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in the pack, finally a short description.

BD 1

5 13A junction boxes for adding extra points to your
ring main circuit.

802

5 13A spurs provide a fused outlet to a ring main

where devices such as a clock must not be
switched off.
B07

4 In flex switches with neon on/off lights, saves

B09

2 6V 1A mains transformers upright mounting with

leaving things switched on.

BD11

1

fixed clamps.
61/2in speaker cabinet ideal for extensions, takes
our speaker. Ref 1313137.

B029

12 30 watt reed switches, it's surprising what you can
make with these -burglar alarms, secret switches,
relay, etc., etc.
2 25 watt loudspeaker two unit crossovers.
B.O.A.C. stereo unit is wonderful value.

BD30

2 Nicad constant current chargers adapt to charge

B013

8022

BD32
BD34
BD42
BD45

BD49

1

almost any nicad battery.
2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch.
48 2 meter length of connecting wire all colour coded.
5 13A rocker switch three tags so on/off, or change
over with centre off.

24hr time switch, ex -Electricity Board, automatically adjust for lengthening and shortening day.

1

original cost £40 each.
10 Neon valves, with series resistor, these make good
night lights.

Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse

BD56

1

BD59

2 Flat solenoids -you could make your multi -tester

B067

1

BD91

be operated by any low pressure variation such as
water level in water tanks.
2 Mains operated motors with gearbox. Final speed

into motor, moves switch through one pole.
read AC amps with this.

Suck or blow operated pressure switch, or it can

16 rpm, 2 watt rated.
BD103A

NEWLY ADVERTISED ITEMS

POPULAR ITEMS

FET CAPACITOR MICROPHONE Eagle CI.200 Electret type microphone.

Some of the many items described in our current list
which you will receive if you request it

An FET amplifier is built in for obtaining an output equivalent to a high

class dynamic microphone while retaining the characteristics of a
capacitor microphone. External influence by magnetic and electrostatic noise is minimised since no magnets or coils are used. The small

size of this microphone and the low power supply needed for

its

operation makes this microphone a very versatile unit Electrical specifications are as follows: Output impedance: 500ohms±30% at 1kHz.
Sensitivity: -65dB ±3dB 10dB=1V/ubar at 10013Hz). Frequency re
sponse: 50-8000Hz. Price ft each. Order Ref. 80646.
SUB -MIN TOGGLE SWITCH Body size 8mm x 4mm x 7mm SBDT with
chrome dolly fixing nuts. 4 for f I. Order Ref. 80649,
Ea GPO MULTI -RANGE TEST METER 12/C1 Complete in real leather
case with carrying handle -this is a 20,000 OPU instrument, with 19
ranges including AC and DC volts -dc current 5mA to 1A, 4ohms ranges

up to 20meg- the low ohms range is particularly useful, you will be
able to read right down to one ohm and below. This meter also has
provision for reading dc current 0-5 amp and 0-25 amp. Meter size 6"
long x 3" wide x7' deep. Leather case has compartment for test
leads, prods, and croc clips all of which are included. Can be used in
the case. Not new but are in first class condition -tested and guaranteed. Price is DM. Order ref 7P5.
RE -CHARGEABLE NICADS '11' SIZE

These are tagged for easy joining together but tags, being spot
welded, are easy to remove. Virtually unused, tested and guaranteed.
£2.00 ref 2P141 or 6 wired together for £10.00 ref 10P47.

0 TRACK CASSETTE DECK Complete with cassette holder. In fact, it
you have any 8 track cassettes, then with the addition of 2 speakers
this unit would play them. As 8 track cassettes are no longer made the
units have become surplus, however, they do contain lots of useful

parts: motor, tape head and drive, pulley wheels, etc. and a stereo
amplifier. Mains operated. Brand new in makers packing. Only E3.00
each plus £1.00 additional postage. Order ref 3P46.
TWIN CASSETTE & STEREO RADIO -Covers long, medium and FM
bands. Twin cassettes allow copying, editing, recording. playback, etc.
A beautifully made portable unit which normally retails at about £60. Our
price only £30, plus £3 insured delivery.
STEREO SPEAKERS Each 10 watts 8 slim and twin speakers mounted

in Walnut -finish cabinets, size 16" high x 10" wide x 6" deep. Front is
black Dacron and the finish is very pleasing. Price £7.00 per pair. Extra
postage and packing £3.00.

UNUSUAL MAINS MOTOR Quite small, measures only 2"x 2'x 1"
approx., but is surprisingly powerful. it revs at 3,000rpm and is reversible. It has good length 1A" diameter spindle. Price £1.00. Our order ref

2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well

as dozens of condensers, etc.
130122 10m Twin screened flex with white pvc cover.
80128
10 Very fine drills for pcb boards etc. Normal cost
about 80p each.
80132
2 Plastic boxes approx 3M cube with square hole
through top so ideal for interrupted beam switch.
10 Motors for model aeroplanes, spin to start so needs
80134
no switch.
BD139

6 Microphone inserts -magnetic 400 ohm also act

80148

as speakers.
4 Reed relay kits, you get 16 reed switches and 4 coil

sets with notes on making c/o relays and other
gadgets.
80149

6 Safety cover for 13A sockets -prevent those inquisitive little fingers getting nasty shocks.

BD180

6 Neon indicators in panel mounting holders with

80193

6 5 amp 3 pin flush mounting sockets make a low

lens.

cost disco panel.
80196

1

80199

1

80201
BD210

80211

in flex simmerstat- keeps your soldering iron etc.
always at the ready.
Mains solenoid, very powerful, has lin pull or could
push if modified.

8 Keyboard switches -made for computers but have
many other applications.
4 Transistors type 2N3055, probably the most useful
power transistor.
Electric clock, mains operated, put this in a box and
you need never be late.
1

B0221

5 12V alarms, make a noise about as loud as a car

80242

2 6in x 4in speakers, 4 ohm made from Radiomobile
so very good quality.
2 Tacho generators, generate one volt per 100 revs.
Panostat, controls output of boiling ring from sim-

horn. Slightly soiled but OK.

80246
80252

1

mer up boil.
80259

50 Leads with push -on Vein tags -a must for hook-

80263

ups -mains connections etc.
2 Oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted

80268

into pattress.
Mini 1 watt amp for record player. Will also change
speed of record player motor.

1

Guitar mic-clip-on type suits most amps.
3 Mild steel boxes approx 3in x 3in x lin deep -standard electrical.
130293
50 Mixed silicon diodes.
BD296
3 Car plugs with lead, fit into lighter socket.
80305
Tubular dynamic mic with optional table rest
Most other packs still available and you can choose any as your
80215
80283

1

LASER TUBE
Made by Philips Electrical. New and unused. This is helium neon and has a typical power rating of 1.6mW. It emits random polarised light and is completely safe provided you de

not look directly into the beam when eye damage could
result DON'T MISS THIS SPECIAL BARGAIN! Price £29.95
plus f3 insured delivery.
POWER SUPPLY KIT for our laser gives 8kV striking and 1.25
running at 5mA. price £13 (plus £2 post unless ordered with
tube).

tron or BBC computers but suitable for most others. Complete with
mains adaptor. leads and handbook. £10.00. Ref 10P44.

POWERFUL IONISER uses mains transformer. Generates approx. 10
times more ions than the normal diode/cap ladder circuits. Complete
kit E11.50 plus £3.00 post

FDD Hitachi ref. NED 305SXA. Ideal replacement or second
drive in most computers, especially Amstrad 6128, etc Price E30 plus
3 INCH

E3 post

FREE POWER! Can be yours if you use our solar cells -sturdily made
modules with new system bubble magnifiers to concentrate the light
and so eliminate the need for actual sunshine -they work just as well
in bright light Voltage input is .45 -you join in series to get desired
voltage -and in parallel for more amps. Module A gives 100mA, Price
El, Our ref 1313631. Module C gives 400mA, Price £2, Our ref. 2PI99.
Module 0 gives 700mA, Price £3, Our ref. 3P42.

SOLAR POWERED NI -CAD CHARGER 4 Ni-Cad batteries AA (HP7)
charged in eight hours or two in only 4 hours. It is a complete, boxed
ready to use unit. Price £6. Our ref. 6P3.
50V 20A TRANSFORMER 'C' Core construction so quite easy to adapt.

for other outputs -tapped mains input Only f25 but very heavy so
please add £5 if not collecting. Order Ref. 25P4.

15A PANEL METER These have been stripped from Government surplus battery charger units made originally for army use. Unused, tested
but of course rather old, diameter 2in can be surface or flush mounted.
£3 each. Our Ref. 3P40.

SWITCH AC LOADS WITH YOUR COMPUTER This is easy and reliable

if you use our solid state relay. This has no moving parts, has high
input resistance and acts as a noise barrier and provides 4kW isolation
between logic terminals. The turn -on voltage is not critical, anything
between 3 and 30V, internal resistance is about 1K ohm. AC loads up to
10A can be switched. Price is fl each. Ref. 2P183.
METAL PROJECT BOX Ideal size for battery charger, power supply

PAPST AXIAL FAN -MANUFACTURERS REF NO. TYP45110N.

Our ref. 3P41.
4 -CORE FLEX CABLE. Cores separately insulated and grey PVC covered

overall. Each copper core size 7/0.2mm. Ideal for long telephone runs

or similar applications even at mains voltage. 20 metres E2. Our
ref .2P196 or 100 metres coil Et Order ref 8P19.
6 -CORE REX CABLE. Description same as the 4 -core above. Price 15
metres fern. Our ref. 2P197 or 100 metres E9. Our ref. 9P 1.
BULK -HEAD MOUNTING LOUDSPEAKER. Metal case with chrome grill

front and with mounting lugs for screwing to ceiling, 8in. speaker. EIO
each. Order ref, 10P43 add £2 post.

TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trimmers and good length 1/4in spindle. Old but unuse3d and in very good
condition. El each. Our ref. BD630.

This is mains operated. 15 watt rating and in a metal frame with metal
blades so OK in high temperatures. Body size approx. 43/4" square x

13A PLUGS Good British make complete with fuse, parcel of 5 for £2.

13/4" thick. £6.00 each, plus £1.00 postage. Our ref 6P6.

13A ADAPTERS Takes 2 13A plugs, packet of 3 tot f2. Order ref. 2P181.

VERY POWERFUL MAGNETS Although only less than 1" long and not
much thicker than a pencil these are very difficult to pull apart. Could
be used to operate embedded reed switches, etc. Price 50p each, 2 for
E1.00. Ref 80642.

FUP-OVER DIGITAL CLOCK Quite an eyecatcher, this is mains operated. The figures flip -over per minute and per hour and give a larger
than usual visual display. Supplied complete with front and pampas

Order ref. 2P185.

20V -0-20V Mains transformers 21/2 amp (100 watt) loading, tapped
primary. 200-245 upright mountings E4. Order ref. 4P24.
BURGLAR ALARM BELL -6" gong OK for outside use if protected from
rain. 12V battery operated. Price E8. Ref. 8P2.
24 HOUR TIME SWITCH -16A changeover contacts, up to 6 on/offs per
day. Nicely cased, intebnded for wall mounting. Price Ea Ref. 8P6.
-CAPACITOR BARGAIN -axial ended, 4700µF at 25V. Jap made, nor-

panels to glue together to make its case. £2.00 each. Our ref 2P295.

mally 50p each, you get 4 for £1. Our ref. 613.

STABIUSED 15V 2A PSU kit which mounts on SOB panel. Mains

PIEZO ELECTRIC FAN -An unusual fan, more like the one used by
Madame Butterfly than the conventional type, it does not rotate. The
air movement is caused by two vibrating arms. It is American made,
mains operated, very economical and causes no interference, so is
ideal for computer and instrument cooling. Price is only El each. Ref.

operated. Ideal to drive monitor, etc. Price only E6. Our Ref. 6P7.
SMOOTHING CAPACITOR 230uF 63V 10A at 50 deg. C. Can type with
mounting bracket. Price £2. Our Ref. 2P206.
SMOOTHING CAPACITOR 2200uF 63V 5.8A at 50 deg. C. Can type with
mounting bracket. Price £1. Our Ref. 80644.
10A 100V BRIDGE RECT1RER ASSEMBLY comprising 4 diodes mounted
on two 4in x 3in sinks with bottom insulators. Price £2. Our Ref. 2P207.
DO YOU WANT TO MEASURE AC AMPS? We have found a few more

of the 50Hz 0-40A AC 21/2in diameter panel meters, made for RAF
equipment these are very reliable and robust Price £5 each. Our Ref.
5P105.

20A DOUBLE POLE RELAY WITH 12V COIL complete with mounting
brackets. made by the Japanese Omron Company. Price £2 each. Our
Ref. 2P173A.

TORROIDAL MAINS TRANSFORMER with twin outputs 6.3V 2A and

B0598.

SPRING LOADED TEST PRODS -Heavy duty, made by the famous
Bulgin company. very good quality. Price 4 for ft Ref. B0597.
ASTEC P.S.U.-Switch mode type. Input set for +230V. Output 3.5
amps at +5V, 1.5 amps at +12V, and 3 amps at +5V. Should be OK 14:
floppy disc drives. Regular price DO. Our price only E10. Ref. 10134.
Brand new and unused.

APPUANCE THERMOSTATS -Spindle adjust type suitable for convec
tor heaters or similar. Price 2 for El. Ref. B0582.
3 -CORE FLEX BARGAIN No. 1 -Core size 5mm so ideal for long exten-'
sion leads carrying up to 5 amps or short leads up to 10 amps. 15mm

12V 600mA, so ideal for FDO power supply. Price £5. Our Ref. 5P122.

for £2. ref. 2P 189.

DOUBLE MICRO CASSETTE DECK made by the Japanese ABS com-

3 -CORE FLEX BARGAIN No. 2 -Core size 1.25mm so suitable for long
extension leads carrying up to 13 amps, or short leads up to 25A. lOrn
for E2 Ref. 2PI90.
ALPHA -NUMERIC KEYBOARD -This keyboard has 73 keys giving trou-

pany. This takes two micro cassettes and is complete with motors,
solenoids to select the deck to use and record and playback heads.
Price £10. Our Ref. 10P49.

QUICK FIX MAINS CONNECTOR A must for your workshop. Savet
putting on plugs as you just push the wires under the spring clips.
Automatically off when lid is up. Price E7.50. Our Ref. 7P5/I.

BT HANDSET with curly lead terminating with flat BT plug. Colour
cream. Price £5. Our Ref. 5PI23.

SUB -MIN TOGGLE SWITCH -Body size 8mm x 4mm x 7mm SBDT with
L chrome dolly fixing nuts. 4 for £1. Order Ref. 00649.
MINIATURE DRIVER TRANSFORMER -Reference LT44. Impedance
ratio 20K ohm to I K ohm centre tapped. Size approx. 19.5mm. 2 for £1.
VERY POWERFUL 12 VOLT MOTORS-tMd HORSEPOWER Made to Order Ref. B0653.
drive the Sinclair C5 electric car but equally adapable to power a go2764 EPRON 65K bits. BBC micro compatible. £3 each. Order Ref. 3P48.
cart, a mower, a rail car, model railway, etc. Brand new. Price E15.00
PIEZO SOUNDER. Reference PKM11 3-30V operation, 90dB output. 2
plus E2.00 postage. Our ref 158.
for £1. Order Ref. BD647.
1

There is a total of over 400 packs in our Baker's
Dozen range and you become entitled to a free gilt
with each dozen packs.
A classified list of these packs and our latest "News
Letter" will be enclosed with your goods, and you
will automatically receive our next news letter.

FOLI CASE AND POWER SUPPLY KIT for the 3in or 31/2in. Ell 00 Ref
11P2 for the Chinon, 11P3 for the Hitachi.
lie MONITOR made for ICE, uses Phillips black and white tube. Brand
new and complete but uncased. 0600 plus 15.00 post.
ACORN COMPUTER DATA RECORDER REF ALF03 Made for the Elec-

ventilation other sides are flat and undrilled. Order Ref. 2P191. Price £1.
BIG SMOOTHING CAPACITOR. Sprague powerlytic 39,000uF at 50V. Et

free one.

OVER 400 GIFTS
YOU CAN CHOOSE FROM

most drives. £29.50 plus E3 insured post.

etc.; sprayed grey, size 8in x 41/4in x 4in high, ends are louvred for

BD640.

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

80120

31/zia FDD CHINON 80 track 500k. Shugart compatible interface Standard connections, interchangeable with most other 312in and 51/4in
drives. Brand new. £28.50 plus E3 insured post
Sie ROD HITACHI liF113115SXA Shugart compatible interface. 500k on
3M disc. Recommended for many Amstrads but interchangeable with

J & N BULL ELECTRICAL
Dept. E.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT
MAK. ORDER TERMS: Cash, PO or cheque with order. Orders under
£20 add f1.50 service charge. Monthly account orders accepted from
schools and public companies. Access and B/card orders accepted.
Brighter! (62731 734641 or 203500

ble free life and no contact bounce. The keys are arranged in two
groups, the main area is a QWERTY array and on the right is a 15 key

number pad, board size is approx. 13" x r -brand new but offered at
only a fraction of its cost, namely £3, plus ft post Ref. 3P27.

WIRE BARGAIN -500 metres 0.7mm solid copper tinned and p.v.c.
covered. Only £3 plus El post. Ref. 3P31 -that's well under 1p per
metre, and this wire is ideal for push on connections.
INIERRUPTED BEAM KR -This kit enables you to make a switch that
will trigger when a steady beam of infra -red or ordinary light is broken.

Main components --relay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price f2. Ref. 2P15.
500V BRIDGE MERGER- Made by famous Evershed and Vignoles Company. 500V Meggers are the only reliable instrument for measuring the

state of electrical wiring installations, but the Bridge Megger has the
additional feature of being able to measure low ohms so can be used
for finding and localising faults. The instruments we have are complete
in a leather carrying case and they have been re -calibrated and tested
and are in perfect order. Price rs £50 plus £6 insured delivery.
STEREO SPEAKERS Each 10 watts 8 ohm and twin speakers mounted
in walnut finish cabinets, size 16in high x 10in wide x 6in deep. Front is
black Dacron and the finish is very pleasing. Price E7 per pair. Extra
postage and packing f3. Our Ref. 7P6.
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This exciting new series can lead to a
worthwile qualification -and we can
supply all the components you need!
The first six parts: Everything as listed in
the booklet given free last month with EE
Just £12.95!
Low cost tool kit:
25 Watt mains soldering iron, screwdriver,
cutters, snipe nose pliers, wire strippers.
All for £9.95

The UK Distributor for the
Standard Toroidal Transformers
* 106 types available from stock
* Sizes from 15VA to 625VA
* Dual 120v primaries allowing 110/120v
or 220/240v operation
STEEL DISHED
WASHER
OUTER

INSULATION

NEOPRENE
WASHERS

SECONDARY
WINDING

INSULATION

NOTICE TO RETAILERS

CORE

PRIMARY
WINDING

Greenweld Electronics Ltd. have been appointed

Official Wholesalers of Verobloc, Veroboard,
Easiwire & Accessories by Vero. We will be only
too happy to supply all your Veroboard requirements at Trade Price. Ring, write or fax us for full
information and prices.

END CAPS

SERIES

SEC

NO.

VOLTS

15VA

03010

6+6

£9.15

0301

TYPE

03012
03013
03014
03015
03016
03017
30VA
13010
£.1 0.35 It 33o0
1

1989 CATALOGUE

FREE with this
issue!
However, if someone's beaten you to

it, send £1 straight away for your
copy!

13013
13014
13015
13016
13017
23010

50VA

£11.55 ff,1;
11

23013
23014
23015
23016
23017
23028
23029
23030
33010

80VA

£12.90 3330°11;
33013
33014
33015
33016
33017
33028
33029
33030

* 100 pages of components and

equipment
* Low, low prices
* Fast 'by return' service
* Discount Vouchers
* 28 pages of Surplus Bargains
* Only £1 -send for your now!

120VA

43'010
443300;21

43013
43014
43015
43016
43017
43018
43028
43029
43030

9,9
12+12
15+15
18+18
22+22

25+25
30+30
6+6
9+9

12+12
15+15
18+18
22+22
25+25
30+30
6+6
9+9

12.12
15+15

18.18
22.22
25+25
30+30
110
220
240
6+6
9+9

12.12
15+15
18+18
22+22
25+25
30+30
110

220
240
6+6
9+9

12+12
15+15
18+18
22+22
25+25
30+30
35+35
110

220
240

RMS
CURRENT

TYPE

SERIES
NO.

SEC

1.25
0.83
0.63
0.50
0.42
0.34
0.30
0.25
2.50
1.66
1.25
1.00
0.83
0.68
0.60
0.50
4.16
2.77
2.08
1.66
1.38
1.13
1.00
0.83
0.45
0.22
0.20
6.66
4.44
3.33
2.66
2.22

160VA

53011

225VA

53012
53013
53014
53015
53016
53017
53018
53026
53028
53029
53030
63012

9+9
12+12
15+15
18+18
22+22
25+25

1

Prices include VAT and carriage

110

1.45

220
240

0.72
0.66
9.38
7.50
6.25

12.12
15+15
22+22
25+25

£19.20 Toll:

500VA

73016
73017
73018
73026
73025
73033
73028
73029
73030
83016

£25.35 88r011;

1.71

1.09
0.54
0.50

35+35
40+40

30.30

63015
63016
63017
63018
63026
63025
63033
63028
63029
63030
73013

300VA

625VA

1:27.95

83026
83025
83033
83042
83028
83029
83030
93017
93018

93026

93025
93033
93042
93028
93029
93030

RMS
CURRENT

8.89
6.66
5.33
4.44
3.63
3.20
2.66
2.28
2.00

£17.60 2g1,31

81

1.60
1.33
0.72
0.36
0.33
10.0
6.66
5.00
4.00
3.33
2.72
2.40
2.00

VOLTS

18.18

30.30

5.11

4.50
3.75

35+35

3.21
2.81

45+45
50+50

2.50
2.25
2.04
1.02
0.93
10.0
8.33
6.82
6.00
5.00
4.28
3.75
3.33.
3.00
2.72
1.36
1.25
10.0
8.33
7.14
6.25
5.55
5.00
4.54
4.54
2.27
2.08

40.40
110
220
240

15+15
18+18
22+22
25+25
30+30
35+36
40+40
45+45
50+50
110

220
240

25.25
30+30

35.35
40+40
45+45
50+50
55+55
110

220
240
30+30
35+35
40+40
45+45
50+50
55+55
110

220
240

10.41
8.92
7.81

6.94
6.25
5.68
5.68
2.84
2.60

Quantity prices available on request
All prices include VAT; just add E1.00 P&P; Min Access B.
No CWO min. Official orders from schools welcome -min.

MI

invoice charge 00.00. our shop has enormous stocks of
GREENWELDcomponents and is open 9-5 Mon- Sat. Come and see us!

ELECTRONIC
COMPONENTS

By post using the address below; by phone (0703)712501 or
783740 lansaphone out of business hours); by FAX
Telecom
by
'Z72728675585751' Mbg NERIMTueot

in

n2 alAjG I2M6" 3" ;

443D MILLBROOK ROAD, SOUTHAMPTON SO1 OHX

622

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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EE CIRCUIT CARD

Q

CIRCUIT CARDS

PLK,
CONTROL
RED
MFRA

TO BUILD AN IR REMOTE CONTROL

TRANSMITTER AND RECEIVER

Two circuit cards will be given away free with next month's issue. On them you can build
an infra -red Transmitter and a matching Receiver for remote control or infra -red beam
systems. Full circuits and constructional details will be given in the issue.

PERSONAL CASSETTEAMPLIRER

Use your personal cassette player as an in -car stereo system with the addition of this
low cost amplifier. Using just twelve components this amp should appeal to both novice
and experienced constructors and can be used for a variety of applications.

METRONOME

O

All budding musicians eventually face a common problem; learning to keep time. A
metronome provides a cheap and effective solution to this difficulty. Better still is an
"accented" metronome, with a "ping" every few beats to indicate the start of each bar.
These are rather expensive to buy, but one may be built very cheaply from readily
obtainable components. This one is also pocket -sized, so if your instrument is portable
you can take it with you and practice anywhere.

SPECIAL
'SCOPE
OFFER

Two oscilloscopes at very special
prices for EE readers. The
Hameg HM205-2 Digital Storage
'scope and the HM203-6 two
channel 20MHz 'scope. Both
have built-in component testers.
Don't miss this offer.

COMPLETE INDEX FOR '88

ELECTRONICS
DECEMBER ISSUE ON SALE NOVEMBER 4
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ZENITH KITS FOR THE
ELECTRONIC
ENTHUSIAST

CIRCUIT BOARD ASSEMBLY/REPAIR JIG
It May Be A Little `Lo-Tech'-But It's

Incredibly Handy
Adjustable, rotating heads hold p.c.b.'s
firmly but safely for easy assembly or re-

100000100MI11.1110111M0IMMIN

IIIMME011000110001111000101000011

Mi

En
E. The following is a selection from our catalogue:

En

MN Black Ice Alarm (for Winter Motorists)

Kit £17.53 in

111111 M Negative Ion Machine, complete with case

MN
EN Miniature F.M. 'BUG' transmitter 60-145MHz

Kit £24.11 MIMI
Kit £6.95 II

ME II 3 -Watt F.M. transmitter 80-108MHz 12 -Volt
EN III Running light sequencer 10 -channel, varispeed

Kit £13.99 MI
Kit £15.89 NM

EIII Audio Power Meter 10 -LED indication
E. II VU -Meter 10 -LED indication PPM. display
MI II Electronic Door chime 3 -note - variable freq

Kit £12.94MN
M.
Kit £13.63 E.
Kit £9.85 NM

MN M Infrared transmitter/receiver system
Light Activated Relay, 9-12Volt opp

Kit £33.09 MO

Kit £8.91 NoMI

MI

R/Built £11.00 Es
E. Metal and Voltage Detector
Kit £5.50 MB
NM Tone Generator - Pulse or Warble tones
Kit £11.40 ME
.. M Loudspeaker Protector 5-100Watts
ME
ME
MN
All
Kits
are
available
READY
BUILT
please
see
latest
NM
UM
NM
Catalogue.
NM
NM
NM
EN 111 All Kits contain full instructions PCBs and components All
MN prices include VAT and postage and packing M Overseas
111111 orders add 10% to above prices 0 Please send Cheque or

N

MI

OMPostal Order with Order

OA

ZENITH ELECTRONICS Dept. 2
Cortlandt Business Centre
Hailsham, East Sussex, UK BN27 1AE

MI

Telephone (0323) 847973
Telex 878334 Fax 647204

IMII

MI

MN

Each jig hand
made for a
lifetime
of use.

EN
EMI

ME
EN
ME
0

S.A.E.

iI

(PA t+02r 6P1

iin Ems Iv Access & Barclaycard Orders

FREE

Nimmismiummosummissummos

Catalogue

Ell &11..1aull Telephone (0323) 847973
UM

pair. Insert components and simply flip over
to solder leaves both hands free for a better
job. Supplied with earthing lead for use with
CMOS.
Interchangeable heads for holding many
other items available.

1

MIIIIIIIIMMIIIIIMMINIIIIMMIIIIESIIIMIUMIII__-.....0111

Mini-jig£21.50 inc. p & p.

Mini-jig
takes any board
up to 145mmx 85mm.
Standard jig takes any board
up to 310mmx 145mm.

Standard jig£24.50 inc. p & p. Cheque or P.O. only please:
EVERETT WORKSHOP ACCESSORIES

5 Railway Terrace, Henllan, Llandyssul,
Dyfed, SA44 5TH, Wales

C
A
T
L

G
U
E

...IN ONE GREAT KIT!
The K5000 Metal Detector Kit combines the challenge
of DIY Electronics assembly with the reward and
excitement of discovering Britain's buried past.
THE KIT - simplified assembly techniques require little technical
knowledge and no complex electronic test equipment. All stages
of assembly covered in a detailed 36 page manual.

THE DETECTOR - features Analytical Discrimination
& Ground Exclusion, backed by the proven pedigree of
C -Scope, Europe's leading detector manufacturer.
A comprehensive instruction book is available @ £5 (deductable from order).
Ask at your local Hobby/Electronics shop or contact C -Scope for a copy of a
published Field Test Report.

erig ® 0 rd. wC-oStctoopne

LtKde.

Dept. 3E E281_61<

Road,International
Ashford, Kent
Telephone: 0233 29181.

624

FREE
Send a stamped addressed envelope or
up to 50p in coins to cover handling to:

BI-PAK CATALOGUE,
P.O. BOX 33, ROYSTON, HERTS. SG8 SDF
Please do not send cheques
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NOVEMBER SPECIAL OFFER
ONLY £130
"CLOSED-CIRCUIT" TELEVISION SYSTEM

AS

COMPRISING:

Cs-

cere+

1 x CAMERA

THE MALTINGS, HIGH STREET, WEM,
SHROPSHIRE SY4 5EN

1111101=3
VISA

CAMERA
1 x BRACKET

1 x MONITOR

USED

NEW

USED

DEPT. EE1 1

NORMALLY
COMPUTE
WITH LENS

VISIT OUR RETAIL SHOPS
WEM (MARCO), The Makings, High Street (0939) 32763

WOLVERHAMPTON (WALTONS), 55A Worcester Street (0902) 22039
BIRMINGHAM (SUPERTRONICS), 65 Hurst Street (021) 666 6504
SERVICE AIDS

EQUIPMENT CASES

.V.13.

3.45

Silicone Grease Tube
1.82

1.18
1.46
1.26

Sups Freeze -it
Foam Cleanser

LIATNIIR-61110111 -59

Video/Tape

1.11
1.40
1.16
1.28

118

Heat Sink Compound

Width

Light gauge 0.08mm 080
Standard gauge 1.2mm
0.78

296

1.94

IDS.

Ins.

Ins.

2.0

225

4.5
6.0
8.0
11.0

2.0
2.0
2.0
2.5
2.5
2.5
2.5
3.0
3.0
3.0
3.0
3.5
3.5
4.0
4.0
4.0
4.0
5.0
5.0
5.0
5.0
5.0
5.0
7.0

4.0
5.5
11.0
3.0
3.0
4.0
5.25
6.0
6.0
8.0
6.0
7.5
7.5
4.0
6.0
9.0
7.0
6.0
6.0
6.0
11.0
11.0
11.0
10.0
10.0
10.0

72
70

270
4.70

2W pack 5 each value EGO* to 2M2317 pieces

f

1.50

2.00

40

1.70

6.0
8.0
9.0
5.0
8.0
8.0
11.0
11.0
17.0

210

ADDMONAL KITS

2.60
3.00

Disc ceramic 50V
Zener Diodes Sea
Electrolytics R
Fuses 0/Blow 20mm

230
3.20
3.80
4.20
4.90
7.20
2.10
3.20
4.20
4.20
4.30
5.20
6.20
5.90
7.60
9.40
6.80

60
6.0
6.0
8.0
8.0
11.0
15.0
8.0
11.0
15.0
7.0
10.0
17.0

640

SOLDERING SECTION
Soldering Station comIs ste

7.50

XS25W

Iron kit c rnplate withn stand,Im sad
820

CS17 Iron kit
CI 5 Iron kit
XS25XV Iron

99
.30

kit

c re -

plate with steel & pug

A

8

C

58 35 Box/MB1
95 71 35 Box /MB2
76

95 37 Box / MB3
90 55 Box/ MB5
207 122 77 Box/ MB4
213 142 57 Box/ MBE
115
140

10+
911p

£1.05
E1.24
E1.70
E3.40
£2.60

BT APPROVED EQUIPMENT
Master Socket (flush)
Master Socket (surface)
Secondary Socket Itlush)
Secondary Socket 1surfacel
BT Cable (per metre)
BT Cable 100 metres
Line Jack Cord with plug
Extension lead, 5 mtr
Wiring Tool

Plug -431A
Slimtel Phone
Viscount Phone
Conversion kit & wiring diag.

E2.90
£2.75

E120
£1.85
15p

f12.00 reel
£1.25
£2.90
36p
25p

Both Volumes
Thyristors A -Z
Transistors A to 2
Transistors 2N -3N
Both Volumes

1 20
2.10
1.60
1.59
3 20

AC1410
AC142
AC142K
AC152

TAA611A 1
TA17143

SATSC

TBA520
TBAS30

764540
TBA560C

ISABIOS
I HA9502A
7 CA2 T050
1 0410055

£9.99
E10.75
£10.20
£13.50

f10.75
E10.65
E20.60
£0.95
E19.50

E695

I DA10355
TDA11705
I DA1352A
10A2030
TUA2530
I DA2532
TDA2580
UPC575C2
UPC1350C
LIPC1182/3
1.1PC1208C

UPC1356C2

8C17248X
BC177/8/C
BC182/4/B/C

0.171.

0.12
0.24

00222
00225
80232
80234
60235
00236
8D237
80410
00418
80439
60441

0.10

130707

LA LB

010
010

40149

0.95

BDX18
O 0031
81115

199
1 50

020
1 05

1 le
65

2a5
1 30
1 10
1 75

620
2 50

250
176
050
350
1 30
1 30

150
1 20
64
1.50
1 20

ISO

Oat

A01617162

Art is
Af 121

066

8C262

Al 239

0 65

110

1 SO

620
276
276

AY102

4 32
1 03
0 12

040(200

13,15
BA121

13,48
BA155
BA157

245
450

BC 108
41,41 or C
BC 109

0 10
0 14
0 10

1.99

A13 of C

1110

BC I15

o14
015

176

8C11/

O125

2

13C 125

45

405
275
1 25
3.00

SAFE BLOC

FIL14,

0 26
0 36
0 16

13114711

60148

010

BC 1498

0 12

BC 149

012
014

8159

CONNICI PPM tO COPS

1,160

£6.99

014
046
004

BT 141

MAINS 0011461. SIMPLY

4,40 =Si LW

0 LI

Bc 140

£6.99

LISTING MIUIPMINI ON

0 25
0 20

BC 118

2 00

BC1490

BC303

BC307A
8C3178
BC323
ETC327

0[328
BC337
BC338
13(350A

80351
80516

0.11

BC161
BC 1688

030
034
025

BC; 704 AJELiC

0.12

0.10
0.10
0.12
0.12

014
026
029
036
036
016
015
0 16

090
010
010
006
010
024
016
0 35

B13507

80520
00187

Bil17
BF119
BF 125

01127
Br 154
BF157
O f 160
BF 167
Elf 177

01'11

EI1:5574

010
010
010

805584

010

A o,6
°CY/0
BC/10

006
321

BCZ11

260

801240
BDI29

ON

1301300

00131

Boll?
60145
00136
00137
801313

00139
80140
60142
00145

1 20

066
046
050
026
026
026
030
030
029

0.115

106
1.20

ON
1.00
1 75

032
050
042

2p

8133/
01336
5035S
01.311

64450

0.60

50056
85020
05052
85,495A

042
020
035
025
090
275

011007662
B31014300

B3106500

02

0 15
0 12
0.20

020
023
034
044
046
040
030
0 30

042

on

3.30
0.96
0.76

61379/40:46

2110

60104

1.00

130105
BUT u6

140

-

- E2.10 10+0.90ea.)

202 REEL
14swg
16swg
18swg
20swg
22swg
24swg
26swg
28swg

60p
62p
65p
68p
75p
78p
85p
88p

30swg
32swg
34swg
36swg
38swg
40swg
42swg
44svwvg

f1.05
E1.15

El 45
£175

00184
80187
01309

8/0365600
1300487300

01 001
01 H90

086

B/101

0 64

BF 141
111051

80009600

034

81150
BBFT 09V502

BYX71,600
1227

F5024
MCR106/5

032 ME0413

ON

070
052

010.405

1 34

1311100

020

0.57

13R101

036
066
675
004

130196
110199

0 36

MF6007
Mr 021
MJ400

016 M42955

0.28
0.28
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.38
0.38
0.38
0.38
1.45

0.95
0.65

C -Tag - 1.8AH
10 off 65p, 100 55p

END NIPPERS
THE

PAIR Tf
4in.
£1.99

12V RECHARGEABLE UNIT
10 x D size Ni-Cads (4Ah) encapsulated in a black plastic Case. fuse
holder gives 12V output when fully charged. Ex -equipment -fully
tested and gLararlie e 9. 245 x 75 x 75mm.

£6.99 plus £1.85 P&P plus 15% VAT

ON
ON

130182

00727
80278
BY238
BYX10
Bon 36/150

026
028

sub -miniature pair of flat nose pliers,
yellow insulated handles
Length 4in.
Order code S0/025

050
060
010
006
010
035
045

35p
10p
40p

EX -EQUIPMENT
C NI -CADS

Price £8.50

FLAT NOSE PLIERS -ECONOMY
A

ON

80133
50135
60164
BY179

1302104090

ready to go.
reception can be obtained on any FM
radio.
Frequency: 105-109 MHz FM
Power: PP3 9V battery (not included)
Dimensions: 4.25in x 2.25in x 0.15in.

140

290
1 le

100+

40p
45p
45p

LM317T
LM723

cover -insert battery -and you're

2.75

130126
BY 127

00200
80107
00210400

have obtained over 1/2 mile, but it does
depend on conditions. Simply remove

290

BuY690
80630
80103
60122

10+

78L05
78128
78L12
78L15
7805
7808
7812
7815
1818
7824
7905
7912
7915
7918
7924
LM305H

90p
92p
94p
£1.02

Vary High Quality 'MINI -BUT -Ideal
ter Baby Alarm, etc!!
A very good range is obtainable -we

Order Code S13/034

I+

45p

VOLTAGE
REGULATORS

110

130069A

0 72

014
016
021
022
028
050
065
026
0 40

040
070
0 30
1 50
0 30
0 30
1 20
0 70

026
062
1 45
1

10

TERMINAL BOX
Terminal junction box for powering D.C.
accessories. Gives three pairs of pillar
screw terminals colour coded red and
black. 90cm lead fed from cigar lighter
plug. Current: 3A max.
Dimensions: 84 x 55 x 32mm.
Order code SO/158

PRICE 1+ £1.50 io+£1.25

12V Twin Fluorescent lamp
12" Double Tubes
IDEAL FOR BOATS,
CARAVANS, VANS, ETC.

Electronic Component Mail Order Company -Established 1972
SEND £1 for 100+ PAGE CATALOGUE INCLUDING DISCOUNT TICKETS
50p OFF £5+ORDER, £1 OFF £10+ORDER, £5 OFF £50+ORDER
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Red

Amber50p
Green 50p

- E2.50 (10+ E2.20ea.)
- £4.10 110+C3.90ea I

1.76
1 60
1.50
1 75

IluY20

038

151
045

1.76
1.76

1141133

1314151

1 60
1 02

360
205
120

8113&60)
01156860K

13145'

0.50

3.25

B0102/300
BT106
00116
81119

5U204
SU205
BU208A
8U3265
00401
130000

0.341

BF27i
of 213
01274
01294
01136

130039

0.14
0.44
0.23

51263
BF 270

060
275

00126

2.18
2.50
3.98

FLASHING LEDs

£1.25 11 0+E1.20ea.)
90p 110+ 85pea.)

-

ENAMELLED COPPER WIRE

00103
00303

042
OM

OF758
O f 2/9
OF262

O f 257

60150
80165
00201
CC:'77

0.64
0.76

015
022
026
030
034
034

1301500

OD 1443

0.311

015

B1241

130550

030

Bf 185
B1 194A
BF 1%

0 Oa

A or 0

0 30

076

0 47

BC548

8C549

052
030

BF 184

60440

010

0.40

01182
B1183

BF1130
BF 181

01274./
10740

AB 01C

ON

042
036
027
027
032
041

al 78

008
030

0 16
0 12

801050
801100

220

80301
80302

BC547

306

01310513

AB

040
020
032
030
042

02

BC2131
BC237
BC238
BC251 ATB

AF 279S

00211
AU110

BC213/4313/C

LA LB LC

050
050
050
056

45000

A B a LC LB

120

41126
41131
41139

Afire

Li. L8 1 C

2 10
0 70

AF 124
AT 125

13C1831

210

ON

AF 114

BC 183iA/FPC

3p

FM TRANSMITTER
P,,re a 1

BC2121.

IAIBLC

10p
10p

Holder*,

Also 18 SWG

BC2121768/C

BC1821.

Amber 12p
Yellow 12p

PP3

10+f3.75

100+
5p

AA, C, D &
PP3 NI -CADS

C
D

I

to+
8p
9p

6p
8p
lip

NI -CAD RECHARGEABLE BATTERIES

SOLDER AT A RIDICULOUSLY LOW PRICE!!
500gms reel of 22 SWG
Multi -Core Solder 60%

1+
9p

Green tip

£4.50

ACCESSORIES
LATEST CATALOGUE El

036

032

AC IRS

E13.00
E10.45
£5.40

£10.00

0.60

Red

Charges AAA,

AVAILABLE:
ABS, DIECAST, ALUMINIUM AND

ONLY £4.99

1.50

LED 5mm

---

tin 40% alloy non -corrosive

2p each. 15p/10. 75p 100
2p each. 15p/10. 75p 100
5p each. 10p/10. 3.00/100
8p each. 60p/10. 500/100

CHARGER FOR NI -CAD BATTERIES

OVER 7,000 ITEMS STOCKED.
LARGE RANGE OF BOXES

0.42
0.24

046

I34 single unswitched
13A Single switched
13A Twin unswitched
13A Twin switched

AA

040

0.40

AC15311
AC 176K

FOR OUICI07 AND SAI ELY

f5.50

056
034
046
036

AC141

VeN IRO to 10M 1E12 Range)
1/2W 2R2 to 10M1E24 Range)
1W IOR to 2M2IE12 Rangel
2W 108 to 2M2IE6 Rangel

AAA

AC I88K
A1022
AD142

2 30

704550

0.30
0.36

MAINS SOCKETS

ORYX PORTASOL GAS SOLDERING IRON
1+ Price £16.00
5+ Price £15.30
4
SPARE TIPS- 1,2.4, 3.2, 4.01in £4
LDERING PUMP

£3.78

RESISTORS -CARBON FILM 5%

ENQUIRIES WELCOMED FROM
SCHOOLS AND COLLEGES

AC187K

3 15

ST0015
rA4203P
TA7204P
TA7205AP

Pape III

99pea. 10 off 90p ea.
99p pair

PRICE

TEST PRODS -fused-

DIODES
TyPe
BC171/A30

Improves signal 3 times
£13.66
Second Set Amplifier
Improves signal to 2 sets 50% £12.72
CB Interference Suppressor
Minimises CB interference on TV E4.45

radio signals

AC187

1.4515151

01976227N
SN7651374

dersucker

LI

Separates UHF TV signals from FM

540

Spare nozzles for sol-

TV Indoor Amplifier

TV/FM Diplexer

13A TEST PLUG- useful for testing

176

MC.13074
MC1327/1
MT 2378
NE555
SAS566 S

45mm.
Quantity available: 320
Order Code 80/050

PRICE 47.99

3 20

135

Dimensions: L290 x W 130 x D

PRICE 1+75p 6+60p

BC184

490
040
000

050
230

SA55705
SAS580
SA5590
STI/622605

Antes elements
Antes bits
Antes stands
Soldersucker

1+ 10+
Co -Ax Metal Plug
20p 18p
Co -Ax Line Socket
25p np
Co -Ax Line Connector
12p top
Co -Ax In -Line Splitter
80p
TVNideo/Computer Combiner
E3.09

LOGIC PROBE

11.00
10.90
5.60
5.80
3.20
1.15
2.20
2.99

"f11.00

finish up with a very handy box.

unless otherwise
stated.

010
010
012
010
010
012
000
010
010

L M39006
M515131

E26.04
E6.90

BOOKS
Data Volume 1 -Trans data &

I.C. CMOS
I.C.TTL
LIN Volume 1
I.C. LIN Volume 2

016

CASIOOM
CA3020
CA3065
HA1366,69
LA4422
101131
M324N

f17.35

Full range of Babani Books now in
stock.

drawings A -BUY
Data Volume 2 -as above C -Z
Data Volume 3 -2N -2N6735
Data Volume 4- 2SA & on
Diodes Volume 1
Diodes Volume 2
Both volumes

741

AC I TBK

LM38066 P
IN:W(7514 P
LMIU1 IN
LM14586

CS 18W as above
Antes 15W iron
Antes 18W iron
Antes 25W iron

Type
AC128

Ill EACH

1+
£1.04
£1.14
£1.34
£1.88
£3.60
£2.70

attached

TRANSISTORS

ATE D

CIRCUITS

High impact ABS
Colour: black
Internal Dimensions
Imml

100 pieces f7.25
80 pieces £3.75
80 pieces E750
120 pieces E6.75
120 pieces E6.74

Pre-set Pots -H
Pre-set Pots -V

plete with 30W
or COW iron
which)

TO ALL
ORDERS

125 pieces 0.50
55 pieces 0.50

Fuses T/Delay 213inm

1120

STANDARD ABS BOXES

21.75

Co -Ax cable 75 Ohm 100 metre reel

box with hinged lid. Intended as a

13A sockets.

