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When you select an instrument
from the Leader range, you get
more than just sound engineering.
That's guaranteed - by rigorous
quality assurance at manufacture,
and a one year warranty.
A broad range that covers most
areas of test, measurement and
calibration, with advanced features
and high specification as
standard. Prices that are lower
than you'd expect are the bonus.
Probes, covers, hoods and
pouches are all available to en-
hance the application potential and
ensure that Leader instruments set
the pace for others to follow.

ELEC ONICS LIMITED
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instruments set the pace
TV & FM Test

 Colour Bar Pattern Generators
 Sweep and Marker Generator
 CRT Tester
 Field Level Checker
 Signal Level Meter
 High Voltage Metered Probe
 Signal Generators

Audio Test

 Generators
 Attenuators
 System Analyser
 Audio Tester
 Distortion Meter
 Equaliser Amp
 Wow and Flutter Meter
 Frequency Response Recorders
 Millivoltmeters
 Log Amplifier
 Speaker Analyser

 4 to 50mHz
 Single, Dual and Quad trace
 Delayed sweep
 Wide bandwidth
 High sensitivity
 High accuracy
 Battery operated

General Test
 LCR Bridge
 Semiconductor

Curve Tracer
 Transistor

Testers
 Logic Probe

Power Supplies
 Laboratory bench type
 5 models

 500mA to 5A
 Overload Protected

Thandar Electronics Ltd,
London Road, St. Ives,

Huntingdon,
Cambridgeshire

PE17 4HJ England.
Tel: (0480) 64646.

Telex: 32250.
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BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM

Electronic Car Security System
 Arms doors, boot, bonnet and has security loop to protect

fog/spot lamps, radio/tape, CB equipment
 Programmable personal code entry system
 Armed and disarmed from outside vehicle using a special

magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen  Fits all 12V neg earth vehicles

 Over 250 components to assemble

SX 1000
Electronic Ignition

 Inductive Discharge
 Extended coil energy

storage circuit
 Contact breaker driven
 Three position changeover switch
 Over 65 components to assemble
 Patented clip -to -coil fitting
 Fits all 1 2v neg. earth vehicles

SX2000
Electronic Ignition

 The brandleading system
on the market today

 Unique Reactive Discharge
 Combined Inductive and

Capacitive Discharge
 Contact breaker driven
 Three position changeover switch
 Over 130 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg. earth vehicles

SPECIAL OFFER
"FREE" MAGIDICE KIT WITH
ALL ORDERS OVER £45.00

VOYAGER Car Drive Computer
 A most sophisticated accessory.  Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd.  Affords 12 functions centred
on Fuel, Speed. Distance and Time  Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights -left -on  Facility to
operate LOG and TRIP functions independently or synchronously
 Large 10mm high 400ft-L fluorescent display with auto
intensity  Unique speed and fuel transducers giving a
programmed accuracy of + or -1%  Large LOG & TRIP
memories 2,000 miles 180 gallons 100 hours  Full Imperial
and Metric calibrations  Over 300 components to assemble
A real challenge for the electronics enthusiast'

TX1002
Electronic Ignition
 Contactless or contact triggered
 Extended coil energy storage circuit
 Inductive Discharge  Three position
changeover switch  Distributor
triggerhead adaptors included  Die cast
weatherproof case  Clip -to -coil or remote
mounting facility  Fits majority of 4 Et 6 cyl.
12V. neg. earth vehicles  Over 145
components to assemble.

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless.  Three position switch with

Auxiliary back-up inductive circuit
 Reactive Discharge Combined capacitive

and inductive  Extended coil energy storage
circuit  Magnetic contactless distributor trigger.
head  Distributor triggerhead adaptors included

 Can also be triggered by existing contact breakers
 Die cast waterproof case with clip -to -coil fitting  Fits

majority of 4 and 6 cylinder 12v neg earth vehicles
 Over 150 components to assemble

All SPARKRITE products and designs are fully covered by one or more World Patents

