00 2P221
3 core pvc covered cable 13A. (10 metres). 1 £2.00 2P190
IBM printer lead (D25 to Centronics plug). Parallel 2m. 1 £5.00 5P186
IBM printer lead (d25 to Centronics plug). Parallel 3m. 1 £6.00 6P50
RS232 data cable D25 male to D25 male 2Metres long. 1 £5.00 5P187
RS232 data cable D25 female to D25 male. 2M long. 1 £5.00 5P188
Centronics cable. Plug to plug 2 metres long. 1 £6.00 6P51
RS232 D25 gender changers. Male to male. 1 £3.00 3P124
RS232 D25 gender changers. Female to female. 1 £3.00 3P125
D9 gender changer male to male. 1 £3.00 3P126
D9 gender changer female to female. 1 £3.00 3P127
Centronics gender changer male to male. 1 £6.00 6P52
Centronics gender changer female to female. 1 £6.00 6P53
D9 male to D25 female adaptor. (IBM compatable). 1 £3.00 3P128
D9 female to D25 male adaptor. (IBM compatable). 1 £3.00 3P129
IEC lead fitted with IEC socket. 2 metres. 1 £2.00 2P347
|EC lead fitted with [EC socket and 13A plug. 2M. 1 £3.00 3P130
Equipment wire PTFE coated and silver plated. (5m). 1 £1.00 BD564
Single core screened cable 7 x .02 conductors. (10m). 1 £1.00 BD668
4 core cable 7 x .2mm grey. (100 metres). 1 £8.00 8P19
Garden tool extension cable 2 core. (20m). 1 £2.00 2P20
2 core screened cable. (10 metres). 1 £1.00 BD122
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High voltage flex 14 x .007 heavily insulated. (10m). 1 £1.00 BD207
Curly 5 core phone type lead. 2 £1.00 BD213
Curly 3 core 10A mains cable. 1 £2.00 2P57
2.5mm red and black twisted cable 15A 230v. (10m). 1 £2.00 2P168
2m lenghts of very flexible 4 core flex. 5 £1.00 BD621
Extra flexible cable (ideal test leads) 25m reel. Red. 1 £3.00 3P131
Extra flexible cable (ideal test leads) 25m reel. Black. 1 £3.00 3P132
Curly 3 core 13A cable goes from 1°to 9'. 1 £2.00 2P243
RF cable type RGS58C/U 50 ohm black 100m reel. 1 £22.00] 22P5
RF cable type RG59B/U 75 ohm black 100m ree!. 1 £26.00] 26P1
RF cable type RG62A/U 93 ohm black 100m reel. 1 £32.00] 32P2
3 metres of speaker cable and 2 2 pin din plugs. 1 £1.00 BD724
10 metres of 24 way cable terminating in 2 D25 plugs. 1 £10.00 10P74
50 metres of white four core cable (D shaped). 1 £5.00 5P153
4 core screened cable 80 metre reel in black. 1 £6.00 6P17
12 core 7/.2 mm individual screens 10mm OD. 3metres. 1 £4.00 4P64
3 metres of iron wire and 3 metres of constantine wire. 1 £2.00 2P284
100m resl of 6 core white phone cable 1 £9.00 9P1
100 mtres of white beli/speaker wire fig 8 shape 7/.2mm{ 1 £3.00 3P107
EX BRITISH TELECOM MULTI METERS
VERY GOOD QUALITY COMPLETE WITH
CASE AND LEADS (No battery).

£1 5-00 each REF 15P36
1 £1.00 BD827

&

SONIC 'TRAIN’

Battery operated motorized

unit with built in sound activated
switch. Supplied complete with 'CLICKER'

Click 1 = motor on, click 2 = reverse direction click 3 =
motor off

Price Is £3.00 ref 3P137
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SAB9 RADIO RECEIVER
First class radio that receives
MW/LW/FM/AIR/MARINE
bands (108-176)mhz.

Fine tuning control on the
FM band. Complete with  (§
earphone. £25.00 ref 25P17

RADIO RECEIVER MBR 7
A fully featured multiband
that receives MW 535-
1630khz, LW 150-300kh
FM 87.5-108,AIR 108-
136, MARINE 136-176
SW1 7-23MHZ, SW2 3-7.2MHZ
AFC, direction finder, fine tuning
mains or battery.

£64.00 ref 64P3

72 :”, 4 ':I“:Il o5
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SOLAR CELLS

600Ma .45V £3.00 REF 3P42
400Ma .45V £2.00 REF 2P199
100Ma .45V £1.00 REF BD631
new 1 AMP .45 circular solder
type only £5.00 ref SP192

LOW COST RECEIVER 8342
Covers AIR 108-145SMHZ, PB 145-
176MHZ, WB 162.5MHZ, TV 54-
87MHZ, FM 88-108MHZ, CB
CHANNELS 1-80.

Receiver measures 100 x 200 x
50mm. Supplied complete with
squelch, control and strap.

Battery operated.