Industrial reel 1.2mm

lAW pack 10 each value E12 -10R to 1M 610 piece
4.50
TAW pack 5 each value E12-100 to 1M 305 pieces
2.95
1/4W pack Popular -113R to 10M 1000 pieces
6.50
1/2W pack 10 each value E12 -2R2 to 2M2 730 piece 7.75
1/1W pack 5 each value E12-202 to 2M2365 piece
1.70
1/1W pack Popular -262 to KIM 1000 pieces
9.50
1W pack 5 each value E12-202 to 1M 353 pieces
13.75

Price

socket set box but when you remove the plastic socket tray you

Said. Mop

RESISTOR KITSmes mem iadivideally packed
DIMENSIONS
Height
Depth

+15% VAT

1.20

124
155

1.1.-41.11111INIVOI

HANDY BOX
A very useful strong aluminiun

Silicone Grease Spray

Head

Cleaner
Plastic Seal
Aero Klene
Anti Static Spray
Excel Polish
Aero Duster
Super 10

PLEASE ADD
85p P&P

Rapid Fire extinguisher

Goldklene Degreasing
Solvent
1.78
Switck Cleaner Lubri

£150.00
TV AERIAL ACCESSORIES

ONLY

ATTRACTIVE WHITE
FITTING, RIBBED
PERSPEX DIFFUSER.
ON/OFF SWITCH.
aft. CABLE. TRANSISTORISED
CIRCUITRY, KEYHOLE FIXING.
12V D.C. 8W TUBES.
368 x 67 x 43mm

£5.99

625

gENV4 ELEM NOM
TOP KITS

PROJECT KITS
Magenta supply Full Kits: Including PCB's (or Stripboard), Hardware, Components, and Cases
(unless stated). Please state Kit Reference Number, Kit Title, and Price, when ordering.
REPRINTS: if you do not have the issue of E.E. which includes the project, you will need to
order the instruction reprint as an extra: 80p each. Reprints are also available separately -Send
£1 in stamps.
REF

NO.
792

KIT -TITLE
SOLDERING IRON TEMPERATURE
CONTROLLER Oct 88
EPROM ERASER Oct 88
BREAKING GLASS ALARM Sept 88

AMSTRAD PIO Sept 88
TIME SWITCH Aug 88
SPIKEATER July 88
UNIVERSAL NICAD CHARGER July 88
ISOUNK July 88
VIDEO WIPER July 88
HEADLIGHT REMINDER June 88
DOOR SENTINEL May 88
SUPER SOUND EFFECTS
GENERATOR May 88
CABLE & PIPE LOCATOR April 88
STEREO NOISE GATE April 88
INDUCTIVE PROXIMITY 0E7. April 88
LOW FUEL ALERT April 88
SEMICONDUCTOR TESTER Mar 88
UE DETECTOR Mar 88
ENVELOPE SHAPER Mar 88
SOS ALERT Mar 88
VARIABLE 25V -2A BENCH
POWER SUPPLY Feb 88

739
740

CAR LAMP CHECKING SYST. Feb 88
GAME TIMER Feb B8
QUIZMASTER Jan 88
TRANSISTOR CURVE TRACER (BBC)
AUDIO SIGNAL GENERATOR Dec 87
DUAL MAINS UGHTS RASHER Dec 87
ACCENTED BEAT METRONOME Nov 87
ACOUSTIC PROBE Nov 87

741

(less bob & probe)
BBC SIDEWAYS RAM/ROM Nov 87

770
765
767
7463

NI

744
705
734
735
136
723

ra
178
730
724
110
719

720

VIDEO CONTROLLER Oct 87
TRANSTEST Oct 87
AUTOMATIC PORCH LIGHT Oct 87
CARAVAN FRIDGE ALERT Oct 87
STATIC MONITOR Oct 87
ELECTRONIC MULTIMETER Sept 87
NOISE GATE Sept 87
PERSONAL STEREO AMP Sept 87
BURST -FIRE MAINS CONTROLLER Sept 87
SUPER SOUND ADAPTOR Aug 87
3 BAND 1.6-3014111: RADIO Aug 87
BUCCANEER I.B. METAL DETECTOR inc. coils

and case, less handle and hardware July 87
DIGITAL COUNTER/FREO METER (10MHz)
inc.ease July 87
MONOMIX July 87
FERMOSTAT July87
VISUAL GUITAR TUNER Jun 87
MINI DISCO LIGHT Jun 87
WINDSCREEN WASHER WARNING May 87
FRIDGE ALARM May 87
EQUALIZER IIONISER) May 87
BULB UFE EXTENDER April 87 (less easel
EXP. SPEECH RECOGNITION April 87
ACTIVE VI BURGLAR ALARM Mar 87
VIDEO GUARD Feb 87
CAR VOLTAGE MONITOR Feb 87
SPECTRUM SPEECH SYNTH. (no calFeb 07
SPECTRUM I/O PORT less case. Feb 87
STEPPING MOTOR BOOSTER (br abovelFeb 87
STEPPING MOTOR MD200 Feb 87

PRICE

E17.51

£19.98

529

E17.61

5211

£6.99
£24.51

523
524
526

£33.59
£7.59
£12.81

513
514
515

124.95

£12.99
£15.35
£26.90

eassJan 87

10 WATT AUDIO AMPLIFIER Oct 86
LIGHT RIDER LAPEL BADGE Oct 86
LIGHT RIDER DISCO VERSION
LIGHT RIDER 16 LEO VERSION
SCRATCH BLANKER Sept 86
INFRA -RED BEAM ALARM Sept 86
FREEZER FAILURE ALARM Sept 86
CAR TIMER Sept 86
BATTERY TESTER Aug 86
TILT ALARM July 86
CARAVAN BATTERY MONITOR July 86
SQUEEKIE CONTINUITY TESTER July 86

512
503
504

491

f1.63

493

E6.43

481

f23.51

473
464

£11.80
£14.99

f9.36
£49.73
E7.10
£14.32
£18.96
£14,98
£13.64
120.90
£20.95

KIT -TITLE

NO.
541
540
542
543

£9.50

461

459
455
453

444
432
430

417
392

£16.26
E27.53
£29.14
19.70
£17.17
£5.44
£8.66
£46.96

ELECTRONIC SCARECROW July 86
PERCUSSION SYNTH June 86
PERSONAL RADIO June 86
WATCHDOG June 86
MINI STROBE May 86
PA AMPUFIER May 86
STEREO REVERB Apr 86
VERSATILE PSU Apr 86
FREELOADER Apr 86
BBC MIDI INTERFACE Mar 86
INTERVAL TIMER Mar 86
STEREO HI-FI PRE -AMP

MAINS TESTER & FUSE FINDER Mar 86
FUNCTION GENERATOR Feb 86
POWER SUPPLY FOR ABOVE
MUSICAL DOOR BELL Jan 86
DIGITAL CAPACITANCE METER Dec 85
SOLDERING IRON CONTROLLER Oct 85
R.IAA. PRE -AMP Sept 85
STEPPER MOTOR INTERFACE FOR THE BBC
COMPUTER less case Aug 85
1035 STEPPER MOTOR EXTRA
OPTIONAL POWER SUPPLY PARTS
CONTINUITY TESTER July 85
AMSTRAD USER PORT July 85
ELECTRONIC DOORBELL June 85
GRAPHIC EQUALISER June 85
INSULATION TESTER Apr 85

GAMES TIMER Jan 85
SPECTRUM AMPUFIER Jan 85
DOOR CHIME Dec 84
BBC MICRO AUDIO STORAGE SCOPE
INTERFACE Nov 84
PROXIMITY ALARM Nov 84
MAINS CABLE DETECTOR Oct 84
DRILL SPEED CONTROLLER Oct 84
GUITAR HEAD PHONE AMPLIFIER Sept 84
VARICAP AM RADIO May 84
EXPERIMENTAL POWER SUPPLY May 84
SIMPLE LOOP BURGLAR ALARM May 84
FUSE/DIODE CHECKER Apr 84
QUASI STEREO ADAPTOR Apr 84

£2325
£14.31
£13.57

SIGNAL TRACER Feb 84
BIOLOGICAL AMPUFIER Jan 84
CONTINUITY TESTER Dec 83
CHILDREN'S DISCO LIGHTS Dec 83
NOVEL EGG TIMER Dec 83 inc. case
STORAGE 'SCOPE INTERFACE FOR
BBC MICROAug 83 less software

1311.39

126.53
126.45

57.07
£21.00
£12.14

HIGH POWER INTERFACE BOARD

£22.99
E12.59
E5.12
E9.M
£15.53

USER PORT I/O BOARD
293

£524

278

£20.96

270
263
262

E35.65

M939
£12.58
E20.92
£9.44
E5.45
£16110

HANDS-OFF INTERCOM (par NANA.)
CAR ALARM Dec 86
RANDOM NUMBER GENERATOR Dec 86
BBC 16K SIDEWAYS RAM Dec 86
CAR RASHER WARNING Nov 86
2013MHz DIG. FREQUENCY METER Nov 86

REF

£10.49
£12.47
£15.72
£12.97
£9.37
£62.90
£36.70

£1020
E19.62
£13.64

55.83
E28.35
£15.50
£8.72
E7.19
E7.82
E17.17
E3.52

Aug 83 no case

less cable +plug

277

255
242
243
240
737
225

201

209
211

197
181
149
124
122

111
113
111
101
106
101

less cable+ plug +-case
MW PERSONAL RADIO less case,May 83
MOISTURE DETECTOR May 83
NOVELTY EGG TIMER April 83Iess case
BUZZ OFF March 83
PUSH BIKE ALARM Feb 83
71 TAPE CONTROL Nov 82
2- WAY INTERCOM July 82 no case
REFLEX TESTER July 82

EGG TIMER June 82
CAR LED VOLTMETER less case. May 82

BURTON -ON -TRENT,
STAFFS. DE14 2ST.
0283 65435, Mon -Fri 9-5

Access/Barclaycard (Visa) by
phone or post.
24 hr Answerphone for credit
card orders.
Our prices include VAT

626

E1187

£30.43
£11.53

E824
£13.86
£26.95
E26.44
£24.69
£8.40
£27.94

£1817
£49.19
£8.82
£24.84
£7.62
£18.72
£41.55
E5.47
£16.74

£11.68
£14.50
E5.14

£6.20
E17.67

£7.56
126.94
£19.58

A superb design giving 0-25V and 0-2.5A. Twin pant
meters indicate Voltage and Current. Voltage is var
able from zero to 25V.

£18.78

Current -Limit control allows Constant Current chart
ing of NICAD batteries, and protects circuits from ove
load. A Toroidal transformer MOSFET power outpt

£3625

device, and Quad op -amp IC design give excellent pe
formance.

13.11
16.91

122.66
£5.53

OUR KIT REF. 769 £49.73

E8.613

£7.99
£13.15
£23.56
(1 7.16

£435
£13.73
£18.77
£24.14
£12.59

COMPONENTS, KITS,
TOOLS,
MOTORS, GEARS, PULLEYS, OPTICAL
FIBRES, ROBOTICS, AND MUCH MUCH
MORE -IN OUR

£10.411

£12.90

NEW CATALOGUE £1.00

£19.34
£12.99

£1322

INTRODUCING DIGITAL ELECTRONICS
COMPONENT PACK E13.99
INCLUDES BREADBOARD AND BATTERY

E31.67
E9.60

£6.88
£6.91
£5.68
E14.17

03.98

f5.69
£9.79
£6.86
£4.00

CAMERA OR FLASH GUN TRIGGER

SUSTAIN UNIT Oct 81
TAPE NOISE UMITER Oct 81
HEADS AND TAILS GAME Oct 81
PHOTO FLASH SLAVE Oct 81
FUZZ BOX Oct 81
0-12V POWER SUPPLY Sept 81
SOIL MOISTURE INDICATOR E.E. May 81
GUITAR PRACTICE AMPLIFIER Nov 80
SOUND TO LIGHT Nov 80 3 channel
SPRING UNE REVERB UNIT Jan BO
UNIBOARD BURGLAR ALARM Dec 79
DARKROOM TIMER July 79
MICROCHIME DOORBELL Feb 79
SOUND TO LIGHT Sept 78
IN SITU TRANSISTOR TESTOR Jun 78
WEIRD SOUND EFFECTS GEN Mar 78
ELECTRONIC DICE Mar 77

MAGENTA ELECTRONICS LTD.
SHOP NOW OPEN -CALLERS WELCOME
EE70, 135 HUNTER STREET,

PRICE

USER PORT CONTROL BOARD July 83

Mar 82 less tripod bushes
205
206

MOSFET VARIABLE BENCH
25V 2.5A POWER SUPPLY

£1720

07.63

MOTOR -GEARBOX ASSEMBLIES
Miniature gearboxes
complete with quality
electric motor. Variable
ratios by fitting 1 to 6
gears. 1.5-4.5v, 3-2200
rpm. Long 3mm shaft.
Ideal for robots and
buggies.

£5.97627
E3.47
£4.79
E10.05
E24.55
E5.66
£22.95
£29.38

£3427
£0.38
£4.03

f21.99
£10.911

£9.42
£7.62

SMALL (MGS) £3A9 LARGE (MGL) £3.98
ADVENTURES
WITH ELECTRONICS

Component pack includes S DEC and
all components for the projects.

OPTICAL
FIBRES
TRIAL
PACK OF

LEGO Technic Sets

METRES.

An easy to follow book suitable for all
ages. No soldering, uses an S DEC

breadboard. Lots of clear diagrams
and instructions to build 16 projects.

10

E626

ADD £1 P&P TO ALL ORDERS.
PRICES INCLUDE VAT.
SAE ALL ENQUIRIES.
OFFICIAL ORDERS WELCOME

OVERSEAS: Payment must be
sterling.
IRISH REPUBLIC and BFPO. UK
PRICES.

EUROPE: UK PRICES plus 10%.

ELSEWHERE: write for quote
SHOP HOURS: 9-5 MON-FRI.

TEACHERS WE ARE STOCKISTS OF
THE WHOLE RANGE. CONTACT US
FOR BROCHURES. VERY COMPETITIVE PRICES AND QUICK DELIVERIES

STEPPING MOTORS 12
VOLT
48

STEPS

STEPS

11ilf80
f200

0

Nine
assorted
types
& data.

£1.99

)7f14 1
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0283 65435

=
FROM MAGENTA

ERECTAI 6111111C
iTrEACINI---111n 00/09.1
f2 4S
From the
Publishers of

A SELECTION OF OUR BEST PROJECT KITS

grieY
ntonms

As usual these kits come complete with printed circuit boards, cases,
all components, nuts, screws, wire etc. All have been tested by our
engineers (many of them are our own designs) to
ensure that you get excellent results.

INSULATION TESTER
An electronic High Voltage tester for mains
appliances and wiring. An inverter circuit
produces 500 volts from a PP3 battery and
applies it to the circuit under test. Reads
insulation up to 100 Megohms. Completely
safe in use.

OUR KIT REF 444 £19.58

DIGITAL CAPACITANCE METER
Simple and accurate 11%) measurements
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

City and Guilds
Certificate Course

INTRODUCING
MICROPROCESSORS

value.

£41.55
OUR KIT

TEACH -IN 88/89 BOOK

REF 493

£2.45

3 BAND SHORTWAVE RADIO

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

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.

OUR KIT REF 718 £25.27

Written by Mike Tooley B.A. this course can lead
successful readers to a City and Guilds Certificate.

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

Everything you need to know is included-even
Pre-test papers, etc. Make sure of your copy, send
in the priority order form with your payment now.

Digital
Frequency Meter

Send to Direct Book Service, 33 Gravel Hill, Merley,
Wimborne, Dorset BH21 1RW.

(#)

KIT REF 563 £62.98
'EQUALISER' IONISER

TEACH -IN 88/89-INTRODUCING

SUPER SOUND-EFFECTS GENERATOR

MICROPROCESSORS,
PRIORITY ORDER FORM

araoust8

NAME
ADDRESS

A mains powered Ioniser that
produces a breeze of negative
ions in the air. A compact,
safe, simple unit that uses a
negligible amount of electricity.

KIT REF 707 £15.53

A wide range SN76477 sound effects
board giving: Bird Chirps, Sirens, Helicopters,

Explosions,

Phaser

Guns,

Please send me a copy of Teach -In 88/89-Introducing

Steam Train sounds, and more. Supplied without a case.

KIT REF 781 £12.99
I

Everyday Electronics, November 1988

Microprocessors as soon as it is published (Oct. 28 1988)
I enclose cheque/PO £ sterling only) for £
(overseas readers add £1 postage).

--- - - - - - - - - - - 627
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Sendor

SAE

50p*
CATAL&OGUE

NOW IN STOCK these giant size solar panels

12 x 12in will deliver 12 volts 200mA in
bright sunlight and 11.5 volts 60mA on a

typical British summer day (dull and overcast). HUNDREDS OF USES in the car or
caravan, e.g. Charging NiCads, powering
low voltage circuits where mains or battery
supplies are inconvenient or coupled to a
lead acid battery and a simple inverter you
could build yourself a self contained mains
supply for low power appliances. Stock No.
303 145. £14.50 (plus E1.75 for p&p on total
order).

SOLID STATE RELAY BARGAIN
'Zero Voltage Switching: No radio interference problems '2.5KV Input to Output Isolation: No risk of damage to your computer
or driver circuits. 4KV Terminals to Heat sink Isolation: Simply bolt onto a heatsink.
'3V to 32V Input Voltage: easily interfaced
to TT) or CMOS Logic. 24V to 240V rms
Load Voltage: Allowing mains loads to be
switched. `Built in Snubber Network: Ena-

PACK J: 50x1N4148 Si. diodes £1.00
PACK K: 40xNPN/PNP transistors BC182/212 General
Purpose £225

16

10% OFF when you buy ALL 10 PACKS

logic

can be used to switch up to 16 items of
equipment on or off remotely. The outputs
may be latched (to the last received code) or
momentary ion during transmission) by spe-

ted at 40 deg C.

be used.

ELECTRONIC GUARD DOG KIT

woo'
woof,
S

1

4".""!
i wine.

ed to a doorbell, pressure mat or any other
intruder detector and will produce a random series
of threatening barks making the would be intruder
think again and try his luck elsewhere. The kit is

supplied complete with high quality PCB, transformer, all components and instructions All you
need is a mains supply, intruder detector and a
little time. The kit even includes a horn speaker

which is essential to produce the loud sound
required The "dog" can be adjusted to produce
barks ranging from a Terrier to an Alsatian and

contains circuitry to produce a random series of
barks giving a more realistic effect.
£24.00
XK125Compfete kit of parts

MK1 B Transmitter
MK9 4 -Way Keyboard
MK10 16 -Way Keyboard

E2.20

£6.55
£2.60

HOME LIGHTING KITS

bling reception on a standard domestic FM

Good quality tools selected to offer
outstanding value for money

radio.

650 004 bin mini. Snipe Nose Pliers. Serrated

f2.10
f2.10

handles and return spring.

650 006 Light duty cutters. Cutting capacity
0.22-1.2mm copper wire.
f 1.60
TOOL KIT - Contains: side cutters. snipe nose
pliers, wire strippers, flat blade screwdriver, phillips screwdriver in black textured. reinforced and
padded case which when opened out measures
240x205mm
f 6.80
650 007 Self -adjustable automatic wire stripper

Range approximately 300m

depending on terrain. Powered by 9V PP3
(7mA). Its small size and highly sensitive
electret microphone makes it ideal for surveillance, baby alarm, etc.

the above. Zero switching to reduce

£10.80
DLA/1 for DL & OLZ 1000K) Optional opto input

allowing audio 'beat/light response .... 77p
13L3000K - 3 -channel sound to light kit features

zero voltage switching, automatic level control
and built-in microphone. IkW per channel £15.60
The DLE1000K is an 8 -way sequencer kit with built

in opto-isolated sound to light input which comes
complete with a pre-programmed EPROM containing EIGHTY - YES 801 different sequences
including standard flashing and chase routines.
The KIT includes full instructions and all components (even the PCB connectors) and requires only

LOW COST MULTIMETER
A versatile meter with 19 ranges including 10A DC
Et BATTERY TEST. Case is tilted for easy reading.
Supplied complete with batteries, test leads and a
manual. Ideal meter for the beginner. Input

impedance 20K ohm per volt. AC Volts:

0-10-25-1000V 5%. DC Volts: 0-2-520-25-250 +

650 018 Wire Stripper
650 013 Screwdriver

£1.50
£0.15

Current:

TD300K
TS300K
TDE/K

Soldering Irons
650 018 Economy 15W Iron
650 100 15W ANTEX Iron
650 103 18W ANTEX Iron
650 104 25W ANTEX Iron

£2.99
E6.80
£6.95
£7.10

Battery test: 9V-1.51/1

LD 300K

£9.30
£9.30

Touchdimmer
Touchswitch
Extension kit for 2 -way
switching for TD300K
Light Dimmer

£2.95
£4.75

1000V

%F.* POWER STROBE KIT

an opto isolator. Instructions are also supplied on modifying the unit for manual
triggering, as a slave flash in photographic

applications or as a warning beacon in
security applications. The kit includes a high

quality pcb, components, connectors, 5Ws
strobe tube and full assembly instructions.
Supply: 240V ac. Size: 80 x 50 x 45.
XK124 STROBOSCOPE KIT
£13.75

Protection: Fuse
Dimensions: 154 x 77 x
43mm
£8.62

405 103

Takes up to 4 x AA size.
Charges 2 batteries in 4-6

£31.50

Designed for use with our lode
inechanam (701 1501 this tit will
operate !tom a 90 to 150 supply
diming e standby currant of only
50pA There au ow 5000 posm
ble 4-dign oxnbmations and the sequence can be easily changed

To make things ran more difficuh for an unauthorised user vi
alarm can be sounded shier 3 to 9 incorrect entries -selectable by

mum of a link. TN alarm can sound la e few seconds to over 3

memos dairy switch ten the kritmerd is disabled preventing
Naha entries A latched or momentery output a wettable making
the ure ideal for door lads, burglar elates, car 1111M0bIllififS, etc.
A menbrene keyboard a pushbutton switches may he used end a
beep sands when a key Is depreseed. KO includes high qualm.
PC8, all components. connectors, high power Pero barer end full
assembly end UM ifiStrUtt10113

TEN EXCITING PROJECTS
FOR BEGINNERS
This Kit has been specially designed for the beginner
and contains a SOLDERLESS BREADBOARD, COM-

PONENTS, and a BOOKLET with instructions to
enable the absolute novice to build TEN fascinating
projects including a light operated switch, intercom,
burglar alarm, and electronic lock. Each project
includes a circuit diagram, description of operation
and an easy to follow layout diagram. A section on
component identification and function is included,
enabling the beginner to build the circuits with

£15.00

hrs. depending on strength
itof sunlight. Ideal for
boating, caravanning,
modellers, etc. £6.50

A MUST for working with TTL & CMOS devices.
Displays logic levels and pulses down to 25nS
with LEDs and sound Comprehensive instruction
booklet supplied
Working voltage
4-16V dc
Input Impedance
1M
Max i/p frequency
20MHz

ELECTRONIC
WEIGHING SCALES
This kit

contains a
Single Chip Microprocessor,
PCB,
displays and all elec-

RECHARGEABLE SOLDERING IRON
Powerful cordless iron complete with table -top/
well -mounting charging bracket. Reaches solder-

0:44 HIGH SECURITY LOCK KIT

)(KT 21

LOCK KIT

350 118
701 150

Set of Keyboard Switches

£15 95
£4.00

Electric lock Mechanism
12 volt

£16.50

Uses "burst fire- technique to maintain temperature to within
0.5*C. Ideal for photog-

raphy,

incubators,

wine -making, etc. Max.
load 3kw (240V ac) Temp. range up to 90C. Size:
7 x4x2 Sums
MK4
£7.80

tronics to produce a
digital readout of

ing temperature in 10 seconds. Includes lamp
which lights when soldering. Comes with mains
charging unit and 12V car battery

weight in Kgs. or Sts.
and Lbs. in normal use

adaptor.

S s actof er £15.95
HELPING HANDS
Magnifier and crocodile clips on ball and
socket joints mounted on a heavy base.
Ideal for holding and
inspecting PCBs dursoldering, fault
finding, etc.
(650 035)
£3.95
ing

a

=

toothed

wheel

(pattern provided)

is

made to rotate when a weight is placed onto the
scales,

interrupting two infrared beams. The

processor counts the number of teeth passing the
sensor (up or down, depending on which beam is
broken first), and shows the reading on the LED
display in Sts. and Lbs., Lbs or Kgms. A PCB link

selects the scale for bathroom or two types of
Kitchen Scales. A linear version of the toothed
wheel could also be used. Other uses include
up/down counters. A low cost digital ruler could be

made by using a wheel with the correct tooth to
diameter ratio. EEI

TNELECTRONICS

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

0 -10K -

AA -1.5V CD

"v.., 1 to 15Hz this kit also

ternal voltage source leg. a loudspeaker) via

0-2.5-25m
a4%.

SOLAR POWERED NICAD CHARGER

Designed to produce a
high intensity light pulse
includes circuitry to trigger the light from an ex-

5%. DC

+

250mA-10A
Resistance:
100K -10M

LOGIC PROBE

a box and a control knob to complete. Other
features include manual sequence speed adjustment, zero voltage switching. LED mimic lamps
and sound to light LED and a 300 W output per
channel. And the best thing about it is the price.

£5.50

INTRODUCTORY PRICE

at a variable frequency of

interference

628

only 45x25x15mm, including the built-in
microphone. Frequency 88-100MHz ena-

ents and full instructions and are designed to replace a standard wall switch
and control up to 300W of lighting.

'

features bi-directional sequence and dimming.
£19.25'
1kW per channel
0121000K -A lower cost uni-directional version

confidence ORDER NO. XK118

Highly sensitive FM transmitter Measuring

£3.95

DL1000K - This value -for -money 4 -way chaser

ONLY

4

(1st 6 parts)
only £11.95

with built-in cable cutter.

These kits contain all necessary compon-

DISCO LIGHTING KITS

of

ELECTRONICS COURSE

850 005 6in lap jointed side cutters. Insulated
£16.30
£7.50

SUPER -SENSITIVE FM
MICROBUG

-.NS

INTRODUCING DIGITAL

jaws and return spring.

MK12 IR Receiver (incl. transformer)

601 133 Box for Transmitter

One of
the best deterrents
to a burglar is a guard
dog and this new kit provides the barking without
the bitel The kit when assembled can be connectI's

Components
for the new EE

outputs (0-15V) which with suitable interface
circuitry (relays, triacs, etc - details supplied)

Maximum Current: 4A with no heatsink fit£2.25 I

V5::°

PACK F: 25xRed LEDs 5mm £1.75
PACK G: 25xG reen LEDs 5mm 12.90

cifying the decoder IC and a 15V stabilised
supply is available to power external circuits.
Supply: 240V AC or 15-24V DC at 10mA.
Size (excluding transformer) 9 x 4 x 2 cms.
The companion transmitter is the MK 18
which operates from a 9V PP3 battery and
gives a range of up to 60ft. Two keyboards
are available-MK9 (4 -way) and MK 10 (16 way), depending on the number of outputs to

bling switching of inductive loads. 10A

r -HEN

PACK H: 30x5mm LEDs -red, green, yellow f2.50

This kit includes
all components
1+
transformer)
to make a sensitive IR receiver

with

rim

T$;)

PACK A: 650x0.25W resistors 47R to 10M £4.25
PACK B: 60xElectrolytics luF-1000uF £3.25
PACK C: 30xPolyester Capacitors 0.01-10 E4.50
PACK 0: 36xHorizontal presets 1k -1M £3.00
PACK E: 30xIC sockets 8, 14 & 16 Pin £200

VERSATILE REMOTE
CONTROL KIT

GIANT SOLAR CELLS

PACKS

Refill those empty component drawers at a fraction of
the normal price and don't be caught without that odd
resistor or capacitor to complete your project. All
components supplied are full specification and not
seconds or surplus stock.

ORDERS: RING (01) 567 8910 - 24 HRS.
4,,;14

BARGAIN
COMPONENT

£6.50

SEND 9"x 6" S.A.E.&

CATALOGUE
13 BOSTON RD
LONDON W7 3SJ MON-FRI 9-5pm
Tel: 01-567 8910 SATURDAY 10-4pm
(53ORpclril. ,Z,.

ORDERING INFORMATION:
ALL PRICES EXCLUDE VAT
FREE P&P on orders over £20 (UK only), otherwise add
MI75p + VAT. Overseas P&P: Europe f2.75. Elsewhere
£6.50. Send cheque/PO/Barclaycard/Access No.

with order. Giro No. 529314002.
LOCAL AUTHORITY AND EXPORT ORDERS WELCOME
GOODS BY RETURN SUBJECT TO AVAILABILITY

Everyday Electronics, November 1988

Editorial Offices

EITETRONIcs
INCORPORATING ELECTRONICS MONTHLY

EVERYDAY ELECTRONICS EDITORIAL,
6 CHURCH STREET, WIMBORNE,
DORSET BH21 1JH

Phone: Wimborne (0202) 881749
FAX: (0202) 841692

See notes on Readers' Enquiries below-we regret that lengthy technical enquiries cannot be
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EVERYDAY ELECTRONICS ADVERTISEMENTS
HOLLAND WOOD HOUSE, CHURCH LANE,
GREAT HOLLAND, ESSEX C013 OJS. Clacton
(0255) 850596
Editor MIKE KENWARD
Secretary PAMELA BROWN

Deputy Editor

MAIL ORDER

S I write this we are in the middle of a postal strike-hopefully by the

time you read it the strike will be over! It does, however, serve to
remind us just how much we rely on the post as part of our general lives
and also for our hobby/business.
The strike has had a tremendous effect on the mail order companies

DAVID BARRINGTON

Editorial Assistant
COLETTE McKENZIE
Editorial: WIMBORNE 10202) 881749

Advertisement Manager
PETER J. MEW Clacton (0255) 850596

that supply components-our own p.c.b., back numbers, binders and

Classified Advertisements

book service has ground to a halt and we are also unable to get copy to
some authors and advertisers for checking. The office FAX is working
overtime and so is the 'phone but they do not solve all the problems.

READERS' ENQUIRIES

Wimborne (0202) 881749

We are unable to offer any advice on the

use, purchase, repair or modification of
commercial equipment or the incorporation or modification of designs published in

RIGHTS

The mail order supply of almost anything has become a way of life

and this method of supply is usually quick and efficient. A recent
incident at home made me realise that for younger readers a few pointers might be helpful.
My son had ordered some parts for his skateboard-when they came
he was not happy with the quality and felt he had wasted his money. I
pointed out that if he sent them back quickly, undamaged, he could get
a full refund of his money. He had not realised that he was entitled by
law to such a refund if he was not happy with the goods. Your rights as a
consumer are well protected by the law in the U.K. and you should have
no hesitation in ordering by mail-postmen permitting.

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 personal reply

must be accompanied by a stamped

self-addressed envelope or a self-

addressed envelope and international 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
advertisers.

BE PATIENT

The aftermath of a postal strike gives the mail order companies even
more problems, with an unprecedented amount of mail being delivered.
Following a period of little or even no work they then have more than
they can cope with. Please be patient if you are waiting for goods-there
is no way of knowing when a particular letter will eventually find its
destination and, therefore, how quickly the company can despatch the
goods.

can

be

supplied

by

OLD PROJECTS
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 advertisemerits are bona fide, the
magazine and its Publishers cannot give
any undertakings in respect of statements
SUBSCRIPTIONS
Annual subscriptions for delivery direct to
any address in the UK: £14.50. Overseas:
£17.50 (E34 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 with the
next available issue. For back numbers see
below.

BACK ISSUES AND BINDERS
Certain back issues of EVERYDAY ELECTRONICS are available price £1.50 1E2.00 overseas
surface mail) 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 remittance will be

these advertisements are printed as part of
the magazine, or are in the form of inserts.

The Publishers regret that under no
circumstances will the magazine accept
liability for non -receipt of goods ordered,

or for late delivery, or for faults in manufac-

ture. Legal remedies are available in respect of some of these circumstances,
and readers who have complaints should
address them to the advertiser or should
consult a local trading standards office, or
a Citizen's Advice Bureau, or a solicitor.

TRANSMITTERS
We would like to advise readers that certain

returned. Please allow 28 days for delivery. (We

items of radio transmitting equipment which
may be advertised in our pages cannot be

May, Nov. 87, Jan., March & April 88.)

legally used in the U.K. Readers should check
the law before using any transmitting
equipment as a fine, confiscation of equipment

have sold out of Sept., Oct., & Nov. 85,
April, May & Dec. 86, Jan., Feb., April,

Binders to hold one volume 112 issues) are

available from the above address for £4.95
(£9.00 overseas surface mail) inclusive of p&p.
Please allow 28 days for delivery.

Payment in £ sterling only please.

Everyday Electronics, November 1988

or claims made by advertisers, whether

and/or imprisonment can result from illegal
use.

The law relating to this subject varies from
country to country; overseas readers should
check local laws.
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DOORBELL
DELAY
STEVEN HOLLAND
A simple timer that prevents misuse of
the doorbell. Can also be used as a "doorbell" for the deaf.
How MANY times does somebody ring

T84
04.90

your doorbell, and while you are on
the way to answering, they keep on
pressing the bellpush three or four times
which can be quite annoying. Sometimes
having to shout "I'm coming" to stop them

C5

The complete circuit diagram for the

1M

Tay

RLA1

10

R2

VR1

10k

1M

I

Cl
100n

When the caller rings the bell, it will only
ring for "X" seconds and then cancels. The

CIRCUIT DESCRIPTION

VR2

81

pressing the bellpush even more.
Well, all your problems are over with this
that
little circuit design for a
connects to your existing doorbell unit.

bellpush will remain inoperative for a further
"X" mins/secs.
These times can be adjusted by two small
presets. The circuit uses two common timer
i.c.'s and just a few external components. All
the unit needs is a 9V to 12V power supply.

R4

10k

T82

ri

id

C

10

R7
100

C5

C

100 r,

1,00,

IC1

IC2

aim

C2
imp111000

NMI

SI
133

BELL PUSH

10k

TR2

TR1
T8I0

BC S411,4

BC 54 8.4

783
0 00
EE,51b0)

Doorbell Delay is shown in Fig. 1.

The basic operation of this circuit is easy to

understand and should pose no problems
even to the beginner.
The two 555 timer i.c.s (IC1 and IC2) are
designed to operate as "one shot multivibra-

tors" which are linked

in

series, conse-

Fig. 1. Circuit for the Doorbell Delay
quently when the first timer is triggered the
second timer also triggers-which in turn
operates the relay RLA.

When capacitor Cl is "grounded" (i.e.
bellpush is triggered) IC1 is then triggered.
This means that the output is high for a set

period. No matter how many times it is trig-

gered during this period the timer will not
start again but will finish its time period and

then allow another trigger pulse to be received.

Transistor TR1 allows a negative pulse to
trigger IC2 and the same operation happens
here, but the timing components are different. The time periods are dependent on the
timing components, VR1 and C2 for IC1 and
VR2 and C4 for IC2.
IC1 sets the time between each successive

relay operation and IC2 sets the time for
which the relay is energised. Capacitors C5
and C6 provide suitable suppression for the
circuit.

Resistors R1, R2, R5 and R6 provide the
pull-up voltage required for the change in
state voltage at the trigger pins on each i.c.
Transistor TR2 is used simply as a switch for
the relay RLA.

CONSTRUCTION
The circuit for the Doorbell Delay is built
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EXISTING SYSTEM

VR

41 R7

}CS

BELL

POWER SUPPLY
RLA

OPT ION A

11 RE al
3

4

5

2

3

4

5

6

0000 00 78
1

4c3

TR2

BELL

6

(DO *eV

POWER SUPPLY

-

+

BELL
POWER SUPPLY

OPT ION 8
BEL

POWER

PUSH

RELAY
CONTACTS

I EE1S1 7GI

+

BELL
OR

BUZZER

EE616
POWER SUPPLY
fEE1516 G j

Fig. 3. Connecting to the

existing doorbell

0"

°-ji 0

indeed any breaks in the copper tracks.
When satisfied-insert the two i.c.s and
power up.

TESTING AND USING
Fig. 2. PCB layout and wiring

COMPONENTS

vac

Resistors
R1

1k

R2,R3,R4

10k (3 off)

R5

1k

See
page 660

10k (3 off)
R6,R7,R8
All 0.25W 10% carbon

Potentiometers
VR1,VR2

1M skeleton
preset (2off)

C2
C3
C4
C5
C6
C7

100n poly.
100µ radial elec.
100n poly.
4A7 radial elec.
100n poly.
100/1 radial elec.
10n

NE555N timer

(toff)
TR1,TR2

The construction of this project is not difficult at all, as long as the main guide lines are

followed. If you wish to construct this project on stripboard you will have to figure out
the component layout for yourself. However, as a guide, it could follow a similar
layout as the p.c.b. version with the copper

strips running from top to bottom, with
breaks in the copper as necessary.

Referring to the printed circuit board, first
insert the two 8 -pin d.i.l. sockets and solder
them in position. Next place and solder the
two preset potentiometers in their correct
because they could break, so widen the holes
a little to allow for this.

Insert the three electrolytic capacitors,
making sure the polarity is correct, and
solder in position. Now proceed to solder the
two transistors, remaining capacitors and resistors on the board. This should be followed

by the p.c.b. terminals and the miniature

Semiconductors
IC1,1C2

EE616.

position, don't force them into their holes

Capacitors
C1

on a small printed circuit board and the component layout is shown in Fig. 2. This board
is available from the EE PCB Service, code

Apply a 9V to 12V power supply to connections 3 and 4 on the terminal block. You
should hear the relay click on-then after a

few seconds it should click off. Turn both
presets VR1 and VR2 anti -clockwise to the
minimum setting.
Either with a short wire link or a bellpush
connected up, short connections 1 and 2 to-

gether. The relay will activate for approx
0.25 seconds. Now increase VR2 setting and
repeat the operation. This time the relay will
be on for a slightly longer period. With VR2
set to its maximum level the maximum time
is approx six seconds with a power supply of
9V.

Set VR2 minimum again and trigger the
circuit again. With VR1 set at minimum the
relay will be triggered again instantly. But if
VR1 is increased the time between each suc-

cessive relay operation will be increased.
The maximum time here is approx 2 mins 30
seconds with a 9V power supply.
The reason for the bell length time being

up to six seconds is to prevent any misunderstanding whether the doorbell was
heard or not. The method of connecting the

unit into the existing doorbell system is
shown in Fig. 3.
This module can also double up as a door-

p.c.b. mounting relay RLA.

bell for the deaf, with the relay used to

Finally, examine the board for any dry
joints, illegal solder blobs, joint tracks or

activate a bulb or some other type of indica0
tor.

BC548A npn gen.
purpose (2 off)

Miscellaneous
RLA 6V miniatured.i.l. p.c.b.mounting relay; Printed circuit board,

available from EE PCB Service,
code EE616; 3 -way screw terminal

block (2 off); 8 -pin i.c. socket (2
off); connecting wire and solder
etc.

Approx.
Guidance only

£5.50
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REAR SCREEN.:,,,

,4

ONE-SHOT
T. R. de VAUX-BALBIRME
Avoid a flat battery-use timed control
AHEATED rear windscreen is very effective in keeping the glass free from condensation and improving visibility.

With preset VR1 adjusted for maximum
resistance this is approximately 30 minutes
and any operating time from 30 seconds up to

off switch contacts. At the end of the preset
timing period, pin 3 reverts to low. Transistor
TR1, the relay and the heating element then

Unfortunately, it is easy to leave it switched
on once it has done its job. In some cases it is
even possible to leave the heater on continu-

this figure may be chosen. IC1 is a digital
device which counts 4095 charge/discharge

switch off.
Capacitor C3 provides internal stability for

ously while the ignition is switched on and this

minimises the value of capacitor C2.
With the ignition switched on, the circuit

imposes an unnecessary and unacceptable
load on the vehicle battery.

The heating element of a typical car rear
windscreen requires 5A to 8A. On a large car
this may exceed 12A. When this is added to

of C2 before switching

cycles

off. This

reducing the value required for C2 still

draws current through fuse FS1 and diode,
D2. Capacitor C4 smooths the rather "noisy"

output from the vehicle generator which
otherwise

could

cause

false

IC1 and resistor R2 increases the nominal
timing period by a factor of about two, so

triggering.

further. Capacitor Cl prevents possible false
triggering due to pin 1 (trigger input) being
left unconnected while S1 is not being
pressed-this would leave the circuit

the current requirements of headlights, fog
lights, windscreen wipers and other accesso-

ries being used in the winter, an overall
current drain may result.
The battery will then discharge since the
current supplied by the generator is less than
the total requirement. The problem is
alleviated by putting the heated rear
windscreen under timed control.
The circuit design presented here is a "oneshot" system. That is, on pressing the Start
button for an instant, the windscreen heater
operates for a preset time then switches off
automatically. Normal operation is also possible (depending on the way in which the circuit is connected to the existing system) so that
the heater may be switched on continuously if
required.

The Start button may also be pressed at
intervals to re -start the timing cycle. The circ-

uit draws no current with the ignition off.
With the ignition switched on, it requires
15mA approximately with the windscreen
heater off and 120mA with it on. In either
case the additional load is negligible.
The circuit is contained in a small plastic
box placed out of sight - behind the

R1

D2

470

154001

kl4i)

FS1
15
Ct=

4?)

TB1/1
TB1/ 3

RLA

D1 ww
154001,11

TO

106

EXISTING
HEATED REAR
WINDSCREEN
SWITCH

RLA1

1

101
Wiw100n

CO
T B1 /2

IC1

VR1

1.M7

ION IT ION

C7=3 44

ZN1031.E

0

SWITCH

ems 220,u

"T"

8 T81/4
o

ISTA,

120

C3

C2

100n

Si

I

CAR
BATTERY I

100n

TB1 / 5 T -

TB1/5
<X)

Fig. 1. Circuit diagram of the one-shot timer.

dashboard, for example. External connections are made to a 5 -way terminal block
mounted on the side. The Start button is sited
at any convenient place on the dashboard.

Current flows to IC1 via resistor R1 and voltage stabilisation then takes place on the chip.
The internal timing (counting) of IC1 does
not begin until switch S1 (Start) is pressed to

vulnerable to stray signal pick-up. The
protection diode D1 bypasses the potentially

timed control.

make pin 1 low (supply negative voltage)
momentarily. This initiates the i.c. and the

collapses (back e.m.f.).
The specified relay has 16A contacts which

CIRCUIT DESCRIPTION

output, pin 3, changes state from low to high.
This supplies current through R3 to transistor

are more than sufficient for all heated rear

TR1 base which, in turn, operates relay,

Sometimes the heater is already operated

Heated Rear Windscreen One -Shot is shown

RLA in the collector circuit.

through a relay to relieve the existing on -off

The Heated Rear Windscreen One -Shot
could find applications in putting other 12V

appliances in the car or elsewhere under

The circuit diagram for the complete

harmful high -voltage pulse which appears
when the magnetic field in the relay coil

windscreens

checked

by

the

author.

in Fig. 1. IC1 is an integrated circuit timer

The "make" contacts of the relay direct

switch contacts of the high current drawn.

whose period depends on the values of preset
potentiometer VR1 and capacitor C2.

current to the heated rear windscreen
element usually by bypassing the existing on -

This is unimportant as far as the present circuit is concerned.
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CONSTRUCTION

Solder 15cm pieces of light -duty stranded

connecting wire to copper strips C, D and

The component layout of the prototype

I, along the left-hand side of the circuit panel
as indicated. Solder 15cm pieces of auto -type
wire of 7A rating minimum (or as appropriate
for the particular windscreen heater) direct to
the relay "make" contact terminals-do NOT

circuit board is shown in Fig. 2. This uses a

piece of 0.1in. matrix stripboard, size 12
strips x 37 holes.

Begin construction by cutting the board a

COMPONENTS
Resistors

little larger than required and filing it to fit the

connect these wires through the copper

R1

slots in the plastic box. File out the small

tracks.

R2
R3

Drill two small holes in the case near

section at matrix position 13A to accommodate the wires passing below the panel later.
Make all underside copper track breaks
wires. This should be followed by all the onboard components, but do not insert ICI into
its socket until the end of construction.
Pay particular attention to the polarities of

terminal block TB1 position for the wires to
pass through from the circuit panel. Use one
hole for the wiring to terminals TB1/1 and
TB1/2 and the other for TBI/3,4 and 5. Drill
two small holes in the bottom of the case for
mounting it in position later. Drill holes and
mount the five -way terminal block and the

diodes 131, D2 and capacitor C4. A check

fuse FS1.

should also be made to ensure that no copper
tracks have been "bridged" with solder.

Referring to Fig. 3, complete the internal
wiring shortening any wires as necessary but

and solder in the topside inter -strip link

VAC
660

470
470k

See page

1k2

All 0.25W 5% carbon

Potentiometer
VR1

4M7 sub -min enclosed
preset (horizontal).

Capacitors
Ci, C2,
C3
C4

100n (3 off)

220iz radial elec. 16V

Semiconductors
TR 1

1N4001 1A 50V diodes
(2 off)
ZTX300 npn silicon

ICI

ZN1034E precision

D1, D2
REMOVE TO ALLOW

WIRES TO PASS

\

25

15

30

35

36

37

counter/timer
RLA

Miscellaneous
S1

Miniature push -to make switch

RLA/1

Miniature relay with
12V 106 ohm coil and
16A changeover or
"make" contacts.

Plastic

case,

TB1/18,2
(DIRECT TO

PINS ON UNDERSIDE)

26

25

30

35

3635

000000000000000000000000000000 0,) 0,
000000000000000000000000000000 0 0.
000000000
0000000000000 0
000000000000 00000000000000000 0 00
30

15

,-

00000000
0000000000000000000000
oo00000ooCloo00o
0000000000
00000000000 o00000000000000000000
00000000000o
o0000000000000000000
000000000o
00000000000000000000
00000000000000000000000000000000
0oo000000000000000000000000000000
00000000000cy' "poop00000000c)00000000000

100 x76 x

matrix size 12 stripsx37 holes; TB1
15A terminal block -5 sections re-

quired; FS1 20mm chassis fuse -

holder with 1A fuse to fit;

14 -pin

d.i.l. i.c. socket; 3A auto -type wire;
7A auto -type wire; auto -type connectors; small fixings; etc.