MN MI
SPARKRITE 82 Bath Street, Walsall, West Midlands WS 1 3DE England

SELF
ASSEMBLY KIT

SX 1000 £12.95
SX 2000 £19.95
TX 1002 £22.95
TX 2002 £32.95
AT 80 £32.95
VOYAGER
MAGIDICE

£64.95
£9.95

PRICES INC VAT. POSTAGE & PACKING
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MAGIDICE
Electronic Dice

 Not an auto item but great fun
for the family

 Total random selection
 Triggered by waving of hand

over dice
 Bleeps and flashes during a 4 second

tumble sequence
 Throw displayed for 10 seconds
 Auto display of last throw 1 second in 5
 Muting and Off switch on base
 Hours of continuous use from PP7 battery
 Over 100 components to assemble

Ell Mil
Tel 109221 614791 Allow 28 days for delivery

I ENCLOSE CHEQUEISI/ROSTAL ORDERS FOR

KIT REF

CHEQUE NO

MIN

orNII
MINI nil iii.
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CUT OUT THE COUPON NOW!
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MONITOR
Computer Data
A survey conducted by the British
Market Research Bureau earlier this
year, and published by Gowling
Marketing Services of Liverpool, has
produced some facts and figures which
may be of interest to readers, although
they are aimed primarily at companies
marketing micros. The survey was
conducted over 2000 households,
which doesn't sound like a lot, but let's
trust to the experience of the BMRB
and see what they have come up with.

The picture that emerges is very much
one of "A Portrait of the Micro Owner as
a Young Man" and seems to be putting
across the message that your proverbial
'computer society' is one which will
grow up with the younger generation of
users, rather than emerging fully
fledged from the work done by industry
and scientists - leaving aside that the
one has only been made possible by the
other.

The report shows that 4.9% of
households, or about one in twenty,
have a microcomputer - slightly under
one million households in the UK. The
most likely buyers are social groupings
"AB, and C1", or, to put it another way,
not only people with a certain amount of
spending money to spare, but also
people who have to ration 'non-
essentials' (if you'll pardon the heresy!)
fairly carefully.

"Males, more particularly sons" (our
italics) "are the most likely users of the
family home computer . . . Females
appear to have little interest in
computers." states the survey.
(Significantly, the gels I know who
actually like computing for its own sake
work with mainframes, and think that
micros are a waste of time!) The picture
of earnestly struggling Dad being
upstaged by Lad while Mum and Lass
take no interest whatever rings true,
doesn't it? Or does it? Any opinions?

"People living in modern "middle
price" owner occupied housing with
young families, and those living in
traditional high status suburbia" are
also indentified as outstanding users of
micros.

Unsurprisingly, the Sinclair ZX81.
emerged as market leader with 43%, the
Spectrum with 14% and the VIC20 with
12%. Also not totally surprising is that
40% of all micro sales were made in
December, and 40% of all micros during
the year were known to have been
bought as gifts. These were mostly at
the lower end of the price range.

Is it just a fad, like the Christmas
puppy, which will soon be discarded, or
is it a determined trend towards a micro
in every home? Well, the marketing
people certainly see it as a trend
upwards. It looks as though Dad, not to
mention Mum, had better start
buttering up their BASIC before they
come home one day and find they don't
speak the same language as the electric
cooker!

Another sign of the March of the
Micros is the establishment, for the first

time in the UK, of a Computer Trade
Association to represent the retailers,
distributors, software houses,
manufacturers, consultants, and all
who operate on the commercial side of
computing. As with the Video Trade
Association, their main reason for
forming is to fight software piracy and
the unauthorised lending and copying of
copyright software. They also hope to
establish a professional code of conduct
to govern dealings both within the trade
and between the trade and the public.

Among the members are Atari, Bug -
Byte, Buffer, Micro Shop, Camputers,
Grundy, Silversoft, Tandy and Virgin
Games (who are handling the press
side). Any enquiries about the CTA to
The Computer Trade Association, The
Secretary, Nigel Buckhurst, 108
Margaret St., Coalville, Leicester LE6
2LX. Tel: (0530) 35566.