£19.00 ref 19P14

Mains adaptor £5.00 ref 5P191

=

»h%l

SOLAR KIT

Comprises of solar cell, Special DC
motor, plastic fan and turntables,
various cutout shapes and a 20 page

book about solar energy.
Price is £8.00 ref 8P51

12v Solar cell 200mA output
ideal for trickle charging etc.
£15.00 each ref 15P42

FIBRE OPTIC CABLE
Stranded optical fibres sheathed in
black PVC
1 metre length £2.00 ref 2P351
5 metre length £7.00 ref 7P29
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AERIALS

ALARMS

AMPLIFIERS
BATTERIES

BATTERY CHARGERS
BOOKS

BOXES

BURGLAR ALARMS
CABLE TIES
CAPACITORS

COMPUTER DATA SWITCHES

CONTACTORS
COUNTERS
CRYSTALS
CONNECTORS
CLOCKS

COILS

COMPUTER BITS
DIODES

DISC DRIVES

DELAY SWITCHES
DISPLAYS
ELECTRICAL
LIGHTING

FANS

FEET

FERRITE POTS
FLOPPY DISCS
FLUORESCENT LIGHTING
FUSES AND HOLDERS
FM BUGS

GEARS
GOOSENECKS
HEATSHRINK SLEEVING
HEATSINKS

HEATING
HEADPHONES

IC SOCKETS
INDICATORS AND BULBS
INSULATORS

KETTLE ELEMENTS
KEYBOARDS
LOUDSPEAKERS
KNOBS

LASERS

LED'S

ODOWOWOOON=2NNNNOODOODOODNE BLNNNN = - =

INDEX

MAGNETS
MEMORY JOGGER
MICROPHONES
MICROSWITCHES
MISCELLANEOUS
MOLE GRIPS
MONITORS

MOTORS AC

MOTORS & GEARBOX
MOTORS DC

MOTORS STEPPER
MOTORS 1-12V
MULTIMETERS

NOISE FILTERS

OPTO

PANEL METERS

PCB EQUIPMENT
PLUGS AND SOCKETS
POTS

POWER SUPPLIES
PRESSURE SWITCHES
PROJECTS AND KITS
PUMPS

RECTIFIERS

RELAYS

RESISTORS

RIBBON CABLE
SEMICONDUCTORS
SCREWDRIVERS
SERVICE AIDS

SOLAR CELLS
SOLENOIDS

LIGHTING EFFECTS
STRIPBOARD
STRIPPERS
SUPPRESSORS
SURVEILLANCE PRODUCTS
SWITCHES ROTARY
SWITCHES PUSH
SWITCHES SLIDE
SWITCHES TOGGLE
SWITCHES ROCKER
SWITCHES VARIOUS
TAGS AND CONNECTORS
TAPE BITS
TELEPHONE BITS
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TERMINALS 25 WHISPER 2000 LISTENING AID ...

THERMOSTATS 25 You may have seen these aids ¢ 9/-1
THERMISTORS 25 advertised in the national press e
TIMERS AND TIME SWITCHES 25 at £8.95. If you haven't its a devicejyg
TOOLS 26 that enables you to hear sounds --{|{#* -
TRANSFORMERS TOROIDAL 26 that would otherwise be inaudible. '
TRANSFORMERS MAINS 26 Our Price is £5.00 ref 5P179
TRANSFORMERS AUTO 26

TRIACS AND THYRISTORS 28 10 BAND COMMUNICATIONS RECEIVER
TRANSISTORS 27 Cmprehensive receiver

TV BITS 28 covering 7 shortwave bands

ULTRASONICS 28 FM, AM and LW. Tuning eye

UNISELECTORS 28 DX/ocal switch mains or

VALVES AIR AND FLUID 28 battery. Complete with

VIDEO TAPES 29 shoulder strap & mains

VOLTAGE REGULATORS 29 lead. £34.00 ref 34P1

WHEELS 29

WIRE AND CABLE e |VIRESLSSUERENT
These units are designed to

FM CORDLESS MICROPHONE transmit audioand video
This device is a small handheld signals from either a \t/,d?o'
microphone that transmits to an s 1 e e CIem

ordinary FM radio. It is battery a standard TV set. Max

7 is 100 ft. 12v operation, Price £15.00
operated (PP3) and has two ::E range is
transmit power levels. Tuneable oot ref 15P39 12v psu £5.00 ref 5P178.

from 90-105MHZ max imum =
range is 500' £15.00 ref 15P42 (—_J

MINATURE RADIO TRANSCEIVERS
A pair of walkie talkies with a
range of up to 2 Kilometres.
Units measure 22x52x155mm
and come complete with
cases, aerlals and earpieces.
Price for the pair is £30.00
ref 30P12,
PASSIVE INFRA RED
CARSTEREOANDFMRADIO | 510N SENSOR

- Built in day light sensor.
Adjustable lights on time (8 sec-15mins)
b= 50' range with a 90 degree coverage.

i - Manual over ride facility.
Low cost car stereo system giving 5 watts | Complete with wall brackets bulb holders etc
per channel. Signal to noise ratio < 45db | Brand new and guaranteed
wow and flutter less than .35%. neg earth.| OUR PRICE £25.00 ref 25P24
Retail price £49.95, ours..£25.00 ref 25P21
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