Approx. cost
Guidance only

(EE16 26)

size

41mm external; stripboard, 0.1in

£12 50

Fig. 2. P.C.B. layout and wiring.

Fig. 3 (left). Internal wiring and car
connections.

CIRCUIT
PANEL

'MAKE'
CONTACTS

TEl

EARTH.
POINT
EXISTING HEATED
REAR WINDSCREEN
SWITCH
SI

TO IGN TION SWITCH

(FUSE "LIVE"
WHEN IGNITION ON I
(RE, 55361
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insulated auto -type connectors MUST be
used for this.

Carefully remove one of the heated rear
windscreen "spade" connectors and extend
the free wire to reach terminal TB1/1 on the
unit. Connect a piece of wire between the

now free heater connector and terminal
TB1/2

.

Using this method means that the

existing on -off switch will need to be left on
for the unit to work.
Connect terminal TB1/3 to a fuse which is
live only when the ignition is switched on.
Decide on a position for S1 on the dashboard

and connect this to terminals TB1/4 and
TB1/5. Terminal TB1/5 should also be
connected to a nearby "earth" point on the
car metalwork. Mount the unit in position
using two self -tapping screws through the
holes drilled for the purpose.
Re -connect the car battery and switch the

ignition on. Press S1 (Start) momentarilyrelay RLA should be heard to click. After a

leaving some slack. Adjust preset VR1

the heater MUST be used for TB1/1 and

sliding contact fully clockwise then anticlock-

TB1/2 connections but light -duty wire of 3A
rating may be used for the others.

wise by one sixteenth turn approximately.
Insert the fuse. Place ICI carefully into its
socket with the correct orientation and slide
the circuit panel into position.

short while depending on the setting of preset
VR1, it should click off again.
If it remains on continuously, it is possible

that the preset has been adjusted too far
clockwise (near -zero resistance). Under
these conditions it latches on and VR1 should
be re -adjusted accordingly.

There are two ways of proceeding. The
firgt involves connecting terminals TB1/1 and
TB1/2 direct (in parallel with) the windscreen

If all is well, the unit may be put into
permanent service. Over a trial period, the

heater switch contacts-existing wires being

INSTALLATION AND

operating time may be adjusted to best effect
by rotating VR1 slider anti clockwise using a
small screwdriver. When doing this, the ignition MUST be switched off.

left in position. For automatic use, this switch

will be left off. To override the timer, the

TESTING
Before starting external wiring, remove the
car battery positive connection, or safer still

disconnect the battery completely. Remember that where a wire passes through a hole in
metal, a rubber grommet must be used.
Note that all external wiring to the terminal
block TB1 MUST be made with auto -type
wire. Also, heavy-duty wire appropriate to

switch may be used in the usual way.
If the connections to the windscreen heater
switch are difficult to reach, there is an alternative way of connecting the unit. This
involves breaking into one of the heater feed
wires and connecting the free ends to
terminals TB1/1 and TB1/2. This can usually
be done most easily at the rear of the car with
the unit mounted in the boot. Proper

If the heater needs to be switched off
before the timing period ends, this may be
done by switching off the ignition for an
instant. If the unit has been connected in
series with the existing wiring, the unit may
be cancelled by switching off at the on -off

0

switch.

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

LINSLEY-HOOD SUPER HIGH QUALITY AM/FM TUNER
SYSTEM.

HART ELECTRONICS are specialist producers of kits lur
designs by JOHN LINSLEY-HOOD All kits are APPROVED
by the designer

Do your tapes lack treble? A worn head could be the problem.

Fitting one of our replacement heads could restore performance to better than news Standard mountings make fitting
easy and our TC1 Test Cassette helps you set the azimuth

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS

spot-on. We are the actual importers which means you get the
benefit of lower prices for prime parts. Compare us with other
suppliers and seer The following is a list of our most popular
heads. all are suitable for use on Dolby machines and are ex stock

Our very latest kit for the discerning enthusiast of quality
sound and an exotic feast for lovers of designs by John
Linsley -Hood A combination of his ultra high quality FM
tuner and stero decoder described in "ELECTRONICS
TODAY INTERNATIONAL" and the Synchrodyne AM
receiver described in "Wireless World" The complete unit is
cased to match our 300 Series amplifiers Novel circuit

selectable bandwidth provides the best possible results I rom
Long and Medium wave channels. so necessary in these days

HX100 Stereo Permalloy R/P head. Special Offer £2.49
MA481 2/2 Language Lab R/P head
£13.35
SM166 2/2 Erase Head. Standard mounting
AC type
£8.85
SM150 2/2 Erase Head. DC Type
£3.60
HQ751E 4/4 Erase Head for Portastudio etc. ... £46.80
Full specifications of these and other special purpose
heads in our lists

value for money To cater for all needs four versions are

HART TRIPLE -PURPOSE TEST
CASSETTE TC1

features in the FM section to include ready built pre -aligned

Complete record and replay circuits for very high quality low
noise stereo cassette recorder Circuits ire optimised for our
HS16 Super (Duality Sendust Alloy Head Switched bias and
equalisation to cater for chrome and ferric tapes. Very easy to
assemble on plug-in PCBs Complete with lull instructions
Complete Stereo Record/Play Kit
VU Meters to suit
Reprints of original Articles
860X Stereo Mic Amplifier

£33.70
£2.30 each
75p no VAT
£8.70

LINSLEY HOOD 300 SERIES AMPLIFIER KITS
Superb integrated amplifier kits derived from John Linsley Hoods articles in HIFI News'
Ultra easy assembly and set-up with sound quality to please

the most discerning listener Ideal basis for any domestic
sound system if quality matters to you Buy the kit complete
and save pounds off the individual component price
K300-35 35 Watt Discount price for Complete Kit £98.79
K300-45 45 Watt. Discount price for Complete Kit £102.36

RLH485 Reprints of Original Articles from 'Hi-Fi News

£1.05 no VAT

HC20 Permalloy Stereo Head. This is the standard head fitted
as original equipment on most decks
£7.66
HS16 Sendust Alloy Super Head. The best head we can find
Longer life than Permalloy, higher output than Ferrite, fantastic frequency response
£14.86
H0551 4 -Track Head for auto -reverse or quadrophonic use
Full specification record and playback head
£14.60

front-end phase locked loop demodulator with a response
down to DC and advanced sample and hold stereo decoder
together make a tuner which sounds better than the best of
the high-priced exotica but thanks to HART engineering.
remains easy to build The Synchrodyne section with it's
of split programming If you want the very best in real Hifi
listening then this is the tuner for you Since all components
are selected by the designer to give the very best sound this
tuner is not cheap. but in terms of it's sound it is incredible
available with variations up to the top of the range full AM/FM
mode!. with any unit being upgradeable at any time. Send for

our fully illustrated details

DIGITAL ELECTRONICS COURSE

Send for your FREE list of the tools

and components you will need for
this exciting new series.

With every set of course components purchased we give a free £5
discount voucher, valid for six
months.

Personal callers are always very welcome but
please note that we are closed all day Saturday

I

One Inexpensive test cassette enables you to set up VU level.

head azimuth and tape speed Invaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage.
Tape Head De-magnetlser. ilandy size mains operated unit
prevents build up of residual head magnetisation causing
noise on playback
£4.54
Curved Pole Type for inaccessible heads
£4.85
Send for your free copy of our LISTS. Overseas please send 2

IRC5 to cover surfae Post or 5 IRCs for Airmail
Please add pert cost of post, packing and Insurance as Wows:
INLAND
OVERSEAS
Orders up to £10 - 50p
Please send sufficient to cover
Orders £10 to £49 - El
Surface or Air Post as
Orders over £50 - E1.50
required

24hr SALES LINE 1 ALL PRICES EXCLUDE VAT

(0691) 652894

UNLESS STATED

111

,,,,c4115'11)

00.

ttC1
O'S
CRS
v14.4
sYtt,

Otsilt5n4°°

634

Everyday Electronics, November 1988

Constructional Project

INFRA RED
OBJECT COUNTS
ROGER PARSELL
This neat, programmable object counter
uses an infra -red beam to sense the
passing objects. It can be preset to count "one"
for any number of beam interrupts up to 255.
some

MOST object counters around today
implement a mechanical method of

1) an oscillator generates pulses of infra -red

counting and those that don't, use

case 5kHz. This light is then detected by the
receiver and amplified. The amplified signal
is then fed through a filter that only allows a

very

sophisticated

and expensive

methods of determining the presence of an

light at a predetermined frequency, in this

induction or single ended optical detection

signal of 5kHz to pass, following this is a pulse
shaping circuit which outputs one pulse every

both of which have some major drawbacks.

time the beam is broken, this is sent to the

object. These may take the form of magnetic

I required an object counter that could
count objects of different size, shape, composition and orientation as they pass the sensor.
I decided that an optical method was best

programmable divider or directly to the counters which ever is required.

The counters are decade counters and

suited to the task. For this reason I used an
infra -red transmitter and receiver, this was
superior to the mechanical method because

directly drive the displays from their decoded
outputs, thus eliminating the need for
counters, decoders and drivers as they are all
on board the chips.

there is no physical contact made between the
object and the sensor. I also had the problem

CIRCUIT

that the object might break the beam more
than once during the pass, e.g. a car has two
sets of wheels as seen from the side, if you
count the wheels as they pass you will have
counted two but only one car has passed. So

a programmable divider was included to
count once when every (X) number of times
the beam was broken, (X being the number

the divider is set to divide by), then the
numerical value of the objects that have
passed the sensor is displayed on a seven segment display.

HOW IT WORKS
As can be seen in the block diagram (Fig.

encoded system, this is because the output
diodes are flashed on and off many times a
second so the output is only on for half the
time, therefore, only half the power is used.
The timing components VR1, R1, R2, and

C1 are selected to produce 5kHz at the
output. VR1 is incorporated so that the transmitter can be fine tuned to the optimum for
the environment.

The output of the NE555 can only sink
loads up to 200mA so transistor TR1 is used

The transmitter is based on the NE555
timer i.c. configured in the astable
multivibrator mode (Fig. 2). The advantages
of using a pulsed beam in preference to a continuous beam are as follows: -

By using the pulsed beam method the
beam can be encoded in a way that the
receiver can differentiate from any other light
source. This allows the system to be used in

so called optically noisy environments e.g.,
environments that are prone to lights being
turned on and off or even the transition from
day to night. These environmental changes
can cause the receiver to trigger a false count.
There is also a power saving when using the

Fig. 2. Transmitter circuit diagram.

Fig. 1. Block diagram of the I.R. Object Counter.

5104 z

OSCILLATOR

5kHz
AMPLIFIER

BAND PASS

FILTER

PULSE
SHAPING

PROGRAMMABLE

DIVIDER

DECADE
COUNTER

DRIVER

DECADE
COUNTER /

DRIVER

ii

4o
at

as

Gj

Everyday Electronics, November 1988

I

DISP LAY

DISPLAY

UNITS

TENS

635

R3

100

EE t657

1001,

17)11

1

ICI

PIN

476

R4

L5741

T

C2
100n

55
47k

1

C3
41'7

03

2

Of

1N41413

*MOO

a

82k

457w

C4

1006

180

1k

30 9

470
2k2

See page 660

47n polyester layer
100µ axial elect. 16V

IC1

NE555 timer
TR1
TIP41A npn
D1, D2, D3TIL38 infra -red diode
(3 off)
D4
3mm. I.e.d.

Semiconductors

C2

C1

Capacitors

VR1 4k7 horizontal preset

Potentiometer

All 1/4W± 10% carbon

R2
R3
R4
R5

R1

Resistors

TRANSMITTER

LM7

1C2

1k

0

In

Approx. cost
Guidance only

82k

1k (4 off)
470k (2 off)
22k

R6

R7, R9, R12, R14
R8, R10

R11

Capacitors

100k horizontal preset

C2

C1

10n ceramic
100n ceramic
C3, C4 4µ7 tant. 16V (2 off)
C5
22µ min. elect. 16V

VR1

Potentiometer

All 1/4W± 10% carbon

47k (4 off)
100k (2 off)

R1, R4, R5, R13
R2, R3

Resistors

RECEIVER

IC3b
4093

IC3c
4093

wire; short length of 16 way ribbon
cable; solder etc.

single core insulated connecting

P.C.B.s available from the EE PCB
order
codes
EE623
Service,
(receiver) and EE624 (display);

Miscellaneous

divider
IC5, IC6 4026 counter driver (2
off)
D1
TIL100 photo diode
D2, D3 1N4148 (2 off)
D4, D5 3mm I.e.d. (2 off)
X1
Double 7 segment
display (commom
cathode)

IC3

IC1, IC2 LM741 op -amp (2 off)
4093 quad NAND
Schmitt
IC4
40103 programmable

Semiconductors

33n ceramic
C7, C8 1n ceramic (2 off)
C6

Fig. 3. Receiver and counter circuit.

P.C.B. available from the EE PCB
Service, order code EE622; connecting wire; solder etc.

Miscellaneous

COMPONENTS E21

,s

CI
lOn

100k

476

IC1

52

RI

VR1
4

22k
5

6

7

LOGIC 1

1k

1n

1k

UNITS

C8

514

TENS

106
4026

16

C77

000

0 +9V

to drive the output diodes as these diodes

broken more than once by the object. By

take 100mA each.

calculating how many times the beam will be

Resistor R3 should not be replaced by a
lower value than 30 9 or this might damage
the transistor TR1. R4 and D4 are only incorporated to indicate the connection of power
to the transmitter as the output diodes do not
emit any visible light.

broken by the object, this number can then
be programmed into the divider so the output
will only pulse once for every predetermined
number of times the beam is broken, or once

the circuits are self contained in the chips and
very few external connections are necessary.
105 and 106 are both decade counter drivers,
this means that they can only count from 0 to
9 and reset to 0, also contained on the chips

are seven segment decoders and drivers,

every time the object passes.

allowing seven segment displays to be driven
directly from the decoded outputs.

The programmable divider is virtually self
contained as IC4. The input pulse is fed to pin

RECEIVER DRIVER UNIT
The receiver driver unit can be split into
four separate parts; these are, Receiver and

Filter, Pulse Shaping, Pulse Dividing, and
Counter Drivers.

RECEIVER AND FILTER
The device used to receive the infra -red
signal is the TIL100 photo diode (Fig. 3.),
this diode works best when light in the infrared spectrum falls upon it. When the light

falls upon the sensor the current flowing
through it increases. If this diode is connected

in reverse bias across the supply through a

pull up resistor, we can get a change in
potential at the point where they meet which

is proportional to the light falling upon the
sensor. This potential is also oscillating at the
same frequency as the transmitter so we can
a.c. couple the signal to the amplifier via Cl.
The amplifier is designed so that only a signal of 5kHz can pass easily, this is due to the
feedback arrangement of R4, R5 and C2. At

The few components that are associated
with these i.c.s consist of capacitor C8 and
switch 51. These are both connected to the

one of IC4, from there it is divided by the
value set by the programme inputs.
The programming inputs are pins, 4, 5, 6,
7, 10, 11, 12, 13. As can be seen there are 8
inputs and these must be programmed in binary, with a binary 1 equal to +ve and binary
0 equal to OV, this combination of l's and 0's

reset pin 15. When this pin is connected to the
+ve supply via SI the counters will reset. The
capacitor C8 holds pin 15 high at switch on for
a short while in order to reset the counters to

zero each time the unit is turned on.

is connected to the programming inputs of
IC4 to give the numnber to be divided by.
Resistor R12 and D5 indicate the output
pulses from 1C4. IC4 can divide the input

CONSTRUCTION
The circuits are constructed on the p.c.b.s
as shown in Figs. 4, 5 and 6. It is advisable to
use the p.c.b. method of construction, rather

pulses from 2 to 256, if a 1:1 count is required

then the link should be made to bypass the
counter, otherwise connect a link from
divider to counters. The link should never go

than Veroboard, as this would not be easy
even for the experienced constructor. It
would also be possible to severely damage or
totally destroy one of the chips with an incorrect connection.

from the output of the divider to the bypass as

the Schmitt triggers cannot drive the I.e.d.
and 1C3 would be destroyed.

Before commencing construction take a
careful look at the photographs of the prototypes and diagrams. On the receiver driver
board (Fig. 4) the wire links on the top of the

COUNTER DRIVING
Again in the counter driver section most of

low frequency the gain of the amplifier is

04 RI

1:1, but at 5kHz the
impedance of C2 decreases so that the gain of
the amplifier increases to several thousand.

approximately

i

TO
R2

1.0

04

C1

4=)

The 5kHz frequency at the output of the
amplifier is then sent through a voltage

CS

SI
C8

+(:)
C7

II II fa
IC2

doubler circuit D2, D3, and smoothed by R6,
C4, it then reaches the pulse shaping stage.

R7

RI4

fel

IC 3

0!1

tg lg

11I1

1 R8

1.4

VR I

PULSE SHAPING
Pulse shaping is required to shape the
smoothed signal into a pulse with fast attack
and fast decay, this eliminates the risk of false

IC4

reading by unwanted noise spikes. Noise
spikes can occur by the switching on and off
of light switches etc., in the close proximity of
the receiver.

TO DI

t -R11
0

3

4

5 6

it)D

7

I I 11,111°

compare the input pulses with a known
potential, this is done by a comparator

connected to pin three and this

1

7
R13

The first stage of the pulse shaping is to
circuit. A 741 operational amplifier (1C2) is
used to compare the potential set at pin two
by the potentiometer VR1- this is known as
the reference potential. The input signal is

C

/9 tots tem vs ener

1 T 512

T

7/6

SEE

I FE, 660GI

is then

compared with the reference potential. If the
signal is greater than the reference then the
output goes high. If the signal potential does

not reach the reference potential then the
output will remain low. By using a
comparator all the noise spikes less than the
reference potential are eliminated.

The output of the comparator then feeds
R7 and D4. This diode then emits light when

the beam remains unbroken and

stops

emitting when the beam is broken.
The next stage is formed by IC3 which consists of four 2 -input NAND gates, which can
be used as Schmitt triggers, this simplifies the
task of pulse shaping. (As the Schmitt trigger
is a dedicated pulse shaping device it is an
obvious choice). The input pulse is fed into
the first two gates for shaping and the third is
incorporated as an inverter to invert the output of IC3b ready to be fed through the dividing circuit.

PULSE DIVIDING
As described previously the pulse divider
was incorporated to enable the use of the system in applications where the beam might be
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Fig. 4. Main p.c.b. for the I.R. Object
Counter.
637

DI

board should be connected first using
insulated connecting wire (these replace the

D2

D3

double sided p.c.b. used in the prototype).
Then all resistors should be connected. The

11

resistors should then be followed by inserting

TR1

the signal diodes D2, and D3 ensuring the
correct orientation. Then connect the
remaining capacitors and 1.e.d.'s also
ensuring the correct orientation.

The i.c.'s should be connected using i.c.
sockets as it is very difficult to remove them

R3

I v..I

TO

RX

R

R2

iii....1..
iown,

BOARD

once they have been soldered in place. Components IC3, IC4, IC5 and IC6 are all CMOS
devices and should be handled with all static
handling precautions. DI could be connected
to the p.c.b. or connected remotely via two
connecting wires, but pay particular attention

X1
RL

D40.

to the orientation of this device. The long
lead should be connected to the positive and
the short lead connected to the OV line.
The transmitter board (Fig. 6) is assembled
in much the same way with the resistors and

EE16

181

ii

+v

O

IEE1662G1

capacitors connected in place first. This
should then be followed by DI, D2, D3 and
D4 connected in forward bias with the long

lead to the positive. Finally IC1 and TR1
should be connected in, observing the right
orientation. The display board should cause
no problem in construction but make sure
that the display is the correct way around.

SETTING UP

Before testing the board the programma-

ble divider should be set up using solder links.

All eight programming presets or IC4 must
be connected to either positive for logic 1 or
the OV rail for logic 0. Any count can be made

between 1 and 255 and is set in binary using
solder links to the supply rails as shown in the
connection diagram. Having worked out the

number of times the object will break the
beam, the number can be set up as an eight
bit binary code.
Each preset input of IC4 corresponds to a
single bit of an eight bit binary number as follows:0

1

1

2

2
4

3
8

4
16

5

6

32

64

7
128

Thus any number can be programmed up
to 255 by connecting the appropriate input to
either positive input or ground. For example,
if you require one count for every 122 times
the beam was broken.
122=0x 128+1 x64+1 x32

+1x16+1 x8+0x4+1 x 2+0x 1
Which is 01111010 in binary, this number is
set by connecting the programming inputs in
the following way.

L

EE624

Fig. 6. Transmitter p.c.b. for the I.R.
Fig. 5. Display p.c.b.

Object Counter.

a high impedance earphone or an oscilloscope
should confirm the presence of high
frequency oscillation.

The receiver is best checked by powering
up, and then bringing the transmitter close to
131 of the receiver at which point the 1.e.d.
D4 should light. If it does not do this then try

rotating VR1, a result should be obtained
when it is set to a central position. If the diode

still stays unlit then check that photo diode
DI is connected the right way around, also

check that C3, D2, D3, are the right way
around.

In use the receiving diode should be
covered by a light guide, thus making it more
directional and less sensitive to stray pickup.
A small piece of rubber sleeving is ideal for
this.
An operational range of up to 3.5m is poss-

ible, the only adjustment required is to alter

VR1 on the transmitter and VR1 on the
receiver for optimum operation. It is also

necessary to set the programming of the
divider and the link to count pulses or count
the output of the divider, as described earlier.

Preset 7 goes to OV

Preset 6 goes to +ve
Preset 5 goes to +ve
Preset 4 goes to +ve
Preset 3 goes to +ve
Preset 2 goes to OV

Preset 1 goes to +ve
Preset 0 goes to OV

A word of caution: the preset inputs 0-7

do not correspond to the i.c. pin numbers
(see Fig. 3), so do check before you start.

TESTING
The transmitter may be powered by any
voltage source of eight or nine volts. When

powered up you will not be able to see
anything being emitted as infra -red is
invisible to the human eye, however,
checking pin three of the NE555, with either
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PROGRAMMABLE SCANNING RECEIVERS

9,4

f.411.1.t .1.00,14.11101.1.

AM -FM MEET ENTRY PROGRAMMAIRE KANNER

ZUCHAtiNfir
PRO -7021

THE BEST CHOICE FOR YOUR HOME OR CAR
Realistic. PRO -2004. The ultimate in today's solid-state
high-technology scanners! Delivers a wide range of
frequencies not found on most scanners. Search mode finds
new channels, selectable scan and search speeds, two second scan delay. Lock -out key for temporarily bypassing
channels. Squelch control and priority function. Continues
tuning from 25-520 MHz and 760-1300 MHz. 300 channels for
storing frequencies. Large LCD channel/frequency display

when a call is received on it and individual lock -outs for

with electroluminescent back lighting, built-in speaker,
telescoping aerial. Jacks for external aerial, headphone,

electroluminescent back -lighting, squelch control and built-in

external speaker, tape record and DC power supply.
Measures: 23/i e x 1011/16 x 811/16". Mains operation (or 13.8
VDC neg. gnd. power cord, extra). Memory back-up requires
9v battery. 20.9119
£329.95

E Realistic PRO -2021. Features direct keyboard entry,
search and scan in two speeds and two -second scan delay.
Priority function will automatically switch to the priority channel

temporarily bypassing channels. Scan up to 200 channels in
these bands: VHF Lo 68-88 MHz, VHF AIR 108-136 Mhz, VHF Hi
138-174 MHz, UHF Lo 380-470 MHz and UHF Hi 470-512 MHz.
Easy -to -read
LCD
channeVfrequency display with

speaker, telescoping aerial. Jacks for external speaker,
external aerial, tape recorder and DC power supply. Size: 3'/s
x 101/4 x 8". Includes mounting bracket for mobile use and DC

power cord. Mains operation (or 13.8 VDC neg. gnd.).
Memory back-up requires 9v battery. 20.9113
£199.95

Prices may vary at Dealers. Offers subject to availability.
Tandy, Tandy Centre, Leamore Lane, Bloxwich, Walsall, West Midlands. WS2 7PS

City and
Guilds

Certificate Course

Introducing
DIGITAL

ELECTRONICS
Part 2: Component Identification and Coding
By Michael J. Cockcroft
Training Manager, Peterborough ITeC

This series of twelve articles has been designed
as a complete course for the City and Guilds
Introductory Digital Electronics syllabus
(726 301). Full details on registering for C&G
assessment, details of assessment centres, and
information on the course in general were given
in a booklet provided free with the October issue.
tor and resistor values (Appen-

WE will cover the following City

and Guilds objectives in this

dix J and K of the Resource

part:

Document).

Components
1.1.1 Identify at least ten commonly
components
available
1.1

(selected from Appendix A of
the City and Guilds "IntroducElectronics
Modules
tory
Resource

Document")

and
and

determine
costs
component reference numbers
from suppliers catalogues.

1.1.2 State and apply the pin numbering convention associated
with common integrated circuit
packages including 8 -pin, 14 -

and diodes.

Circuit Building

Electronic components are the

variables that are combined with
voltage sources and conductive
paths (e.g. wires) to produce electronic systems, they help us manipulate
electrons in any way we like to

produce useful functions. We have
already used a few electronic compo-

pin, and 16 -pin d.i.l.
1.1.3 State and apply standard
colour coding to identify

nents in our experiment with the

resistor values and tolerances

as a path for electrons, we directed
an electric current through a bulb to
illuminate it; then we added a switch
to the circuit to provide control over
when the bulb was on or off.
Rarely, though, are electronic

(Appendix J of the Resource
Document).
1.1.4 State and apply standard
colour coding to identify

capacitor values, tolerances,
and working voltages (Appendix K of the Resource Document).
1.1.5 State
used

and apply commonly

methods
alternative
employed for marking capaci-

640

first, using a
battery as a voltage source and wires
1:

systems quite as simple as this torch

circuit, and the method by which it
was assembled is far from typical.
components are
designed to be printed circuit board
mounted. Printed circuit boards
Most

electronic

)
with metal conductive paths,
representing wires, printed onto the
surface. The components are usually
connected to the metal paths by sol-

2.1

dering.
Mostly, as in the examples of Fig.
2.2, holes are drilled into the board to
but
accommodate components;
more and more, these days, a recent

development called surface mount
technology is being adopted by electronic equipment manufacturers.
This technology requires special

components called surface mount
devices (SMD's) as shown in Fig. 2.3.

1.1.6 Identify the correct orientation
components
of
polarised
including selected capacitors

"torch", in Part

(p.c.b.'s) are thin boards made from
insulating material (usually glass
reinforced plastic like the one in Fig.

Stripboard

Both of these types of p.c.b. are
used for large scale production, for
the purpose of this course the
stripboard form of p.c.b. of Fig. 2.4
and conventional components (i.e.
not SMDs) are what we will be using.

Stripboard is intended only for the
assembly of prototype (trial model)
circuits and very small scale production. It has uniform strips of
copper on one side and many holes
so that the user may place components

to

any

layout.

If

many

components are to be mounted in a

small area it may be necessary to
make breaks in the copper strips to
isolate components from each other:
this is easily done by twisting an ordinary drill bit (about 1/4 inch) by hand

in one of the holes until the copper
strip separates.

Polarity

When constructing a circuit the
physical parts of the components
need to be tallied with their symbolic
representations in circuit diagrams; a
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experiments and exercises.
HOLES FOR MOUNTING
COMPONENTS

Although there are many, many

COPPER STRIP

INSULATION

electronic components, the following
are some of the most important and

are the subject of this part of the
course:
(a) Resistors

(b) Capacitors
(c) Diodes
(d) Transistors
(e) Integrated Circuits

PLASTIC BOARD
(16±§_T

11166411mitemalmoMIWINfiiiiill
(above). The underside of a
p.c.b. before the components are inFig. 2.7

serted.

Fig. 2.2 (below). A completed p.c.b.
This one is for the Infra -Red Object
Counter described on page 635.

Fig. 2.4. Stripboard form of p.c.b.
light emitting diode, for instance, has
two parts and we need to be able to
distinguish which is which from both

Resistors

the circuit diagram and from the
physical device itself if we are to

least one of them. Each resistor has a
resistance value and a power rating;
when connecting them into a circuit it

build a physical system; Fig. 2.5a, for
example, shows how the circuit symbol for the light emitting diode (LED)
relates to the physical component in

Resistors are probably the most
common electronic component and

almost every circuit will contain at

is

important to ensure that both

values correspond with what is speci-

fied on the circuit diagram.

If

a

Fig. 2.5b so that one may interpret

resistor of the wrong resistance is

the circuit diagram of Fig. 2.5c to construct the physical system on
stripboard as shown in Fig. 2.5d. The

function properly; if the resistor's
power rating is too low it will

other component in the circuit is a
resistor and it is not polarised, therefore, it may be connected either way
round on the stripboard.

An important point to note about
this example is that the power supply

(battery) is not actually mounted on
the p.c.b. nor is it included on the
circuit diagram. This is typical of the
way in which it is usually done:
power supplies (particularly battery
supplies) are almost always physically separate from the p.c.b.s and
only included on circuit diagrams as
a straight line marked with the appropriate voltage.

Components

placed in a circuit, the circuit will not
overheat and eventually fail (perhaps
burning to a cinder in the process!).
Resistors are simply pieces of con-

ducting material with leads or legs
which allow them to be soldered or
otherwise connected into a circuit.
They are made from a variety of conductors (poor conductors, of course,
otherwise the component would

require excessive material for the

job) using a variety of manufacturing
processes depending on the application for which they are intended.
Some resistors are of fixed
resistance value-a number of these

are shown in Fig. 2.6a -and others
are manufactured so that their value
can be manually adjusted with the

Components are the building
blocks of electronic systems and in
order to be able to start building we

fingers or a special tool, like a screwdriver, called a pot' trimmer. Variable

need to know a number of things

(often shortened to pots) and a few of

about them: what do they look like?,
how do we determine their values?,
how are they connected within a circuit?, and how are they symbolically
represented in circuit diagrams? We
are not concerned, at this point, how
the components work; we leave that
for later issues. For the present, we
need to know how to use them in our

the available types are depicted in
Fig. 2.6b. Fig 2.6c shows the circuit
symbols for both fixed and variable

resistors are called potentiometers

resistors.

Resistor Colour Coding
Since resistors are never manufactured to be exactly the marked value,

there are two things to consider

ANOPEATHODE
la)

Fig. 2.5. The LED.
FLAT

FLAT

CATHODE

Fig.

2.3. An example of surface

mount technology. (Photo courtesy

(b)

fEE1677G)

d

DIRECTION

OF COPPER STRIPS
ON UNDERSIDE

of CorinTech.)
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value of forty seven thousand ohms
(47,00051 ), plus or minus the tolerance indicated by the fourth band.
The tolerance is a value indicated

by the silver fourth band which,

FIXED

according to Table 2.1, is 10%. The
actual value of the resistor, then, can
be any value between 42,300 ohms
(47,000 less 10%) and 51,700 ohms

VARIABLE

(47,000 plus 10%).

(a)

(c)

(b)
(E1671 51

These large numbers are cumbersome (and much larger numbers are
common in electronics) and it is conventional to substitute zeros in

Fig. 2.6. Fixed and variable resistors.

when selecting one for use: the
actual resistance value in ohms (symbol 52 ) and the tolerance rating
which is the guaranteed degree of
accuracy to which the resistor is

manufactured.
Some resistors have their value of
resistance and tolerance (as a
percentage of the value) printed onto

the body of the resistor, but most
small types use a colour coded

multiples of three for letters of the

When reading the resistor value,
orientate the resistor such that the
three "clustered together" bands (1,
2, and 3) are to the left. Read the

and it is also less to write-the ft sign
is not normally written.
Note that some manufacturers use

two bands (1 and 2) represent the

value and tolerance coding. This is
expressed in Table 2.1 as a division
by ten for gold and a division by one
hundred for silver, look at Table 2.3
for examples of this using both
colour and letter coding.

first two digits in the resistance value,
and the third band (3) represents the

number of zeros that follow the first

ance. Resistor coding is given

in

two numbers. If, for example, the

Table 2.1, but the system may require
some explanation as follows:
Each number, zero to nine, is

resistor shown has these colours:
Band 1=Yellow
Band 2=Violet
Band 3=Orange
Band 4=Silver
Yellow makes the first digit 4, violet
makes the second digit 7, and orange

printed around the body of the
resistor. There are usually four colour
bands per resistor (also shown is the
less popular five band system). In the
four band system three of the bands
give the value of the resistor and the
fourth gives the tolerance. The

means that three zeros must be
placed after these two digits like this:
yellow violet orange

position of the bands is given in

4

000

7

The resistor has the resistance

Table 2.1.

zeros T. The value for our resistor
becomes 47k. This is easier to say

bands from left to right. (If the bands
are equally spaced you can usually
identify the gold or silver "tolerance"
band-this is the last band.) The first

representation of the value and toler-

represented by a colour which is

alphabet, as shown in Table 2.2. So,
in place of three zeros we can put k,
six zeros M, nine zeros G, and twelve

the silver and gold bands in both

Power Rating
There is also an unmarked rating

which must be considered when
selecting a resistor for a job-the
power rating. This rating relates to
the highest amount of current that
can pass through the resistor without
damaging it. The power rating is
measured in Watts which is a

measure of the amount of energy
expended for the amount of current

RESISTOR AND CAPACITOR
IDENTIFICATION
Band Number

BAND 1(Ist DIGIT)

BAND 3 (MULTIPLIER)

4 Band Codes

1

2

5 Band Codes

1

2

3

Indentation nearest

to the "+" leadout
ylre
..." lead is usually

3

4

5

0.01

10%

longer than the "-.
one.

BAND 2(2nd DIGIT)

Silver

BAND 4 (TOLERANCE)

BAND 2 (2nd DIGIT)

BAND

I

(1st DIGIT)

Gold
(EE 1366 1

BAND 1

AK%

( Ist DIGIT)

00

Brown

I

Red

0

IllilIEI:1111
BAND 5 (TOLERANCE )

BAND 4(MULTIPLIER)

BAND 3

I

1

10

-

2

2

100

Orange

3

3

3

1000

Yellow

4

4

4

10000

Green

5

5

5

100000

BAND 4
(TOLERANCE)

Four and five band resistor colour

codes. Do not assume that a resistor
having a similar code to the one you
require will have a similar value. If the
"multiplier" is wrong the value will be
wrong by a factor of at least ten.
642

(MULTIPLIER)

FM=MIN

BAND 5

(VOLTAGE)

2.

C280 capacitor colour coding. This first
three bands gave the value (in pF) using
the same system as for the four band
resistor coding.
Band

(EE 23)0

TABLE 2.1

NVINIANIKORM

1

BAND 3 (3rd DIGIT)

lour

BAND 2( 2nd DIGIT)

Black

Blue

6

6

6

Violet

7

7

7

Grey

8

8

8

White

9

9

9

NMI,

4

1000000

Colour

:' 0

Black

20%

White

10%

Green

60,

Orange

2.5%

Red

2%

Brown

1%

Yellow

5

250V

400V
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Table 2.2.

Resistor Letter Codes
Letter
Represents

POLARISED

-r

Units
Thousands

R

k

NON - POLARISED

Millions
Thousands of
millions
Millions of
millions

M
G

T

T
VARIABLE

passing through the resistor in a
given time.
The physical size of the resistor is
usually an indication of the power rating (the bigger the resistor the higher
the wattage) but, to be certain about
it, consult the supplier's catalogue or
the packet in which
it was
despatched. If the wattage rating of a
particular resistor is not specified on

(al

1µ,F =0.000001F =10-6
1nF
1pF

symbols used for representing very

small values of capacitance. The
whole range of symbols for large and

small values of any kind is given in

in

Table 2.4.

which case any convenient one of the
correct resistance may be used.

Capacitors
physical

The

Voltage Rating
Capacitors have a working voltage
rating. This rating is the greatest voltage that the capacitor can withstand

appearance of a

particular capacitor depends on its
method of construction and the type
of material used in its manufacture.
Some capacitors are polarised (you
will recall that polarised components
must be correctly orientated when

without physically breaking down
and failing to operate. There are only
two working voltage variations in the

C280 series, these are 250V (this
means any voltage up to 250 volts)
and (up to) 400V, as shown in the

placed in a circuit) and some are not.
Also, like resistors, capacitors may be

table.
Capacitor

fixed or variable. Fig. 2.7 illustrates
some polarised (a), non -polarised
variable (c) capacitors.
Capacitor circuit symbols are given in
(b),

and

Fig. 2.7d.

Capacitor Colour Coding

Although capacitor coding con-

ventions vary from manufacturer to
manufacturer, they usually follow a
similar coding arrangement to that of
resistors for the capacitance value.

tolerance values

expressed as a percentage of the

of Table 2.1 in evaluating a 0.47µF
capacitor. The top two bands (tens
and units), yellow (4) and violet (7),
mean that the capacitance value is 47

multiplied by the value represented
by the yellow third band (10,000pF) in

the "multiplier" column of the table.
evaluates to 470,000pF
which is 0.47p,F (by shifting the decimal point six places to the left). This
47 x 10,000

capacitor has a 20 per cent (black
fourth band) tolerance and a maxi -

Red

Yellow
Brown
Brown

Violet
Grey

Yellow

Black

of all the zeros. There is a particularly

tidy way of abbreviating such large
and small quantities; for example,
1000000 may be abbreviated to 106
(pronounced ten to the power of six
or just ten to the sixth) and 0.000001

may be abbreviated to 10-6 (pronounced ten to the power of minus

six or just ten to the minus six)
YELLOW

VIOLET
YELLOW

Black

Green
Blue
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-0 47p ± 20% at 250V

Fig. 2.8. Example of capacitor colour
coding.

There is nothing special about this
shorthand notation, it simply expresses the quantity as a power of
ten, meaning a representation which
states how many times ten is multiplied by itself:
1000000=
10x 10 x 10x 10x 10 x 10=10 6.

Resistance
in ohms

Letter
Code

r.................

Red

Very large numbers (say, greater
than 1000) and very small numbers
(say, less than 0.001) are very common in electronics and become an
annoyance to write and use because

RED

1.................Th

Red

Powers of Ten

1%, 2% and 5% are according to the
standard colour code.
Fig. 2.8 gives an example of the use

Table 2.3. Examples

Silver
Gold

If you have had any difficulty in
understanding the number representations above (e.g. 10-6), the following passage and the one on scientific
notation should help.

BLACK

Colour Code

Violet
Violet
Violet

resented by the red fifth band.

to memorise. It helps, though, that

Farad (symbol F), but this is a very
large value-a one Farad capacitor is
far too large for most practical
applications, so capacitor values are

Yellow
Yellow
Yellow

are

component value in exactly the same
way as resistor tolerances, although
they do seem to be coded somewhat
arbitrarily which doesn't make it easy

Table 2.1 shows the coding for
Mullard C280 Series capacitors.
The basic unit of capacitance is the

expressed in microFarad (symbol µ),
nanoFarad (symbol nF), and picoFarad (symbol pF):

id)

mum working voltage of 250V rep-

=0.000000001F =10-9
=0.000000000001F =10-12
are the most common

These

the circuit diagram it usually means
that it expends less energy than the

smallest resistor one can buy;

(c)

(

Fig. 2.7. Fixed and variable capacitors.

0.47
4.7
470
2.2k
470k
1.8M
10M

R47
4R7
470R
2k2

470k
1M8
10M

Here is a range of numbers show-

ing equivalent power of ten representations:
1=1x100
10=101
100=102
1000=103
10000=104
100000=105
1000000=106

0.1=10-1
0.01=10-2
00.0.0001=1 0-0-3

0.00001=10-5
0.000001=10-6

Multiplication and division of large

and small numbers can be done
much more quickly using power
643

Name

become apparent that diodes are
named according to their particular
application; for the time -being, we

Table 2.4. Multiples and submultiples
Multiplying Factor
Symbol

Tera
Giga
Mega
Kilo
Hecto
Deca
Deci
Centi

T

1012

G

109
106
103
102

M
k

only consider I.e.d.s (LEDs), Zener
diodes, and general purpose diodes.
Diodes are packaged in many
ways, as can be seen from Fig. 2.9a,

101

but the most common types are

10-1
10-2
10-3

Milli
Micro

10-6
10-9

u or p.

Nano
Pico
Femto

those which look like resistors with a
single colour band. They are
polarised devices and the band

n

10-12
10-15
10-18

p

Atto

indicates the connecting terminal
called the cathode. The unmarked

side of the diode is called the anode.
Fig. 2.9b identifies the cathodes of the
various types of diode with regard to
the symbol.
Some example diode identification
numbers are 1N4002, 0A90, BY127,

Electrical Quantities (SI Units)
Term

Symbol

Current

I

Difference of Potential

V

Power
Resistance

W

R

notation. When multiplying numbers

this form we simply add the

in

powers; for example, 10000x 100 as
powers of ten is 104x 102.
104x 102=106 (4+2=6).

Abbreviation of
Unit After
Numerical Values

Unit
Ampere
Milliampere
Microampere
Volt

A

mA
µA

and UF4001.

V

Millivolt
Kilovolt

mV

Watt
Kilowatt
Megawatt
Ohm
Microhm
Megohm

W
kW
MW

Transistors

kV

There are literally hundreds of
varieties of transistor, a number of
which are depicted in Fig. 2.10a. Like

0

diodes, transistors are identified by
code numbers; some examples are

pn

MO

BC182, 2N5447, BD377, and ZTX107.

The transistors of interest to us are

operation (a), above, followed by
"x 10" and a small superscripted

bipolar which are of two general
types: n -p -n and p -n -p whose circuit
symbols are given in Fig. 2.10b.
There are three parts to the transistor, hence the three connecting leads.

digit representing the power of
the number (the count obtained
from (b)). If the decimal point
was shifted right (c) the supers-

When dividing the same two
powers of ten we subtract the second power from the first:

cripted number must be preceded by a minus sign; for

104+102=102 (4-2=2).

0.0005.26 =5.26 x 10-4

Scientific Notation

To convert the numbers back
from scientific notation, shift the

It is possible to express any num-

ber in a form such that this easy
method of multiplying and dividing
can be applied: any number can be
written as a number between one
and ten multiplied by a power of ten;
for example:

1500=1.5 x103
325=3.25x 102
6.2=6.2 x 100

0.47=4.7 x 10-1
This form of representing numbers
is called scientific notation. Any deci-

mal number can be converted to
scientific notation by:

(a) Shifting the decimal point until
all the zeros plus one non -zero
digit are to one side of it (e.g.
0.000526 becomes 00005.26, in
fact 5.26).

(b) Counting how many places the
decimal point was shifted (in the
above case it was 4-* 0.0005.26).

example:

decimal

point the number of

times indicated by the power. If
the power is positive-shift right,
if the power is negative shift left,

The three leads are known as base,
collector and emitter and are marked
b, c, and e, on the symbols. The only
difference in the two symbols is the
direction of the arrow on the emitter
of each type. Fig. 2.11 shows

examples of the position of these
leads in some different packages, but
it is important to realise that the lead

positions for a particular transistor
cannot be known simply by looking

thus:
5.26 x 10-4=0.000526
and 18x106=18000000
For addition and subtraction of

numbers in scientific notation,
convert all numbers to the same
power of ten by shifting the decimal point, the result will then be
to the same power of ten.
Numbers in scientific notation

can be used in formulae, but

component values should be
written using the mega, kilo,
micro, pico etc. prefixes shown
in Table 2.4.

Diodes

at the transistor.
So how does one learn the pin -out
of a particular transistor? Component
manufacturers
and
distributors

supply hand -books or catalogues
containing look -up charts and tables

similar to the one in Fig. 2.12. We
simply look up the package number
for the transistor indexed by the designated transistor code; for example,
if the catalogue states that a BC108
transistor has a package (sometimes
called the case rather than package)
number TO18, we find the lead designation picture for that package (this is
ringed in the figure).

We have already met one particu-

Integrated Circuit Pin -Outs
lar type of diode, the I.e.d. As we progress through the course it will
An integrated circuit (i.c.) is a corn Fig. 2.9. Diodes.

This gives the "power" of the

LED

number.

(c) Observing as to whether the decimal point needed to be shifted
left or shifted right to get all the
zeros and a non -zero digit to one

ANODE --HO"ZENER

side of it.

(d) Compiling the number in scientific notation: write down the
number obtained from the first
644

CATHODE

(a1

fEE161120

(b
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plete circuit containing transistors
and, perhaps, diodes, resistors and
N -P - N

capacitors all contained within a
single package (see Fig. 2.13). I.C.s
(often called chips) are available in
many sizes with varying numbers of

connecting pins (or legs), the most
P -N - P
(a)

Fig. 2.10. Transistors.

numbering arrangement for 8, 14 and
16 pin d.i.l. (dual -in -line) packages.
Notice that, on the diagram, the notch

111

EMITTER
BASE

BASE

COLLECTOR
(CASE)

EMITTER

1

and the dot indicate the position of
pin 1 and the last pin of the device,
depending on the size of the package.
The same arrangement applies to all
d.i.l. chips.

BASE

COLLECTOR

Table 2.5 is a complete listing of
the components and materials in
appendix A of the Resource Document, it gives the following infor-

RE1 68 44 j

Fig. 2.11. Typical transistor leadouts.

0

mation
about
components:

0

E

E

TO5

T092

7092a

(d) The number of connections

E
C
B

0

B

TO92b

B

0

required for many of the components and their respective
names (e.g. a diode has two

E
C
1000)

E -LINE

1-092h

these

(b) The symbolic representations
used in circuit diagrams.
(c) Names given to some typical
variations of each component.