Infra -Red Alert
Riscomp have announced an addition
to their range of security modules and
accessories: an infra -red system known
as the IR 1470. The unit, which operates
from a conventional supply, consists of
a separate infra -red transmitter and
receiver, and provides a modulated
beam of infra -red light over distances of
up to 50ft. In the event of the beam

being interrupted, a relay in the receiver
unit is energised. If this is connected to
an appropriate warning device, it will
sound an alarm. Both transmitter and
receiver are housed in compact
moulded enclosures and are easily
mountable on most surfaces. An LED
incorporated in the receiver indicates
when the beam is lined up properly.

The system is British made and fully
guaranteed, and is supplied with
comprehensive data. It costs £25.60.
Riscomp do a range of professional
security modules, many of which are
installable by anyone with adequate
electrical and electronics knowledge.
For futher information contact Riscomp
Ltd., 21 Duke St., Princes
Risborough, Bucks HP17 OAT. Tel:
(08444) 6326.

:K
BROWN
FOX

A Word In Your VIC
SPT Electronics are marketing a
versatile and low-priced software
package for the VIC-20 and 64, by the
highly descriptive name of Quick Brown
Fox.

SPT boast that QBS offers more
features than "industry standard"
programs costing many times as much.
Features include full editing, automatic
reformating of whole texts, single -key
command operations, compatibility
with a wide variety of printers without
complicated installation procedures,
takes comparatively little memory space
(and will run on the VIC-20's 5K without
need for expansion) and -- a unique
feature - is apparently able to send and
receive information from one computer
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MONITOR

to another via built-in telecommunica-
tion facilities. This allows Fox systems
to converse, and can work between QBS
and some other systems as well.

The package costs £60 and, apart
from converting the VICs into word
processors, SPT see the system as the
basis of a full professional letter -quality
workstation for under £1000, a

considerable reduction.
For more information contact SPT

Electronics Ltd., Tollesbury, Essex
CM98SE. Tel: (0621) 868484.

Get Miked Up
Sadelta Microphones, of Spain, have
appointed Telecomms, of Portsmouth,
as their sole UK distributors. To coincide
with this, Sadelta have announced
several new mikes in their range.

The Bravo 0 is a preamplifier
compressor base microphone in a 'de-
luxe' style housing with a normal/vox
switch for amateur radio use. The
maximum compression is 20dB. The
Bravo 2 version has two VU meters for
monitoring compression and preamp
gain. The Bravo 0 is £29.95, the Bravo 2
is f39.95.

The HM -20 is a mobile hand -mike,
designed for maximum comfort and
ease of use. Sadelta claim that it can
improve transmission in all frequency
bands and modulation modes -
mentioning DX and CB as good
examples of 'worst conditions,
peturbations and interference'! The
HM -20 has four switching circuits and
is adaptable to electronic and relay
switch equipment, with a four wire
cable which makes it compatable with
all transceivers with three to seven pins.
It has output level control on a revolving
control switch in the thumb position.

The Sadelta Echo Master is a preamp
desk mic with a built-in reverb 'echo
chamber', for use with both radio and
discos. Powered by an external 12V
power supply, the Echo Master includes
a VU meter for monitoring the
modulation output, adjusted by a sliding
pot. The price is £57.56.

Lastly, and most unusually, the LM -
20 is a voice -operated microphone in
two parts: a necklet with the actual mic
on it, and a control box, connected to the
necklet by a thin wire which can easily
be connected or disconnected. The
microphone is triggered by the sound of
the operator's voice (with a slight delay
in switching off - to allow the speaker
to draw breath or pause!) - and its
sensitivity is controlled by a setting on
the control box. The control box also has
red and green LEDs which light when
the rig is transmitting or receiving, and a
switch to deactivate the mic for normal
conversation.

We don't have a price for this one or
for the HM -20, but information can be
had from the distributors, Telecomms,
189 London Rd., North End,
Portsmouth. Tel: (0705) 660036 and
882145.

Breadboard Sighted!
The time draws near when a hobbyist's
fancy lightly turns to thoughts of
BREADBOARD '83. You have extra
planning time this year, as the dates
have (by popular demand) been moved
nearer to Christmas; the 25th, 26th and
27th of November, to be precise.

This year's venue will be the plush,
carpeted Cunard International Hotel at
Hammersmith, right on the doorstep of
the tube and bus services, and with easy
access to the prime shopping areas of
Kensington, Knightsbridge and Central
London.