E

7018

of

nent.

B

o

C

TOI

all

(a) The physical appearance of
some types of each compo-

B

0

and 16 -pin devices.

Manufacturers of integrated circuits apply standard conventions for
packaging (encasing) their devices.
Device "packaging" specifies the
physical construction and pin numbering arrangement as well as the
amount of connecting pins. Fig 2.13
shows the physical shape and pin

(b)

(EE15133G

common of which are 8 -pin, 14 -pin,

1072a

1072

connections, the anode and the
cathode).

(e) Whether a particular component is polarised or not.
(f) Each component's electrical
unit of measure and corresponding symbol (e.g. the

Fig. 2.12. Example of transistor base identification chart.
(Diagram taken from Electronic Hobbyists Handbook published by Babani)

electrical unit of resistance is
the ohm and its symbol is ti 1.
4-vcc

INPUT E
CONTROL E

OUTPUT

GROUND Ii

ROLL OFF

N.C. E
+9 TO 18V

NC

TOP VIEW

a

OUTPUT

Take some time to look up each
component in suppliers catalogues
making sure that you can identify

each one and discover the basic

specification i.e. value or type
number, rating etc.
This table serves as a convenient
reference for this, and future parts of
the series.

Questions
CONTROL
VOLTAGE OR

1. What is the tolerance of a resistor
baring a fourth colour band of gold?

RESISTANC

2. With the aid of a component
suppliers catalogue or a data book,
state the integrated circuit package
and pin numbering convention of a
7400 i.c.
5

3.

Is an electrolytic capacitor polarised?

4. A resistor is colour coded: band one
EE 168 7 G

Fig. 2.13. Integrated circuits.
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blue; band two grey; band three
orange; band four silver. What is
the value and tolerance?

645

5. A ceramic capacitor has a value of

12. What is the value and tolerance of

working voltage of 400V. State the
colour coding.

the resistors on the left?
13. For what is d.i.l. an abbreviation (in
terms of i.c. packages)?
14. Identify the i.c. pin number to which

56pF; tolerance of 20%; and a

6. What is the working voltage of a

the arrow in the diagram below

polyester capacitor with a fifth band
of red?
7. Wirewound resitors are not usually
colour coded, how would its value
be marked?
8. Convert 100mA into Amperes.

points.
15. Convert 47,000pF to nanoFarads.
ANSWERS, PLUS "MATERIALS AND
TOOLS", NEXT MONTH.

9. Draw the circuit symbols for the
components listed below.
5. Zener diode
1. l.e.d.
6. bulb
2. switch

7. diode
8. resistor
is a variable

3. capacitor
4. transistor

10. A

resistor.
11. A tantalum capacitor is marked:
4.7
35

What do these numbers and the

EE1686G

symbol represent?

TABLE 2.5

COMPONENT

MP 11.

SYMBOL

1

Ink

...

TYPES
POLARISED?

-

Alkaline
Nicad

i

J.

..

BATTERIES

TYPES
POLARISED?

Anti -surge

FUSES

Quick Blow
No

Yes

:.1
j:_I.

SYMBOL

COMPONENT

Zinc

-71Volt V

ril

I

BULB

MES

HOLDERS

LES

..
:

:
01

.

ii;

Various

Various

4*

.

4.1

MBC
INTEGRATED CIRCUITS

k
BULBS

*

O
iii

No

t%
\N il
Polystyrene
Polyester
Polycarbonate
Ceramic
Silver Mica

..L
-1-

...---J
CAPACITORS

LOUDSPEAKERS

Farad F

1:111

Various

-.0'.1 481.

Yes

RESISTORS

-,

-PCD-

for phase

PRINTED CIRCUIT
BOARDS

Tantalum
Electrolytic

T

REED SWITCH

polarised

No

+,

...

4

Not

Open

r-201"11

Encapsulated

L----':

,

-1\Al."--

Carbon
Wirewound
Metal
Oxide

No

!4--

I
I

REED

RELAYS

646

I

I

-.)--

DIL
SI L

ohm 0
No
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COMPONENT

SYMBOL

t lefAti

'NA---"7-140,

TYPES
POLARISED?

COMPONENT

--

wcairrbeownound

7.-Ri

r
.

VARIABLE

L1ONG

!

IMII

RESISTORS
(POTENTIOMETERS)

-n-}-i

c5

Preset

Multiturn
Slider

4

-NAA,--

--5/0--

.1.1,111,
.

_3,,

.._

_ThAtA.,_

I

%

ohm Q

IT

i

SWITCHES

1

Toggle
Rocker
Slide

_os...,_

-_

--

4'

TYPES
POLARISED?

DPull_shbutton

Rotary
PCB Mounting

__i_

-0

c,

c.-

0

,,

No

N?

°

--Li--j-

40111111

I

No

SYMBOL

I

I

VARIABLE CAPACITORS

#

,---

Ceramic

-

,--

Airspaced
Preset

Farad F

41100

ill

Various

010.11

-,....

CO

c'

-4-

,

TRANSFORMERS

SENSORS

-4-

(DIODES

4

No

,7,

LEO

,

( i,
,

anode cathode

4,,,,,

_Eme9_

Light

"-

Activated
Switch

Various

__",F.._.

...)/V_
-t°

Yes

TRANSISTORS

L.<:.0,2

,.}.

vim&

#

(

Various

Lei

mation technology Centre should
have been 0623 650263.

RECOMMENDED BOOKS
Rather than provide a long list of rec-

required for the first six parts of the Introducing Digital Electronics course. These
components are all readily available from

companies advertising in the pages of
Everyday Electronics. Readers will find
that by obtaining a number of catalogues
from various companies they will be able

ommended books at this stage (which

to fulfil their requirements for electronic
components by mail order fairly easily.

readers may be tempted to rush out and

Most catalogues also carry illustrations of

buy!), we will simply suggest titles for
background reading as the course pro-

various components and other helpful
data-they are in this way very useful for

gresses. To start the series off we would
suggest the following title (which
covers the whole range of electronics):
Electronics by G. H. Olsen, £4.95 (one of
the Heinemann "Made Simple" books).

newcomers to electronics.
Resistors
10 ohm 0.5W 1 off
100 ohm 0.5W 1 off
1 kilohm 0.5W 1 off
10 kilohm 0.5W 1 off

This book is avail able from the Direct
Service -for full details on
Book
ordering see page 674.
COMPONENTS

The following is a list of components

Everyday Electronics, November 1988

Switches
Single pole single throw push to make
button, 1 off.
Single pole single throw toggle switch,
1 off.

Dynamic

Microphone

Piezo

iIFIV't
. I.< 4/

,

Resistive

Transducer

.....1111"'-

NOTE: The phone number given in
the booklet for Mansfield Infor-

Thermistor
Thermocouple

--

ZENER

VI*16`

Dependent
Resistor

Semiconductors
2N3053 transistor 1 off
ORP 12 light dependent resistor 1 off
Light emitting diode (l.e.d.) 1 off
Miscellaneous
9 volt to 12 volt single pole changeover

relay with low resistance (100ohm to
500ohm) coil 1 off
9 volt PP3 battery 1 off
12 volt MES bulb 1 off
MES bulb holder with screw terminals 1
off

Solderless breadboard-single plug-in,
Vero or similar type
Veroboard, 0.1 inch matrix 36 strips by
50 holes

Crocodile clips, standard insulated, 6 off
Insulated single core copper wire

(1/0.6mm)-approx. 5 metres, various
colours

PP3 "press -stud" battery clip with red
and black wires attached
Solder -22 s.w.g. cored type, 10m
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perennial question: "What can it do?"

new company called Morgan
a
Automation, having taken over from Syke

has an immediate advantage over the

Instrumentation, following the sale by

competition. This realisation has lead to a
number of responses including specialist

Syke of its industrial machines.

AA NY robot which

can

answer the

software and interfaces for the popular
micros and large amounts of back-up
documentation.
With robot arms the most visible form
this has taken has been the development

of the work -cell, giving the robot an
environment in which it can show off its

Morgan is run by Vaughan Clark, a
former Syke director. He felt there was a
market in education for the Teachmover,
which has been imported from the US for
some time, and the Israeli Scorbot which

skills.
The usual cell includes a method of pre-

senting objects to the arm-such as a

Shestopal said that the company was con-

gravity feeder, a conveyor, a method for
testing the objects-for example for
size-and a rotary table with bins in which

centrating on the basic 5 -axis arm with
toothed belt drive and seeing how sales

sorted

objects

can

be

placed.

Variations include some way of working
the objects, usually by a computer numerically controlled (CNC) lathe or drill.
Such cells have become increasingly
popular and recent developments have
left very few arms without a cell of some
description. The latest additions include
the EMU, Alfred, Teachmover and
Scorbot. Meanwhile moving in the
opposite direction is the Armtech which
has been shorne of its companion peripherals.

FLEXIBLE MANUFACTURING

The EMU from LI Electronics now

IMPROVEMENTS

Other manufacturers have also been
making improvements to their ranges.
L.J's Atlas can now be controlled by the
IBM PC. An interface can be obtained for
about £350. II is also looking to update its

has been available in the UK for about two
years.

The decision by Shestotech to limit its
output to the Armtech, its Armdroid look a -like, followed slow sales. Richard

the

Programming can be by push button and
by the direct entry of the cartesian co-ordinates. All that for a little less than £4,000.

by

unusual X-- Y plotter arm, the Placer.
UMI has made the vertical movement of
its

RTX Scara arm faster and more

accurate. The company is offering to
upgrade existing machines for about
£750.

went.
The work cell, with the usual items, was

supplied with the more powerful 2000
Plus version.

Meanwhile Chris Magee, who bought

The plans it had for a smaller, simpler
arm, based on the RTX technology have
been dropped. Not sufficient interest was
shown in the device, a prototype of which
was shown at the Barbican show earlier
this year. UMI is, therefore, concentrating

on the main arm which, the company

the rights to the Colne Robotics products,
is no longer supplying the up -dated
Armdroid arm and the vision systems. His
Cardiff -based company, Concorde Robotique has been closed and he has moved
to Farnborough in Hampshire and set up
a new company, MQ Electronics.

says, has attracted a lot of interest and
sales in education and health care.
The Trekker buggy can now be
controlled using Logotron Logo in
addition to the built-in Basic commands.

would not be considering returning to the

For £10, a chip will be supplied allowing
the language to be used. Clwyd Technics,
which makes the Trekker, is also looking
to provide a version, with the necessary

robotics market until the problems had

support material, to be used in primary

been sorted out.

schools.

EXPANDED WALLI
Back on the work cells
Cybernetic Applications has
expanded its Walli control

Cybernetic Applications' Kestrel robot.

He blamed distributors for the problems at Concorde and added that he

forms part of the IRO 2 package, selling at

about £850, which also includes two
conveyor belts. The 4 -axis EMU, under

control from an IBM PC, moves parts
between the two conveyors.
The company also plans to include the
EMU in a flexible manufacturing system
(FMS). Again controlled by the IBM PC the
system will have a CNC drill and should be
launched at the beginning of next year.
Research Development Associates is
developing the Alfred work cell in
response to an order from the States. The
system allows three Alfreds to work

together with usual work cell components.

The whole cell is again controlled by the

IMB PC by way of RDA's Octopus
intelligent controller. The price to the US
will be about £2,500. Dave Doughty said
that the price in the UK should be about
the same and although orders were being
taken it would not be possible to satisfy
them immediately until the US order had
been met.
Teachmover, the 5 -axis articulated arm,

has a work cell which includes a CNC
lathe, and sells for a little more than
£3,000. Scorbot, at about the same price,

is now able to work with a variety of
devices. Both Teachmover and Scorbot
can also be used with vision systems.
NEW COMPANIES

The machines are now being supplied
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program so that up to eight of its

varied collection of arms can
work together with the other
items in the cell. The arms
include the latest gantry device
which has been named the Kestrel, and which is now available.

The only limitation from the
user's point of view is that the
controlling computer needs
512K of memory.
Full specifications for the Kestrel reveal that it has four axes
plus a gripper working in the X

and Y directions, in the same
way as a plotter, with the limb to

which the gripper is attached
being raised and lowered.
It is driven by stepper motors
and with its gripper, which can

be either two -fingered pneumatic type or vacuum, and can
lift up to 2kg. It can move 50cm
in the X direction, 35cm in the Y
and 15cm in the Z with a further
15cm on the Z which can be preset in increments of 5cm.

The wrist can turn through
360 degrees.
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SS WIRING

Construct your electronic circuits the new, quick and easy -to -learn
way, WITHOUT solder: with Circuigraph Easiwire from BICC-VERO

With Easiwire all you do is wind the circuit wire tightly around the
component pins. No soldering, no chemicals, no extras, simplicity
itself. Circuits can be changed easily, and components re -used.

Easiwire comes in kit form. It contains all you need to construct

Easiwire kits, retail price £18.-;
Please rush me
special introductory offer £15.-. (includes p & p and VAT).

I enclose cheque/postal order for
BICC-VERO Electronics Limited

made payable to
INKLANAND

circuits: a high -quality wiring pen with integral wire cutter, 2 reels of

wire, a tool for component positioning and removal, a flexible
injection moulded wiring board, double -sided adhesive sheets,
spring -loaded terminals and jacks for power connections and an
instruction book. Of course, all these components are available
separately too.

To take advantage of the special introductory offer, complete the
coupon on the right and send it to:
BICC-VERO ELECTRONICS LIMITED,
Flanders Road,
Hedge End,
Southampton, S03 3LG

VERO
ELECTRONICS

Please debit my credit card as follows:
Card Number
Expiry Date
Name
Address

Signature

or phone 04892 88774 now with your credit card number
(24 -hour answering service).

YOUR

aRIITAINMENT

different sizes, from metal, and feels
confident that the idea will work.

BY BARRY FOX

Satellite D -Day

Engineers have their doubts. Small
plates have a wider beam width than a
dish (four or five degrees instead of one

The novelty of the Fortel idea is that the
be moulded from plastics

degree), and are thus easier to align. But

plate will

they have nasty side lobes, picking up

(BSB), the consortium licensed by the
Independent Broadcasting Authority to

instead of formed from metal. This will
keep the cost down. But will it pick up
enough signal? And will it work after

provide a three channel TV service, will be

years of exposure to the elements?

using a Hughes satellite broadcasting at

Only time will tell. But ERA confirms
that there is nothing magic about the

unwanted signals from other satellites.
BSB admits it has not yet found anyone
to make squarials, and at a price which fits
inside the £250 bracket. BSB is thus
making the age-old mistake of promising
to sell something before it has been

The UK satellite scene is finally "shaking
down". British Satellite Broadcasting

110W per channel.
This is scheduled for launch by a
McDonnell Douglas rocket around August
10th 1989 from Cape Kennedy in Florida.

So the service should be well under way
by Christmas 1989. Even if BSB launched
earlier, there would be no MAC reception
equipment available and no de -encryption modules.
BSB is committed, by UK government
policy, to using the D -MAC system, with
eight digital sounds channels. And BSB
will encrypt all three channels using a system called EuroCipher developed by General Instruments in the US.
De -encryption of two channels to UK
viewers will be free. This limits the
copyright fees payable by BSB to the software companies.

squarial design. It is a passive circuit and
and usually less, than dishes of the same
area. They usually cost more too.

engineered.
The full system price target has already
quietly climbed from £200 to £250. I'll bet
it climbs next to £299 (which is still under

Until proved otherwise, the squarial
another of BSB's publicity

£300) and from there to £399 in time for
the launch in a year's time.

gimmicks. The company needs gimmicks
to keep city investors confident.
I finally got to speak with John Collins of

will pull the plug next spring if the Astra

passive flat aerials have no more gain,

looks like

Fortel, thanks to ERA and no thanks to
BSB. Collins admits that he has not yet
made

a

25cm

plastics

squarial

as

promised by BSB, but he has made

The free channels will be supported by

advertising. The third channel will be
available only by subscription. In the
future there may be pay -per -view, either
on impulse or by prior arrangement.
BSB's rival is Astra, due to be launched
early next month by a Luxembourg

consortium with government backing.
This will use existing TV technology and
45 watt transmitters, without
any
encryption, to broadcast up to 16
channels of entertainment, including four
Sky Channels from Rupert Murdoch.
Amstrad will offer a bare -minimum reception system, comprising TV tuner and dish
aerial for about £199, and a system with
infra -red remote controlled tuner for
around £259.

Three companies, Ferguson (owned
by Thomson of France), Salora (owned by
Nokia of Finland) and Tatung (of Taiwan)

have signed agreements with BSB to
make remote -controlled systems available for BSB reception at approximately
£250. BSB says it will not subsidise manu-

facture. Trade estimates are that £400£500 would be a more realistic price.

Squarial

The BSB system will also inlcude a

"squarial" instead of a conventional dish.
The squarial is a flat, 25cm diamond
shaped satellite plate aerial.

The squarial unveiled at BSB's press
conference in early August was just a
wooden dummy. Not even Ferguson,
Salora or Tatung had tested it. BSB would

not answer technical questions on it or
put enquirers in touch with inventor John

Fortel's company address. It was do a
firm of solicitors in Cupar, Fife in
Scotland.
BSB said the ERA labs of Leatherhead

had "verified" the squarial. In fact they

launch goes well.
"The best thing BSB can do" says Robin

Crossley and Marcus Bicknell, who run
the Astra operation in Luxembourg "is
book three channels on our satellite".

Technical K.O.
least got a little extra value for our

Even if you have no interest in sport,

Pay -to -View

If there is a launch. More likely investors

spare a thought for this. It is TV and
video technology which has made sports

money. In Atlantic City there
brief reality.

was

only

stars into rich superstars. And in the
future it could cost more to see a "live"
telecast than a live event.
I

Gloving -Up
Before the fight there had been long
delays while managers squabbled over
how the boxer's gloves had been laced.

was in New York when world

heavyweight boxing champion Mike
"Iron Man" Tyson fought challenger

In Madison Square Garden we saw
shots of the backstage dispute and
heard a commentator over the house

Micheal Spinks in Atlantic City. Tyson
knocked Spinks out in just 91 seconds.

Together the two boxers earned $35
million. Without TV and video technology they would have earned only a
hundredth or even a thousandth of that.
Because the fight was not televised
live, blood -lusting fans all across America paid outrageous prices to watch it

on closed circuit television. In Madison

Square Garden, where live title fights
used to take place in the days of Joe
Louis, 18,000 fight fans paid up to $60
each to sit in the arena and watch four
large television screens erected in a boxing ring.

I was there and can bear witness to
the fact that they screamed and cheered

just as if the video images were real
people. Restaurants all across the city
screened the fight for customers as part
of an all -in menu costing up to $200 a
head.
In Atlantic City fight fans paid touts
up to $5000 each for ringside seats. Like
Spinks they never knew what hit them.

PA system explain what was going on.
In Atlantic City the crowd had no idea
what was happening.
We also heard the commentator explain an oddity which was visible only

from video cameras very close to the
ring. At Atlantic City it's likely no-one
saw or noticed the significance of what
the Madison Square Garden audiences
could

see

on a big screen.

As usual each boxer had seconds in
his corner, ready to treat any cuts and
swab blood between rounds. But this
time the seconds at Atlanta City were

wearing rubber gloves. They worry
about catching AIDS.

The US Cable network Home Box
Office had bought the rights to release
the fight on home video. HBO was left
trying to fill a 60 minute tape with one
and a half minutes of action, and justifying the $20 price tag they set in advance.

We are all so used to seeing slow
motion replay on TV that when something happens fast and live in a sports
event we feel lost without the chance to
see it repeated and analysed. In Madison Square Garden the knockout was
re- run half a dozen times. So we at

The last I heard, HBO was planning
to include the fight several times over,

but each shot from a different angle
with different cameras. But that still
leaves at least 55 minutes to fill. Some-

how I don't think the Tyson-spinks
tape will be a best seller.

can only extrapolate from similar designs
of different sizes, made of aluminium.
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Constructional Project

SEASHELL
SEA SYNTHESISER
ANDY FLIND
Why pay out hundreds of thousands of pounds for the
latest marine dwelling? Now you can bring the relaxing
sounds of the sea into your own living room for a fraction of
the cost.
FROM

time to time, most of us wish we

lived near the sea. That is, with the
exception of those fortunates who
actually do! For the rest, the glorious pound-

ing of surf on the beach is just a distant,
fading holiday memory.

Imagine actually hearing the waves from
your workshop .. . the therapeutic properties
could work wonders in a stress -filled life and
might even inspire real creativity.
As children, we were sometimes exhorted
to take sea -shells home and listen to the "sea

WHITE NOISE

The first problem was generation of
suitable "white noise". Considering the
effort sometimes needed to minimise electro-

nic noise, it's amazing how difficult it is to

find some when it's wanted!
presence on the beach to the muffled roar as Most recognised sources are not, in fact,
very noisy; they only cause problems where
heard from a distance. The realism is quite
high gain levels are used. The usual "noise
incredible; after a few minutes one tends to
generators" found in projects are Zeners and
forget it's a simulation, the sound is
reverse -biased diode or transistor junctions.
unconsciously accepted as the real thing, with
Most Zeners and diodes produce less than
all the accompanying sensations of relaxation
a millivolt and, of transistors tried, fewer
and timelessness.

"EXCLUSIVE-OR"GATE

sound" that might be heard in them, but
these were always a disappointing substitute
for the real thing. The memories quickly fade
and for those with jobs, families and the usual
financial obligations, actually moving to the
coast is an impossible dream. Those waves
had to remain just a distant memory.
Until now! This project will re-create that

LAF

SHIFT
REGISTER

INPUT

OUTPUT
OUTPUT

APPARENTLY "RANDOM"

SEQUENCE OF'O's AND'es

CLOCK

sound, either through headphones (try the
effect during a stressful day at the office!) or
through a hi-fi, where judicious use of tone
controls will simulate anything from actual

tEE16$96j

t

Fig. 1. Simplified digital noise generator using a shift register.

DESIGN OBJECTIVES
The design objectives for this project were
simple. The sound should be as realistic as
possible, in stereo, with appropriate tone and

ton

volume changes plus apparently random variations.
There would be absolutely no compromise
in sound quality. Also, if possible it was to be
pocket -sized, portable and capable of driving
Walkman -type headphones.
In practice this meant low -current

operation for prolonged use from a single

SiMI 141)14

PP3 battery. Unfortunately the first objective
led to a fairly complex circuit, which raised
difficulties with the second, but eventually a
successful design was arrived at.
Although the circuit is rather complex, all

the components are fairly cheap so

it is

inexpensive to build. The complexity stems
mainly from there being two of almost every-

thing; if only one channel were needed it
would be much simpler. However, the stereo
sound produced is incredibly realistic;
constructors will probably agree that the final
result is well justified.
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than one in five proved suitable. The quality
of sound also varied widely between devices.

A prototype of this project used special
"noise diodes" which were very effective, but

subsequently these were withdrawn by the

manufacturers and no suitable substitute
could be found. Eventually, the circuit was
redesigned with a digital noise source, based

on IC4, IC5 and IC6 (see Fig. 2). The
principle is shown in simplified form in Fig. 1,
where a shift register has its output exclusive-

OR'd with the output from a tap at stage "n"
and returned to the input.
If the shift register is clocked at a suitable

frequency, the output will be a "pseudorandom" series of 1's and 0's which will take
a considerable time to repeat. Just how long
depends on the number of stages and the tap
position; choice of tap for the longest possible
sequence requires involved calculation and is
best left to experts, but the arrangement used
in this design has a 33 -stage register with a tap

at stage 14 and when clocked at 1MHz takes
over two hours to repeat!
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CIRCUIT DESCRIPTION
In the full circuit diagram for the Seashell
shown in Fig. 2, the clock consists of IC4a and

IC4b, running at approximately 1MHz and
driving a 33 -stage register made up from IC5
and IC6. The register output, from IC6 pin 9,
is EX-OR'd with the output from the tap, IC6

pin 13, by IC4c for return to the input, IC5
pin 1.

It is possible for the circuit to get into a
state where all the circulating bits are "0's".
This would result in an input of 0, so the output would appear to be continuously low.
This condition is avoided by the inclusion of
capacitor C12 and resistor R27, which will

rapidly inject a "1" to break the sequence
should it occur.
Two apparently independent noise sources
are required by this project. If a stereo ampli-

fier is switched to "mono" and turned up

COMPONENTS

until the background hiss is audible, the

Taking the channel following capacitor C17,

effect of switching to stereo will immediately
be apparent. From being a mere irritant, the

the signal passes through diodes D5 and D7
to appear across resistor R40. The diodes act
rather like variable resistors whose resistance
falls as the d.c. current flowing through them
is increased. The current needed is just a few

noise will acquire "depth", suggestive of
wind and wide open spaces, and this is the
type of sound needed for processing into
"waves".
Instead of building two separate sources
(with six chips!) the register input is EX-

OR'd with another tapping point by the
remaining gate IC4d to become a second out-

put. A pair of two -stage low-pass filters
convert the digital outputs into audio
analogue signals, and attenuation by resistors
R32 and R33 reduce them to a suitable level,
about 35mV r.m.s., for the following stages.
The two sources look sufficiently unrelated

for the intended purpose on a 'scope, and
they certainly sound "right".
Volume and tone are controlled by diodes.

Approx. cost
Guidance only

22

Resistors
R1, R3
R2

R4, R5, R23, R24, R25
R6, R7, R34, R35
R8, R9, R50, R51
R10, R38, R39
R11, R12, R44, R45
R13, R14
R15, R16, R17, R18, R21, R22, R28,
R29, R30, R31, R40, R41, R46, R47

10M (2 off)
5M6
100k (5 off)
4M7 (4 off)
220k (4 off)
47k (3 off)
22k (4 off)
330k (2 off)
120k
150k
27k

R27, R36, R37
R32, R33
R42, R43
R48, R49
R52, R53

1M (3 off)
1k (2 off)
560k (2 off)
3k9 (2 off)
22 (2 off)

Capacitors

C13, C14
C15, C16, C23, C24, C27, C28
C29, C30
C34, C35
C38

1µ polyester layer
100n poly. layer (4 off)
22µ single -ended elec. 16V (2 off)
470n poly. layer (4 off)
100µ single -ended elec.10V (4 off)
10µ single -ended elec. 50V (9 off)
10p ceramic plate
1n poly. layer (2 off)
4n7 poly. layer (6 off)
10n poly. layer (2 off)
220p ceramic plate (2 off)
470µ axial lead elec. 10y

Semiconductors
D1, D2, D3, D4, D5,
D6, D7, D8, D9, D10
1C1

IC2
IC3
IC4

IC5, IC6
IC7

1N4148 signal diode (10 off)
4011B CMOS quad NAND gate
4093B CMOS quad Schmitt
NAND gate
LM358N Dual op -amp
4070B CMOS quad EX -OR gate
4006B CMOS shift register (2 off)
1458C Dual op -amp

Miscellaneous
S1

JK1

supplied with a positive pulse lasting about
two seconds. The tone change lags slightly
behind the volume, so the "wave" crashes
initially at high pitch, shifts rapidly to a deep
roar, then as it dies away the pitch gradually
rises again for a realistic "backwash" effect.
Volume control VR1a lets the user adjust
the level before amplifier IC7a, which can
produce an output of about 200mV r.m.s.
maximum. IC7 is a 1458, the dual version of
the trusty old 741. Tests proved this to be
capable of directly driving Walkman -type
headphones for portable use.

See page 660

100k dual rotary carbon, log.

Cl 1

C19, and C25, and with the values given produces a realistic "crashing wave" sound when

well, in fact, be labelled "near", "far" and
"furthest"! The second channel, following
capacitor C18, works in exactly the same

Potentiometer

C9, C10, C19, C20, C25, C26,
C31, C32, C33

The full control network includes diode
D3, resistors R8, R11, R38, and capacitors

Switch Slb offers two levels of overall tone
control if required. The tone positions could

All 0.6W 1% metal film

Cl
C2, C12, C21, C22
C3, C4
C5, C6, C17, C18
C7, C8, C36, C37

provides "top cut" tone control varying with
the current, from resistor R42, passing
through diode D9.

way.

10k (14 off)

R19
R20
R26

VR1

microamps, supplied mainly from resistor
R36. From here the signal passes through
C21 and R44, which with capacitor C23

3 -pole 4 -way rotary switch
3.5mm stereo jack socket

Printed circuit board available from EE PCB Service, code EE625; case (ABS plastic box 120mm x 65mm x4Omm), with p.c.b. runner guides; knobs (2 off); 8 -pin
d.i.l. sockets (2 off); 14 -pin d.i.l. sockets (5 off); PP3 battery and connector; wire,
solder; etc.

SOUND WAVES

The rest of the circuit is concerned with

providing suitable pulses to control the

sounds. ICla and IC1b form a simple clock,
cycling about once every ten seconds. The
output is differentiated by capacitator C2 and

resistor R3, so the coupled outputs of IC1c
and ICld are normally high, but go low for
about one second with each clock cycle.
Each output pulse discharges capacitators
C3 and C4 through resistors R4 and R5, taking about four seconds to reach half supply
voltage where IC2c and IC2d each go high for
about two seconds.
These positive (high) pulses are fed to the
"wave" generators by D3, R11 and D4, R12.
When the outputs go low again they provide

the discharge paths for slow sound decay
through resistors R8 and R9.

If the "waves" simply crashed regularly
and in unison they would sound boring and
unrealistic (though less control circuitry
would be required!), so IC3 introduces a little
"randomising". The two amplifiers in this
chip are configured as very slow running astable oscillators, with slightly different rates set
by resistors R19 and R20.

The signals found on capacitators C7 and
C8 are very slow triangle waves (approximately), of which small proportions are fed to
capacitators C3 and C4 by resistors R13 and
R14 respectively. This alters the times taken
by these capacitators to charge to half -supply,
slightly varying the switching times of the following gates.

The apparent effect

is

that the waves

occasionally crash initially a little to one side.

A little crosstalk introduced by resistor R10
improves the realism. Two further signals

taken from IC3 are fed directly into the

amplitude controlling stages by resistors R34

and R35. The high value of these resistors
keeps the effect small, but it results in the
"backwash" effect after each wave varying in

volume and apparently swinging around.
Again a little crosstalk, this time through
resistor R25, improves the effect.
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CONSTRUCTION
All components except the Volume control
VR1, Tone (or Presence) switch S1 and the
Headphone socket JK1 are accommodated
on a printed circuit board. The component
layout (assuming the board has not been cut)
and copper foil master pattern is shown in
Fig.3. This board is available from the EE
PCB Service, order code 625.
There can be few projects where intending
constructors are advised to begin by sawing
the circuit board in half! This isn't necessary,
of course, if it is to be housed in a case that
will accept it in one piece. However, if
pocket-size is required this is the first step.

The cutting line is marked by a dotted
track, along the centre of the copper side of
the board which should be carefully sawn
with a fine-toothed hacksaw. The two halves
should then fit lengthwise into the moulded
slots of the recommended case and the lid
should fit; they can be trimmed with a file if
necessary. Their edges can be smoothed with
emery paper when cutting is complete.

As the components are quite densely
packed together a fine -tipped iron is essential
for construction. The components should be
of the correct type, otherwise they may not
fit. In particular, all the non -electrolytic
capacitators, save C39 and C40, are
miniature polyester layer types, not the larger
polyester film variety.
All the electrolytics save capacitor C11 are
the single -ended p.c.b. mounting type. Their
dimensions are 11mm (high) x 5mm (dia.) for
10ALF and 22p.F and 1 lmm x 6.3mm for

100uF. The height is important as space
between the boards is limited.
The layout of all components is shown in

the overlay drawing, Fig.3. Care should be
taken over the polarity of the diodes; Fig. 4
provides

additional

guidance

for

their

installation. If they are bent and placed as
shown their polarities will be correct.
The electrolytic capacitators normally have
their negative leads identified with a broad

stripe and all except capacitators C36 and
C37 are fitted with positive sides uppermost.
They must be fitted close against the board to
minimise overall height. DIL sockets should
be used for all the i.c.s, which should NOT be
plugged in at this stage.

Fig. 3. printed circuit board component layout and full size copper foil master
pattern. This board is cut in half to form two boards, if using the case specified.
Before starting to test this project, all connecIt is always preferable where possible to
test a new project in stages, to minimise
tions between the boards and controls should
chances of catastrophic damage and simplify
location of any faults which may be present.

be completed, temporarily if preferred,

except those to the rotary switch S1 which
should be added afterwards.
The use of coloured ribbon cable, though

not essential, makes for a neater job and
reduces risk of error. The interwiring connec-

tions are shown in Fig. 5. Note the lead

between the "common" point on VR1 and its
case, to reduce hum pick-up. If the board is
not cut, the power rails will be unnecessary.
None of the i.c.s should be plugged in yet.

TESTING
If a 9V supply is connected to the project

with a milliammeter in series the drain,
following a brief initial surge, should be
around 1.3mA to 1.4mA. Any obvious
deviations from this figure should
investigated before progressing further.

be

If all seems well, IC7 can be fitted and
power reapplied. This will raise the consump-

tion to about 3.5mA. The voltage on pins 1
and 7 of this i.c. should be half the supply, or
about 4.5V.

If the headphones are plugged in a fair
amount of hum will probably be heard, espe-

cially if volume control VR1 is turned up.
Touching the top ends of the volume control

sections should produce loud hums on the
corresponding headphone. Following this
test, the volume should be turned right
down.

The next stage is to fit IC4, IC5 and IC6.
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BATTERY

OUTPUT
SOCKFT

COMMON

1Cn

Fig. 4. Polarity guide for mounting
the diodes on the p.c.b.
COMMON LEAD
CONNECTED TO CASE

OUTPUT SOCKET

Fig. 5. Interwiring to the boards, VR1, JK1 and switch Si.

Close "packing" of components inside the case. Note that the volume control
should be mounted and wired before mounting the output socket.
This will raise the drain to about 7mA. IC4
The total drain of the complete circuit
pin 4 and IC6 pin 9 should, if tested for d.c.
voltage, show about half the supply. These
are the outputs and if they are operating correctly this will be their average level. If there
appears to be a problem, a check on IC4 pin

depends on the output volume, point on the
clock cycles etc., but should be around 8mA

to 12mA. With an operating current of

around 10mA this circuit will operate for long
periods from a single PP3 battery.

10 should show about half the supply voltage,
indicating that the clock oscillator is running.

Fitting IC3 will increase the current to
7.7mA. IC3 pins 1 and 7 should be switching

from 0.5V to 7.5V and back very slowly,
about every 20 to 30 seconds. These provide
a small amount of drive to the diode attenua-

tor circuits, so if the volume is turned up a

little the output sounds should be heard
whilst they are positive.
If IC1 is now plugged in the current taken
will start to vary slightly with oscillator
action. Pin 4 of IC1 should be clocking up and
down at about 10 seconds per cycle, whilst pin
10 and pin 11 will be normally high, pulsing
low about once every 10 seconds as pin 4 goes

FINAL WIRING

Fig. 6. Case drilling details.

Following satisfactory results of these tests
the tone switch S1 can now be wired up. The
capacitators C27 to C30 are mounted directly
onto the tags of this switch as shown in Fig. 5,
with a piece of heavy gauge wire attached to
tags 5 and 9 forming their common
connection. Three wires connect S1 to VR1.
The drilling details for mounting the

Applications are limited only by the
ingenuity of the individual; for stress

volume control, function switch and output
stereo jack socket in the case are shown in

.

.

the case following the photograph above.
The output jack socket should be fitted after
the volume control, which in turn will have to
be connected before installation.

put. Fitting IC2 should, however, result in

In the prototype the battery is held by a
plastic clip cut from a 35mm photographic

the full "wave" sounds appearing.
If testing is needed here, pin 3 and pin 4 of
IC2 should be normally low but go high for

foam plastic to prevent rattling. The small

seconds, whilst pins 10 and 11 should also be

reduction after (or during) a hard day, as a
background for meditation or yoga classes,
sound effects for amateur dramatic productions or musical compositions, or simply
(with a little imagination) to return to that
beach during a winter's evening. Only one
thing appears to be lacking .

Fig. 6.The project can now be assembled into

high.
IC1 on its own will not affect the audio out-

about three to five seconds in every 10

ALL DIMS IN mm

slide box and glued into place, with a piece of

clearance between parts of this project means
there is some risk of parts touching, so check
carefully and use small bits of plastic to insu-

normally low, going high for about two

late adjacent items if necessary. On the

seconds in every 10 and triggering "waves" as
they do so.

prototype the presence of the wiring between
the boards keeps them apart satisfactorily.
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vision sound and satellite television, offering
19 television channels in addition to the four
channels broadcast now, will create new demands for new products (set -top receivers,
decoders, dish aerials, etc).
CD -Video (a compact disc with sound and
pictures) and Super VHS (a new improved
version of the VHS video format) are due to
be launched towards the end of this year.

the UK.

Both will help stimulate interest in video
products. S -VHS is also expected to help
camcorder sales, which have been disappointing in the UK compared to other

.Consumer
Electronics

western countries.

A camcorder is a video camera and recorder combined in a single unit. Only
95,000 camcorders were sold in 1987, compared to over two million video recorders.

AUDIO

Turning to the audio sector-given a

Mar et

choice between tape cassettes, singles, LPs

and compact discs, most of us like to hear
our music from tape cassettes, with singles a
short way behind and LPs trailing a few per
cent behind singles. CDs account for only 6

per cent of sales, not surprising when,

an Graham

according to the report, only 8 per cent of
British households have a CD player.

An astounding 70 per cent of 15-19 year

olds now own personal stereos. As if we
haven't enough ways of squeezing music out

of tapes and discs, a new CD only eight
LAST

year, British

consumers

spent

£3,700 million on television, video and

audio products. This highly lucrative
market is also highly competitive. Manufacturers vie with each other to bring out the
cheapest, biggest, smallest, best quality or
most stylish products to catch our eye and
make us reach for our cheque books. In a
market subject to the twin devils of rapidly

advancing technology and the whims of
fashion, manufacturers and retailers have to

react very quickly to what the consumer
wants and what current technology can deliver at an acceptable price, while also keeping an eye on what their rivals are doing.
Ferguson, which manufactures products in

all three sectors of the market (television,
video and audio), has just published its first
UK Consumer Electronics Market report.
The slim Spring 1988 volume (only 10 pages

long) is packed with pie charts, bar graphs
and figures analysing the market.

It reveals that the greater popularity of
television and video rental in the UK compared to the rest of Europe has resulted in
faster growth in the television and video recorder market here. By regularly introducing
television viewers to new television sets and
video recorders, rental companies have
stimulated demand for these products, but
their influence isn't limited to the rental market. Sooner or later, people stop renting and
decide to buy a television set or video recorder or both. This energetic consumer de-

centimetres across and a new high -quality
audio tape format called Digital Audio Tape

FST

Flat Square Tube (FST) television sets
continue to grow in popularity. In 1986 less
than 14 per cent of all television sets sold in
the UK were FST models. That had risen to
almost 30 per cent last year and is expected

(DAT) are due to be launched this year.
They will undoubtedly spawn new ranges of

home -based and portable CD and DAT
products.
In addition to the major trends revealed by

to reach 44 per cent this year. The most

the report, there are also a few curiosities.
For instance, did you know that 20 per cent

popular screen sizes are now 14 -inch and 21 -

inch, but we tend to go to different shops for
each. Most 14 -inch and other small -screen
television sets are bought in electrical chain

of us give away our old video recorders when
we buy a new one? And even more (22 per
cent) of us give away our old television sets.
On average, we take no less than nine weeks
to buy a television set and 12 weeks to buy a

stores and department stores. Most televisions with larger screens are bought in independent shops, but the multiples are
gaining ground here too. Ferguson, Hitachi
and Philips dominate the market, although

video recorder. Despite the considerable
time taken to decide on which model to buy,
we don't shop around a great deal. Half of us
buy from the first shop we visit without looking any further.

retailers' "own brands" are increasing in
popularity.

The report isn't furnished with Ferguson

TV FUTURE
The report also looks into the near future
of television. The introduction of stereo tele-

figures alone. Information is credited to several organisations and retail associations in
addition to Ferguson itself.

Production of audio products on the Goldstar high technology line in Korea.

mand has in turn created more interest in the

UK from Far Eastern manufacturers whose
products tend to reach the UK before the
rest of Europe and in greater numbers.
Our shops have influenced the market too.
We have more chains of electrical retail
shops in the UK than in the rest of Europe.
Their active promotion of new products has
helped considerably in making the buying
public aware of new products. The higher
volume of sales they have encouraged has
made it possible to bring prices down. So, in
the UK we have more products, more up-todate products and more Far Eastern products than the average European would find
in his or her shops and we pay less for them.
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TRANSFORMERS
MAINS ISOLATORS
415/4401 Sec 440 or 2400
or 110V Centre Tapped Secs

Volts available: 3, 4, 5, 6,
8, 9, 10, 15, 18, 20, 27,30V
30V
15V
f
P&P

f 7.58 P 2.28
12.37 & 2.45

0.5

14.43 P 2.65
20.45
24.73
38.10
69.10
89.13
107.24
150.38
321 20

24V
0.15
0.25
0.5

30/15V or 15-0-15V
2 x 15V Tapped Secs

Pri 120V x 2 or 2213/240V or

TOVA
60
100
200
250
500
1000
1500
2000
3000
6000

24/12V or 12-0-12V
2 x 12V Secs Pri 240V

1

2

1

2A
3M

3.20
3.30
3.85
4.85
5.95
5.95

0/A
0/A

4
6

4

P

8

5

S

10

6

12

8

16

10

20
24
30
40

12
15

50/25V or 25-0-25V
2 x 25V Tapped Secs

20

4.14
5.63
9.10
10.55
12.59
1611
17.65
23.59
27.22

1.65
1.80
ZOO
2.20
2.30

30.39
34.03
46.46

3.05
3.65

A

4

6

4

P

8

6

S

12

8

16

1420
1690

10
15

20
30
40
60
83

22.75
28.28
40.31
57.96
66.74

20
30
41

2

1

A
M

2
3
4

P

6

S

4
6
8
12

8

16

10
12

20
24

5.38
6.54
11.65

1.90
2.00

1348

250

18.46
23.47
33.20
39.40
47.16

2.95

READ ALL ABOUT IT!

1.70
1.70
11.70
1.90
2.00
2.15
2.20
2.40

IN THE

Cirkit CATALOGUE

2.80
3.20
3.30
3.75
4.45
5.75

105, 115, 220, 230, 2400

60/30V or 30-0-30V
2 x 30V Tapped Secs

80VA

Volts available: 16, 18, 36,
40, 60, 24-0-24, 30-0-30V

250
500
1000
1500
2000
3000
4000
5000
7500

60V
0.5

2.50

30V
1

2

1

2A
3M

225
3.25
3.70
3.90

INVERTERS

6
8

P

4

12/240 DC to 2400 AC
Sine -Wave or Square Wave
Sine Wave or Square wave

4

5S

10

6

12

8

16

10

20
24

12

f

150

P&P
130

6.11

9.32
11.98
17.32
19.75
24.97
28.48
40.04
46 62
53.72

ZOO

2.30
2.40
2.50
2.90
3.10
3.75
4.00
4.75

TRANSFORMER
WINDING SERVICE

From 125VA or 16VA

Emergency stand-by lighting

or power systems, mains to

3VA to 18KVA

stand-by, auto -change, auto

chargers, maintenance free

Stock items by return

Latteries.
Plus U.P.S. SYSTEMS

10kVA

Wound to
Transformers for Spike -free
Stable Mains
Also Valve Mains Output & Matching transformers

we"

'11

1.90
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2.80
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0/A
0/A
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CASED AUTOS
2400 Cable Input
3 -pin 115V USA Skt Outlets

f 8.96 P&P 1.85

20VA
BO

150

250
500
1000
2000
3000

TOROIDALS

CONSTANT VOLTAGE

-`;

£6.29 P&P 1.75
9.12
11.14
17.32
30.94
36.73
54.92
93.39
121.23
141.17
217.91
257.49

,

4toottill

AUTOS

5.95

For step-up or down

17, 20, 25, 33, 40, 50V or
20-0-20V or 25-0-25V
50V
25V
f
P&P
1

P&P

3.97
5.53
6.38
10.99
11.70

3M

Volts available: 5, 7, 8, 10, 13,

0.5

311

2

2

295

£
3.13

.5
1

I

2.40
2.65
2.75

12V
.03

1217

1.95

15.77
19.21

2.30
3.25
3.25

3151

t

455

44.23
78.82
113.15

5.58

0/A

1100 to 2400 Cased Autos

now available

Order

st:
Full range AVO's & MEGGERS

z-

Please add 15% to all items alter P&P

UNIT 211,
STRATFORD WORKSHOPS,
BARRIE ELECTRONICS
BURFORD ROAD,
Tel: 01-555 0228 (3 lines)
LONDON E15 2SP

LTD
.-""Trirr kr.

115

SPECIAL OFFER AT ONLY f300 ea.

OSCILLOSCOPES
TELEQUIPMENT 083. Dual trace 50MHz Delay
swoop large tube with manual.
1350

Dual trace
35MHz delay sweep, solid state. Portable 8 x
COSSOR OSCILLOSCOPE CDU150.

10cm display. With Manual

NOW ONLY DM each
Optional front Protection cover containing 2
EIO
Probes & Viewing Hood.
1E. LABS SM111 Dual trace 18MHz Solid State
portable AC or external DC operation 8 e 10cm
display with Manual
E150
ADVANCE 0S250TV. Dual Trace IOMHz. With

TELFOUIPMENT D755 (NATO Approved version
of 075) Dual Trace Delay Sweep SOMilr
TRIO RF SIGNAL GENERATOR type SG402
100kHz - 30MHz. Unused...ONLY f75 (P&P £7)
COLOUR BAR GENERATOR type PAL MC -10I 8
patterns pocket size. rechargeable batteries.

dte with battery charger/mains adaptor.

UnusedONLY E90 IP&P MI
COLOUR BAR GENERATOR PAL MC321. 8 pat terns video/sound output. Unused
ONLY E125 (P&P £7)
AVO VALVE TESTER CT160 Suitcase style 22 Bases

Manual
E150
SCOPEX 4010A Dual trace 10MHz with manual
1150
TELEQUIPMENT S54A. Single Trace IOMHz. Solid
State with manual
BO
SCOPEX 4S6. Single trace 6MHz with manual f65

mar £25 eachIP&P 171
AVO TRANSISTOR ANALYSER MK 2 IC14461 Suitcase style
Complete with batteries 8 operatic. instructions

TRIO OSCILLOSCOPES

FARNELL SWITCHED MODE PSU. 12V 0.25A.

CS2150 4 Trace 150MHz Delay Sweep........ 11000
CS1100 Dual Trace 100MHz Delay Sweep._ £7181
CS1065 3 Trace 60MHz Delay Sweep........... £550

5V 15A alt

MULTIMETERS
AvO 8 Comoiete with Batteries & Leads
AV08 MkV Complete watt Battenes

From 145
&

Leads
E90

AVO TEST Sr T No 1 (MO.°v version of AVO 8i Corn
fun

plele with batteries & leads

.

tEST LEADS sunalUe for AVOWTTER13 Red & Black wrth 2
MC. Clips & 2 Prods IP&P C3/
PI

BLACK 'EVER READY' CASES for AVOs, unused
E20 P&P fa
LABGEAR CROSSHATCH GENERATOR CM6038 DB

Crosshatch/Grey scale/blank raster mains or Battery
(P&P PI
. Unused Em Used £12
LABGEAR Cnluur Bar Generator KG1 8 Test Panerns ,POP
CC
ONLY fne each

ISOLATING TRANSFORMERS
240V INPUT
240i/ out 5000/1 015 Ip&p EST 100VA E6 Ip&p EST 24V out
500VA LI Ip&p E51. 200VA E0(p&p CC

STEPPING MOTORS
Type 1.200 Steps per rev 4 Phase IS wirel 12 24V Torque
25oz inch, will run on 5V with reduced torque
.f15 ea.
Type 2. 6 12 Steps per rev 3 phase, 12..24V (MI work on
[750
5VI
12 ea huff
Type 3 NORTH AMERICAN PHILIPS 24 Steps per rev.
4 wrre 5V 3.3 Amps 0-250mm 0-200 PPs ...
.E6 ea.
Type 4 200 Steps per rev, 120V 13 wire/ Torque 25 oz
inch
[ilea
Type 7 WARNER 24 Steps per rek 3 Phase 16 .reI. 28V.
Holding Torque 45oz Inch
£5 ea
.

.

-

-

-

itts worth
many

_-

ONLY E25 each (P&P Ell

DISK DRIVE PSU 240V in 5V 1 6A Pi I2V 1.5A out.

Size WI25mm, H75mm, 0180mm cased unused
E12 each (p&p EN
OTHER SWITCHED MODE PSU available, please
enquire.
MARCONI AF POWER METER TF893A 20Hz 35kHz
20pW IOW. With Manual IP&P 17/
ONLY 135
MARCONI RF
POWER METER TFI152A. 1
DC
500MHz. 05 to 25 Waits 50 Ohm. With Manual
, 0,0- a-,,
ONLY E46

'' ur L' '

MARCONI ATTENUATOR TF2162. DC 1MHz 600
ohm, 17-111d8 in 0.1d8 steps (p&p £11
E35
HATFIELD ATTENUATOR DC 250MHz 50 ohm 0 EGO
100dB Ip&p DO

NEW EQUIPMENT
HAMEG OSCILLOSCOPE 604 Oual trace 6DMHz Oelay
Sweep Component Tesler 8 2 Probes
.t575

HAMEG OSCILLOSCOPE 203.6 Dual Trace 20MHz
Component Tester C 2 Probes
All Other Models Available

BLACK STAR

£314

FREQUENCY COUNTERS P&P 14

Meteor 100
00MHz
ma
Meteor 600
600MHz
1126
Meteor 1000
1G51:
£175
BLACK STAR, JUPITOR 500 FUNCTION GENERATOR
1

Sine Square Triangle 0 1Hz 500kHz P&P 14
MO
BLACK STAR ORION PAL TV VIDEO COLOUR
PATTERN GENERATOR

£199

HUNG CHANG DMM 7030 3'n digit Hand held 28
ranges including 10 Amp AC 'DC 0 1% Complete with
batteries Er leads P&P E4
AS ABOVE DMM 6010. 0 258.

OSCILLOSCOPES PROBES

Switched

rn

1

Ell

P&P CI..

STEWART OF READING

110 WYKEHAM ROAD, READING, BERKS RG6 1PL

at

Tel: 0734 68041 (Fax 351696) Callers welcome 9a.m. - 5.30p.m. Mon -Fri (8p.m. Thurs)
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Discount vouchers, competition, free gift and,
of course, the latest new products.
Available at your newsagent or direct from
Cirkit at the address below.

139 50
133 50

El twin

CARRYING CASE FOR ABOVE

Used equipment - with 30 days gua antee Manuats supplied if possible
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability before
ordering CARRIAGE all units 1'16 VAT to be added to Total of Goods & Carriage

=

electronic constr

Cirki

PRICE

£1.30)

Cirkit Distribution Ltd.

Park Lane, Broxbourne, Herts EN10 7NQ
Telephone (0992) 444111 Telex: 22478
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Analogue . .. ECG Interface .

month's article we looked at what

I was involved in monitoring a human heart-

levels could seriously upset the biasing of the
circuit.

beat via the electrical signals in the body. In
this month's article we will consider a simple
amplifier and trigger circuit that can detect
the electrical activity in the body, and provide
both analogue and digital outputs that can be

Apart from the two differential inputs
(inputs one and three) there is also an

used to drive the BBC computer. In this

using this input. Anyway, it is there if it
should be needed. The circuit is powered
from a single 9V battery, and so the mid supply earth rail is provided by a potential
divider made up of resistors R1, R2 and

respect the present design is very much like
the optical detector described in a previous
Beeb Micro article, (September 1988) and it
should operate with the same software (which
was provided last month).
An important difference is that the present
design does involve direct electrical contact

. .
is

Digital . . .

a single resistor (R7) wired between the

two amplifiers.

This again helps to avoid problems with
any noise on the input signal. The noise will
be in -phase whereas the wanted signal will be
out -of -phase at the two inputs.

"earth" input (input two). This is apparently
needed for some electrode arrangements, but
I obtained some quite good results without

Resistor R7 acts as part of the negative
feedback network with anti -phase input
signals, but it has no significant effect with in -

phase input signals, giving only about unity
voltage gain through the input stages. This

ensures good attenuation of noise on the
input signal.

capacitor C2.

IC2 acts as a conventional differential

The differential amplifier has separate

something we will consider in more detail

these stages, one of which is the severe top cut filtering provided by capacitors C6 and
C7. Here we are only interested in very low
frequency signals in the so-called "infra -

later in this article.

audio" range, and this filtering does not

amplifier. It has a voltage gain of about 26dB
(20 times) and the inclusion of capacitor C10
provides further lowpass filtering.
The output voltage range of IC2 is too high
for the analgoue inputs of the BBC
computer, but the preset potentiometer VR1
can be used to attenuate the output signal so
that it is brought within the required 0 to 1.8V
range. If it is found that the output voltage is
always well above 0 volts, even on negative

significantly affect the main input signal.

signal peaks, reducing the value of resistor

with the "patient". As the BBC micro is
mains powered, the interface described here
must NOT

be directly connected to the

computer. For safety reasons it is absolutely

essential to have some form of isolation
circuit between the output of the interface

and the input of the computer. This

is

Detector Circuit
The full

preamplifiers for each input. These are based
on dual operational amplifier IC1, and both
stages are non- inverting amplifiers having a
voltage gain of a little over 34dB (50 times).

There are a couple of unusual aspects to

R2 to about 1.5k should effect an
improvement.
IC3 acts as a simple trigger circuit having a
substantial amount of hysteresis provided by

It does, however, strongly attenuate any

circuit diagram of the ECG

(electrocardiograph) Interface is shown in
Fig. 1. This closely follows the general
scheme of things described last month.
At the input of the unit there is a

simple C-R network that prevents d.c.

signals from being coupled into the amplifier.
Due to the fairly high gain of the input stage

this is important, as quite small d.c. input

mains "hum" or other electrical noise picked
up in the input wiring or in the body of the
patient. There is almost certain to be a large
amount of this noise to contend with, and the

resistor R15. The output of IC3 is used to
drive the 1.e.d. at the input of the OptoIsolator Circuit (Fig. 2) by way of current

noise is in fact almost certain to be many
times stronger than the main signal!
The other unusual feature is that the negative feedback networks do not have separate
resistors going to the earth rail. Instead, there

limiting resistor R16.

The current consumption of the circuit is
about seven milliamps. Of course, this MUST

Fig. 1. The circuit diagram for the ECG Interface
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47k

1C3
CA 1,

11.
B1

0

9V
VR I

R16

10k

1k

R12

10M

04
220n

IC1b
CA324

ANAL OGuq

2k2

[IE1611901
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be provided by a battery, and not from the

COMPONENTS
ECG INTERFACE

through the device gives less than ideal
results. In fact severe distortion is likely to

Isolation

occur.
There are some quite complex ways around
the problem, and these mostly provide a very

Whichever output of the unit you use, it
must be connected to the analogue port of the

Resistors
R1, R2
R3, R4
R5, R6
R7, R15
R8, R9
R10, R11,
R14

2k2 (2 off)

computer via an isolation circuit. If you
utilize both outputs, then two different

1M5 (4 off)
100k (2 off)
5M6 (2 off)

isolation circuits will be required.
In practice this means using some form of
opto-isolator based circuit. The digital signal
is the one that is most easily dealt with, and

47k (3 off)

the low frequency of the interface's output
signal means that there is no need for an

modulation.
A unity voltage gain buffer amplifier, IC5,

expensive high speed device.

is used to drive two opto-isolators (IC6 and
IC7). IC6 is included in the feedback loop so
that there is unity voltage gain from the input
at pin 3 of IC5 to pin 4 of IC6. The feedback
takes care of any voltage offsets or non linearity through IC6 so that there are only

R12, R13 10M (2 off)
R16

1k

Opto-isolation is very simple in principle,
and it relies on the light output of (usually) an

All 0.6W 1% metal film

infra -red 1.e .d. being directed towards some

Potentiometer
10k skeleton preset

VR1

Capacitors
C1, C2
C3, C4

100p, elec. 16V

C5

4µ7 elec. 16V

C6, C7
C8, C9
C10

3n3 poly layer

220n poly layer

IC2
IC3

form of photo -sensitive device. A variety of
photocells are used in opto-isolators, but a
photo -transistor is the most common type.
The photo device is shielded from external
light sources, and it is, therefore, turned on
and off in sympathy with the I.e.d. or other
internal light source. I suppose that strictly
speaking the device is not turned on, and what

2µ2 elec. 16V

is really happening is that it exhibits a very

4n7 poly layer

high leakage level. The effect is very much the
same as if it was biased into conduction in the
normal way though.

Semiconductors
IC1

This will indeed happen, but non -linearity

computer or a mains power supply.

high degree of linearity. They usually involve
some form of modulated pulse signal.
For the present application the very simple

method used in the circuit of Fig. 3 will
suffice. This relies on the use of negative
feedback rather than some form of pulse

very low levels of distortion through the
circuit.
There is no isolation between the input of

the circuit and IC6 pin 4 though. However,
there is isolation between the input of the
circuit and pin 4 of IC7. Provided IC6 and
IC7 have perfectly matched characteristics
there will also be excellent linearity and unity

voltage gain from the input to the output of
the circuit.

CA3240E
CA3140E
CA3130E
1+9v
O

Miscellaneous
Circuit board, stripboard or
changeover
single -pole
p.c.b.;
Input/Output
(On/Off);
switch
sockets to suit; 9V battery and connectors; case; wire, solder and suit-

R20

VR2

15

457

+9V

0

INPUT
FROM

able materials for electrodes, see

'NO

HEART

106

MONITOR

text.

1C7
TO

ANALOGUE
PORT

DIGITAL ISOLATION
CIRCUIT

CHO

0

R22

Resistors
R17
R18
R19

10k

10k

100
12k

A.G70
O

(Etivascl

470

All 0.6W 1%
metal film

See page 660

Fig. 3. The Analogue Isolation circuit diagram

Semiconductors
TR1
IC4

BC547 npn silicon
TIL111 optoisolator

Miscellaneous

Circuit board, stripboard or
p.c.b.; connecting wire; solder; etc.

Approx. cost
Guidance Only

£14

Digital Isolator

The circuit for a simple opto-isolator
circuit, that can handle the digital output of
the ECG Interface, is shown in Fig. 2. IC4 is

COMPONENTS

the opto-isolator, and this is a type which has
an infra -red I .e.d. driving a photo -transistor.
The efficiency of the TIL111 is not very high,

ANALOGUE ISOLATION

which is something it has in common with
other low cost types.
This is not a major drawback though, since

an external switching transistor is all that is
needed in order to provide a suitably high
ratio of input current to output current. This
is the purpose of common emitter amplifier
TR1. Less than a milliamp is sufficient to
reliably operate the circuit.
The output of the unit should be able to
drive any digital input, including those on the

CIRCUIT
Resistors
R20

1k

R21

2k2

R22, R23

10k (2 off)

All 0.25W 1% metal film

Potentiometer
VR2

4k7 skeleton preset

Semiconductors

analogue port of the BBC machines. There is

IC5

CA3140E

an inversion of the signal through the unit,
but this is of no consequence in the current

IC6, IC7

TIL111 opto isolator
(2 off)

application.

Miscellaneous

Analogue Isolator

Circuit board, stripboard or
p.c.b.; Input/Output sockets to suit;
connecting wire; solder; etc.

Providing isolation for analogue signals is a

bit more difficult. An opto-isolator is not a
Fig. 2. The Digital Isolation circuit diagram

switching device, and on the face of it a variable signal level on the input side will produce
a varying signal on the output side.
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Approx. cost
Guidance only

£5
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In practice

it

is not possible to obtain

perfectly matched opto-isolators. Preset VR2
can be adjusted to compensate for moderate

differences in the efficiencies of the two
isolators so that approximately unity voltage
gain is obtained, but a certain amount of distortion will have to be tolerated.

In the present application the distortion
should not be unacceptably high unless the
two opto-isolators are very poorly matched.

If this should be the case then the best
solution is to obtain another TIL111 opto-iso-

lator which should then be a reasonable
match for one of the existing components. On
trying a number of TIL I 11's in this circuit I
found that any two gave usable results, and it

is unlikely that you will obtain two devices
that are so poorly matched as to be unusable.

results using improvised electrodes. I cut a
sheet of kitchen paper in half, folded up the
two halves until they were each about 30 by
50 millimetres, and then soaked them in a

strong solution of ordinary table salt. A
crocodile clip is an easy way of making an
electrical contact to each electrode, and it can

also be used to prevent the paper from
unfolding itself.
Reasonable results were obtained

by

simply holding one electrode in each hand.
However, a consistent contact with the
"patient's" skin is important if noise is to be
minimised, and to this end it is better if the
electrodes are taped in place (ordinary

same method that was suggested for the
optical sensor. Of course, slight modification
will be required to the program if the problem
with double output pulses is experienced.
Unlike the optical monitor, this version can
be used with the "patient" keeping less than
completely still. A consistent contact
between the "patient's" skin and the electrodes is important though, and it is essential

that the electrodes are securely taped in
place. Provided the electrodes are held in
place suitably firmly, the unit should work
even with the "patient" running on the spot,
or something of this nature.

sticking plaster will suffice).

The electrodes do not have to be placed
one on each hand, and anywhere on opposite
sides of the body will probably give an input
signal, although not necessarily a particularly

Non-BEEB Owners

For initial testing it is probably best to use

good one. Try fitting an electrode on each

the simple test circuit provided in the
September '88 BEEB Micro article, or to use

thigh. This should give quite a strong signal.
Do not worry if the number of pulses from

Non -BBC computer owners should note
that the unit is not only suitable for computer
use. The output of IC3 could be used to drive
a panel l.e.d. which would flash on and off in
sympathy with the "patient's" heartbeat. The

some other method of monitoring the digital
output of the unit. At one time suitable electrodes (complete with conductive jelly) were
available from one of the larger component
retailers, but they would seem to be no longer
available from this source.
It seems to be possible to obtain quite good

the digital output seems to be rather high.

analogue output could be used to drive an

The waveform of the input signal can be such

oscilloscope (but the isolation circuit MUST
be included in the likely event that the oscilloscope is mains powered).
The unit has no serious purpose, but it is an
extremely interesting circuit to try out, espe-

In Use

that two output pulses are produced per
heartbeat.

The unit should work with the software
provided in last month's article, provided the
unit is connected to the analgue port using the

cially in view of its minimal cost.

ponents catalogues, we found that this
device appears in very few and could
cause local sourcing problems. Also, it is
only listed in the Marco Trading and Electrovalue current advertisements.

SHOP

Further investigations have revealed
that some advertisers list it under their
LM range and other component suppliers
put it under their MC stock listing.

TALK

Micro Alarm
The warning device called for in the
designer's Micro Alarm model is a RS
Components type (no. RS249 794) and
was purchased through Electromail (fit
0536 204555), their mail order operation.

BY DAVID BARRINGTON

stock clearance sale which, at first glance,

relay contacts will, of course, depend on
set-up, i.e. audio or visual
switching. The small printed circuit board

Stock Clearance
We have just received news of a big

The circuit arrangement is fairly basic and
it is quite likely that practically all the low

voltage buzzer/sirens stocked by advertisers will work in this set-up.
The micro connectors and the rest of

the final

the components are standard devices and

will enable constructors to buy many

is available from the EE PCB Service,

semiconductor devices at less than half

code EE616.

price.
With

a no minimum order value,
Omega Electronics are currently advertis-

Rear Screen One -Shot

ing the CMOS 4000 and 7000 series of
i.c.s at almost "buy -in" prices. They are
also listing voltage regulator, transistors
and linear i.c.s at very competitive rates.
For further details see the Omega advertisement on page 684 or phone them
on 01 965 5748 for a copy of their listing.
Stocks are limited and all items are subject to stock availability.

CONSTRUCTIONAL
PROJECTS
Doorbell Delay
The only component that may cause
constructors concern when building the
Doorbell Delay is the miniature relay.
This is a p.c.b. mounting type and the one
used in the prototype was an Omron 5V
i.c. type, code G2U-182P-M. Although the

circuit only shows one set of contacts,
this device has two sets of changeover
contacts.

Provided it has a low coil resistance,
other relays may be used in this circuit
but the pinning arrangement may vary
and it may be necessary to "hard wire" it

to the circuit board. The rating of the

660

It is

should be readily available from most
suppliers. The p.c.b. may be purchased

from the EE PCB Service, code EE621 (see
page 678).

vitally important that the relay

selected for the Rear Screen One -Shot be

rated as specified, or even greater. Certainly, the switching contacts should be
rated at least 16A minimum.

The relay used in the prototype model
was a miniature type especially suitable
for automobile applications and was purchased from Maplin. It can switch 16A at
12V d.c. and is coded YX99H (12V 16A
relay).

It is also important to use only the correctly rated auto -type wires and connec-

tors where specified. Prior to mounting
and wiring the "one-shot" in the car the
car battery MUST be disconnected. When
installed the final wiring should be
double-checked BEFORE reconnecting
the car battery.

Infra -Red Object Counter
The infra -red diodes and photo diode
specified for the Infra -Red Object Counter

are now stocked by most of our component suppliers. The dual 7 -segment, com-

mon cathode display is also now widely

stocked and should not cause buying

problems.
The three printed circuit boards for this

project may be purchased seperately or
as a set through the EE PCB Service,
codes EE622, 623, and 624. The set cost
£9.28, see page 678 for details.

Introducing Digital Electronics
Last month, in the Introductory Booklet,
we listed the components required for the

first six installments for the Introducing
Digital Electronics C & G

Seashell Sea Synthesiser
Althogh the component count for the
Seashell Sea Synthesiser is fairly large,
nearly all the devices are common off the -shelf items and should not present
any buying difficulties.
The one exception could be the dual
operational amplifier i.c. type 1458C.
Checking through our collection of com-

Certificate

Course. Several of our advertisers are
now making up kits for this important
new series and readers are invited to
peruse the advertising pages for local
suppliers.

We cannot foresee any component
buying problems for the simple ECG
Monitor Interface-the subject of this
months BBC Micro installment.
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STAN WILLEM

8052 -BASIC

37 HIGH ST, WEST BROMWICH,
WEST MIDLANDS B70 6PB
Tel: 021-553 0186

MICROCONTROLLER
FEATURES INCLUDE
* Powerful Enhanced Basic
Interpreter.
* On Board EPROM

GRUNDIG INFRA -RED
REMOTE -CONTROL
SYSTEM VIF-K1 (13 function),
consists of transmitter TPV
355 and VIF-E1 receivers,
suitable for use with

Programmer.

* Program Development
from a VDU.

* 32K Bytes of CMOS
Static RAM.

* Two RS232 Ports.

GRUNDIG 2x4 SUPER
Video. Brand new and boxed,
complete with battery, £4.99

* 32K bytes of CMOS EPROM (expandable to 56K Bytes).
* Single Unregulated Supply Requirements.
* Small Physical Size (80 by 100mml.
* Expansion with range of Compatible Circuit Boards.

p&p £2.00.
VIF-E1 receivers in boxes of
10, £9.99 p&p £4.

PRICES All prices exclude VAT.

GRUNDIG 2x4 video heads complete with head
assembly, £24 p&p £4. Complete power pack, £19.99

* KIT including all components,
full instructions and

p&p £4.00.

operating manual -£129.
* MANUFACTURED
and fully tested circuit board -£229.

2 x 4 SUPER PANELS = DFT - SERVO VIDEO CROMA - STERITON, Meter -board, Modulator and
Tuner, £5.99 p&p £1.00.

* Packaging and Postage

GRUNDIG REMOTE -CONTROL, £2.99 p&p £1.00.

FREE (UK only)
EUROPE £5.00
ELSEWHERE £10.00 (Customs & Excise extra)

V2000 VIDEO TAPES, "MEMOREX", brand new and
boxed; VCC360, £6.99; VCC480, £7.99.

P_s H electronics ltd
MONIFIETH BUSINESS CENTRE DUNDEE DD5 4PJ

Tel 0382 534944

MEMOREX
..,...

p&p £1.00.

TDK, SCOTCH, FUJI, £299;

SURVEILLANCE

MEMOREX, £2.69.

VIDEO HEAD CASSETTE
CLEANERS
£1.99, with full instructions.

EQUIPMENT KITS

Micro -miniature VHF trenanntter the smallest kit on the market. measuring an

Irmo°

incredible 17mm a 17mm including on -board mic. Super eremitism Fully
tuneable over FM band. 9V operation with range up to 1000m
010.66
High power version of the MIX with on -board PA stage providing 250rnW of RF.
Measures lust 20rnrn 40inm, power requirements 9-15V. Excellent sensitivity

V0X75

'''it

----73.,

sensitivity trigger level switches
transmitter on when sounds are detected. Stays on for time delay variable
between r..20 sec. Fully tuneable output covers all FM band. Very sensitive and
low standby current through CMOS circuitry. 9V operation, range up to 1000m.
Variable

4

VIDEO HEAD CASSETTE
DEMAGNATISER
Electronic circuit, LED
indication degausses one
second.

it,:

[MN

Sub -carrier scrambled transmitter Audio Is double modulated providing very n

;,,,,

secure transmissions. Any unauthorised listener will not be able to demodulate

signal without 055900 Decoder unit. Variable modulation on -board. Fully 0

Decoder unit for CTX900. Connects to earphone output of receiver to
descrsmble signal from CTX900. Monitor using small speaker or headphones.

Variable decode frequency on -board for best resolution. II -12V operation
Measures 35mm x 5Ornrn

TLX700

L.J

C1 7.011 0

Micro site telephone transmitter. ConneCts onto line at any point and requires 0
no batteries. Clearly tronsmIti both sides of conversations on both incoming

and outgoing calls. Undetectable by phone users Fully tuneable output

--

£7.99 p&p £1.00.

tuneable output covering FM bend. OV operation, range ins to 1000m. Measures
3Ornm sOrnm
C14.94

DSX900

,

t.')OvIss...,,

IL 1 2.1141

Meastura30rnm x 40mm

CTXSOO

c,..,

VHS or BETA, p&p £1.00.

and stability. Fully tuneable over FM band. Ranges over 3000m can be n
expected
voice -activated transmitter.

"VIDEOLAB" PREMIUM
QUALITY brand, which we
recommend and guarantee,
one for one exchange, £1.99

dr......._

mocommomompoonmooccmccom
PROFESSIONAL

PETX

VHS VIDEO TAPES:

Scotch

VIDEO RECORDER, SONY C5
AND C7 SANYO etc, perfect

4 .s...
ommie!--r'
...., .

working order, £39.99 (caller only).

covering FM band. Range up to 1000m. Measures lust 20mm 020ntm

ATR2

Micro site telephone recording unit. Connects onto Ilne at any point and 0

connects Into ANY normal cassette recorder, standard or micro having MIC and
REM sockets Requires no batteries. Switches recorder on silently when phone EJ

,

0

la mum

RF Rug Detector/Locator. Wide band Input CirCultry detects presence of RF
held and triggers hashing LED and pieuo bleeper. Variable sensitivity enables 0
source of transmission to be pinpointed to within 6 inches. Max sensitivity will
detect MIX or similar transmitter at around 19-20 feet 9V operation. Measures 0
[21 .98
55min x 55rnnt

Au kits come fully documented with concise assembly and setting -up instructions, high qualify
fibreglass PCB and all components necessary to complete the Module All prices are inclusive but
Meese add Cf 50 fo cover P&P. Orders over C50.00 post tree Please state requirements clearly and 0
enclose cheque or PO to cover.

Phone Orders on ACCESS or AMEX accepted. Tel: 0627 714476

NOTE: It Is illegal to operate a transmitter in the UK without a licence
Send 9x4 SAE for full catalogue of these and other surveillance kits

Ems 0

SUMA DESIGNS (Dept. EE), THE WORKSHOPS, 95 MAIN ROAD
BAXTERLEY, Nr ATHERSTINE, WARKS CV9 2LE. TEL 0827 714476 111.1 0

DOCIDOODOODOODOODODOODOODOMODODO
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THERMOMETER-

.; COMPASS AND CLOCK

is used for incoming or outgoing calls. switches off when phone replaced
Clearly records both sides of conversations. Undetectable by phone users
Measures 10mm x 35rent
910.91111

.

(detachable), brand new.
£1.99 p&p 75p.

FREQUENCY TRANSLATOR
8 Channel UHF and tunable
mains voltage, used but in
working order, £4.99 p&p
£5.00.

.

-

,-,'
....

PLEASE NOTE WE ARE INTERESTED IN
PURCHASING ALL TYPES OF EQUIPMENT
661

Constructional Project

MICRO

ALARM
JOHN LEWIS
COMPONENTS

Protect your valuable microcomputer with
this inexpensive, easy to build alarm.
MICROS

are now very popular

in

schools, offices and homes. When
used in a classroom or office there
are obviously occasions when the micro will
be left unattended and extremely vulnerable
to sneak thieves. At home, when the owner is
out, some kind of alarm system specifically

for the micro will provide peace of mind.
After video recorders, home micros are an
obvious target for thieves.

According to psychologists, the average

thief entering a house is in a tense and
anxious state. The main purpose of an alarm
system is to increase the level of panic in the

opportunist thief to such an extent that he
abandons his loot and beats a hasty retreat.

This alarm system is placed inside the
micro where it is inaccessible unless the lid is
removed. Obviously this will take time which
the average thief will feel he does not have.
The alarm is triggered by disconnecting a jack

plug from a firmly attached socket on the
computer trolley. Replacement of the plug is

necessary before the alarm can be reset by
also reconnecting the micro to the mains
switching on. The micro,
therefore, cannot be removed from its
normal position without triggering the alarm.
supply

and

Resistors
R1, R2, R4,
R5, R6
1M (5 off)
R3
All 0.25W

CIRCUIT DESCRIPTION
When SKI and SK2 are linked (Fig. 1), the
input pins of gate 2 (ICI) are held at logic 0.
Gates 3 and 4 form a SET -RESET bistable,
the output of which (pin 11) is normally at
logic 0. Transistor TR1 is off and, therefore,
alarm WD1 is also off, this is true whether the
power supply of the micro is on or off.
If the wire joining SKI and SK2 is broken
or pulled out, the input pins of gate 2 rise to
logic 1. The input to the SET -RESET
bistable on pin 13 goes to logic 0 making its
output switch to logic 1. Current flows
through R3 into the base of TR1 turning it on
and producing a loud noise from WD1. The
alarm will remain on even when SKI and SK2
are once again joined.
Provided SKI and SK2 are joined, a pulse
on pin 8 of gate 4 may be used to reset the
SET -RESET bistable which will turn off the
alarm. The reset pulse is generated by turning
off the power to the micro at its main switch
and then turning it back on again.

see page 660

10k

carbon± 10%

Capacitors
C1

10µ elect. 16V

C2, C3 0/..t1 disc ceramic (2 off)

Semiconductors
D1
TR1

1N4001 silicon diode
BC109 n.p.n. silicon

transistor
IC1, IC2 4011 quad 2 input
CMOS NAND gate (2 off)

Miscellaneous
WD1 p.c.b. mounting audible warning device (RS 249 794); 14 pin d.i.l.
sockets (2 off); printed circuit

board, available from the EE PCB
Service code EE621; 2.5mm jack
plugs (2 off); 2.5mm jack sockets (2
off); 1 metre screened lead; plastic

is

box approx. 90x 60x25mm; micro

connected to the inputs of gate 7 through C2
and R6 which form a differentiating circuit.
The rising voltage of the power supply as it is
turned on produces a positive going pulse on

text); PP3 battery clips; PP3 alkaline
battery.

The +5 volt micro power supply

disc drive power connector (see

Approx. cost £8.50
Guidance only

Fig. 1. Circuit diagram of the Micro Alarm.
DI

+9V

14

SUPPLY

164001

R5
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c2
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SK3

J

MICRO
PS U

C3 wowe
R6
iM
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SCREENED
LEAD

FITTED INTO
COMPUTER BENCH OR
TROLLEY

+9V SUPPLY
2

FITTED
IN REAR
OF MICRO
5V

SK2

SK3
I MICRO
POWER SUPPLY)

(E616556)

OV SUPPLY

remwo
=.:\"is

°s

62

Fig. 2. P.C.B. layout and wiring diagram.

passing through gates 6 and 5, resets the SET -

sockets are joined by a suitable length of

CONSTRUCTION
The circuit may be constructed most easily
on a printed circuit board, the layout of which

connected, pin 13 of gate 6 has R4 and Cl

is shown in Fig. 2. The resistors may be
mounted first on the board followed by the
capacitors, diode and transistor. Notice that

connected to it to generate an automatic reset
pulse. The circuit takes virtually no current
from the micro's power supply.

CI is an electrolytic type and must he inserted
with the correct polarity. The audible
warning device specified must also be

Gates 1 and 8 are spare and so have their

connected the correct way around. Sockets
are recommended for ICI and IC2 which are
CMOS types. As a result, it is essential that

RESET bistable. To ensure that the alarm is
not set

off when the

9 volt

supply is

inputs connected through resistors RI and R5
to the positive power supply rail. This ensures
that the power consumption of the circuit is
virtually zero provided that the alarm has not
been triggered, thus giving long battery life in
normal use. Diode DI protects the circuit in

the event of the battery being wrongly
connected. Capacitor C3 decouples the
power rail and removes any spikes.

Fig. 3. Interconnections for the Micro
Alarm.
not fancy the idea of boring a small hole in the
rear of your micro then it would be possible to
use a floating jack socket on a short length of
lead through a ventilation slot. The two jack

°

the inputs to gate 7. A brief logic 0 pulse
appears on the output of gate 7 and, after

16165661

suitable precautions are taken to prevent
damage from static electricity.

Socket SK1 (Fig. 3) is a short circuited
2.5mm jack socket which must be securely fit-

ted at a suitable location on the computer
desk. SK2 should be mounted on the rear of
the micro in a convenient position. If you do

screened lead fitted with 2.5mm jack plugs at
each end. When moving the micro

legitimately from one place to another, it is
necessary to insert a short circuited 2.5m jack
plug into SK2.

CONNECTIONS
Socket SK3 is used to connect the alarm
circuit to the +5 volt and 0 volt lines of the
micro. On the BBC Micro this can be the

standard disc drive power connector (as
shown in Fig. 3). On most micros 5V power
lines can also be found on the user port etc.
and some constructors may find these other
outlets more convenient. Great care must be

taken, however, to prevent any damage to
the micro and also not to invalidate the manufacturer's warranty.

The circuit must be mounted in a plastic
box with small holes to allow the maximum

amount of sound to be emitted. There is
room in most micros for the specified size of
box. In the BBC Micro it can sit on top of the

circuit board or

it

could be stuck on the

underside of the lid with double sided sticky
tape. Obviously there must be no metal parts
of the box which could come into contact with
the micro circuit board.
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effect, the real front panel
becomes the dummy panel, and is devoid
of mounting nuts.
With a large case that gives easy access
to its interior it is usually quite easy to provide a suitable mounting bracket.
Something as basic as a large "L" shaped
panel. In

ZA\I© -IUZA\

aluminium bracket fixed on the base
panel of the case will usually suffice. With
small cases this system is usually impractical.

.0)

41111.

qc51-9)ei
rIXING

DIRECT MOUNTING
It is more usual to mount components
direct on the front panel of a project, and

PffiagacoP

to use "recessed" control knobs that
cover the mounting nuts. These knobs are
not normally very deeply recessed
though, and will only cover the mounting

nut if there is very little of the mounting
bush protruding beyond the nut.
This normally necessitates the use of
some form of spacer to reduce the
penetration of the mounting bush
through the front panel. In other words,
an extra mounting nut or some washers

controls, sockets, etc. on to the

r case of a project seems like a very

LOCATING

straightforward task, and I suppose that in
most respects there is little that can go
wrong when carrying out this part of project construction. On the other hand, there
are a few points which should be borne in

LUG

must be used over the mounting bush, as
in Fig. 3. The use of an extra mounting nut
is the better method, as it avoids having
any stress on the body of the component.
When using extra washers, the
mounting bush and body of the
component are pushed apart with

mind when dealing with this aspect of
construction.
GENTLY DOES IT

Perhaps the most important point to
remember is that electronic components
are not, in the main, particularly tough.
People who are experienced in something
like car servicing tend to tighten
everything just as tight as they can. When
this approach is applied to electronics it is
usually disastrous!
It seems to be increasingly common for
switches, potentiometers, etc. to have
plastic mounting bushes. While the
plastic used in the construction of these

Fig. 1. Locating lug on a potentiometer.
in the panel on which the potentiometer is
mounted. This helps to resist any

components is very tough, it does not

tougher and more reliable.
This lug is something that works better
in ready-made equipment than it does in
most home constructor designs. With the
former it is normal to have a main panel
on which the controls are mounted, and
then a dummy panel fitted over this, as in

seem to equal steel in this respect. The

Fig.

mounting nuts can be screwed down

mounting nuts for the controls, as well as
the holes in the front panel for the locating

tightly, and can certainly be
tightened sufficiently to hold the components firmly in place. If you really give it
everything you have got, the chances are
quite

that the screw -thread will be sheared
rather than the component being fixed
more firmly in position.
It is not only components with plastic
mounting bushes where you need to exer-

as

explained

some miniature controls.
Unfortunately, potentiometers
and
many switches are only supplied with a
single mounting nut, and extra mounting
nuts for components seem to be very difficult to obtain. In fact I do not know of any

current source of supply. Perhaps we
should all write and complain to the main
component manufacturers in an attempt
to rectify this situation? In the meantime,
there may be no alternative to using extra
washers.

While it is quite possible to emulate this
BUSH SIZES

electronic projects, and I have done so on

It is worth pointing out that there are
currently two common bush sizes for

a number of occasions, it is not greatly
used in practice. It might be worthwile for
some

larger projects,

but

it

is

rotary potentiometers and similar components. Most types now have the metric 10
millimetre diameter threads, but there are
still plenty of components which have the
old 3/8 inch threads. Mounting nuts for one
type will not fit the other (3/8 inch is only
about 9.5 millimetres).

not

generally very practical for the smaller
with cases that are designed to have a

tening can in some cases result in the
front part of the switch snapping away

and

method of construciton when building

cially the smallest size of toggle switch)
are easily damaged. The problem here is
presumably one of making something as
tighten the mounting nut no more than is
absolutely necessary in order to keep the
component securely in place. Overtigh-

tightened,

is

previously, this can be disastrous with

lugs.

types.
This method of construction works best

price. Anyway, with these it is best to

nut

This dummy panel hides the

2.

cise a certain amount of care. I have found
that some sub -miniature switches (espe-

small as that, really tough at an affordable

considerable force when the mounting

tendency for the component to rotate
when its control knob is adjusted, and
helps to make construction just that bit

dummy panel, but few ready-made cases

With either method of spacing,

fall into this category. There is a useful

bracket which fits just behind the front
DUMMY PANEL

CONTROL KNOBS

from the main body of the component.
If this should
happen, then the

Fig. 2 (left).
Dummy
front
panel to hide the

1-1

component is a complete write-off. If a

11167.10

III

screw -thread shears you may find that the
component can still be fixed in place with
the help of some adhesive on its

it is

quite possible that the locating lug will be
left just short of the front panel, so that it
can just be ignored. If it should still reach

variation on this technique where the controls are fitted on some form of mounting

S

I

Doi maid

nuts.

mounting nut and bush. An epoxy resin
type or some other high quality gap -filling
adhesive is required. This should hold the
component in place, but if you ever need
to remove it again this could prove to be
very difficult.
LOCATING LUG

On virtually all potentiometers, plus a
few other front panel mounting components, you will find a locating lug (Fig. 1).
The idea here is to have a hole for this lug
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MAIN CHASSIS AND PANEL

Fig.

3

a )

(

b

)

(right).

Using two nuts

or extra washers
to mount the
controls.

(

EXTRA
MOUNTING

1(7?

----

EXTRA

NUT

WASHER
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the panel, I would not advise making a
hole for it in the panel. Unless you are

spindles in a vice, as the spindles were virtually all of the round variety. These seem

non-standard

going to use large control knobs, the

to be pretty rare these days, and most

type, and I am not too keen on this type of

knobs will fail to cover over the protruding

have a "flat" on the spindle. These can be
held securely in the vice without any difficulty.

knob for home constructor use. Their
advantage is that the lack of any fixing

locating lugs, giving a rather unsightly
appearance to the finished project.
There is usually no difficulty in using a
pair ,-)f pliers to either bend the lugs
sideways and out of the way, or to simply
snap them off. If neither of these methods
are successful, then it should be possible
to file down the lugs slightly.

through them using large wire clippers, or

cutting tool.
The ideal length for the spindle depends
most control knobs. However, if you want
to get the length absolutely perfect for the
knobs you are using, push a spindle as far
into one of the knobs as it will go, and then
mark the spindle at the point where it enters the knob. The distance from this mark
to the end of the spindle then gives you
the optimum spindle length.

to grip the

spindle in a vice when cutting it to length,
do not fit the body of the component in the

is worth noting that not all control
knobs have the mounting nut recess.

vice. The main reason for doing things

Unless you are going to use the dummy
panel method of construction it is advisable to avoid knobs that do not have this
recess, as they provide far less neat
looking results.

ing the component. Merely gripping the
body of a component in a vice could
potentially cause it serious damage. Then

going on to saw the spindle would put a
further strain on the component. Being
realistic about it, gripping the body of the

component leaves the spindle free to
rotate, making it extremely difficult to saw
through it anyway.
At one time it was not easy to grip the

to length in the normal way.
This is one of those tasks that seems
perfectly simple and straightforward, but
which can easily go wrong. File away too

on the particular control knobs used.
About 8 or 9 millimetres is suitable for

fractionally too short, or you might find
that the control knobs cannot be fixed in

this way is that it avoids the risk of damag-

that has a standard flat will help you to
gauge how much to file away. When the
filing has been completed, trim the shaft

any large, heavy duty "scissor type"

scrappy appearance. On the other hand,
you must be careful not to trim spindles

is

of the spindle in a vice, and file the flat on
the section of the shaft next to the mounting bush. Comparison with a component

be made from quite a soft plastic that is
very easily cut. In fact it is possible to cut

in the mounting nuts being left uncovered, giving the front panel a rather

The standard advice

Where the flat is absent it is not usually
too difficult to add one using a small flat
file, but getting it just right might be more
difficult. It should ideally be done before
the shaft is cut to length. You can then
hold the component by trapping the end

CUTTING
Whether the spindle is made from metal
or plastic, it should be easy to cut through
it using a hacksaw or a junior hacksaw. In
the case of the plastic type, these seem to

undesirable as they prevent the control
knobs from fitting reasonably flush
against the front panel. This could result

place properly.

all.

ordinary vice and proceed very carefully.

50 to 100 millimetres long. With the

little and the knob will probably not fitfile away too much and it will not stay in
place. It is best to deliberately file away
too

little, and to then do some "fine

tuning" until the knob fits. However, this

"fine tuning" must be done after the
spindle has been trimmed to length, and it
is then not very easy to grip the spindle in
the vice and work on it.
You will often have to hold the
component as best you can in one hand,
and gently file away at the shaft using the
file in the other hand. The softness of plas-

It

shafts means that this is not too
difficult or time consuming. With metal
shafts you must take things slowly and
tic

FLAT FILING
Most component retailers only supply
knobs that are for standard 0.25 inch or 6
millimetre spindles, and have grubscrew
fixing. Be careful if you buy any "bargain"
control knobs, as these might be for some

EE CROSSWORD 7

Cheap

If the flat is absent, the knobs will not fit at

the shaft as tightly as you can in an

controls mounted direct on the front panel
of a case it is not normally necessary to
have the spindles more than about 10 millimetres in length.
Even slightly over -length spindles are

diameter.

screw helps to give the project a neater
appearance. Their drawback is that if the
flat on the spindle is a bit too deep the
knobs may be inclined to keep falling off.

If you do encounter a component with
an "all-rounder" spindle, it requires a vice
with "V" cuts in the jaws in order to hold
it really firmly. Without such a vice, grip

SPINDLE TRIMMING
The spindles of most controls are very
generous in length, and are often around

shaft

control knobs are often of the push -on

have patience. Do not try to force push -on

knobs onto a spindle. Many of these
knobs are not made from particularly
tough plastics, and could simply split
open.

16 These bands are no longer used in video recorders.(5)
17 See 1

19 The visual result of poor reception. (5)
CLUES ACROSS

1 and 17 This device keeps colours untainted. (6,6)
4 Type of circuit that recovers the G -Y signal. (6)
9 Adjustment required for a "wobbly" head. (12)
11 Part of the chroma that carries the R -Y information.

For fun only- answers on page 673
2

1

3

4

5

6

8

(7)

12 Viennese oscillator? (4)
13 The d.c. resistance. (5)
18 Method of tuning to increase bandwidth. (7)
20 Transmitting authority. (1,1,1)
21 Type of transistor construction. (9)
22 A conductor, atomic number 50. (3)
23 Current that does not change direction. (1,1)
24 Test generator used to adjust convergence. (3)
DOWN

1 Engineers adjustment. (6)
2 Conversion of a.c. to d.c. (13)
3 Get this correct or skew error will occur in a vtr. (7)
5 Code used for digial information. (1.1.1.1.1.)
6 Ability to remain magnetised. (11)
7 Two dimensional plotter. (1,1)

9

10
11

12

13

17

16

15

18

14

19

20

23

24

21

8 Type of delay causing phase distortion in LC tuned
circuits. (5)
10 Myriametric waves. (1,1,1)
14 An oscillator using a tapped coil. (7)
15 This ratio is 4:3. (6)

Everyday Electronics, November 1988

22

665

CI
TONY SMITH G4FAI
NEW UK AMATEUR LICENCE
HE DTI has completed a major review of
I the amateur radio licence and a new
licence will be introduced on 1st

January,1989. There are a number of
important changes, the significance of
which will be examined in later columns.
In a new Information Sheet, No. 7 New
Amateur Radio Licences, the DTI highlights some of these, namely:
-conformity with the requirements of
the The European Conference of Postal
and Telecommunications Administrations (CEPT) Recommendation T/R 6101, which will enable UK amateurs, and
those from other CEPT countries also
observing the recommendation, to
operate amateur stations in each
other's countries under the authority of
their existing licence. (See "European
Common Licence" this column, June
1988).

- relaxation

of

restrictions

on

operations by the Radio Amateur
Emergency Network (RAYNET);

-amateur maritime mobile operation

without the need for

a

separate

licence;

-operation using digital communications
(including
packet
radio,
although mailbox operation will need
a separate authority);
- relaxation of restrictions on message
handling;
-unattended operation of beacons and
low power devices;

-simplification

identification
of
requirements when operating;

- log keeping permitted on magnetic
disc or tape;

-operation of radioteletype (RTTY)
equipment on 1850-2000kHz.
NOVICE LICENCE

The two main types of licence will
remain, Class A (all bands) and Class B (all
bands including and above 50MHz). These
will be equivalent to CEPT licence classes
1 and 2 respectively.