Features so far planned will include
an extended programme of lectures, a
bigger, better Computer Corner, Ham
Radio Today's Action Centre, and a
special package deal that will include
rail travel, Breadboard ticket, bed and
breakfast at a first class hotel, discount
vouchers, etc. More details of this will
follow.

Specially for model railway
enthusiasts is the Computer Controlled

Railway Layout competition for a control
system based on any microcomputer on
a layout of not more than 6ft x 2ft x 6in.
Get you entry forms by writing to Peter
Freebrey, Argus Specialist Publica-
tions, 145 Charing Cross Rd., London
WC2H OEE, sending a small SAE.

Cassette Cleaner
Nu -Way Styli have produced a cleaning
cassette for recorders. The difference
between this cassette and many other
'cleaning cassettes' is that this one uses
moving felt pads to clean the tape
heads, and not an abrasive moving tape,
and therefore causes far less wear and
tear on the (expensive and troublesome
to replace) tape heads.

The pack includes a cleaning
lubricant, which is used to damp
the two felt pads lightly. The cassette is
then placed in the recorder and the
recorder switched to 'play'. The pads
move back and forth, cleaning the dirt
and oxide not only from the record and
playback heads but also the pinch and
capstan rollers (dirty rollers can cause
mistracking, which leads swiftly to the
dreaded Magnetic Spaghetti which
cheap or neglected cassette players love
to feed on ...) Once done, a pause of half
a minute to let the cleaning fluid
evaporate, and you're ready to roll
again.

Regular cleaning like this (according
to the instructions, of course) not only
improves the sound quality but protects
the player and the cassettes from
damage. 90% of cassette player aggro
is caused by dirt on the moving parts!
So, if you can't clean the heads and
whirly bits by hand, a cassette of this
kind is the best option. It's especially
useful for car players and other
portables where the heads and rollers
are hard to reach. The only recorders it
may not do the job on are three -head
machines - if you're lucky enough to
have one!
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The 3 Point Cassette Cleaner is made

by Nu -Way Styli Components Ltd., of
15 Haywood Ind. Park, Tameside
Drive, Castle Bromwich B35 7BJ. Tel:
021 749 2240. It costs £2.99 and is
available from hifi retailers.

Mini Multitrack
Bandive Ltd. reckon that the cost of
multitrack recording has been
dramatically cut by the introduction of
their Fostex X15 Tracker, which they
call their 'musical sketch box'. This
creature gives the impression, from the
picture, of being a fairly meaty machine,
but they claim that you can 'hold it in the
palm of your hand', and at 3 x 111/2x 9in
and 2.1kg, you could, too, if you happen
to have fairly substantial hands.

The X15 is designed to run from an
external AC adaptor (which is an
optional extra) or a clip on battery pack
(ditto), car battery or other battery.

All the essential features for taping
and mixing for multitrack recording are
in the X15, and all you need to add are
microphones and headphones.

Tracks may be recorded indisidually,
and monitoring for overdub is switched
automatically. A built-in mixer, and tone
control during record and playback
allow skillful recordings to be made.
Battery operation, remote punch -in,
powerful headphone monitoring are
among the features included.

Noise reduction is Dolby B; there are
three positions on the input selector for
mike, line or tape out signals going to
the level control, equaliser facilities for
input and output, gain and pan controls
for each channel at overdub and
mixdown, and plus or minus 15% pitch
control for tuning and special effects.

For more information contact
Bandive Ltd., Brent View Rd., London
NW9 7EL. Tel: 01 202 4155.

New Spectrum Software
Oxford Computing Publishing have
some new programs available for the ZX
Spectrum.

Those currently available are a

Machine Code Test Tool (with a version
for the ZX81), including a character
generator for the Spectrum version
(£9.95), and Address Manager which
will handle up to 1 500 names or 400 full
addresses on the 48K Spectrum (less on
the 16K, obviously) and boasts the
qualities of very high speed, super
friendliness, multiple indexing and full -
screen editing (£8.95) and "The Turk"

chess program with six levels of
difficulty and chess against the clock
amongst its features (£8.95).