Regarding a possible Student or Novice
Licence, the Information Sheet comments
that now the review of the main licence is
completed consideration can be given to
the RSGB's proposals for a licence cate-

Radio Amateur Licensing Unit, Post Office
Counters Ltd., Chetwynd House, Chesterfield, S49 1PF. This contains the full text of

the new licence and a summary of the
examination syllabus.
Students sitting the December 1988
examination will be examined on the old
licence conditions, but are strongly
recommended to carefully review the new
licence once they have taken the
examination. From December, such
candidates can obtain booklet BR 68 from
the Licensing Unit, which contains the full
text of the new licence.
THE VOICE OF THE ANDES

broadcasting

station

International
HCJB, located in Quito, Ecuador, has
some interesting links with amateur radio.
It originally started with a 200 watt
transmitter in 1931 as a missionary station
broadcasting to Ecuador, at a time when
there were only a handful of radio
receivers in the whole of that country! The
day before it was due to go on the air a
valve in the transmitter failed and a 120

mile dash across country was made to
Ecuador's only radio amateur, who
loaned the new station a valve from his
own equipment to enable the first
broadcast to take place.

As time went on the station obtained
larger transmitters which covered the
whole of South America. Using an
amateur station, however, Clarence

Jones, who was running HCJB, discovered that with short -waves he could
communicate with the world and thus the
idea of broadcasting HCJB around the
clock to all parts of the globe, was born.
In

1940,

a

new 10kW short-wave

transmitter came into use on the 25 metre

band. Although reception was better
everywhere, it was noted at night that a
round, ball -like, glow was visible on the
ends of the new rotary beam antenna elements, which were literally burning away
in the rarefied mountain atmosphere.
NEW ANTENNA DESIGN
Clarence Moore, the engineer who con-

structed the new transmitter, and who
also happened to be a radio amateur,
the problem and eventually
concluded that in this particular location
an antenna element should have no ends
to burn away, but should bend round to

studied

meet each other to form a square -shaped

radiator. An experimental version was

gory that might encourage more people
into amateur radio, "without, of course,
allowing any diminution of standards".

constructed and the corona effect
disappeared.
Because of its shape it became known
as the "quad" antenna and later a

NEW SYLLABUS

parasitic relector was added to improve

A new City and Guilds of London Radio

Amateur's Examination syllabus will be
examined for the first time in May 1989.
For those studying to sit the examination
under the new syllabus, a new edition of

the free DTI booklet, How to become a
radio amateur, can be obtained from:
666

its beaming qualities. This version, known
as the "cubical quad", used at HCJB until
1953, became, and remains to this day a

popular amateur antenna. For his radio
work in Ecuador, the government
honoured Moore with a special amateur
radio call -sign for life -HC1JB.

The low radiation angle of the quad
gives good long-distance (DX) performance with high gain and a good front -to back ratio. With its compact dimensions

compared to other antennas (half the
width of a conventional dipole for the
same frequency) it is relatively easy and
inexpensive to make up as a "homebrew"
project. have one, for instance, for the
two metre band which measures approxiI

mately 500mm (20 inches) square with the
elements 200mm (9 inches) apart. This is
located in a room at the top of the house

and with just 2 watts of power (in "lift"
conditions). I have worked with this into
parts of Europe over 600 miles away-an

extremely good achievement for such a
small indoor antenna.
HAM RADIO TODAY
On Wednesdays, at 0800 GMT (on 9610
and 11835kHz) and 2130 GMT (on 15270
and 17790kHz) HCJB's Ham Radio Today

programme, presented by John Beck,
HC1QH, covers the world of amateur radio

for both amateurs and interested non amateurs.

A recent programme
listened to
included an amateur radio news bulletin;
a discussion on how Morse code signals
I

should be reported over the air; an ongoing series about the propagation of
radio waves; an explanation of the
NCDXF beacon system on the 20m band;
details of amateur radio books available in
the UK; an interview with a member of the

Federal Communications Commission,
discussing amateur radio regulations in
the USA; the pros and cons of buying new

or used equipment; and letters from

listeners. It is a programme well worth
listening to.
ANTENNA LEAFLET
For shortwave listeners, an English pro-

gramme schedule can be obtained from
HCJB, PO Box 691, Quito, Ecuador. They

also have a useful Short Wave Antenna
leaflet which gives information on making
four different types of receiving antenna,
including a multi -band cubical quad, and
an antenna tuning unit.
As mentioned earlier, HCJB is a
missionary station. It was set up in the
mountains close to the Equator at a time

when conventional radio experts pronounced such a site to be the last place on
earth to establish an effective radio

station. Years later opinion changed and
now HCJB is considered to be sited most
favourably to achieve world-wide coverage of its broadcasts. With its background
and purpose, it is not surprising that HCJB
feels there was some special inspiration
when the original decision to locate a sta-

tion at Quito was made. the story of
Clarence Jones and HCJB is told in a fascinating book, Come Up To This Mountain,

by Lois Neely, and published by Tyndale
House Publishers, Wheaton, Illinois.
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POWER CONDITIONER

RAINY DAY

FEATURED IN ETI
JANUARY 1988

PROJECTS
All can be built in an afternoon!

The ultimate mains
purifier Intended mainly
for lowering the noise
boor and improving the
analytical qualities of

JUMPIN' JACK FLASH IETI March 19881

The massive Hier section contains thineen capacitors and
two current balanced inductors, together with a bank of six
VDRs to remove every last trace of impulsive and RF
interference. A ten LED logarithmic display gives a second by
second indication of the amount of interference removed
Our approved parts set consists of case. PCB, all
components (including high permeability toroidal cores ICs
transistors, class X and Y suppression capacitors. VDRs
etcl and full instructions
VAT

E6.90

vel

5.90

veT

EATURED
IN ETI

CREDIT CARD CASINO in March 19871
The waked pocket gambling machine

FEATURED IN ETI JULY 1987

topflight audio equipment

PARTS SET £28.50

Spectacular rock stage and disco lighting effect'

KNIGHT RAIDER

va,

AUGUST 1988
r
mere s noMing gule so encouraging as
having a puanleable result to show for you, Owning °karts ff you ale not
Proutaro fit your resting read rate ell be around BO beats per minute
As your logging aerobics or aped strengthens your loan the rate vnll Prop
dtamatiCally - pcesely I0 60ben or less With the SiOt you can watch
your progress day by day

f6.50
0E90

vet

Breathing Is important too How efficiently do you take up oxygen'
How quickly do you recover from oxygen debt after strenuous actoity7

C3.90

voo

MAINS CONTROLLER (ET! January 19671

The ultimate in irghfing effects tor your Larneorghini Maser. BMW
for any other car for that mafioso Pasture this eght powerful lights in

isoiated logic to mains menace

fine dicing the Irons and eight along the rear You hkck a sketch on the
dashboard control box and a point of fight moves !ably horn left to
right leaving a comet s tail behind it Flip the switch again and the
point of fight becomes a bar. bouncing backwards and forwards
along the row Press again and try one of the other six panems
An LED display on the control box lel s you see what the main lights
are doing

Listen 5CW of le-Fi power horn an amp small
enough to fit m a matchbox'

The Knight Radler can be feed to any car lit makes an excellent tog
ligntIf or with low powered bulbs it can turn any child s pedal car or
bicycle into a spectacular TV -age toy,

Turn your Metro into a Porsche'

Some pans. available separately Please send SAE for lists. or

The pads set consists of box. PCB and components tor control. PCB
and components for sequence lasard and lull instructions

SAE a El lor lois cfrcuit construction details and runner inforrnatfon
(free with pads sell

Lamps not included

5.20

MATCHBOX AMPLIFIERS 1E71 April

5961

Matchbox Amplifier 120W1

Matchbox Bridge Amplifier

165V Power Amplifier IC with data and circuits

vet

HI-FI POWER METER

The SIO1 will let you know
The approved parts eel consols of Case 3 purled CirCurt
POWIS all components Implating II ICS (AM CE/Oral

TACHOIDWELL METER IETI January 19871
[16.40

75 tranostors reSMICES diodes and capaclor. LCD

vetches plugs sockets electrodes and lull instructors

(Fri May 19871

for construction and use

Measures Hi-Fi output power up to 100W
- includes PCB components meters

PARTS SET £33.80

Mono power meter

C3.90

Ste,ee power meter

£7.20

vov

VAT

Some oars vie vvvvuoiv xxpx,xivw Prease sena SAE tic, Mrs Or
SAE

f

E2 ,o, Mrs covuos [pomom., MVOs aria dam, pre mop with cans per

PARTS SET

THE DREAM

RMSTRONG 75W

MACHINE

1AMPLIFIER
FEATURED IN PE
JULY 1988

FEATURED IN ETI
DECEMBER 1987

A.J. Armstrong's exciting
new audio amplifier
module is here at Mat!

Adjust the controls to suit your mood and let the gentle
relaxing sound drift over you. At first you might hear soli rain.
sea surf. or the wind through distant trees Almost hypnotic
the sound draws you irresistably into a peaceful refreshing
sleep

Delivering a cool 75W (conservatively rated - you'll get
nearer 100W). this MOSFET design embodies the finest
minimalist design techniques, resulting in a clean.
uncluttered circuit in which every component makes a
precisely defined contribution to the overall sound.
You can read all about it in the July issue of PE. but why
bother with words when your ears will tell you so much

For many, the thought of waking refreshed and alert from
perhaps the first truly restful sleep in years is exciting enough
in itself. For more adventurous souls there are Strange and
mysterious dream experiences waiting Take lucid dreams.
for instance. Imagine being in control of your dreams and able
to change them at will to act out your wishes and fantasies
With the Dream Machine it s easy,

more,
Parts set includes top grade PCB and all components.
SPECIAL INTRODUCTORY PRICE FOR FULLY
UPGRADED MODULES.

The approved parts set consists of PCB. all components
controls, loudspeaker. knobs, lamp, fuseholders. fuse. mains
power supply. prestige case and full instructions

SINGLE PARTS SET £14.90
STEREO PAIR £25.90 a VAT

AVAILABLE WITHOUT CASE FOR ONLY £11.90 +VAT

MORKS
MAINS

CONDITIONER
FEATURED IN ETI
SEPTEMBER 1986
Cleans up mains pollution
easily and effectively.
You II hardly believe the
difference In your Hi-Fi, TV. Video, and all other sensitive
equipment.

These beautiful
dot matrix
instrumentation
manufacturer.

before they even had

Mae OFFER
pr from Hitachi
ordered
by a top flight
their new p
- portable
portable
rta
'so cp e

a chance to open the cartons!

- was ditched

But it's an ill wind that blows nobody
any good. Because of
the chance to
their bad management,
own a high grade
graphics display
you now have
Hitachi distributors
module at a tiny fraction
will charge £312
of the normal price.
each for these displays.
is £35!
From us, while
stocks last, the price

The LM236 display
module has a 9'/2'
each pixel can be accessed individually.x 4" display area, made
up of 640 x 200 pixels.
Since
the display is equally
spectrum analyser display,
at home as a 'scope
a graphics monitor
screen, a
or a text screen.
To help organise
the display, mounted
on the back is a control
This keeps track
of all the individual
board with 20 LSI ICs.
dots and allows the
at -a -time interface.
screen to be filled via

a simple eight -bit-

PARTS SET £4.90

VAT

RUGGED PLASTIC CASE £1.65 + VAT

POWERFUL AIR
IONISERS
Ions the miraculous
vitamins of the an.
have been credited
with almost magical
powers

To use the display,
you will need to be fairly
organise a frequency
self-sufficient in logic
design - you mt know ho
divider and serial data transfer. Apart
to
with the module will
from these basics,
tell all you need to
the data supplied
know to get it up and running.

LM2917

BIO-

FEEDBACK
FEATURED IN ETI
DECEMBER 1986
Boo -feedback comes of age
with this highly responsive,

self -balancing skin
response monitor' The
powerful circuit has found application in clinical situations
as well as on the biofeedback scene It will open your
eyes to what GSR techniques are really all about

The complete pans set includes case. PCB, all
components, leads, electrodes. conductive gel. and lull
instructions.

PARTS SET £13.95 a VAT
810 -FEEDBACK BOOK £3.95 no VAT)

Please note the book by Stern and Ray is an authorised guide to
Inc potential of biofeedback techniques II is not a hobby book
and we only be or interest to intellment adults

E MONITOR

LEDs
Green rectangular LEDs
for bar -graph displays

Consists of LM2917 IC. special printed circuit board and
detailed instructions with data and circuits for eight different
projects to build. Can be used to experiment with the Circuits
on the 'Next Great Little IC' feature (ETI, December 1986).

50 lor 03.50

500 for US

100 for C6

1000 for £45

LM2917 EXPERIMENTER SET £5.80 a VAT

25 of each (100 LEDs) for £6.80

machine this project allows you to hear the tharacleriStic
rhythms of your own min. The alpha beta and theta fOrrn$ can
be selected lor study and the three articles give masses 01
information on their interpretation and powers

Prices show are exclusive of VAT so please add t5Y0 10 the
order total UK postage is 70p on any outer Carnage and
insurance for overseas orders Ca 50 Please allow up to 14 days

In conjunction with Dr Lewis s Alpha Plan the monitor can be
used to overcome shyness to help you Mel confident in
stressful situations and to train yourself to excel at things you re
no good al

without one'

DIGITAL AND AUDIO EQUIPMENT LEDs
Assorted 3mm LEDs' red, green, yellow and orange

for delivery.

The Direct -Ion CauSed a sensation when it appeared as a

protect m ETI Two years later. in October 1988 the Mistral was

unveiled. Which will you go for - the compaCL powerful value
for money Direct Ion or the sophisticate -a no compromise

o)MgT0i311
LIMITED

Mistral, The choice is yours'

MISTRAL IONISER PARTS SET £24.80 - VAT

DIRECT -ION PARTS SET (WHITE CASEI £11.80- VAT

aPoroveo prose

EXPERIMENTER SET

They are said to improve concentration. reduce blood pressure.
help you sleep better. an even to raise you IQ' AlthOugh some
Of the claims may be exaggerated. there s no doubt that ionised
air is cleaner. purer and more invigorating than dead air
Anyone who has owned an ioniser would never again want to be

DIRECT -ION PARTS SET (BLACK CASEI £11.50 - VAT

VAT

please Se. SAE PI fa dale encimmuils rime mar pep -sell m.o.rg
diagrams,. matching pre -amp arrO power supply ohm ampler will eel
5w evadable from vour usual mod. sup. - cow Pr.Pve Ire .4 designer

PARTS SET £16.50 + VAT

SALES DEPT, ROOM 111. FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT
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FEATURED is Eli
AUGUST 1987

The most antonishing project ever to have appeared in an
electronics magazine Similar in principle to a medical EEG

Our approved pans set contains case. two PCBs. screening can
tor bio-amplitier all components uncluding three PHI precision
amplifiers), leads brass electrodes and full instructions

PARTS SET £36.90 .VAT ALPHA PLAN BOOK £2.50
SILVER SOLUTION OM paom eertroaeS £3.60 - VAT
Pans se, available Separately We also nave a range of access.'es
protessional electrodes nooks etc Please send SAE for lisle or
SAE a 0210' lists construction details and runner Intormation ltree with
oarts sell
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BASIC ELECTRONICS REVIEW
Education and Training for Change is the distinctive motto
adopted by the East Devon College of Further

Education. This neatly and succinctly exemplifies the
role of "further education" in today's changing technological
climate and is particularly appropriate as we progress into a

new era in which Open Learning is expected to play an
increasingly important role in providing a flexible means to
retraining and industrial up -dating.
Open Learning is a solution to the ever -pressing need to
keep abreast of modern technology. Indeed, the readers of
Everyday Electronics would almost certainly make ideal
candidates for an Open Learning course, as witnessed by the
popularity of several recent series including Teach -In and
Introducing Microprocessors.
Basic Electronics and Microelectronics is the title of an Open

Learning package produced by the Microelectronics Open
Learning Unit based at East Devon College of Further Education. The course was produced under the Manpower Services

Commission Open Tech Project. This initiative has been
instrumental in vastly increasing the range and variety of Open

Learning packages currently available. The producer of a
package (in this case the Microelectronics Open Learning
Unit of East Devon College) enters into a contract with the
Manpower Services Commission and the result is a learning
package which is made available for purchase by educational
establishments, industry, and individuals.

PRACTICAL KIT
The heart of the Basic Electronics and Microelectronics
package is a practical kit which provides "hands-on" learning,
using real components and working circuits. The philosophy is
simple; familiarity with components is developed through fre-

quent handling. This, in turn, aids the learning process by
relating electronic theory to the practice of assembling components and devices into a variety of working circuits

The practical kit is extremely comprehensive and is based
on a circuit breadboard having its own power supply on which
a wide range of circuits are built and tested. Newcomers will
doubtless be pleased to note that no soldering is required since
the breadboard accepts standard component leads which are
simply pushed into contact strips.
Approximately 120 components are supplied (these are all

neatly labelled) together with a basic analogue multimeter,
tools, calculator, notepad and pencil. The kit is packed in a

MODULES
The written component of the Basic Electronics and Microelectronics package consists of a series of texts (the Microelectronics Open Learning Unit calls these Modules of Learning).
Modules have been designed and written by qualified electronic engineers who have wide industrial and teaching

experience. The Phase I kit offers a choice of five packages,
four of which consist of a Foundation Pack containing the
main hardware plus a Course Pack of associated written learning materials and electronic components.

A total of 20 to 25 hours is required to complete each
module. The rate at which students progress is, however, com-

pletely flexible though, as with all Open Learning schemes,
students are well advised to develop a study plan in which
periods of time are reserved for study on a regular basis. With-

out such a structure, study is likely to be haphazard and
students can all too easily "get behind". As a guide, a routine
of two evenings' study (each of no more than two hours) per
week should allow students to progress at a sensible rate without greatly disrupting the normal domestic routine.
Few people can effectively cope with protracted periods of
intensive study and the initial temptation to "cram" the course
into a very short period should be avoided at all costs. In any
event, progression through an Open Learning package should
be steady, with a series of defined goals and plenty of time
allowed for review and consolidation. It is heartening to note

that the Microelectronics Open Learning Unit can supply
students with tutorial support via a Technical Counsellor who
is able to give help and guidance by telephone.
This review is confined to the first six modules of Basic Elec-

tronics and Microelectronics (from Use of Equipment and
Electric circuits to Transistors and Circuits). Each module is
presented in spiral bound A4 -format and the largest (Module
6B) contains 176 pages. The text is liberally interspersed with
examples and practical exercises. The quality of presentation
is consistently good, the text is succinct, and the diagrams are
excellent.
I particularly liked the way in which circuits die presented

together with matching wiring layouts (necessitating large
fold -out pages in the later modules). This technique will
undoubtedly simplify the process of converting circuit

diagrams into working breadboard circuits and greatly
minimise the frustration which newcomers often experience
when laying out circuits for the first time.

large box and contains everything that a student would require
in order to complete the study programme. Indeed, the kit is
so complete that it also includes a calculator, notepad and pen-

MODULE 1

cil!

breadboard "Circuit Designer". The breadboard connecting

668

Module

1

deals with using the multimeter and the
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arrangement is particularly well explained. This module
should be completed in a single evening session and should be
tackled after watching the accompanying video (more of this
later).

MODULE 2
Module 2 introduces students to some essential basic
electronic theory. Series and parallel circuits are discussed and

open and short-circuit faults are considered. Sections are
included on power and power ratings and the effect of temper-

ature on resistance is explained. Measurement errors are
introduced and the module ends with a discussion of voltage

and current division and a "Simple Resistance Bridge
Circuit".
The module contains several very useful appendices including a list of specific learning objectives presented in standard
BTEC format. It was, perhaps, a pity that other modules do
not contain similar listings which can be extremely useful for
lecturers and teachers planning college -devised BTEC units!

(Note these listings are now available for all modules on
request- Ed.)

MODULES 3 to 6
Modules 3 and 4 deal respectively with "Capacitors in D.C.
Circuits" and "Coils in D.C. Circuits". All of the usual theory
is covered and some well thought out practical exercises have

been included. Semiconductor diodes are introduced in
Module 5. This module covers diode characteristics and rectification and also contains sections on I.e. d. and Zener diodes.

The real "meat" of the course is contained in Module 6
which, by virtue of its considerable breadth, is presented in
three separate parts. The first part deals with an introduction

to transistors (including symbols, identification and the
concept of current and voltage gain). The second part deals
with input and output resistance, the emitter follower, and
transistor applications (including a wide variety of oscillator
circuits).

The last instalment, Module 6(c), deals with astable and
monostable multivibrators, field effect transistors and an f.e.t.
liquid level control circuit. Power ratings of transistors are also
discussed and simple resistive tests for transistors are
introduced.
My only reservation concerning Module 6 is that the practical content would have been even better if an oscilloscope was
provided as part of the Phase 1 Kit! The use of an oscilloscope

is almost essential when investigating the large majority of
circuits introduced in this module but this has almost certainly
been ruled out on the grounds of expense.

VIDEO
The VHS -format video supplied with the Basic Electronics
and Microelectronics package provides a brief introduction to
the practical kit. The major part of the video is concerned with
using the tools and mutimeter supplied with the package and
preparing components for use with the circuit breadboard. It

of students. Since the selling price of an Open Learning package will be very much dependent on the size of the print run

and the quantity of practical kits produced, costs

will

inevitably be rather high unless a very high production run can
be envisaged.

The cost of purchasing a comprehensive Open Learning
package outright will thus usually be prohibitive as far as individuals are concerned. Educational establishments and
employers, on the other hand, are much more likely to invest
in such packages, making them available to students or staff at
a modest charge.

The Basic Electronics and Microelectronics Foundation
Pack costs £245 whilst the Basic Electronic pack (comprising
modules 1 to 6 and including a video cassette) is priced at £255.
A basic electronics course would thus cost £500 (i.e. £245 plus
£255). The remaining course packs (AC Current and Power
Control, Microelectronics and Linear Integrated Circuits, and
Digital Electronics) are priced at £112, £70 and £167 respectively. An additional package, Transducers and Sensors, does
not have a complementary practical package and thus costs a
more modest £40.
The Microelectronics Open Learning Unit offers a discount
of £20 on the purchase of the AC Current and Power Control,
Microelectronics and Linear Integrated Circuits, and Digital
Electronics packages for those already in possession of the
Basic Electronics Pack. A complete package is also available
which comprises all five course packages, plus the Foundation
Package and this is priced at £835.
Prices of Open Learning packages do vary quite widely and
it is not always easy to compare "like with like". Bearing in
mind the comprehensive nature and quality of the package,
the cost of the Microelectronics Open Learning Unit package
is not at all excessive.

OVERALL REACTIONS
The Basic Electronics and Microelectronics course is both

beautifully presented and extremely comprehensive. The
Basic Electronics Pack can be very highly recommended as a
well thought out introduction to electronics which will provide

the student with a thorough grounding in the principles and
practice of basic electronic circuits.

It is a shame that individuals will almost certainly not be
able to afford to invest in such a package. This need not, how-

ever, deter them approaching their employer, local Further
Education College, or ITEC to see if the package is available
within an existing Open Learning provision. If it is, readers
can rest assured that they have access to one of the best of
today's Open Learning packages!.

The Microelectronics Open Learning Unit may be
contacted at Twyford House, Kennedy Way, Tiverton,
Devon EX16 6RZ. W Tiverton (0884) 255625.

By Mike Tooley

was, therefore, a pity that the quality of the video was not
good enough to show some of the finer detail and a printed
sheet of straightforward line drawings would have been a good
deal better. The video also deals with the Phase 2 Microcomputer Kit and this, of course, is not relevant to Basic Electronics and Microelectronics course.

COST
Unfortunately, Open Learning is a rather costly business.
The "value added" content of an Open Learning course is
considerable and, in order to assess the extent to which a
course is "value for money" one should not fall into the trap
of merely counting the cost of the hardware items provided in

the practical kit. Furthermore, the cost of a conventional
course

of part-time day or evening study cannot be

meaningfully equated with the cost of an "equivalent" Open
Learning package.
The flexibility of Open Learning is undoutedly its major
selling point. The course can be made available "off -the shelf" and the practical kit replenished for use by a succession
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BOOK

receiver requirements, tuners i.f. strips, and the various video stages
of a TV receiver. For someone already familiar with TV circuitry,
these chapters identify the more demanding requirements of long distance, as opposed to domestic reception. They go on to discuss how

best to meet these requirements, by selection of a receiver with
particular features, by modifying existing sets, or adding external

so

swe

units.

Opinions apparently differ as to whether reception of satellite TV
signals is real TV-DXing. By exploring propagation phenomena,
receiver and aerial techniques, and experience, long distance signals
can be received direct from a distant transmitter. By contrast, long distance signals relayed from a satellite in line of sight above the horizon

can usually be received without the need for skill on the part of the
operator. All that is needed is a dish antenna, appropriate hardware,
and a specialised receiver, to have the signals come romping in.
The coming decade will see dramatic changes in the broadcasting
field, with such installations becoming commonplace in the domestic
situation. But the acquired skills and consequent satisfaction achieved
from direct reception seem to suggest there will always be enthusiasts
wanting to do things the hard way!

OSCILLOSCOPES, HOW TO USE THEM
(2nd Edition)
Author
Price

Ian Hickman
£5.50 Hard Cover

Size

124 pages
Newnes
0-600-33373-6

Publisher
ISBN

There is a good treatment of aerials, ranging from a simple
wideband dipole to multi -element specialised types with very high

gain. There is information on a number which can be home
n INCE this book was first published in 1986 many changes have

°taken place and few would disagree with the statement that

nothing changes as fast as electronic technology. This makes an up
dated version of Oscilloscopes and how to use them, all the more
welcome.
The oscilloscope is used when ever a visual representation of what
is occurring in an electrical circuit is essential. It's users are many and

varied, a valued piece of equipment that has been used for many
years, by design engineers, research students, trouble shooters and
more and more as a diagnostic tool by the medical profession. All
those mentioned in the above categories, as well as hobbyists will
greatly benefit from acquiring this book. There are chapters on basic
oscilloscopes and advanced real time oscilloscopes as well as a generous amount of text devoted to accessories such as calibrators, cameras, hoods, probes and special graticules. Chapter six is particularly
useful, as the author explains why it is important to choose the right
model for certain applications and what is most helpful, quotes makes
and model numbers. I am not certain why the author has saved "How
oscilloscopes work" for the last two chapters but Ian Hickman is a
master of his subject, and I am sure his reasons are good ones. Their
position in the book is quite apparent from the list of contents, and
many readers may not need to read them but to all those who use
oscilloscopes or would like to learn how to use them, I strongly advise
you to buy a copy of this excellent book.

constructed, together with a wide range of low -noise aerial amplifiers
capable of boosting weak signals to a usable level.
Overall, the book performs better as a "source of reference for the
established enthusiast" than as a "practical guide for the beginner",
indeed it is difficult to see how it could satisfactorily meet both claims.

For the existing practitioner, it has useful tables, international
transmission standards, channel and cable allocations, a variety of
circuits, satellite frequency lists, glossaries of terms, advice on coping
with interference from strong adjacent stations, and so on.
There is advice for the absolute beginner if you search for it in the

book's information packed pages. This tells us that signals of high
strength can be received "over quite considerable distances and with
the very basic of aerial systems-a wideband dipole feeding into a
v .h.f. Band 1 receiver . . " This will give "hopefully spectacular"
results, encouraging the viewer to go on to acquire greater skills,
improved hardware, and a "greater dedication to the hobby".
Details of how to make the aerial are given, but it is not too clear
.

how one obtains a suitable receiver. I am almost converted to the idea

of trying TV-DXing myself, but what I would really like to see is
another book, written specially for beginners, explaining how to get
started, what results to expect, and how to achieve them.
This present book may not be for raw beginners, but once you get
started on TV-DXing it must surely be a useful addition to your bookshelf, becoming increasingly helpful the deeper you get into this intriT.S.
guing hobby.

See
KEY TECHNIQUES FOR CIRCUIT DESIGN

DIIIRECT 900111 -Ft

Author
Price
Publisher

128 pages, paperback
The Benchmark Book Company.

ISBN

1871047005

Size

Page 674
A TV-DXERS HANDBOOK

G. C. Loveday
£6.75

ESIGNING

an electronic circuit from first principles may seem a

j daunting prospect to many amateur constructors or even

Author
Price

R. Bunney

professionals working in electronics. I imagine that in the event of

£5.95

needing such a circuit, most people will search around to find one that

Size

96 pages (large format)
Bernard Babani (Publishing) Ltd
0 85934150X

comes as near as possible to modify it if necessary-and if they are

Publisher
ISBN

'T

HIS book is an enlarged and updated version of an earlier work,
I Long Distance Television Reception. It claims to be a "practical
guide for the beginner and a source of reference for the established
enthusiast", so I decided to review it mainly from the beginners point
of view. Reception of signals from distant TV broadcast stations,
especially in other countries, is not normally possible with domestic
aerials and receivers. This book explains why this is so, how they can
be received, and how such signals can be identified.
Reception of DX (long distance) signals is greatly affected by the
state of the Troposphere and/or the Ionosphere, as well as by such factors as meteor showers, auroral conditions, lightning, and even flying
aircraft. A chapter on propagation covers all these in an interesting
and not too complicated way for beginners.
This is not really the case, however, with subsequent sections on
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able.

In his book, Key Techniques For Circuit Design, G. C. Loveday
shows that you don't have to be a boffin to custom design a circuit.
Basic electrical and electronic theory is all that is required. And the
first all important factor is a logical approach to the task. For this, the
opening sequence is one that would apply in any area of design, not
just electronics; namely to define the task, prepare a design specification, list the possible options and choose a method. To get the feel of
it, a number of design tasks have been set with solutions provided at
the end of the book.

To help those whose theory may be a bit rusty, there are two
revision chapters, one dealing with passive components viz. resistors,
capacitors and inductors and the other covering the characteristics of
the various types of semiconductors. There is even a section dealing
with the more complex problem of choosing i.c.s.
All in all, this would seem to be a useful little book and certainly will
make those of us who think that circuit design is beyond our capabiliPaul Gabriel
ties, think again.
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NEW BOOKS ON ELECTRONIC DESIGN
KEY TECNIOUES FOR CIRCUIT DESIGN

i

fl

6

rofessional Soldering Equipment at Special Mail -Order Prices.

G C LOVEDAYDeals with designing electronic circuits from scratch covering
concepts such as target specifications, component selection

EC50 Mains Electronic Iron.
f 29.99

(passives, discretes and ICs), the design cycle, derating etc.
Numerous design examples are given and several reader exercises
all with fully worked solutions. The approach is essentially non mathematical.
IBSN 1 871047 00 5 Pbk 128pp Price £6.95 + 60p p&p

proportional electronic temperature
control inside the handle. Adjustable
280° to 400°C. Burn -proof 3 -wire
mains lead. Fitted 3.2mm Long -Life
bit. 1.6, 2.4 and 4.7mm available. 240v a.c.

,

Lassos
Features spike -free, solid state

SK18 Soldering Kit. £16.70
.

.

Build or repair any electronic project.
LC18 240v 18w iron with 3.2, 2.4,
and 1.6mm bits. Pack of 18 swg

DESIGNING DC POWER SUPPLIES

G C LOVEDAY
Covers all aspects of the design of regulated power units, using
discretes, IC regulators and switched units. It also covers protection
circuits and reference supplies. Many design examples and exercises
all with fully worked solutions are given.
IBSN 1 871047 01 3 Pbk 136pp Price £6.95 + 60p p&p
Order direct from:

,------41.;::::ra",--es....

V "`....;

c:*;::P'''
minismim.........

ift-,...

flux -cored 60140 solder. Tweezers.
3 soldering aids. Reel of De -Solder

braid. In PVC presentation wallet.

ADAMIN Miniature Iron £7.69

THE BENCHMARK BOOK COMPANY
59 Waylands, Swanley, Kent BR8 8TN

Possibly smallest mains iron in the
world. Ideal for fine work. Slim

nylon handle with finger grip.
Interchangeable bits available 1.2,
1.6, 2.4, 3.4 and 4.7mm. Fitted with
2.4mm. 240v 12w I12v available).
Presentation wallet.

'I: Series Lightweight Irons. 12w E7.68
High efficiency irons for all
electronic hobby work. Non -roll
handles with finger guards.
Stainless steel element shafts. Screwconnected elements. Slip-on bits
available from 1.6 to 4.7mm. LA12

OMNI ELECTRONICS
174 Dalkeith Road, Edinburgh EH16 5DX 031 667 2611

Soldering Iron
Stands 3&4
.1' \ an ,ca_
. NN;.,!,.
--f 6.06

The supplier to use if you're looking for
*A WIDE RANGE of components aimed at the hobbyist *

* competitive VAT inclusive prices
*mail order - generally by return of post *
* fast, friendly service *
- by mail order, telephone order or personal call

Won't tip over, holds iron safely. With wiping
sponge and location for spare (hot) bits.
-...,
No 5 stand for EC50 iron No 4 stand

Replacement Bits
For all above irons. Non-stick
designs, machined from special
copper alloy, with Inconel retaining
rings. Two types - Chromium plated
with copper face (for economy and
ease of use) and Iron plated with

UMW
V7SA
1

per Reel

Blue £1.50

All panels are 1/16" fibreglass, 1oz. copper, single -sided.

De -Solder Pumps £7.71
coated stock
CMER(blue)

uncoated stock
CMER(blue)
FR4

Prices are per panel, and include VAT

Sets

,

#'

Settlement terms: cheque with order

ADVANCED CIRCUITS LIMITED
Clarendon Road, Blackburn, Lancashire BB I 9SS

.

(Tel 0254 680156)

Copper

Eil.

-

UL

£1.92

Adamin 12 and

£1.06
£1.20

LA12
LC18

1..x_______.

f 1.90

£2.09

,---4 1

IIIII

i7=Viii

0:

-

thumb operation. Automatic solder
ejection. Conductive PTFE nozzle no static problems.

Top quality Japanese metric hardened and tempered
tools. Swivel -top chrome plated brass handles.

Tool

order value up to £5.00 -please add £1.00
over £5 00 & up to £20 00 please add £2 50
over £20 00 please add £5 00

Charges for
post and packing:

EC50

Green - 2mm, Blue - 3mm.

High Quality version of increasingly
popular type of tool. Precision made
anodised aluminium body, plunger
guard and high -seal piston. Easy

£2.60
£2.05
£4.20
£3.65
200x220
£0.97
£1.05
£1.60
100x160
£1.68
A number of panels (blue. uncoated) approx. 130x100mm are also available - £0.60

Pre -tinned face (Long Life). State tip
size. iron and type.

For simple, safe and effective
de -soldering of all types of joint,
using a standard soldering iron.
Handy colour -coded packs of 1.5
metres in 3 widths: Yellow - 1.5mm,

7

Positive working photoresist coated printed circuit
boards, with full instructions, at a positively low price.

FR4

18w E7.74
model, 12w, 2.4mm bit. LC 18 Model,
18w, 3.2mm bit. 240v Std - 12v
available. Presentation wallet.

for LA12 and LC18 Irons.

BE POSITIVE !!

panel size

MIRS.g)

Designed specially for LITESOLD irons.
Heavy, solid -plastic base with non -slip pads.

Yellow £1.38 Green £1.44

(approx in mm)

tow'

'ot

li"'"1

0 for ADAMIN miniature Iron No 3 stand

.-----..

Whether you phone, write or call in we'll do our best to help you.

411\

-,..

f 6.28

NEW CATALOGUE NOW AVAILABLE
Send 2 x 18p stamps for a copy we do try to keep the goods we list in stock.
Open: Monday -Friday 9.00-6.00
Saturday 9.00-5.00

'Nig

No. 5

-

Fitted plastic cases. 113 set - 6 miniature
screwdrivers 0.9 to 3.5mm f 3.60
.
305 set 2 crosspoint and 3 hex wrenches
1.5 to 2.5mm f2.56
228 set 20 piece combination:
5 open, 5 skt spanners, 2 crosspoint, 3 hex
and 3 plain drivers, scriber, handlelholder £8.46

''-----,"

-

.--,

Microcutters. E5.39 Light weight hardened and

19" RACK MOUNTING EQUIPMENT CASES

precision ground. Flush cutting. Screw joint, return
spring, cushion -grip handles. Safety wire -retaining clip.

This range of 19' rack equipment cases have been designed with economy and versatility
as their objective. These cases are supplied as a flat pack kit with assembly instructions.

The NEW IMPROVED DESIGN now features a black powder coat 16SWG (1.5mm)
steel front panel with the rear box constructed from 9mm PVC coated steel.
All units are 10" (254mm) deep and are available in the following popular sizes:
TYPE
U1
U2
U3

U4

c-

HEIGHT PRICE
1" (44mm) 21.85
3" (88mm) 23.00
5" (133mm) 23.50

T (178rnm)

M6U Sloped mixer case
DELIVERY INCLUDED
Ail prices INCLUDE VAT

;

ci

Please sand SAE for details

TRADE ENQUIRIES WELCOME

,___)
-t-

-2---

Scraper)Knife, Hook/Probe,
Brush/Fork. 3 useful double -ended
aids to solderingldesolderingi
assembly. In plastic wallet.

ADAMIN Electric Stylus. E16.71

27.80
£28.75

Blanking Panels, Racking Consoles
and Rea Cabinets also available

Set of 3 £4.22

Soldering Aids.
'',,:

r."

Tel 0275 623963 FOR ACCESS/VISA SALES
OR CHEQUE WITH ORDER TO:

RACKZ PRODUCTS,
PO BOX No. 1402, MANGOTSFIELD, BRISTOL,
ENGLAND BS17 3RY
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Writes like a ballpoint in Gold, Silver, Copper or 6
colours, on card, plastics, leather etc. Personalise
wallets, bags, albums, books,
models ... Operates at 4.5v from its own plug)
transformer - totally safe. Supplied with coloured foils.

SEND FOR OUR ORDER FORM TODAY
AND JOIN UP WITH THE PROFESSIONALS
Prices include ph and VAT. Send order with Cheque PO. Ring for Access Visa sales, or ask for order forms.

LIGHT SOLDERING DEVELOPMENTS LTD. DEPT.EE

97-99 GLOUCESTER ROAD, CROYDON CRO 2DN. 01 689 0574
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AN UNUSUAL COMPONENT

At frequencies well below cutoff the
feedback through the RC network is negative. At d.c., all the amplifier output is fed
back negatively to the input and the gain
is effectively one.
As the frequency is raised, the effect of
C becomes significant. From Fig. 1, curve

At this point, chance came to my aid.
One day I called at J & N Bulls' shop in

Hove, to buy an isolation transformer
which had appeared in one of their familiar advertisements on the inside front

DOWNL J

cover of EE.

While I was there they gave me their
current bargain list. Browsing through
this I later found an unusual component:

a quad (four -gang) 50 kilohm potentiometer. Dual (two -gang) pots for stereo are

common enough. Quad pots, presumably for quadraphonics, are rare.

lates.

So next time visited Bulls' bought
some "quad pots". They turned out to be
I

I

neat little Japanese jobs. Ohmmeter tests
showed that they were log law, and actually about 45k max.
Would they do the job? I assembled the
filter on a plug-in breadboard, using 4n7
capacitors for C. Why 4n7? Well, happened to have plenty of that value, but I
did make a quick check with a nomogram
I

For the experimenter,

however,
there's a bit of a problem. The texts about

which showed me that

4n7
reactance of 45k at about 760Hz.

them seem to come in two varieties,

has

a

never seem to be quite what one needs.

The -3dB cutoff frequency of a single
RC section falls at the point where the
reactance of C equals R. With four sections it would be lower in frequency, but
at least I was in the right area. With the

PRACTICAL CASE

pot set near minimum resistance the cutoff would be at least ten times higher, at

It so happened that I needed a decent
low-pass audio filter recently. I'd been

needed.

neither of which is very helpful.
One is full of highbrow maths and short

on component values. The other gives
component values, but for filters which

7.6kHz, which was about as much as

I

The next job was to hitch my audio

working on a simple short-wave reciever.
The r.f. front end part of the design was
finished and I now needed an audio section.
Short-wave broadcast stations are
packed like sardines, often only 5kHz

(-A) is high enough, the circuit oscilUsing a double -beam oscilloscope to
compare input and output signals it was
easy to adjust the frequency of my audio
generator to get a shift of 180° from my
RC lowpass. I found that the output signal

was then about one sixteenth of the
input.
This meant that in Fig. 2 if the amplifier
gain exceeds 16, the circuit will oscillate.

For gains a bit short of 16 it won't, but a
peak will appear in the response. Clearly,
the peak will get sharper as the gain is
raised towards the oscillation point and
less sharp as it's reduced.

There seemed to be a fair chance of
finding a gain at which the response is
reasonably level, up to a frequency some-

where near the 180° one. Beyond it the
gain must drop sharply, for two reasons.
First, the attenuation of the network increases faster than the amplifier can compensate. Secondly, beyond the 180°

frequency the feedback becomes less
positive.

give a practical cutoff frequency. I chose
3kHz, which is the sort of cutoff you need
when interference is bad.

At very high frequencies each section
must have a phase shift of nearly 90°,

droopy. Could it be made flatter in the

BENCH TEST

giving a total network phase shift of 360°.
The feedback is then negative.

Theorising is all very well, but does it

pass -band and steeper beyond it?

synchrodyne kinds (mine is both) convert
adjacent -channel signals into noise,
mostly high pitched.
A good low-pass audio filter is needed
to reduce this "sideband splash". Ideally,

inversions (one in the amplifier, one in
the network), which means that the overall feedback becomes positive. If the gain

generator to the filter input and set R to

The response turned out to be as
shown in curve A. Not bad, but a bit

apart. Reception is often noisy. Simple
receivers of the direct conversion or

At one frequency, the phase shift is
-180°. That is, the phase is inverted by

speech and music and maybe of some
use for CW.

ACTIVE filters are all the rage nowadays.

much as might be expected.

the network. So there are now two phase

I

ACTIVE FILTERS

means that the feedback isn't quite so
negative, so the gain isn't reduced as

figured that with a quad pot I could
make a four -section variable cut-off lowpass RC filter (Fig. 1). With R variable
should get at least a ten -to -one range of
cut-off frequency, more than enough for
I

BY GEORGE HYLTON

A, it's clear that C produces attenuation.
But it also produces phase shift. This

work? Next step: try it and see .

The "circuit" in Fig. 2 is just an aid to

PHASE SHIFT OSCILLATOR

understanding. It has no provision for
applying input signals.
After a good deal of doodling I arrived
at the practical test circuit of Fig. 3. Here,
transistor TR1 is just an emitter -follower

is inverting, as indicated by the minus

from transistor TR2 and is about 8. TR3 is
an output buffer.

I've always found oscillator circuits
interesting, and I knew of one which can
use exactly this sort of RC lowpass network for tuning. The circuit block diagram
is shown in Fig. 2. Note that the amplifier

the filter should have a variable cutoff
frequency so that it can be adjusted to
reception conditions of the
moment. None of my books and magazines had a ready-made answer. was
suit the

I

sign in front of the gain symbol, A.

stuck.

input buffer. The voltage gain comes

0

- 10

GAIN

- 20

A

dB

INCREASING

- 30
IN \

C

0-

-40-

\

T\

C

OUT

_

300

1k

3k

10k

30k

Hz

FREQUENCY
(EE1649Li

LEE16 tbG

Fig. 1. Four -section RC low-pass network. Curve A shows the

response of the network alone for values of R and C which
produce a -3d8 point at 3kHz. Curve B is for an active filter with
a similar network.
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Fig. 2. When an RC lowpass with three or more sections is
connected as a feedback path in an inverting amplifier the frequency response becomes very dependent on the gain when
the phase shift of the network is close to 180°.
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Adding the input signal to the feedback
is arranged for by resistors R1 and R2. At

very low frequencies the gain is mainly
defined by these resistances, which form
a negative feedback network.

If transistor TR2 had infinite gain then

the effective very -low frequency gain
would be R2/R1=1.5. But since the actual
gain of TR2 is low the real I.f. gain is less
than 1.5. In fact, resistor R2 was selected
by trial and error to set the gain as close
to one as possible using E12 resistances.
(It's a little over one in fact.)

At higher frequencies, where the RC
phase shift makes the feedback more
positive the gain of TR2 has much more
influence. To adjust it I used various values for resistor R4 until I found one (82k)
that gave the flattest response, plotted in
Fig. 1 as curve B. To make this compara-

ble with A, the network resistances R
were adjusted to give the same -3dB

Fig. 3. Circuit diagram for a practical lowpass active filter embodying a four -section RC
network with equal C and equal R.
that one of my tacit assumptions was
the -3dB frequency in kHz, C is in nF and

quite wrong: the response at the 180°
frequency was well down. I'd assumed
that the 180° frequency would lie in the

R is in Ica .

passband, not outside it.

Thus for a 4kHz filter CR would be 25. If
you happen to have plenty of one nano Farad capacitators then R needs to be 25
kilohms. If you use 22k the bandwidth will
be a bit more than 4kHz; with 27k it will be

same general shape but with different

FIXED FILTERS

a bit less.

cutoff frequencies. The lowest obtainable

If you want to use fixed values of R and
C and don't want to resort to cut -and -try
you need more information. How much?
The essentials seem to be C, R and -3dB

"active" lowpass filter. Well, not quite.
You have to make sure that the filter

frequency for one filter. From these

in which you connect it.

point, 3kHz. The improvement is obvious.
Having produced a useful -looking 3kHz
lowpass filter, the next step was to vary R
and confirm that the response keeps the

cutoff (-3dB) proved to be 560Hz. The
highest I checked was 10kHz: beyond that
was of no interest to me.
In all cases the response was like curve

it

B: fairly level in the pass band and fairly
steep in the stop band. Very satisfactory,
considering that I'd done no maths and,
used no unusual or close tolerance component values (the 4n7 capacitors were

should be possible to estimate the values
for other filters.

10 per cent).

1kHz.

Also, the filter has equal values of C
and equal values of R. My search through

the literature turned up designs where if
the Rs were equal the Cs were not, and
vice versa.
I

was beginning to get quite smug

about it when I ran a test which showed

set up my circuit using fixed close
tolerance components: R=10k, C=10n.
These gave a -3dB response at exactly
I

Very convenient. If either C or R is inthe cutoff frequency is decreased. The response, then, is inversely
proportional to Ctimes R.
My 1kHz filter has CR=100, if C is in nF
and R in kil, This suggests a simple
design formula: CR=100/fc, where fc is
creased

.

MARKET PLACE
ASSORTED components, resistors,
capacitors, semiconductors. They need
testing, some not used. Offers over £5.
Leslie Creer, 12 Banbury Drive, West Timperley, Altrincham, Cheshire WA1H 5DB.
HOBBYIST clearing unused semiconduc-

tors, d.i.l.s, solder, I.e.d.s, displays. i.c.
skts, any reasonable offers accepted.
Send SAE Mr P. Morgan,98 Turberville
Road, Mt. Pleasant, Porth, Rhondda, Mid
Glam. Tel 0443 681886.

WANTED Tandy TRS-80 pocket computer
zip case. Reasonable price paid for
reasonable condition. 061-973 3559.

WANTED quench tube 200 joules 650V

WANTED project for v.l.f. transmitter
which appeared in Hobby Electronics or
equivalent. M. J. McArdle, Bigash, Knock bridge, Dundalk, Ireland.

WANTED Enterprise 64 hardware and
software also any contacts. Ian Jones, 21

dene Street, Pallion, Sunderland, Tyne
and Wear SR4 6JB.

WANTED supplier of electronic components. Payment in Naira. Contact
Cocker, PO Box 3532, Lagos, Nigeria.

R.

LEVELL broadband voltmeter type TN6B.
transistor decade oscillator type TG66A
offers. Will exchange for d/trace 'scope.
Mr D. D. Rees, The Old Rectory, Thurl-

for flashgun or address of source of

bear, Taunton, Somerset TA3 5BW.

supply. James Strachan. Tel 0875 340150.
GOLDRING G101 deck plinth, M55E cart

ONE Maplin's DMO2T as seen in catalogue plus one TBA810S - both on p.c.b.s
plus data only £25. Phone Paul on Deep -

£10, P&P £5.BSR McDonald MP60 cart.
£5, P&P £2. BSR deck plus cart.£5, P&P £2.
L. T. Hill, 29 Stead Lane, Bedlington,

cut (0752) 837496.

Northumberland.
POCKET computer Casio PB110, printer,
cassette interface, expansion module,

WANTED Lernakit electronic lessons and
manuals by BNRES, or loan of same, for
nominal sum. James Gilmour, Nart,
Swanns Cross, Co. Monaghan, Eire. Tel

tape recorder, software, manuals £150

042-44944.

ono. Andrew Curtis, Tel 0734 730874.
WANTED Babani's Walkie Talkie Projects

FREE 250 1/2W 2% resistors. 50 valves
plus 40 poly caps. Nagging wife forces

BP186. Mohamed Lud, Nuclear Energy
Unit, Bangi, 43000 Kajang, Selangor, Ma-

clearout. Send £1 coin/PO to D. M. Evans,
Corwen,
Pentre-Gwyn, Tyn-Y-Cefn,

laysia.

Clwydd LL21 OER.
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This is all you need to design your own

impedence is compatible with the circuit

The network should be driven from a
source whose impedance is much less
than R. It should be terminated by an
impedance much greater than R.

My circuit should work for most practical values, provided that it is driven from
a source impedance small compared with
resistor R1 (if not, reduce R1 to keep it,
plus the actual source impedance equal

to 100k approx.). Also, the load connected to the output (capacitator C2 and
ground) should be at least 10k.
Any high gain audio transistors will do.
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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 de-

tails are given on the last
book page.
PROJECT CONSTRUCTION
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

£2.50

Order code BP110

board designs from magazines and books and covers all

aspects of simple p.c.b. construction including photographic methods and designing your own p.c.b.s.
£1.95
Order code BP121
80 pages

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

HOW TO DESIGN AND MAKE
YOUR OWN P.C.B.s
R. A. Penfold

form of simple projects.

Deals with the simple methods of copying printed circuit

112 pages

Order code No. 227

£1.95

CIRCUITS AND DESIGN
ELECTRONICS SIMPLIFIED
-CRYSTAL SET CONSTRUCTION
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.
Especially written for those who wish to participate in the

intricacies of electronics more through practical construction than by theoretical study. It is designed for all
ages upwards from the day one can read intelligently and
handle simple tools.
£1.75
80 pages
Order Code BP92

PRACTICAL ELECTRONIC
BUILDING BLOCKS -BOOK 1
PRACTICAL ELECTRONIC
BUILDING BLOCKS -BOOK 2

R. A. Penfold

These books are designed to aid electronic enthusiasts
who like to experiment with circuits and produce their

own projects, rather than simply following published
project designs.

BOOK 1 contains: Oscillator s-sinewave, triangular,
squarewave, sawtooth, and pulse waveform generators
operating at audio frequencies. Timers-simple mono stable circuits using i.c.s, the 555 and 7555 devices, etc.

MICRO INTERFACING CIRCUITS -BOOK 1
MICRO INTERFACING CIRCUITS -BOOK 2
R. A. Penfold

Miscellaneous-noise generators, rectifiers, compara-

Both books include practical circuits together with details
of the circuit operation and useful background information. Any special constructional points are covered but
p.c.b. layouts and other detailed constructional information are not included.
Book 1 is mainly concerned with getting signals in and
out of the computer:. Book 2 deals primarily with circuits
for practical applications.
E2.25
Order code BP130
Book 1 112 pages
£2.75
Order code BP131
Book 2 112 pages

tors and triggers, etc.
BOOK 2 contains: Amplifiers-low level discrete and
op -amp circuits, voltage and buffer amplifiers including
d.c. types. Also low -noise audio and voltage controlled
amplifiers. Filters-high-pass, low-pass, 6, 12, and 24dB
per octave types. Miscellaneous-i.c. power amplifiers,
mixers, voltage and current regulators, etc.
BOOK 1
BOOK 2

128 pages
172

pages

Order code BP117
Order code BP118

£1.95
£1.95

ELECTRONIC CIRCUITS HANDBOOK

Electronics
Simplified Crystal Snt
Construction

Michael Tooley BA
This book aims to explode two popular misconceptions concerning the design of electronic circuits: that only those with
many years of experience should undertake circuit design
and that the process relies on an understanding of advanced
mathematics. Provided one is not too ambitious, neither of
these popularly held beliefs is true.

Specifically, this book aims to provide the reader with a
unique collection of practical working circuits together with
can be produced in
supporting information
the shortest possible time and without recourse to theoretical 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 land
also in the index) so that readers are aware of which circuits

can be readily connected together to form more complex
systems. As far as possible, a common range of supply

50 CIRCUITS USING GERMANIUM
SILICON AND ZENER DIODES
R. N. Soar
Contains 50 interesting and useful circuits and applications, 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.
64 pages

Order Code BP36

£1.50

50 SIMPLE LED CIRCUITS
R. N. Soar

components-the light -emitting diode (LED). Also includes circuits for the 707 common anode display
64 pages

Order Code BP42

£1.95

BOOK 2 50 more l.e.d. circuits Order code BM

A Practical
to
Introduction
Microprocessors

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

Contains 50 interesting and useful circuits and applications, covering many different branches of electronics,
using one of the most inexpensive and freely available

£1.35

voltages, signal levels and impedances has been adopted.

A MICROPROCESSOR PRIMER
E. A. Parr, B.SC., C.Eng., M.I.E.E.

Order code BP72

1E1.75

A PRACTICAL INTRODUCTION TO
MICROPROCESSORS
R. A. Penfold

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.
Order code NE05 E14.95
277 pages

How to Design
Electronic
Projects

Provides an introduction which includes a very simple
microprocessor circuit which cap be constructed so that
the reader can experiment and gain practical experience.
Temporarily out of print
96 pages

Coil Design and

Construction
Manual

HOW To Use

Op Amps

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.

-\\\
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COIL DESIGN AND CONSTRUCTION MANUAL
B. B. Babani
A complete book for the home constructor on "how to
make- RF, IF, audio and power coils, chokes and
transformers. Practically every possible type is discussed and calculations necessary are given and 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 written.
96 pages
Order Code 160
£2.50
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128 pages

HOW TO USE OP -AMPS
E. A. Parr

This book has been written as a designer's guide
covering many operational amplifiers, serving both as a
source book of circuits and a reference book for design

calculations. The approach has been made as non mathematical as possible,
Order code BP88
160 pages

£2.95

Order code BP127

£2.25

POPULAR ELECTRONIC CIRCUITS
-BOOK 1
POPULAR ELECTRONIC CIRCUITS
-BOOK 2
R. A. Penfold
Each book provides a wide range of designs for electronic enthusiasts who are capable of producing working

projects from just a circuit diagram without the aid of

detailed construction information. Any special setting -up
procedures are described.
Order code BP80 £1.95
BOOK 1 160 pages
Order code BP98 £2.25
BOOK 2 160 pages
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ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILWAYS
R.A. Penfold

designs which utilize a range of modern opto-electric
devices, including such things as fibre optics, ultra bright

Home computers may easily be applied to the control of
model railways and really quite sophisticated control, which

While many of these designs are not in the "dead simple"
category, they should be within the capabilities of anyone
with a reasonable amount of experience in electronics construction and some of the more simple designs are suitable

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

I.e.d.s and passive IR detectors etc.

for beginners.
104 pages

Order code BP194

E2.95

Electronic
for the
t
Circuits

Modern Opto
Device Projects

CoMPuter
Control of
Robots

/1 A .21WOO

how.

The projects consist of various types of controller, including
a high quality pulse type, as well as circuits for train position
sensing, signal and electric points control etc. The use of
computers does not have to be restricted to massive layouts.
Something as simple as an oval of track with a single siding
can be given a new dimension by adding computer control
and much fun can be had from these relatively simple setups.

88 pages

Order code BP180

E2.95

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
ROBOTS
Robert PantoId

Robots and robotics offer one of the most interesting areas

for the electronics hobbyist to experiment in. Today the
mechanical side of robots is not too difficult, as there are
robotics kits and a wide range of mechanical components

Electronic
Circuits for the
Computer
Control of

available. The micro controller is not too much of a problem
either, since the software need not be terribly complex and

many inexpensive home computers are well suited to the
MODERN OPTO DEVICE PROJECTS

task.

R.A. Penfold

The main stumbling block for most would-be robot builders
is the electronics to interface the computer to the motors.
and the sensors which provide feedback from the robot to

In recent years, the range of opto devices available to the
home constructor has expanded and changed radically.
These devices now represent one of the more interesting
areas of modern electronics for the hobbyist to experiment
in, and many of these devices have useful practical applications as well. This book provides a number of practical

Model Railways

the computer. The purpose of this book is to explain and
provide some relatively simple electronic circuits which
bridge this gap.
Order code BP179
92 pages

E2.95

DATA AND REFERENCE
RECOMMENDED READING
FOR INTRODUCING
DIGITAL ELECTRONICS
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 explained and well illustrated and the book assumes only a
very basic knowledge of electricity.
Order code NE10
330 pages

£4.95

PRACTICAL DIGITAL ELECTRONICS HANDBOOK

Mike Tooley (Published in association with Everyday Electronics)

CEng MIEE (published by Everyday Electronics)

ELECTRONIC HOBBYISTS HANDBOOK
R.A. Penfold
Provides an inexpensive single source of easily located

This value for money EE book provides a comprehensive

information that the amateur electronics enthusiast is likely

background to modern electronics including test gear

to need for the day-to-day pursuance of this fascinating
hobby. Covers common component colour codes. Details
the characteristics and pinouts of many popular
semiconductor devices, including various types of logic

ELECTRONICS TEACH -IN

Michael Tooley BA and David Whitfield MA MSc

projects. A complete course in basic electronics; designed
for the complete newcomer it will however also be of value

to those with some previous experience of electronics.
Wherever possible the course is related to "real life"
working circuits and each part includes a set of detailed
practical assignments. Includes details of eight items of
related test gear giving full constructional information and

diagrams for each one. They are: Safe Power Supply;
Universal LCR Bridge; Diode/Transistor Tester; Audio
Signal Tracer; Audio Signal Generator; RF Signal
Generator; FET Voltmeter; Pulse Generator. An excellent

companion for anyone interested

in

electronics and

invaluable for those taking G.C.S.E. and BTEC electronics
courses.

104 pages (A4 size)

Order code EE/T-1

0.95

PRACTICAL ELECTRONICS
CALCULATIONS AND FORMULAE
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.
Bridges the gap between complicated technical theory,
and "cut -and -tried" methods which may bring success
in design but leave the experimenter unfulfilled. A strong

practical bias-tedious and higher mathematics have
been avoided where possible and many tables have been
included.

The book is divided into six basic sections: Units

and Constants, Direct -current Circuits, Passive Components, Alternating -current Circuits, Networks and Theorems, Measurements
Order Code BP53
£2.95
256 pages

ICs, operational amplifiers, transistors, FETs, unijunctions,
diodes, rectifiers, SCRs, diacs, triacs, regulators and
SMDs, etc. Illustrates many useful types of circuits, such

as timers and oscillators, audio amplifiers and filters, as
well as including a separate section on power supplies.
Also contains a multitude of other useful data.
E9.95
Order code BP233
88 pages

AUDIO
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.
Analysis of the sound wave and an explanation of
acoustical quantities prepare the way. These are followed by a study of the mechanism of hearing and
examination of the various sounds we hear. A look at
room acoustics with a subsequent chapter on microphones and loudspeakers then sets the scene for the

The vast majority of modern electronic systems rely heavily
on the application of digital electronics, and the Practical
Digital Electronics Handbook aims to provide readers with
a practically based introduction to this subject. The book
will prove invaluable to anyone involved with the design,
manufacture or servicing of digital circuitry, as well as to
those wishing to update their knowledge of modern digital
devices and techniques. Contents: Introduction to

integrated circuits; basic logic gates; monostable and
bistable devices; timers; microprocessors; memories; input

and output devices; interfaces; microprocessor buses.
Appendix 1: Data. Appendix 2: Digital test gear projects;
tools and test equipment; regulated bench power supply;
logic probe; logic pulser; versatile pulse generator; digital
IC tester; current tracer; audio logic tracer; RS -232C
breakout box; versatile digital counter/frequency meter.
Appendix 3: The oscilloscope. Appendix 4: Suggested
reading. Appendix 5: Further study.
E6.95
Order code PC100
208 pages

Begam,,,

Microprocessors

LA i§rt

main chapter on audio systems-amplifiers, oscillators,
disc and magnetic recording and electronic music.
320 pages
Order Code BP111
£3.50

HOW TO IDENTIFY UNMARKED ICs
K. H. Recorr
Shows the reader how, with just a test -meter, to go

about recording the particular signature of an unmarked
i.c. which should enable the i.c. to then be identified with

reference to manufacturers' or other data. An i.c
signature is a specially plotted chart produced by measuring the resistances between all terminal pairs of an is
Chart

ESSENTIAL THEORY FOR THE
ELECTRONICS HOBBYIST
G. T. Rubaroe, T.Eng (C.E.I.), Assoc.I.E.R.E.
The object of this book is to supply the hobbyist with a
background knowledge tailored to meet his or her
specific requirements and the author has brought together the relevant material and presented it in a readable

manner with minimum recourse to mathematics
128 pages

Order Code 228

£2.50

A truly comprehensive guide to the elements of micro processing systems which really starts at the beginning.
Teaches the reader the essential fundamentals that are
so important for a sound understanding of the subject
256 pages

Order Code BP77

£2.95
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£0.95

RADIO AND ELECTRONIC COLOUR CODES AND
DATA CHART
B. B. Babani
Although this chart was first published in 1971 it
provides basic information on many colour codes in use

throughout the world. for most radio and electronic
components. Includes resistors, capacitors, transformers, field coils, fuses, battery leads, speakers, etc. It is
particularly useful for finding the values of old
components.
Chart

MICROPROCESSING SYSTEMS AND CIRCUITS
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.

Order code BP101

Order code BP7

£0.95

CHART OF RADIO, ELECTRONIC,
SEMICONDUCTOR AND LOGIC SYMBOLS
M. H. Banani, B.Sc.(Eng.)
Illustrates the common, and many of the not -so -common, 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

BEGINNERS GUIDE TO MICROPROCESSORS
E.A. Parr
An excellent grounding in microprocessors, this book is
broadly relevent to the whole of our Introducing
Microprocessors course. It is easy to read and well
illustrated.
£4.95
Order code NE03
224 pages
MICROELECTRONIC SYSTEMS 2 CHECKBOOK
R. Veers

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, Z80
and 6800 microprocessors and contains 60 tested
programs, 160 worked problems and 250 further problems.
£4.95
Order code NE04
194 pages
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DATA AND REFERENCE
OSCILLOSCOPES: HOW TO USE THEM -HOW THEY WORK
Ian Hickman

GETTING THE MOST FROM YOUR MULTIMETER
R.A. Penfold

Oscilloscopes are essential tools for checking circuit operation and diagnosing faults, and an enormous range of models is available. But which is the right 'scope for a particular
application? Which features are essential, which not so

This book is primarily aimed at beginners and those of
limited experience of electronics. Chapter 1 covers the basics of analogue and digital multimeters, discussing the relative merits and the limitations of the two types. In Chapter 2
various methods of component checking are described, including tests for transistors, thyristors, resistors, capacitors

important? What techniques will get the best out of the
instrument?
Ian Hickman, experienced in both professional and hobbyist
electronics, has revised this well -established book to help all
oscilloscope users -and potential users.
133 pages
Order code NE09
E5.95

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
E2.95
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PRACTICAL ELECTRONICS HANDBOOK

Ian Sinclair

Ian Sinclair has now revised this useful and carefully selected collection of standard circuits, rules -of -thumb, and
design data for professional engineers, students and
enthusiasts involved in radio and electronics. Covering pass-

td

PRACTICAL MIDI HANDBOOK
R.A. Penfold

ive and active components, discrete component circuits
(such as amplifiers, filters and oscillators) and linear and
digital i.c.s, the book includes many items which are not

The Musical Instrument Digital Interface (MIDI)

and functions of typical circuits are described, while mathematics is limited to that necessary for deciding component
values for any application.
This revised edition contains more details on computers and
microprocessors and has been brought up to date throughout.
199 pages

Order Code NE06

is sur-

rounded by a great deal of misunderstanding, and many of
the user manuals that accompany MIDI equipment are quite
incomprehensible to the reader.
The Practical MIDI Handbook is aimed primarily at
musicians, enthusiasts and technicians who want to exploit

elsewhere available in a single handy volume. The operation

the vast capabilities of MIDI, but who have no previous
knowledge of electronics or computing. The majority of the
book is devoted to an explanation of what MIDI can do and
how to exploit it to the full, with practical advice on connec-

£7.95

ting up a MIDI system and getting it to work, as well as
deciphering the technical information in those equipment
manuals.
128 pages

BEGINNER'S GUIDE TO HI -Fl

Ian Sinclair

The Beginner's Guide to Hi-Fi will appeal to the audio
enthusiast, whether newly won over by advances in technology or well established and wondering whether to update equipment. The book deals with the sound from its
sources in the studio to its ultimate end in your ears, and

£5.95

covered in detail so that you can find out just why this

DIGITAL IC EQUIVALENTS
AND PIN CONNECTIONS
A. Michaels
Shows equivalents and pin connections of a popular

previously worked with audio circuits. The principles and
practices of digital audio owe little or nothing to the tradi-

256 pages

hensible to today's computer engineer than the older

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

The first chapter gives full constructional details of a circuit

128 pages

demonstrator unit that is used in subsequent chapters to

Order code PC102

£5.95

introduce common electronic components -resistors, capacitors, transformers, diodes, transistors, thyristors, fets and op
amps. Later chapters go on to describe how these components are built up into useful circuits, oscillators, multivibrators, bistables and logic circuits.

selection of European, American and Japanese digital
Also includes details of packaging, families, functions, manufacturer and country of origin

Order code BP140

£4.95

LINEAR IC EQUIVALENTS
AND PIN CONNECTIONS

A. Michaels

Shows equivalents and pin connections of a popular
selection of European, American and Japanese linear
i.c.s. Also includes details of functions, manufacturer
and country of origin.
320 pages
Order code BP141

£4.95

INTERNATIONAL DIODE
EQUIVALENTS GUIDE

At every stage in the book there are practical tests a d

A. Michaels

experiments that you can carry out on the demonstrator unit

Designed to help the user in finding possible substitutes
for a large selection of the many different types of diodes
that are available. Besides simple rectifier diodes, also
included are Zener diodes, I.e.d.s, diacs, triacs, thyristors, OCIs, photo and display diodes

to investigate the points described and to help you understand 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.
E5.95

144 pages

Order code BP108

£2.25

NEWNES ELECTRONICS
POCKET BOOK
E. A. Parr
Newnes Electronics Pocket Book has been in print for
over twenty years and has covered the development of
electronics from valve to semiconductor technology and
from transistors to LSI integrated circuits and micro-

COMMUNICATION
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E.,
F.B.I.M.

A look at the electronic fundamentals over the whole of
the communication scene. This book aims to teach the
important elements of each branch of the subject in a
style as interesting and practical as possible. While not

INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE
A. Michaels

getting involved in the more complicated theory and

mathematics, most of the modern transmission system
techniques are examined including line, microwave,
submarine, satellite and digital multiplex systems, radio
and telegraphy. To assist in understanding these more
thoroughly, chapters on signal processing, the electromagnetic wave, networks and transmissions assess-

processors. To keep up to date with the rapidly changing

world of electronics, continuous revision has been

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

ment are included, finally a short chapter on optical

Order code BP85

£2.95
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necessary. This new Fifth Edition takes account of recent
changes and includes material suggested by readers of
previous editions. New descriptions of op. amp. applications and the design of digital circuits have been added,

along with a totally new chapter on computing, plus
other revisions throughout.
315 pages (hard covet)
Order Co,le NE02

£8.95

NEWNES

ELECTIVAI
POCKET 8001

RADIO & ELECTRONIC

stt.S1 trtilerltg'

£0.95

tional linear circuits of the past, and are much more compre-

E4.95

ELECTRONICS -BUILD AND LEARN
R. A. Penfold

Order Code BP89

Order code BP70

Digital recording methods have existed for many years and
have become familiar to the professional recording engineer, but the compact disc (CD) was the first device to bring
digital audio methods into the home. The next step is the
appearance of digital audio tape (DAT) equipment.
All this development has involved methods and circuits that
are totally alien to the technician or keen amateur who has

generation of audio engineers.
This book is intended to bridge the gap of understanding for

transmission
256 pages

will be found four rectangles containing brief

description of these faults, vis-sound weak but undistorted, set dead. sound low or distorted and background
noises. One then selects the most appropriate of these
and following the arrows, carries out the suggested
Chart

Every aspect of Hi-Fi, from pickup cartridges to loudspeakers, has been covered, and the emphasis has been on explaining design aims. Cassette systems have been given
considerable prominence, including the more modern Dolby
C and dbx noise reduction systems. The CD record has been

Order Code PC103

chart

checks in sequence until the fault is cleared.

duced.

120 pages

Used properly, should enable the reader to trace most
common faults reasonably quickly. Across the top of the

INTRODUCTION TO DIGITAL AUDIO
Ian Sinclair

shows what sound is, how it is recorded and how it is repro-

system of sound reproduction is so superior.
194 pages
Order Code NE07

Order code PC101

TRANSISTOR RADIO FAULT-FINDING CHART
C. E. Miller

TRANSISTOR SELECTOR GUIDE

This unique guide offers a range of selection tables
compiled so as to La 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: Tabulates the devices by case type.
Section 4: Considers particular limits to the electrical
parameters when compiling the tables.
Section 5: Illustrates package outlines and leadouts.
Section 6: Consists of a surface mounting device markings
conversion list.
192 pages

Order code BP234

E4.95

RADIO/TELEVISION
AN INTRODUCTION TO RADIO DXING
R. A. Penfold
Anyone can switch on a short wave receiver and play

1

An Introduction
to Programming
the BBC

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

Model 13 Micro

Order code BP91

£1.95

INTERNATIONAL RADIO STATIONS GUIDE
P. Shore

Provides the casual listener, amateur radio DXer and the
professional radio monitor with an essential reference work
designed to guide him or her around the ever more complex
radio bands. This new edition has been completely revised
and rewritten and incorporates much more information
which is divided into the following sections:
Listening to Short Wave Radio; ITU Country Codes; Worldwide Short Wave Radio Stations; European, Middle East and

North African Long Wave Radio Stations; European, Near
East and North African Medium Wave Radio Stations; Canadian Medium Wave Radio Stations; USA Medium Wave
Radio Stations; Broadcasts in English; Programmes for
DXers and Short Wave Listeners; UK FM Radio Stations;
Time differences from GMT; Abbreviations; Wavelength/Frequency Conversion.
320 pages
Order code BP255

E4.95

BEGINNER'S GUIDE TO AMATEUR RADIO
F.G. Rawer Second edition revised by Gordon King G4VFV.

Whether you are new to radio, or have become interested by
way of CB, it is hoped that this book, will further whet your
appetite and put you in good stead for passing the Radio
Amateur's Examination and becoming a licensed radio amateur.
188 pages

Temporarily out of print

AN INTRODUCTION TO SATELLITE TELEVISION
F.A. Wilson

As a definitive introduction to the subject this book is presented on two levels. For the absolute beginner or anyone
thinking about purchasing or hiring a satellite TV system, the
story is told as simply as such a complex one can be in the
main text.

For the professional engineer, electronics enthusiast, student or others with technical backgrounds, there are numer-

ous appendices backing up the main text with additional
technical and scientific detail formulae, calculations, tables
etc.

There is also plenty for the DIY enthusiast with practical
advice on choosing and installing the most problematic part
of the system-the dish antenna.
104 pages
Order code BP 195
E5.95

COMPUTING
GETTING THE MOST FROM YOUR PRINTER

J. W. Penfold

Details how to use all the features provided on most dotmatrix printers from programs and popular word proces-

sor packages like Wordwise, Visawrite and Quill, etc.
Shows exactly what must be typed in to achieve a given
effect.
96 pages

Order Code BP181

£2.95

This book is intended for people who wish to progress
beyond the stage of BASIC programming to topics such
as machine code and assembly language programming,
or need hardware details of a Z80 based computer.

Order Code BP112

£3.50

LANGUAGE

R. A. & J. W. Penfold

Obtain a vast increase in running speed by writing
programs for 68000 based micros such as the Commodore Amiga, Atari ST range or Apple Macintosh range
etc., in assembly language. It is not as difficult as one
might think and this book covers the fundamentals.
Order code BP184

£2.95

THE ART OF PROGRAMMING THE ZX
SPECTRUM
M. James, B.Sc., M.B.C.S.
It

is

one thing to have learnt how to use

Order code BP119

£2.50

Commodore machines with the minimum of difficulty by
expanding and complementing the information supplied
in the manufacturer's own manuals.

Order code BP158

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.

Order code 8P139

£1.95

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

J. W. Penfold

Covers such items as monitors, printers, disc drives,
cassette recorders, modems, etc., explaining what they

are, how to use them and the various types and
standards. Helps you to make sure that the peripherals
you buy will work with your computer.

Order code BP170

£1.95

Especially written to supplement the manufacturer's own
handbook. The information supplied will help the reader
to master BASIC programming and to make best use of
the Atari's many powerful features.
128 pages

Order code BP143

£1.95

The Amstrad CPC 464 or 664 running with Locomotive
BASIC makes an extremely potent and versatile machine
and this book is designed to help the reader get the most
from this powerful combination. Written to complement
rather than duplicate the information already given in the
manufacturer's own manual. Also applicable to the CPC
6128.
144 pages

Order Code BP153

£2.50

Helps the reader to make best use of the fantastic Sinclair

QL's almost unlimited range of features. Designed to
complement the manufacturer's handbook.
112 pages

Order code BP150

£1.95

AN INTRODUCTION TO Z80 MACHINE CODE
R. A. & J. W. Penfold
Takes the reader through the basics of microprocessors
and machine code programming with no previous knowledge of these being assumed. The Z80 is used in many
popular home computers and simple programming examples are given for Z80 -based machines including the
Sinclair ZX-81 and Spectrum, Memotech and the Amstrad CPC 464. Also applicable to the Amstrad CPC 664
and 6128.
144 pages

Order code BP152

£2.75

AN INTRODUCTION TO 6502 MACHINE CODE
R. A. & J. W. Penfold

No previous knowledge of microprocessors or machine
code is assumed. Topics covered are: assembly language and assemblers, the register set and memory,
binary and hexadecimal numbering systems, addressing
modes and the instruction set, and also mixing machine
code with BASIC. Some simple programming examples
are given for 6502 -based home computers like the VIC20, ORIC-1/Atmos, Electron, BCC and also the Commodore 64.
112 pages

Order code BP147

£2.50

£2.50

range of subjects at a practical level, with the necessary
explanatory text. The data is presented in a succinct and
rapidly accessible form so that the book can become part
of an everyday toolkit.
205 pages (hard cover)

Order code NE01

£8.95

DIRECT BOOK
SERVICE
(A Division of Wimborne Publishing Ltd.)

TO ORDER

Please

state the

order code clearly,

s and
add the required
postage to the total
order.

Add 75p to your total order
for postage (overseas readers
add £1.50, surface mail postage) and send a P0, cheque or

international money order (£
sterling only) made payable to

Direct Book Service (quoting
the order code and quantities
required) to DIRECT BOOK
SERVICE, 33 GRAVEL HILL,

SET, BH21 1RW (mail order
only).

Although books are normally sent within seven days

which shows you how to go about looking for your

errors, and helps you to avoid the common bugs and
pitfalls of program writing. Applicable to all dialects of
the BASIC language
Order code BP169
144 pages

£2.50

of receipt of your order, please

allow a maximum of 28 days
for delivery. Overseas readers

Provides details of the various types of modem and their
suitability for specific applications, plus details of connecting various computers to modems, and modems to

allow extra time for surface
mail post.

the telephone system. Also information on common
networking systems and RTTY.
96 pages

Order code BP177

£2.95

computing. An entirely non -technical discussion of computer bits and pieces and programming

96 pages

96 pages

F. A. Wilson

Aimed at the absolute beginner with no knowledge of

Order code BP115

Please check price and availability
before ordering from old lists.

Note-our postage charge

jargon used by enthusiasts Includes a reference guide to
the more commonly used BASIC commands.

Everyday Electronics, November 1988

An invaluable compendium of facts, figures, circuits and

that they did not work! Help is now at hand with this book

Have you ever written your own programs only to find

THE PRE -COMPUTER BOOK

£1.95

Michael Tooley

data, indispensable to the designer, student, service
engineer and all those interested in computer and
microcomputer systems. It will appeal equally to the
hardware or software specialist and to the new band of
"software engineers". This first edition covers a vast

J. W. Penfold

COMPUTER TERMINOLOGY EXPLAINED
I. D. Poole
Explains a wide range of terms that form the computer

Order code BP148

NEWNES COMPUTER ENGINEER'S
POCKETBOOK

MERLEY, WIMBORNE, DORHOW TO GET YOUR COMPUTER PROGRAMS
RUNNING

AN INTRODUCTION TO COMPUTER
CCMMUNICATIONS
R. A. Penfold

AN INTRODUCTION TO
COMPUTER PERIPHERALS

80 pages

Order code BP142

ATARI 600/800 XL
R. A. & J. W. Penfold

£2.50

AN INTRODUCTION TO PROGRAMMING THE
BBC MODEL B MICRO
R. A. & J. W. Penfold
Written for readers wanting to learn more about programming and how to make best use of the incredibly

144 pages

144 pages

R. A. & J. W. Penfold

all the

AN INTRODUCTION TO PROGRAMMING THE
COMMODORE 16 & PLUS 4
R. A. Penfold
Helps you to learn to use and program these two

128 pages

features. Adds considerably to the information already
supplied in the manufacturer's own instruction manual.

AN INTRODUCTION TO PROGRAMMING THE
SINCLAIR CIL

Spectrum's commands and functions, but a very different one to be able to combine them into programs that
do exactly what you want them to. This is just what this
book is all about-teaching you the art of effective
programming with your Spectrum.
144 pages

ming and to make best use of the Electron's many

AN INTRODUCTION TO PROGRAMMING THE
AMSTRAD CPC 464 AND 664
R. A. & J. W. Penfold

AN INTRODUCTION TO 68000 ASSEMBLY

172 pages

Designed to help the reader learn more about program-

AN INTRODUCTION TO PROGRAMMING THE

A Z80 WORKSHOP MANUAL
E. A. Parr, B.Sc., C.Eng., M.I.E.E.

192 pages

AN INTRODUCTION TO PROGRAMMING THE
ACORN ELECTRON
R. A. & J. W. Penfold

£1.95

is the same for one book or
one hundred books!
677

Accented Metronome - NOV '87 Acoustic Probe

Printed circuit boards for certain constructional projects (up to two years old)
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 Editorial Offices, 6

BBC Sideways RAM/ROM

582
584
585

£3.77
£2.78
£4.10

Pseudo Echo Unit - DEC '87 Dual Mains Light Flasher
Twinkling Star
Audio Sine Wave Generator

586
587
588
589

£4.60
£3.66

Capacitance Meter - JAN '88 Bench Amplifier
Transistor Curve Tracer

590

£4.10
£5.51
£2.84

591

592

- FEB '88 593
583

f4.01

Semiconductor Tester - MAR '88 SOS Alert
Guitar/Keyboard Envelope Shaper

594
595
596

£3.19
£2.78
£4.23

Stereo Noise Gate - APR '88 Pipe & Cable Locator
Inductive Proximity Detector

597
598
574

£6.65
£2.72
£2.97

599
600
605
606
607
608

f2.78

601
602

£4.86
£3.07
£2.72
£7.76
£2.78

Readers are advised to check with prices appearing in the current
issue before ordering.
NOTE: Boards for older projects -not listed here -can often be obtained from
Magenta Electronics, 135 Hunter St., Burton -on -Trent, Staffs DE14 2ST. Tel:

- MAY '88 Multi -Channel Remote Light Dimmer
Transmitter

0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Nottingham
NG161BX. Tel: 0602 382509.

Receiver
Door Sentinel
Function Generator -Main Board

NOTE: please allow 28 days for delivery. We can only supply boards
listed in the latest issue. Boards can only be supplied by mail order
and on a payment with order basis.

Car Timer - SEPT '86 Freezer Failure Alarm
Infra Red Beam Alarm (Trans)
Infra Red Beam Alarm (Rec)
Scratch Blanker

Order Code

Cost

538
534
536
537
539

£2.53
£2.38
£4.16
£4.16
£6.80

543
544
540 & 541
542
546

£3.23
£3.97
£2.97
£5.12
£4.04

547
548

£3.46
£5.14

Function Generator -Power Supply
Super Sound Effects Generator

(Pre -Amp)

£4.78 Pair

Light Rider -Lapel Badge

-Disco Lights
-Chaser Light
Modem Tone Decoder - NOV '86 200MHz Digital Frequency Meter

£3.55

£3.07
£2.60
£5.91
£4.19
£4.78

- JUNE '88 -

Multi -Channel Remote Light Dimmer
Relay/Decoder
Dimmer Board
Power Supply
Mother Board
Headlight Reminder

- OCT '86 -

10W Audio Amp (Power Amp)

£3.03

Bench Power Supply Unit
Game Timer

Church Street, Wimborne, Dorset BH21 1 JH. Cheques should be crossed and
made payable to Everyday Electronics (Payment in sterling only.)

PROJECT TITLE

f2.61

603
604
611

Video Wiper - JULY '88 Isolink

612
613

£6.75

Tea Tune - AUG '88 Time Switch
Suntan Timer
Car Alarm

609
614
610
615

£2.56
£4.84
£3.07
£3.12

Doorbell Delay - SEPT '88 Breaking Glass Alarm
Amstrad PIO

616
617
618

£3.55

620

£4.07

616
621

£3.56
£3.12

Receiver623

£4.61
£3.23
£3.05

£4.21

f4.27
£6.77

- OCT '88 - DEC '86 -

Eprom Eraser

Dual Reading Thermometer
Automatic Car Alarm
BBC 16K Sideways RAM
(Software Cassette)

549
550
551

£7.34
£2.93
£2.97

551S

3.88

Random Light Unit - JAN '87 -

552

£5.88

Car Voltage Monitor - FEB '87 Mini Amp
Video Guard
Spectrum I/O
Spectrum Speech Synthesiser

553

£2.48
£5.68
£3.80
£4.35
£4.86

- MAR - '87
Computer Buffer/Interface
Infra Red Alarm : Sensor Head
PSU/Relay Driver

554 & 555
556
557
558

- NOV '88 Doorbell Delay
Micro Alarm
Infra -Red Object Counter
Transmitter

622

9.28 if bought
as a set

Display
Seashell Sea Synthesiser

624
625

£4.84

Please noTe that when ordering it is important to give project title as well
as order code. Please print name and address in Block Caps. Do not send

562

£3.32
£4.19
£4.50

Alarm Thermometer -- APR '87 Experimental Speech Recognition
Bulb Life Extender

559
563
564

£2.60
£4.75
£2.48

EE PRINTED CIRCUIT BOARD SERVICE

Fridge Alarm - MAY '87 EE Equaliser-loniser

565
566

f2.40

Mini Disco Light - JUNE '87 Visual Guitar/Instrument Tuner

567
568

f2.93

Fermostat - JULY '87 -

569
570

f3.34

EE Buccaneer Metal Detector
Monomix
-AUG '87 Super Sound Adaptor Main Board

560
561

571

Noise Gate - SEPT '87 Burst Fire Mains Controller
Electronic Analogue/Digital Multimeter

577
578
579

£4.41
£3.31
£6.40

580

£3.32
£4.83

678

Project

sterling only)

Quantity

Price

£4.10
£4.75

Simple Shortwave Radio, Tuner
Amplifier

581

(payment in

Order Code

£3.97

f4.21

I Transtest - OCT '87 Video Controller

Please send me the following p.c.b.s.
Make cheques/PO payable to: Everyday Electronics

£4.10

572
573
575
576

PSU Board

any other correspondence with your order.

£3.32
£3.15
£2.84

I enclose cheque/PO for £
I

Name

Address

Please allow 28 days for delivery

Everyday Electronics, November 1988

HARDWARE & SOFTWARE
CONSULTANT

HMCAUL, tOPAPCMIEM

own

SPECIAL OFFERS * SPECIAL OFFERS

rmall

FOR POWER CONTROL

V
lil

555 TIMER (IC's)

P.C.101 A.C. POWER CONTROLLER
1.5kW
Full phase control mains plug and socket
kit that uses the Plessey TDA 2086A I.C.
power controller ideal for universal
motor control, heaters, lighting etc.
£14.90
P.C.102 A.C. POWER CONTROLLER
750W
Full kit that uses a 3 pin plug replacement

S'

741 OP -AMPS

LED's (5mm red or green)

GENERAL PURPOSE

f4S

BC182 etc)

0 BATTERY CLIPS (PP3)

module for phase control of mood lighting, heaters, universal motor control etc.

V
V

,gS ASSORTED POTS & PRESETS

£11.95

X.0 .pcSorraTdEsD.ou
CAPACITORS

M.P.C.01 A.C. SOLID STATE RELAY 1.5kW

Full kit for simple on/off control of mains loads from a logic
signal (microcomputer output port etc.) optically isolated for
£9.80
maximum safety.
M.P.C.02 A.C. (phase control) S.S.R. 1.5kW
Full kit for phase control of mains loads from the printer/output
port of a micro computer as P.C.101 with additional p.c.b. circui£21.50
trY.

ii

igrli

lii riLufF2Torf,YTIC CAPACITORS
30 MIXED RESISTORS (6R2 -9M1)

141

MYSTERY PACK

ALL KITS ARE AVAILABLE READY BUILT. PLEASE

,InCROCODILE CLIPS
(5 red and 5 black)

SEND S.A.E. FOR FURTHER DETAILS.

ALL KITS CONTAIN FULL INSTRUCTIONS AND
CIRCUIT DIAGRAMS.

itl

1 90db PIEZO SOUNDER

ALSO HIGH QUALITY P.C.B.'s AND COMPONENTS.
OFFICIAL SCHOOL AND COLLEGE ORDERS
WELCOME.

ANY SIX PACKS FOR A FIVER !
ALL TWELVE FOR A TENNER !

PLEASE ADD £1.50 p+p AND 15% V.A.T. TO ORDER
TOTAL.
P.O. OR CHEQUES MADE PAYABLE TO:-

P.O. or Cheque to: NATIONAL COMPONENT CLUB, DEPT.EE,
HIGHER ANSFORD, CASTLE CARY, SOMERSET BA7 7JG.
Please add £1 P &P but do not add VAT.

"MUTEX"
2 ELVINGTON CLOSE, LOW GRANGE,
BILLINGHAM, CLEVELAND TS23 3YS

FREE CLUB MEMBERSHIP

TELEPHONE (0642) 561181 (24 HOUR ANSWER SERVICE)
ONLY

MINIATURE
PASSIVE

£23.95

INFRA -RED

Quantity discounts
start at 3 units

MIMI AIM

CA 1382 ADVANCED CONTROL UNIT that's

SENSOR RP33

simple to Install
and operate.

Za a V

+ VAT

Fully automatic siren re -set.
Audible entry/exit warning.
Alarm sounded memory.

SYSTEMS. MODULES, COMPONENTS

2 separate bop inputs 24Iw
circuits
Builtxn eleoronb siren driver
Seedy installed. NS imam:hone

Detects Intrusion up to
12 Metres Awa

Supplied.
The latest control panel provides

Size: only 80x 60x4Omm.
Wide 85° coverage. Switchable
detection indicator.
This advanced intrusion detector
operates by detecting the body heat of
an intruder moving within the detection
field whilst ignoring ambient changes.
Easily Installed Ina room or hallway. the
unit provides reliable detection of any
Intrusion. Operating lion' 120 sup?'"
end requiring only 15mA. it is ideal or
Use with the CA 1382 or any equivalent
high quality control unit. Supplied with
lull instructions ite performance compares
with detectors costing more than twice the price.

INFRA -RED SYSTEM IR 1470

hr

Consists 01 a separate transmitter
& receiver, the system provides an
invisible modulated beam which
when broken operates the built-in
relay. For use with security
systems, but also ideal for
photographic purposes and
industrial applications.

Size: 80 50435mm.

Only £25.61 ...liar

r DIGITAL ULTRASONIC DETECTOR US 50631
Teas advanced module uses crystal control tranernater and digital ere
procsratog lo deed movement a. cestances of up a 2011 Or more. Wan
built -lit tomang and ITV opted., X es

ideal for wee ranges ...ray
appecelecne

Only £13.95 +VAT.
Suflabe steel enclosure complete
wan necessary mounang pears and

O'ps
nt. y £2.95 +VAT

e ff.lie and reliable control for all
typos of security installations. Its

BY INSTALLING YOURSELF

ad.nced circuitry checks the
bop circuits every time
switched on. preventing incorrect
operation. Using a simple 'on/off' key switch. it is easily operated by
all members of the larnily. In addition if provides 24hr. personal attack

CPU 9000 SELF-CONTAINED
ALARM SYSTEM

41

Only £44.95 .VAT

For Homes, Storerooms, Clubhouses,
Caravans, etc.
NI Detects intruders up to 30k. II Penetrating 103db Siren with
auto reset Compact size only 203x 180x 713mm IN Easily
extended for coverage of additional rooms or large areas.
This exciting now System which
contains Passive Infra -Red Semor,
Control Unit and Power Supply.
together with high output Siren all
housed in the one compact steel caw
provides immediate protection Of
chosen mita without the need for
costly wiring and expensive
installation costs. Operating from
standard 240/ supply, provision has
been made to incorporate re-

chargeable IN battery which is
capable of operating the System for up
In 10 days before re -charging
becomes necessary. snd which is
Carried out by the built-in charger.
Where protection of more than one
room is required. additional sensors
may be wired to the main unit. An
external siren unit may also be lined to
warn mtghbOura. Supplied with 2 keys
and full operating instrucoms. the unit
Is fully guaranteed or 12 months.
Immediate protection for only:

Priced

protection. Housed in MO ca.. it a supplied with full operating
evetruChOne

Immediate Security Without Installation

CA 1250 LOW COST ALARM
CONTROL MODULE
This tried and tested control
unit repre.nts the finest value
for money in control systems,
providing the following features
Built -In electronic siren drives 2
loudspeakers Provide, exit and entrance delays
together with fixed alarm time Battery back-up with trickle
charge facility Operates with magnetic switches, pressure
pads, ultrasonic or I.R. units Anti -tamper and panic facility
Stabilised output voltage 2 operating modes full alarm anti
tamper and and panic facility Screw connections for ease of
installation Separate relay contracts for external loads Test
loop facility.