Later in the year other programs
including Edit/Assembler, Financial
Manager, VAT Manager and a Bridge
Program will be released.

Having resolved certain problems
with their GPO Box number, mail order
turnaround at OCP is now usually 48
hours.

Information from Oxford Computer
Publishing Ltd., "Brimrod", 48 High
St., Chalfont St. Peter, Buckingham-
shire SL9 9QB. Tel: (0753) 888866.

New Electronics Club
Newly formed is the National
Electronics Correspondence Club -
newly, that is, back at the end of April
when first we heard of them just in time
to miss the deadline for our July issue!
According to their letter, the club has
been set up with the express purpose of
providing a communications link for all
hobbyists who are remote from local
electronics clubs - an excellent idea,
and I'm sure they won't beturning away
members of other electronics clubs who
want to join, either.

Club features such as a bi-monthly
newsletter with hints on project
construction, topical features, circuit
ideas, views and advertisements, plus
special offers on equipment, are
planned, and members will be free to

with the club and with other
members for help and encouragement.

Membership will be £4.50 a year, and
anyone interested should write to Mr.
E. Foley (Secretary), N.E.C.C., 95
Albert Rd., Levenshulme, Manchester
M19 2FU, enclosing 25p for
information and application form (which
will be refundable on membership). It
would be nice to see this club flourish,
as active hobby clubs are a benefit to
everyone.

Sinclair Sound
Timedata are expanding their business
to include add-ons for Sinclair
computers, and the first product they
have come up with is a tidy -looking
sound box for use either with the ZX81
or the Spectrum, without the need for
an adaptor.

The ZXM Sound Box is based on the
981 2 three channel sound chip to give a
wide range of programmable effects.
The unit has a nine pin I/O socket which
can be used with Atari and Commodore
joysticks, and other Sinclair add-ons
can be plugged into the back of the box.
The built in amp and loudspeaker can
also be used to boost the Spectrum's
'beep'.

The ZXM retails at £29.95 all
inclusive. Order and enquiries to
Timedata Ltd., 16 Hemmells, High
Rd., Laindon, Basildon , Essex SS15
6ED. Tel: (0268) 418121.

Teach Yourself The Lot
Electroni-Kit, already well known for
their popular Chip Shop kits, straight-
forward construction kits with
all the parts (even solder!) included, and
simple no -prior -knowledge instructions
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MONITOR
which even include a recommenda-
tion of which books to go on and read if
you want to know more about
electronics) are going about to make a
whole new name for themselves
distributing a new line in building-block,
teach -yourself electronics and
computing kits by Denshi Block Mnfg.
Co and the Gakken Co., of Japan.

The FX-Computer is a contraption
about the size of a substantial transistor
radio. Within this battery -operated unit
(no messing about with mains) is a

series of interchangeable component
blocks which enables scores of circuits
to be built up without soldering or
waste. The FX has two manuals, one for
the electronic circuits, the second and
longer containing 100 computer
programs aimed at youngsters and
complete beginners. The whole unit
costs £69.95 plus £3.00 p&p, and the
manuals are said to be excellent. A
longer look at the FX-Computer will be
appearing in HE in due course.

Along the same lines but somewhat
smaller and less ambitious are the EX -
System electronics construction kits,
basically the same principle but with a
lesser range of experiments. The kits
range from the EX -15, with 15 projects
to build, up to the EX -150, plus
additional add-on sets. Prices range
from £22 to f55.

For price lists and brochures, contact
Electroni-Kit Ltd., 388 John St.,
London EC1V 4NN. Tel: 01 278
0109.

Shorts
From J P Designs comes a

multiplexed RAM card, Interface 84,
which allows different microsystems to
'speak' to each other. Interface 85 plugs
directly into 24 pin RAM or EPROM

sockets, via ribbon cable headers. A
select switch allows onboard memory to
be mapped on either microsystem. This
feature gives the card the ability to alter
the memory contents from the master
microsystem, whilst acting as an
EPROM on the developing system. This
is particularly useful when software
debugging 'dumb' controllers.

The internal static CMOS memory
has a fast access time of less than
250nS, making the card usable with
nearly all microsystems. Interface 84
comes fully tested complete with user
notes at £49.95 plus VAT. Enquiries to J
P Designs, 37 Oyster Row,
Cambridge, CB5 8LJ. Tel (0223)
522234.

Possibly the world's lowest profile DIL

IC sockets, the new EMC 21,000 series,
available in 6 to 64 pin, 0.3, 0.4, or 0.6 in
pitch options, allows the IC to sit only
2.92mm (0.115in) from the board. With
the new funnel entry, short four finger
style, Mini-Tulipe contact with bored
out, closed -end, anti -wicking tail, this
new range of stockets is suitable for
manual or automatic IC loading and
readily accepts both short and long IC
legs.

Needing only standard layout
0.813mm (0.032in) PCB piercings and
available in various gold/tin plating
options, this new beryllium copper
contact is rated for 1 A but offers typical
contact resistance of only 4.3mR.
Capable of operating over a temperature
range of -65°C to +175°C and utilising
94-VO rated glass reinforced polyester,
the socket body is of an open frame
design that will not twist, bend or soften
during installation but still allows
maximum cooling air flow plus easy
cleaning and inspection and if you can
follow that lot - I - and want to know
more, contact EMC Interconnection
Specialists, 50 London Rd.,
Sevenoaks, Kent. Tel: (0732)
460525.

Made -to -measure dustcovers for
video recorders can be ordered for
£3.95 from Helbri Products Ltd., 51
Birstwith Rd., Harrogate HG1 4QT
Tel: (0423) 889704. Please supply all
dimensions (and make sure you leave
room for switches sticking out beyond
the line of the casing) including
dimensions and location of the front
panel clock so that a transparent
window can be incorporated. Protection
from dust prolongs videorecorder life in
general, especially the expensive and
fragile heads. Helbri do not say whether
they make dust covers for other similar
bits of equipment, but it is probably
worth enquiring.

Elkan Electronics have announced
their EASI-CALC 1251 program for the
Sharp PC1251 pocket computer.
Coupled with the CE125 printer -
recorder this gives a "spreadsheet"
with as many as 26 lines across andup
to 100 rows deep, with over 200
"cells" or co-ordinates on the sheet. As

well as being a problem -solving tool
answering "What if . . . ?"-type
questions, EASI-CALC 1251 can be a
portable mini data base storing up to
100 names and phone numbers. The
package consists of a data -quality
micro -cassette tape and a twenty -page
user's manual. No programming
knowledge is needed.

EASI-CALC costs £14.95 from Elkan
Electronics, 11 Bury New Road,
Prestwhich, Manchester M25 8JZ.
Tel: 061 798 7613.

Robotic arms producers Colne
Robotics have produced a computer
vision system costing only £395. Aimed
at the educational market, the COLVIS
system consists of a solid-state
camera connected to a powerful
microcomputer, which can extract and
learn information from the image
received from the camera. It can use
parameters such as area, perimeter and
centre of gravity to recognise the
object in view, and deduce its position
and orientation. It can be used with any
microcomputer which has or can be
fitted with an 8 -bit bi-directional port.

Enquiries to Colne Robotics Co.
Ltd., Beaufort Rd., Off Richmond Rd.,
East Twickenham, Middx. TW1 2PQ.
Tel: 01 892 8197.

Namal Electronics have announced
their ROMBLO 1248 EPROM blower for
the Apple microcomputer. This device
will program all common 24- and 28 -pin
EPROMS of type 2508, 2516, 2564,
2716, 2732 and 2764 or any pin
compatible 5V EPROMS. The software
is on -board, eliminating the need for
disk drives.

The price is £95. Enquire to Namal
Associates Ltd., "Gatehouse", 25
Gwydir St., Cambridge CB1 2LG. Tel:
(0223) 355404.

Anybody wanting to sell or buy leisure
goods in the south-east can contact
Leisure Line. They are a telephone sales
company who keep a register of goods
on computer. They have expanded to
include a listing of clubs, schools,
organisations and private teachers
involved in leisure pursuits. The service
is free to those seeking information,
charged to those advertising. Contact
Leisure Line Data Ltd., 238-246 King
St., Hammersmith, London W6 ORF
or phone 01 741 8301 9am to 9pm
Monday to Friday.