Price £19.95 +VAT

HW 1250-ATTRACTIVE HOUSING
plus HARDWARE FOR CA 1250

£67.72 +VAT

Only £9.50
+VAT

LIGHTING CONTROLLER DP 3570
This versatile module provides timed
Switching of loads up to 3A for pre-set
times between 10 secs and 5 mMs, the
timed period being triggered by the
opening or closing of an external
loop or switch. The built-in 12V
250mA power supply is available
for operating external sensors.
Suitable plastic enclosure f2.85.VAT

RiSCOMP LiMiTED
EEt

Poppy Road
Dept
Princes Risborough. Bucks
HP17 9D

Only £13.95 +VAT
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6

ORDER BY MAIL
RT

Calks, by Appointment

CM. hours Mon -Fri
gam -spur

se

viMjiMIA

he711pPpUerK

POWER SUPPLY & MAINS
SWITCHING UNIT PS 1265

41.

SP eCial/5111

5ecuriety

An attractive steel case deigned to house
the Control Unit CA 1250 together with the
appropriate LEO indicators and key twitch
(available separately).
Supplied with the necessary pillars, fixings,
and punched front panel, the unit is given
professional appearance by the adhesive
silk screened label. Size 2001130 x7COmm.

Orders

orderrd

Export add )0%
Tel (084 44) 6326

4

In addition to providing IN stabilised
output of 700rn.1. this module may be
used to provide a switched 240V output
for operating security lighting etc., when

used in conjunction with the CA Iva,
CA rzso. CPU 9000 Mc.
Suitable plastic .cksaure [2.85 +VAT.

Priced at £12.95.va.
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configuration which permits easy expansion
by the addition of extra p.c.b.s to a
motherboard.
The nub of the problem is the motherboard.
Here is an area in which Everyday Electronics
could help. I could find no product designed
specifically for the Spectrum. In fact this single

van
feitezve

obstacle nearly foundered the whole project.
The most obvious connectors to use are the
2x32 -way DIN 41612 indirect edge connectors (available from component suppliers).
These will accomodate the 2x28 -way
expansion bus of the Spectrum edge connector
with

a

small spare capacity.

However,

standard Vero board will not be suitable for
use as a motherboard without an unwieldy

amount of cuts and wiring. The task of a

ilit/p

1/te

Cow,.
by Mike Tooley BA

ear?

MR. A. J. HARPER has sent me a long and
very entertaining account of his

attempts to customise his Spectrum. Mr.
Harper writes:
After the rush of enthusiasm which followed

the construction of the Z80 -P10, Speech
Synthesiser, and Joystick Interface in early
1987, the configuration of my Spectrum
rapidly became a mass of tangled wires and
badly connected p.c.b.s which was a
nightmare to modify and very vulnerable to
damage by children who for some reason (per-

15B and 14B of the edge connector. The
picture was of worse quality than through the

Spectrum's modulator! A hard look at the
Spectrum's p.c.b. indicates that the video
signal runs a considerable distance round the
p.c.b. totally unshielded accompanied by n MHz signals in profusion. This surely cannot
be a good interference free environment for
the video path?

My solution involved using an Amstrad

Fortunately, the video chip (the LM 1889N)
at the left of the Spectrum p.c.b., provides its
composite video output in the form of a single
wire which enters the modulator. It is not too
difficult to attach the inner conductor of the
co -ax to this point. The outer (earth) shielding
can be connected close by (1 used the earth on

Motherboard (purchased from Maplin) which
can accommodate six of the previously
mentioned DIN connectors. However, there
are still some problems. The board terminates

possible). The result, much to my relief, was a
much improved picture. 1 subsequently
compared the composite video and modulator

home-made p.c. b. was somewhat daunting; 1
can do the odd "through pin track" but with 32

per connector times 6 connectors on the
board- I know my limits!

Amstrad Board!

in a 2x25 -way p.c.b. edge and a matching

A silk purse from a sow's

television with a composite video input. After
some research, I bought the Philips 15CE1210
14 inch colour TV with fiatishscreen and sharp
corners. This set has both composite video and
RGB inputs. The composite video can either
enter through the video input on the front or
via the SCART socket at the rear.
Initially, 1 connected a video cable to pins

2 x 25 -way IDC socket at the other end to allow

the board to be extended. Two of the 2x25 way tracks are power rails and are connected
to pairs of pins. This is also true of one pair of
the 2x32 -way tracks which are not connected
to the 2x25 -way terminal connections.
By suitably placing the standard 2x28 -way
connector at the "tongue" edge of the board,
the majority of the Spectrum connections may
be made directly to the fingers of the tongue.
By sacrificing the redundant negative power
lines and transferring the OV and 5V
connections to the 2x 25 -way power positions,
the five missing positions to the left of the slot
can be relocated.

the modulator, though other positions are

pictures for several games. Incidentally, the
Psion Chess programme provides a good test
card as the pieces and board colour can be
"user selected".
Finally, I completely disconnected the
modulator from the video input and its power
supply. This further improved the picture

quality. (The capacity of the modulator for
mischief can perhaps best be illustrated by the

fact that 1 can receive a fuzzy picture of the
Sinclair copyright message even when there is
no connection to the TV!).

Audio
The audio "beep" amplifier is based on the
LM380N. Some care is needed with the layout

haps because THEY own most of the

Fun though this was, a ready made board

and shielding of wires. At one point I had

software) felt that they had at least equal claim
on the machine.
The general mess was also falling foul of the

with a standard 2x28 -way connector attached
would, I am sure, appeal to readers. So, come
on E. E., such a board could unscramble the

quite good reception of a French radio station.

domestic authority who offered some rather
radical solutions inconsistent with the normal
treatment of computer equipment.
Following the formation of a "Computer
Users' Sub -committee", the following major

backplane into a data bus, address bus, and
control bus to aid the wiring of subsequent
plug-in p.c.b.s.

for LOAD/SAVE/LOUDSPEAKER. Provision is also made to switch off the
loudspeaker since there are occasions when

Colour Monitor

the whole house does not want to be deafened
by crashing space invaders.

shortcomings were identified:
(a) Poor keyboard (the old rubber one with
"sticky" down key action)
(b) Insufficient sound output

Much to my surprise, the cheapest way to
acquire a colour monitor is to buy a colour

question posed in the title of this report. To a

(c) Poor display (based on an outdated

.The power is taken from the Spectrum's
raw 9V supply. A three way switch provides
.

.

"A silk purse from a sow's ear?" was the

Fig. 1. General arrangement of the improved Spectrum "workstation".

black and white TV)
(d) Configuration of add-ons unacceptable
(multiple p.c.b.s attached, some
requiring hard -wiring)

Solution
The solution to points (a), (b), and (c) are
"buy a keyboard kit, make an
amplifier, and purchase a good colour TV"
(take a deep breath and forget the overdraft!).
Unfortunately, these solutions only serve to
exacerbate the "spaghetti junction" problem.
simply

Mr. Harper's solution to this problem
(which must surely be shared by a great number of Spectrum enthusiasts) is that of
rebuilding the Spectrum into a larger

enclosure (containing the tape recorder,
power supply, audio "beep" amplifier, and
Spectrum p.c.b. together with expansion
"motherboard"). Mr. Harper continues:
The

configuration,

both

external and

internal, of a typical industrial PC (e.g. an
IBM -XT) has much to commend it. The two
main features are a solid "box" on which a dis-

play is placed, and an internal hardware
680
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2%25 -WAY
SPEECH
SYNTHESISER

I DC

I

RIBBON

ZOO PIO CARD

BOARD

20 -WAY RIBBON CABLE

ID -WAY MC
FOR JOYSTICK

O. AY IOC HEADER PLUG
FOR KEYBOARD

/\.

ESCAPE INTERFACE CARD

/

1

S

3 SPARE

MOTHER BOARD

LINES

FROM KEYBOARD
SPARE SWITCH

WITH SIX 2032 -WAY

DIN 41612
120 -WAY I

POWER
FOR

CONNECTORS

L

TO KEYBOARD

KEY BOARD

CHIPS

TO JOYSTICK
110 -WAY/

BUFFERS

KEYBOARD INTERFACE CARD

ALS 244

74 L.S YES

TONGUE
2 X 25 WAY

ADDRESS
BUS

DATA BUS
DO -D4

DECODE

A8- AIS

74LS 32

AO

RD

ENABLE
IOROGE

%32 CONNECTOR IDIN 41612 TYPE

Fig. 3 (above). Details of suggested keyboard interface.

Fig. 2 (left). Outline arrangement of motherboard (*=features to
be added).
Mr. Harper has raised many interesting
considered thinking of a number of Spectrum

considerable degree I believe that the project
has succeeded though I might suggest that a
Spectrum is really "a silk purse disguised as a
sow's ear"; it is up to the owner to take off the
disguise. Essentially it is Clive Sinclair's

points. I am well aware that a number of reg-

ular readers have adapted/rebuilt the basic

Spectrum for their own use and wonder
whether any would care to offer some details
of their own trials and tribulations?
Furthermore, if anyone else can offer a

"small is beautiful" philosophy which is at
fault. To some extent, this has been corrected
on later machines which at least have a built-

solution to the motherboard problem, I
would be extremely grateful to hear from
them. Subject to the response, I would be
more than happy to suggest a compromise
backplane arrangement and provide some

in disk drive (but see last September's On
Spec . .) however, I don't think that the addon situation is catered for any better. It will still
become a spaghetti junction which is
unsuitable for use in the home environment.
.

p.c.b.

artwork

represents

which

the

devotees.

Next Month: we shall be tackling another
On Spec Project in the form of a Simple
EPROM Programmer. In the meantime, if

you would like a copy of our "On Spec
Update", please drop me a line enclosing a

large (250mm x 300mm) adequately stamped

addressed envelope. Mike Tooley, Department of Technology, Brooklands Technical
College, Heath Road, Weybridge, Surrey,
KTI3 8TT.

*LEARN BY BUILDING*ENJOY BY USING*
PE + EE
DESIGN
FEATURES

PROJECT KITS

,,,,,,,..4..-

M..: -.14.

*BE CREATIVE*RAISE YOUR SKILLS*GET KITTED!*

BURGLAR ALARM
CONTROLLERS
DETECTORS DETER DELINQUENTS

MULTIZONE CONTROL
(PE) SET280

£22.77

4 -digit display counting for any logic source.

£64.50

MICRO -SCOPE (PE) SET247

WEATHER CENTRE (PE)

£55.32

an y s

MORSE DECODER (EE) SET269 £22.16
Computer controlled morse code -decoder.

POLYWHATSIT! (PE) SET252

pressure pads, tremblers, ultrasonics, infrared etc, and
will activate standard bells, strobes or sirens.

flanging, looping, pitch change, REVERSE tracking! 8K
memory.

RING MODULATOR (PE) SET231 £45.58
Fabulous effects generation, with ALC and VCO.

Mono -stereo. Superb dual -mode effects.

STORMS! (PE)

DISCO -LIGHTS (PE) SET245F

*COMPUTER KITS
The software listing published with the computer kit projects
are for use with C64, PET and BBC computers.

£57.66

MANY MORE KITS IN CATALOGUE

Mono -stereo. 200ms echo, lengthy revert), switchable

KITS include PCBs and instructions. Further details

multitracking.

catalogue. PCBs also available separately.

Six detector circuits - KIT 275.1
£18.07
Automatic metered control monitor circuit -KIT 275.2 £40.95
£14.20
Optional computer control circuit - KIT 275.3

ELECTRONIC BAROMETER
(PE) SET285
Computer controlled
pressure.

monitoring

£35.55
atmospheric

GEIGER COUNTER (PE) SET264 £59.50
detector for environmental and
geological monitoring. With built in speaker, meter and digital
ou put. This project was demonstrated on BBC TV.

DUAL -BEAM 'SCOPE KIT
DETAILS IN CATALOGUE

in

(overseas send £1.00 or 5 I.R.C.'s). Add 15% VAT. Add PAP Sets over £50 add £2.50. Others add £1.50. Oversees P&P In
catsiopue.
photocop ies - Geiger 284 E1. , others 50p ,
plus 50p poTeet orxt hogs SAE. Insurance 50p per E5050MAL OMER,
cum 04, PO, ACCESS VISA. Telephone orders: kion.pd, gem

- Ow. 0689 37821. (Usudy answering machine).

PHONOSONICS, DEPT EE8N, 8 FINUCANE DRIVE, ORPINGTON, KENT BR5 4ED.
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unit for

Send 9"x4" SAE for detded calliope, and with d enquiries

£62.50

3 than sound to light, chasers, auto level.

ECHO-REVERB (PE) SET218

£29.50 each unit

Raw nature under panel control! Wind & Rain SET25OW.
Thunder & Lightning SET2507.

reverb.

Keep the Met Office in check and monitor the wind speed
and direction, rain, temperature, soil moisture and sunny

A nuclear radiation

Mono, with reverb to 4 secs, echo to 60ms.

CHORUS-FLANGER (PE) SET235 £59.99
Amazing robot type voice unit, with ring -modulator and

£27.35

REVERB (EE) SET232

Computer controlled logic and chip analyser

£44.76

£122.69

Amazing effects unit, echo, reverb, double tracking, phasing,

£39.30

32 switchable channels to keep your communications

£44.50

Turns a computer into an oscilloscope.

MICRO -TUNER (PE) SET257

VOICE SCRAMBLER (PE) SET287 £42.22
confidential.

Computer controlled speech synthesiser.

Both units can be used with any standard detection
devices, such as contact or magnetic switches,

CYBERVOX (EE) SET228

.

EVENT COUNTER (PE) SET278 £31.50

With timed duration control and latching LED monitor.

CHIP TESTER (PE) SET258F

1.

£25.25

Computer controlled, tuning aid and freq counter.

£9.32

,..,,,

Computer controlled unit for 4K Eproms.

MICRO -CHAT (PE) SET276

Two entry -zones, anti -tamper loop, personal attack,
entry -exit timing, timed duration, automatic resetting,
latching LED monitors.

SINGLE ZONE CONTROL
(PE) SET279

EPROM PROGRAMMER
(PE) SET277

ls.

vg:.

MAIL ORDER
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EVERYDAY

CLASSIFIED

Reach effectively and economically todayi's enthusiasts anxious to know of your products and services
through our semi -display and classified pages. The prepaid rate for semi -display spaces is £8.00 (plus VAT)
per single column Centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence
(plus VAT) per word (minimum 12 words).
All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertisements, together with remittance, should be sent to the Classified Advertisement Dept., Everyday Electronics, 6 Church Street, Wimborne, Dorset BH21 1JH. Tel: (0202) 881749.

Electronic Components
WALTONS OF WOLVERHAMPTON
Established since 1947

-

offering

a

gation to buy
WORLD'S SOLE Suppliers of TVA Video Repair manuals, etc from TV TECHNIC,
also such publishers as Heinemann, Newnes, TV Technic, Thom etc Every

published service sheet in stock, supplied lull sue, not bds 8 pieces CTV's or
any combination P350 plus Lsae, any other single dem E250 plus Lea, Complete Circuit Sets for most Wearer orders only CT set Ino sew skits made)
LSAE loy QUOTATIONS Ow GIANT CATALOGUE NEWSLETTERS -BARGAINS - FREE Sign a ovvilablo.
Comprehenswe TV Repair Manual P350 Complete Radio Service and Regan
Course (9 50 Complete Repair A Service Manuals Mono Pd E12.50, CTV
E1100 Video fit 50 Complete Repair Data with recoil Mono Pd f950, CTV
f 12 50, Video fly 50
MN plus LSAE BRINGS THE ONLY COMPREHENSIVE SERVICE SHEETS
O. MANUALS. CATALOGUES pies FREE CHASSIS GUIDE sad CAM OF

REPAIR YOUR OWN

MON-SAT 9-6.00 pm
TEL:

PITITee METVIIMS115 Mon -Fri,

(Dept EE), 45a Station Road, Northfield, Birmingham 83137E

switches, pots, capacitors, resistors, kits,
speakers, test equipment, books and lots,
lots morel

HI-FI SPEAKERS

oxanen

send large stamped addressed envelope for
catalogue of replacement drive units from

VOUCHERS

stock to:

INTRODUCING DIGITAL
ELECTRONICS

RTVCLTD.

The National Component Club can supply

all the components required for the first

CIRCUIT DIAGRAMS

21 High Street, Acton, London W3 6NG
Tel: 01-992 8430 and 323 Edgware Road, London

six parts of this course (except battery) for
just £12.
You will also receive free membership
details, plus a special introductory pack of

Most Makes, Models, Types, Audio, Music Systems,
Colour, Mono Televisions, Amateur Radio, Test
Equipment, Vintage etc. £3.50 plus LSAE.
State Make/Model/Type with order.

VV2. Tel: 01-723 8432

PRINTED CIRCUIT BOARDS made to own re-

components worth over £5. Postal order

or cheque to National Components

quirements. For details send sae to Mr. B. M.
Ansbro, 38 Poynings Drive, Hove, Sussex BN3

Cary, Somerset BA7 7JG.
Please, add £1 p&p but do not add VAT.

86 R.

Club, Dept. EE, Higher Ansford, Castle

Compact Unit

(calibrator

P030 4DJ

al -

MONEY FROM YOUR COMPUTER! s.a.e. for

RADIO COMPONENT SPECIALISTS
MS4

337 WHITEHORSE ROAD, CROYDON
SURREY, U.K. Tel: 01-684 1665

free details. Feedback Books, 6 Alma Terrace,

uanmsap

Selby, North Yorkshire YO8 OJY.

bat, large SAE. Delivery 7 days Callers welcome. Closed Wednesday

COMPUTER/WORK STATION from
wood. Plans £2.75. Direct Data, 31 Shaftesbury

Kits

D.I.Y.

Tel: 0983 740845

TRANSMITTER CIRCUIT DIAGRAMS-medium, shortwave, f.m., c.b. includes crystal controlled. Minimum 17 circuits. Cheques £4.25. A.
Davies, 33 Gwaelodyganh, Merthyr Tydfil, CF47
8YU.

TURN YOUR SPECTRUM with an ADC into an
oscilloscope for just £9.95. Timebase -100as. Pixel
and triggering program supplied on tape. Mr. J. R.
Curtis, 45 Kingsway, Dunstable, Beds LU5 4HE.

+Post £2

size 9s 51/2 x Sin.

D.M.M., oscilloscope or frequency counter. Send type
of instrument, Make and Model details to: -

to BS5750)

£36

240V AC.

Need not cost a fortune. For a free qoute on your

D.M.M.
FROM £5.00

MAURITRON (EE), 8 Cherry Tree Road,

ES MU WAR ILL. MI

CALIBRATION

Calibration Division,
Bluehartow Limited,
Brookside Cottage,
Main Road,
Brighstone,1 0.W.

Full Workshop Manual prices on request with LSAE

Chinnor, Oxfordshire OX9 4QY

VIPPLY
to 24 volts up to 1/2 scrip. I to 20 volts up to 1 amp. I to 16 volts
up to 11/2 amps A.C. Fully stabilised. Twin panel meters for instant
voltage and current readings. Overload protection.
Fully variable.
Operates from

Miscellaneous

31/2 DIGIT

TECHNICAL INFO SERVICES (EE)

76 Church St.,LarithalL Lanarkshire MI9 1HE

say other time ORSIR1111334. FON FAST QUOTES
WORLD'S LARGEST COLLECTION SERVICE MANUALS Most unobtainable
elsewhere. Paces range from only fit.50 large s a e any quotation. no obli

Access orders telephone 021-411 1821 (24 hrs).
Cheques/P.O.s payable to:
OUANTEK ELECTRONCS LTD

complete range - I.C.s, transformers,

COME AND SEE US AT:
56A WORCESTER STREET,
WOLVERHAMPTON

r3

VHF MICROTRANSMITTER KIT

tuneable 88-115 MHz, 500 metre range, sensitive
electret microphone, size 25mm x 20mm. SPECIAL
OFFER complete kit ONLY £3.95 POST FREE.

Street, Fordingbridge, Hants SP6 1JF.

NEW FEATURES! GTI CAR COMPUTER (EE
JAN. '88). Now kpl, km, litres, kph or mpg, speed,
fuel etc. £64.50 full kits only. Red displays (green

PRINTER BUFFER P.C.B. £9.00 and EPROM

£1.50 extra). MSE,

£8.00 (E.E. Feb. '87). Abandoned project. K. Phelan, 11 St. Lukes Road, Dundee.

Bletchley, Milton Keynes, U.K. Tel. (24 hrs) 0908

11

Church Green Road,

641548.

polommmmmommmmommiumemmmoommomminini
ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Everyday Electronics for

Insertions. I enclose Cheque/P.O. for I

(Cheques and Postal Orders should be made payable to Everyday Electronics) I

£

The advertisement must include an address, box number, or phone number as part of the paid wordage. Please U
remember to add VAT.

HEADING REQUIRED:
NAME
ADDRESS

EVERYDAY ELECTRONICS
Classified Advertisement Dept.,
6 Church Street, Wimborne, Dorset BH21 1JH.
Telephone (0202) 881749
RATE: 30p per word, minimum 12 words. VAT MUST BE ADDED

&mom immummo
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ELECTRONICS TECHNICIAN
FULL-TIME TRAINING
(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN
EDUCATION COUNCIL)

COLLEGE OF

T ECHNOLOGY

2 YEAR

BTEC National Diploma (OND)

NCT Ltd.

ELECTRONIC Et

COMMUNICATIONS ENGINEERING

(Electronics, Computing, Television, Video, Testing Et Fault Diagnosis)

BE SUCCESSFUL
WITH YOUR

1 YEAR

BTEC National Certificate (ONC)
ELECTRONIC ENGINEERING

ELECTRONICS TRAINING

1- INFORMATION TECHNOLOGY
(Electronics, Satellite TV, CD, Networks, Telecomms)

2- ELECTRONIC EQUIPMENT SERVICING

From as little as £30.00 you can be on the road to success
and you may qualify for a career development loan! Our

(Electronics, Television, Video Cassette Recorders, CCTV, Testing ft Fault Diagnosis)

3- SOFTWARE ENGINEERING

services and facilities for training use Open Learning
techniques which enable you to study at home. We
supply all the necessary workbooks, PCB, audio tapes,
meters and components that enable you to update your

(Electronics, Assembler, BASIC, PASCAL, CADCAMI

4- COMPUTING TECHNOLOGY

(Electronics, Computing Software/Hardware, Microelectronic Testing Methods)

skills in your chosen subject. Each Open Learning
course is based upon interesting practical student

10 MONTHS

BTEC Higher National Certificate (HNC)

centred assignments, so De successful and make a start.
For more information on digital, analogue, fibre -optics,
tutor service, career development loans, multiskill training and BTEC certification:

COMPUTING TECHNOLOGY Er ROBOTICS
(Microprocessor Based Systems, Fault Diagnosis, ATE, Robotics)

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS
NO ADDITIONAL FEES FOR OVERSEAS STUDENTS
SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE ARRANGED FOR
APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE

O.N.C. 19th September 1988

Telephone (0296) 613067 or write to

FULL PROSPECTUS FROM

NCT Ltd
Bicester Hall, 5 London Road
Bicester, Oxon 0X6 7BU

LONDON ELECTRONICS COLLEGE (Dept EE)
20 PENYWERN ROAD, EARLS COURT,
LONDON SW5 9SU. Tel: 01-373 8721.

THE ELEMENTARY LEARNING PACKAGE
2 BOOKS

GET INTO ELECTRONICS*

1110'

2 WALL CHARTS
125+NEW COMPONENTS (5 CHIPS)
RESISTOR COLOUR CODE CALCULATOR
1

OVER 200 PARTS
PRICE 25.00
+P&P 5.00

THE BEGINNER CONSTRUCTOR PACKAGE
5 BOOKS

PASS THOSE EXAMS ocso*

IP.

350+NEW COMPONENTS (10 CHIPS)
TEST METER
1
RESISTOR COLOUR CODE CALCULATOR
1

OVER 400 PARTS
PRICE 55.00

+P&P 5.00

THE SCHOOLS AND PROJECT CONSTRUCTORS
MAKE THAT PROJECT*

BOOKS
10
IP'
1000+NEW COMPONENTS (25 CHIPS)
VERY HIGH QUALITY TEST METER
RESISTOR COLOUR CODE CALCULATOR
1
1

-PACKAGE

OVER 1300 PARTS
PRICE 95.00
+P&P 10.00

THE ADVANCED CONSTRUCTORS PACKAGE
12 BOOKS

GO FURTHER, DO BETTER*

OP.
2000+NEW COMPONENTS (50 ICs)
PROFESSIONAL TEST INSTRUMENTS
2
20 + HIGH QUALITY TOOLS (+SOLDERING IRON)
REGULATED POWER SUPPLY

OVER 2100 PARTS
PRICE 160.00
+P&P 15.00

1

THE COMPLETE CONSTRUCTORS PACKAGE
DESIGN AND BUILD WITH PRIDE
*SAFE, NO SOLDERING, BATTERY POWERED.
(Battery replacing power supply-price 10.00, P&P 1.00
-Regulated -5 volts, 300mA -

15 BOOKS
OP'
3000+NEW COMPONENTS (100 I.C.)s)
PROFESSIONAL TEST INSTRUMENTS
2
20+HIGH QUALITY TOOLS (+SOLDERING IRON)
REGULATED POWER SUPPLY
1

CONSTRUCTORS SOLDERING PACKAGE -TEMPERATURE CONTROLLED IRON, SOLDER, 6 SOLDERING TOOLS
0 PROFESSIONAL SOLDERING PACKAGE -PROFESSIONAL TEMPERATURE CONTROLLED IRON, ANTISTATIC MAT,1
- --1/2kg SOLDER, 10 PROFESSIONAL SOLDERING TOOLS
CONSTRUCTORS TOOLS PACKAGE -OVER 50 HIGH QUALITY ELECTRONICS TOOLS
0 PROFESSIONAL TOOLS PACKAGE -OVER 100 PROFESSIONAL ELECTRONICS TOOLS

ELECTRONICS SUCCESS
Everyday Electronics, November 1988

OVER 3300 PARTS
PRICE 260.00
+P&P 20.00

-PRICE 65.00, P&P 10.00
-PRICE 160.00, P&P 15.00
-PRICE 55.00, P&P 10.00
-PRICE 160.00, P&P 15.00

PO BOX 10
ST. ANNES ON SEA
LANCS FY8 1SA
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ADVERTISERS INDEX

MAKE YOUR INTERESTS PAY!
More than 8 million students throughout the world have found It worth their while! An
ICS home -study course can help you get a better lob, make more money and have more
fun out of Ilfe! ICS has over 90 years experience In home -study courses and is the largest

correspondence school in the world. You learn at your own pace, when and where you
want under the guidance of expert 'personal' tutors. Find out how we can help YOU.
Post or phone today for your FREE INFORMATION PACK on the course of your choice.
(Tick one box only!)

n

Electronics

'-'

Basic Electronic
Engineering (City & Guilds)
Electrical Engineering

111

0

Radio, Audio
and TV Servicing
Radio Amateur Licence
Exam (City & Guilds)
Car Mechanics

Electrical Contracting/
Computer
Installation
0 Programming
GCE over 40 '0' and 'A' level subjects

MAGENTA ELECTRONICS
626
MAPLIN ELECTRONICS Cover 0,4
625
MARCO TRADING
MUTEX
679
NATIONAL COL. TECH.
683
NATIONAL COMPONENT CLUB

671
ADVANCED CIRCUITS
657
BARRIE ELECTRONICS
BENCHMARK BOOK COMPANY
71

BICC-VERO ELECTRONICS... 649
624
BI-PAK
BK ELECTRONICS
Cover
BULL, J. N.
Cover Oil
657
CIRKIT DISTRIBUTION
C SCOPE INTERNATIONAL ..624

111

79

OMEGA ELECTRONICS
684
671
OMNI ELECTRONICS
PHONOSONICS
681
671
RACKZ PRODUCTS
679
RISCOMP
SPECIALIST SEMICONDUCTORS

683
ELECTRONICS SUCCESS
661
ELTRAC ELECTRONICS
EVERETT WORKSHOP ACCESS.
.

CI

El

67
657

24

STEWART OF READING
STAN WILLETTS
SUMA DESIGNS
TANDY
TK ELECTRONICS
TUTORKIT PRODUCTS
ZENITH ELECTRONICS

GREENWELD ELECTRONICS
HART ELECTRONIC KITS ...

Name

622
634
694
ICS
JAYTEE ELEC. SERVICES
622
LIGHT SOLDERING DEVELOP-

Address_

671
MENTS
LONDON ELECTRONICS COLLEGE

iii
CI

International Correspondence Schools, Dept. ECSA9. 3121314 High St.,
Sutton, Surrey SM1 1PR. Tel: 01 643 9568 or 041 221 2926 (24 hrs)

661
661

639
628
684
624

683

ansa4

TUTORKIT MICROELECTRONICS TUTORS
OP AMP TUTOR OT1
A versatile teaching aid for Operational Amplifier
fundamentals. Includes socketed 741, Mode Control
Switch, Two Potentiometers and close tolerance
components. Will solve simple Differential Equations
and generate waveforms etc.
plus vat
Op Amp Tutor OT1 (Kit)

/

£27.50

TUTORKIT PRODUCTS
(Div. of Limrose Electronics Ltd.),
Llay Industrial Estate, Wrexham,
Clwyd, LL12 OTU, UK
Tel: 097 883 2285

0 \1 1 (;

252A HIGH STREET, HARLESDEN, LONDON NW10 4TD

OE

TEL: 01=965 5748

TELEX: 265871 MONREF G Quoting 72: MAG31197
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040
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SPECIAL STOCKMEMORY
CLEARANCE SALE
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009
009
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4572
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74HCO3
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74HC04
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0 35
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7160II
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74HC14
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74HC2I
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74HC243
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015
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74HCTI63
74HC0164
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0.35

041
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7415123
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7415139
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74HCT175
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034

7415151
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030
0.22

0.37

2411C266

0 19

741401242

746C365
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74HCT243

011

24110367

0.21
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011

74HtT244
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7415154
7415168
7415193
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7415243
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7415367
7415368
7415373
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741101240
74HCT241
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74HCI93

SERIES
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74HC85
74HC86
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74HC390
74HC393
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0.20

74140513

74HC76

(van

019

74I/0574

149

049
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7411C100
0.12
74140002
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7411C120

0.21

023

7444C721
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741002
741511
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741508
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748C727

0.21

741509

014
050
013
028
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0.25
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037

741573
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031
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0 22

7411C158

023

7411C154
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74110160
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7414C161

028

74110162

0.28
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7414CI63

028

74HCT74
74HCT75
74HCT85
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022

74HCI73

4556

0 24

74HC171

0.27
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748C1123
74HCTI32

040

741021
741030
741532
741.555
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DEVICES

030
019
025

4116 (THOM) 040

T1C225M
T1C2460

0.42

024
014

7912

026
026
033
022

TIP4IA
26706
263053
263819
269260

0.80

7915

021

2145061

0 15

1.20

100
017

265062
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015
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026
017
017

2012646

0.66

263704
263702
ZTX108

006

I70109

013

ZTX300
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014

2103132
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0 11

1 52
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026
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039
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135
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020

LINEAR DEVICES

1543245

3.15
0.26
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041.1521
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1.25
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2.75
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0.32
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0 16
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1 00
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103

LM337MP
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015
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4543
4555

0.37

74HCT273
74HCT367
74HCT373
74HCT374
74HCT390
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DISCRETE
DEVICES
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0 12
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006
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16 PIN SKI'S
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SIGNAL DIODES
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DIODES
164007
161001
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1E351

RECTIFIER

0 16
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8 PIN SKIS 0.02
14 PIN SKTS 0.03

LM2902
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014
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24 PIN SKIS 0.07
28 PIN SKIS 008
40 PIN SKTS 011

16
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088

LF347
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I

1.99

4023813

80327
BC328

00331
I.63

0C338

0.27

1.33

00545
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80548
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BC550C
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2.18

118
1.30

BC237

VOLTAGE REGO-

00556
80557
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BC558

049

0%

003
003
003
003
003
003
0.03

002
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IT0314

2.7X530
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60736
00138
80139
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BFX85
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C1060
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020
021
0.27
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035
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RESISTORS 0.25W 5% FROM 1 0 OHM 10M OHM SAME VALUE 1000PCS E2 00 SAME VALUE 100PCS f0.35p
PLEASE ADD 15% V.A. T TO ALL PRICES, CARRIAGE S FREE ON ORDERS OVER £20.00., ELSE ADD 75p+V.A.T. TO TOTAL VALUE TO COVER CARRIAGE.

NOTE THAT THESE ITEMS ARE SUBJECT TO STOCK AVAILABIL TY AND WHILE STOCKS LAST,
SO HURRY CALL US ON 01-965-5748 TO CHECK ON STOCK LEVELS.
ORDERS FROM GOVERNMENTAL AND EDUCATIONAL DEPTS ARE WELCOME FOR LISTED OR ANY UNLISTED ITEMS.
Published on approximately the first Friday of each month by Wimborne Publishing Ltd., 6 Church Street, WirrIbOrne, Dorset BH2I IJH. Printed in England by Benham & Co. Limited, Colchester,
Essex. Distributed by Seymour, 334 Brixton Road, London SW9 7AG. Sole Agents for Australia and New Zealand - Gordon & Gotch (Asia) Ltd., South Africa - Central News Agency Ltd.
Subscriptions INLAND 114.50 and OVERSEAS £17.50 payable to "Everyday Electronics" Subscription Department, 6 Church Street, Wimborne, Dorset BH2I 11H. 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 (he cover, and that it shall no( be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of
Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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CP POWER

AMPLIFIER

MODULES

. PRICES INCLUDE VAT.. PROMPT DELIVERIES FRIENDLY SERVICE . LARGE S.A.E.
28p STAMP FOR CURRENT UST

BURGLAR ALARM

DMP POWER AMPLIFIER MODULES

IDEAL for Work-

shops,

Better to be 'Alarmed' than terrified.

!Mon for quality, reliability and performance at a realistic price. Four models available to suit the needs of
he professional and hobby market, i.e. Industry, Leisure, Instrumental and Hi-Fi etc. When comparing
irices, NOTE all models include Toroidal power supply, Integral heat sink, Glass fibre P.C.B. and Drive
ircuits to power compatible Vu meter. Open and short circuit proof.

Mender's famous 'Minder' Burglar Alarm System. tories,

Supplied ready built and tested.

TEED.

OMP100 Mk II Bi-Polar Output power 110 watts
R.M.S. into 4 ohms. Frequency response 15Hz30KHz -3dB, T.H.D. 0.01%, S.N.R. -118dB, Sens.
for Max. output 500mV at 10K. Size
355x 115x 65mm.
PRICE E33.99+0.00 P&P.

OMP/MF100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, Frequency Response 1Hz100KHz -3dB, Damping Factor 80. Slew Rate
45V/uS, T.H.D. Typical 0.002%, Input Sensitivity
500mV, S.N.R. -125dB. Size 300x 123 x 60mm.
PRICE E39.99+E3.00 P&P.

OMP/MF200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, Frequency Response 1Hz100KHz -3dB, Damping Factor 250. Slew Rate
50V/uS, T.H.D. Typical 0.001%, Input Sensitivity
500mV, S.N.R. -130dB. Size 300 x 150 x 100m m.
PRICE £62.99+13.50 P&P.

Fac-

Offices,

Superior microwave principle. Supplied as three units Home, etc. Supcomplete with interconnection cable. FULLY GUARAN- plied

ready

Control Unit -Houses microwave radar unit, range up built.
to 15 metres adjustable by sensitivity control. Three
position, key operated facia switch -off -test- armed.
30 second exit and entry delay.

Indoor alarm -Electronic swept freq. siren. 104dB output.

Outdoor alarm -Electronic swept freq. siren, 98dB output. Housed in a tamper -proof heavy duty metal case.
Both the control unit and outdoor alarm contain rechar-

geable batteries which provide full protection during
mains failure. Power requirement 200/260 Volt AC
50/60Hz. Expandable with door sensors, panic buttons
etc. Complete with instructions.

SAVE £138.00 usual Price E228.85

BKE's PRICE E89.99 -1-t4.00 P&P

?Why buy a collection of self -assembly boards!

OMP LINNET LOUDSPEAKERS

The very best in quality and value. Made specially to suit today's need

for compactness with high sound output levels. Finished in hard

wearing black vynide with protective corners, grille and carry handle.
All models 8 ohms. Full range 45Hz-20KHz. Size 20"x 1F+ 12". Watts
R.M.S. per cabinet. Sensitivity 1W. 1 mtr. dB.

OMP 12-100 Watts 100dB. Price £149.99 per
pair.

OMP/MF300 Mos-Fet Output power 300 watts
R.M.S. into 4 ohms, frequency Response 1Hz100KHz -3dB, Damping Factor 350. Slew Rate
60V/uS, T.H.D. Typical 0.0008%, Input Sensitivity
500mV. S.N.R. -130dB. Size 330x 147 x 102mm.
PRICE E79.99-1-£4.50 P&P.

OMP 12-200 Watts 102dB. Price £199.99 per
pair.

Delivery, Securicor £8.00 per pair

V.

19" STEREO RACK AMPS

lir

1 K -WATT

SLIDE DIMMER

OTE: Mos-Fets are supplied as standard (100KHz bandwidth & Input Sensitivity 500mY1. If
quired, PA version (50KHz bandwidth & Input Sensitivity 775mY) Order -Standard or P.A.

Control loads up to
'

1 kW

Compact size

Vu METER Compatible witj our four amplifiers detailed above. A very
accurate visual display employing 11 L.F.D. diodes (7 green, 4 red) plus
an additional on/off indicator. Sophisticated logic control circuits for
very fast rise and decay times. Tough moulded plastic case, with tinted
acrylic front. Size 84 x27 x45mm.

Professional

19"

cased

Mos-Fet

mV.
xxx

UWER RANGE

Hi-Fi/Disco.
)0oz magnet, 11/2" ally voice coil. Ground ally fixing escutcheon. Res. Freq. 40Hz Freq. Resp. to 6KHz. Sens
1: dB. PRICE E10.99. Available with black grille E11.99. P&P E1.50 ea.
12" 100 WATT R.M.S. Hi-Fi/Disco

3Coz magnet, 2" ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. Whoite cone. Res. Freq
2E Hz Freq. resp. to 4KHz. Sens 95dB. PRICE E28.60+0.00 P&P ea.

McKENZIE
17" 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Disco.
ally voice coil. Ally centre dome. Res. Freq. 45Hz. Freq. Resp. to 6.5KHz. Sens. 98dB. PRICE E34.57+E3.00
P&P ea.

12' 85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coll. Twin cone.
Res. Freq. 45Hz Freq. Resp. to 14KHz. PRICE £35.35+E3.00 P&P ea.
It" 150 WATT R.M.S. C19 Bass Guitar/Disco.
ally voice coil. Die-cast chassis. Res. Freq. 40Hz Freq. Resp. to 4KHz. PRICE E66.39+E4.00 P&P ea.
10, 60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.
voice coil. Res. Freq. 75Hz Freq. Resp. to 7.5KHz Sens 99dB. PRICE E23.72 -1-E2.00 P&P.

MF200 (100+100)W. £171.35
MF400 (200+200)W. £228.85
MF600 (300+3001W. £322.00

* Easy snap in fixing
through panel/cabinet cut out
* Insulated plastic

stereo

amps. Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin toroidal power supplies, XLR connections.
MF600 Fan coo0led. Three models (Ratings
R.M.S. into 4 ohms). Input sensitivity 775

PRICE £8.50+50p P&P.

DUDSPEAKERS 5" to 15" up to 400 WATTS R.M.S.
abinet Fixing in stock. Huge selection of McKenzie
oudspeakers available including Cabinet Plans.
srge S.A.E. (28p) for free details.

47/3x 1"x 21/2"

Securicor
Delivery
£10.00

case

* Full wave control
using 8 amp triac

* Conforms to

8S800

* Suitable for both resistance
and inductive loads. Innumerable applications in industry,

the home, discos, theatres,
etc.

PRICE f 13.99+75p P&P

BSR P295 ELECTRONIC TURNTABLE

* Electronic speed controls 45 & 331/3 rpm * Plus
Minus variable pitch control * Belt driven * Aluminiun planer with strobed rim * Cue lever * Antiskate
(bias device) * Adjustable counter balance * Manual
arm * Standard 1/2" cartridge fixings * Supplied complete with cut-out template * D.C. Operation 9- 14V
D.C. 65mA

Price E36.99+0.00 P&P

ADC 04 mag. cartridge for above. Price E4.99
ea.+50p P&P

PIEZO ELECTRIC TWEETERS -MOTOROLA

"200 WATT R.M.S. C10200GP Guitar/Keyboard/Disco.
voice coil. Res. Freq. 45Hz. Freq. resp. to 7KHz. Sens. 101dB. PRICE £47.49+E3.00 P&P.
i"200 WATT R.M.S. C15200 High Power Bass.

Join the piezo revolution. the low dynamic mass (no voice coil) of a Piezo tweeter produces an improved

's. Freq. 40Hz. Freq. Resp. to 5KHz. Sens 101dB. PRICE 03.26-1-C4.00 P&P.
"400 WATT R.M.S. C15400 High Power Bass.
's. Freq. 40Hz. Sens. 102dB. PRICE E94.12+E4.00 P&P.

FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER.

transiert response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not
reqq!rtd these units can be added to existing speaker systems of up to 100 watts (more if 2 put in series).

TYPE 'A' (KSN2036A) 3" round with protective wire mesh,
ideal for bookshelf and medium sized Hi-Fi speakers. Price
£4.90 each+40p P&P.

EM
70 WATT R.M.S. Multiple Array Disco etc.

TYPE 'B' (KSN1005A) 31/2" super horn. For general purpose speakers, dico and PA systems etc. Price £5.99

voice coil. Res. Freq. 52Hz. Freq. resp. to 5KHz. Sens. 89dB. PRICE £22.00+ E1.50 P&P ea.

TYPE 8

150 WATT R.M.S. Multiple Array Disco etc.
voice coil. Res. Freq. 48Hz. Freq. resp. to 5KHz. Sens. 92dB. PRICE E32.00+E1.50 P&P ea.
r 300 WATT R.M.S. Disco/Sound re -enforcement etc.

TYPE E

HOBBY KITS. Proven designs including glass fibre
printed circuit board and high quality components
complete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive microphone. Range 100/300 metres. 57 x 46x 14mm (9 volt). Price £8.62+75p
P&P.

3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled
professional performance. Range up to 3 miles 35 x 84 x 12mm (12 volt).
Price £14.49+75p P&P.

SIMGLE CHANNEL RADIO CONTROLLED TRANSMITTER/RECEIVER
27MHz. Range up to 500 metres. Double coded modulation. Receiver
output operates relay with 2 amp/240 volt contacts. Ideal for many applications. Receiver 90 x70x22mm (9/12 volt). Price £17.82. Transmitter '
80x50+ 15mm (9/12 volt). Price £11.29+75p P&P each. SAE for complete 3 watt FM
Transmitter
i
MN POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL ORDERS(

visA

WELCOME, SCHOOLS, COLLEGES, GOVERNMENT BODIES, ETC.
PRICES INCLUSIVE OF VAT. SALES COUNTER VISA/ACCESS/C.O.D.
ACCEPTED.

TYPE 'C' (KSN6016A) 2" x 5" wide dispersion horn. For
quality Hi-Fi systems and quality discos etc. Price £6.99
each+40p P&P
TYPE 'D' lICSN1025A1 2"x6" wide dispersion horn. Upper

,2" voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE E36.00+E2.00 P&P ea.
I" 300 WATT R.M.S. Disco/Sound re -enforcement etc.
12" voice coil. Res. freq. 35Hz Freq. resp. to 4KHz. Sens. 94dB. PRICE £47.00+E3.00 P&P ea.

OUNDLAB (Full Range Twin Cone)
'60 WATT R.M.S. Hi-FUMultiple Array Disco etc.
'voice coil. res. Freq. 63Hz Freq. resp. to 20KHz. sens. 86dB. PRICE £9.99+E1.00 P&P ea.
1/2" 60 WATT R.M.S. Hi-FUMultiple Array Disco etc.
'voice coil. Res. Freq. 56Hz. Freq. Resp. to 20KHz. Sens. 89d8. PRICE E10.99+0.50 P&P ea.
' 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc.
1/4" voice coil. Res. Freq. 38Hz. Freq. resp. to 20 KHz. Sens 89dB. PRICE E12.99+0.50 P&P ea.
Ir 60 WATT R.M.S. Hi -A/ Disco etc.
1/4" voice coil. Res. Freq. 35Hz. Freq. Resp. to 15KHz. Sens 89dB. PRICE £16.49+f2.00 P&P ea.

each+40p P&P

frequency response retained extending down to mid
range (2KHz). Suitable for high quality Hi-Fi systems and
quality discos. Price £9.99 each+40p P&P
TYPE 'E' IKSN1038A) 33/4" horn tweeter with attractive

silver finish trim. Suitable for Hi-Fi monitor systems etc.
Price £5.99 each+40p P&P

LEVEL CONTROL. Combines on a recessed mounting
plate, level control and cabinet input jack socket.

TYPE D

85 x 85mm. Price £3.99+40p P&P

STEREO DISCO MIXER
STEREO DISCO MIXER with 2x5 band L & H graphic
equalisers and twin 10 segment LED Vu meters. Many
outstanding features. 5 inputs with individual faders

providing a useful combination of the following: 3
Turntables (Magi. 3 Mics, 4 Line plus Mic with talk

over switch. Headphone monitor, Pan Pot L & R Master Output controls. Output 775mV. Size
3600280 x9Omm
Price E134.99+E3.00 P&P

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. SS2 6TR TEL: 0702-527572