Dawne Instruments have also added
a high standard multimeter, the Unigor
3n, to their range. It features 62
measuring ranges, costs £100, and is
said to be the standard multimeter used
by many professional European
organisations. Special points
mentioned by Dawne include single
rotary switch for thirty-two
measurement ranges, nearly 32k
ohms/volt sensitivity, better than 0.5%
accuracy, 0 to 500Rohms on the low
range and 50MR on the highest, and a
number of others.

More information from Dawne
Instruments and Electronics, Shields
Rd., Bill Quay, Gateshead NE10 ORS. H E
Tel: (0632) 695117.
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RESISTORS
22 100 llp
2 2 350 30P
3 3 25 10p
3 3 40 lip
33 63 12p
4 7 16 Bp
4 7 25 9P
4 7 40 11p
4 7 63 12p
4 7 100 lap
10 25 Op
10 40 12p
10 63 140
10 100 160

SIngle stded
100 160 156
100 220 1.93
203 114 1.%
233 220 319
Double sided
100 . 160 1.66
100 220 215
203 114 2.21
233 . 220 4.55
Developer for
above Ido not use
510,51m ,Hydr2o16.4".''

252905 29p
2529054 29p
2N2906 290
2529064 30p
2N2907 250
2529074 26p
152920 347
2N2923 250
2N2924 15p
2N2925 15p
252926 10p
253053 27p

,61,305, :06p0

40411 2 85
40412 900
40673 830
40822 180
40871 79p
40872 79p
AC125 49p
AC126 320
AC127 310
AC128 350
AC132 680
AC1416 28p
Ck1l:16 rip,

8C5474 140
13C54713 140

12p
8C5484 13P
8C5488 14p
BC548C 150
BC549 130
BC5498 140
BC549C 150
13C550 300
BC550C 330
BC557 15p
in:77697, 11:p0

CRICKLEWOOD
40 Cricklewood

Here's a selection
credit card

All in stock items
Please

Quantity discounts

ELECTRONICS
Broadway, London NW2 3ET. TeL 01-452

from o r vast stocks. Full price list free
no. Of by mail order. Callers welcome. All products

despatched same day. Official orders welcome
add 60p lisp 15.i, VAT OVer SP3S orders

negotiable
TRY US NOW WE'VE

LTD.
0161. Tlx. 914977.

on request Orders by phone quo110111

first grade franchised source
from Govt. Depts, schools. eti

no VAT but Allow 12 00 ilk DEW

GOT WHA1 YOU NEED.

CARBON FILM
5% HI -STAR
LOW NOISE
IOU to 10MS?

..W E24 2p
', W 624 200
1W 612 60
2W 612 12p

METAL FILM
ULTRA STABLE

0.4W EXTRA
LOW NOISE eFd V64306(:061,WIRE 2530558120p

203250 36p
AC152 05P
AC153 550

130558 14p

74156 390 7415253 32p 4518 39p
3C5584 15p

5.95 50414001 400 PLL024 CS
1011 ip 1MS! 22 25 11P Prices per Metre 253251 360 AC1536 64p BC5580 16p 130 DIODES

S0818001 560 PLL034 12.75 74157 290 741_5257 29p 4519 29P
20 E24 5p 22 40 140 Solid coon, tmq 253439 980

2N3440 130p

AC176 270
AC1766 37p

13C558C 17p 4310 53, 15344 3017 74159 75P 741 S258 35p 4520 OP
1,. 624 60 22 63 16p

22 IM 210
,nr, g P

Ma' s So k.7° 4r
253441 1.25 AC187 250

00559 150
13C559B 16p

5,802 3 gg

M2900 290
15821 70p 6.00 lope
15823 920 Square with hole

0134500 2 97
7845000 3.11

74160 S90 741.0259 55p
74161 48p 7415261 99p

4521 1180
0526 680

LOW OHMIC 47 25 14p
47 40 17p

Cable-- -' - 253442 1 35
253442RCA 1 85

ACI876 28p
AC189 25p

8C559C 170
BC560 32P

M./901 310 15914 40 p 11001 Sop TEI4510 2.% 74162 390 7410166 180 4527 620
GLAZE VAN
0 22S/ to 8 242

47 63 2614011001Twin I amp 14p

2 '5"° ,....
2N3445 4 80 AC1886 400 BC560C 340

r4,000 2 50

300
15916 6P

prl
0212001 780154001 4P

5345100 315
TBA520 257

74163 390 7415273 54p
74164 39P 7415275 1 25

4528 740
4532 69p

624 llp 47 WO 2Bp ;5'n .'
Core 2 u amp

253446 6 09 AF239 55p BC650 45P 54,io, 3.50
pw041400 op

154002 41/40 .,,,,,, TBA5200 275 74165 39p 7415279 29p 4534 196
100

18p
253447 5.72 AF240 1 00 BC651 46p154003MJ2500 2.19

,,,,,,7 ,
Sp ' -- --- ---" 184530 2.55 74166 480 7415280 890 4536 7 59

WIREWOUND 100 25 16p 2743448 6.56 BC107 10p BC370 160 MJ2501 2.25 154004 5.4p 25 4, 18A5300 276 74170 1.25 74152133 390 4538 78p
ON CERAMIC

100 40 220 ..,',..'"P`e 8..r° .''P
Core '-' 4'10

253468 1.00 BC1074 12p BCY71 160 MJ2955 1 00
e

1540°5 60 MetalPciadPwith 184540 2.72 74172 2.50 741_5289 4.70 4539 890
El2 SERIES

100 63 250
100 100 309

-' 44
"°P

253512 1.06
253555 265

3C1076 12p 130072 190
80131 400 023000 2.19 154006 6150 hole TBA5400 2.70 74173 590 74L5290 390 4543 68p

2 to 3 WATT
0.221110 33011 28p
Ito 7 WATT
0.471! to 668 33P

220 10 16p
220 16 17p
220 25 22p

Screened Cable130132
Sin le 14p
Stereo 270
5m. Single 120

253638 560
2536384 ?rii,
253702 100

50108 op
BC1084 12p
8C10138 120
BC108C 14p

440
BD135 400
80136 40p

MJ3001 2.25
MJ4502 3.9
MJ15003 4.%
mj15004 5 55

154007 70
154009 200 601 (1001 2207915295
1N4148 3p 60212001 2.30
154150 180 60414001 2.80

TBA550 125
TBA5500 127
TBA560C 287
TBA570 237

79170 54P 7415293 39P
74175 490 700
74176 39p 7410298 79p
70177 45p 7410299 149

4553 225
4555 35p
4556 350
4560 1.49

10 to 11 WATT210220 40 250
Mini S'55° "..-r-

203703 100 8C109 100 80137 02p MJ15015 245 154448 22p 06 MO1 3.9
155400

154570CI 2.48 74178 790 -'11S323 1 59 4566 1 49
111 to 336 370

63 30p
220 100 op
470 16 220

4 Core 0 Screens

440
1 Screen

253704 100
253705 10P
253706 12p

501030 12p
1301090 120BC140 290TC4940BDI38 39p

80139 390
80140 390

',mom 3.34
5,6340
MJE350 1.50

TC4910 219
1 99

10A1002 339

74180 400 7415324 145
74181 1 15 7415325 2.%
74182 800 7410326 2 39

4569 165
4584 390
0585 59P

120
155401 13p OP TO

0075 b
PRE tif n,

155402 14p
155403 150 LEDs470 25 2: `-"r4

5417
253707 100 BC141 370 00237 980 5,62555 ggp T041003 394 74189 89p 741.0327 2.39

470 40
63 op

4472,8, ,(30 op
1000 16 30p
1000 25 ;Bp
1000 40 460

8 Core SiP
12 Core 800
Aerial Cable
501(14058A 36P
75I/ UHF 360

253708 10P
253709 100
253710 100
253711 100
2613712 2.00
253713 vat

BC142 290.0143
k -4-7- 4410P

BC11474 1000
BC1478 10p
BC147C 20o

80238 98p
802394 57p
130239C 6017
502400 590
80240C 23p
802414 610

MJE3055 Op
MPS405 23p

Mm;LACII,1 27p

MPS412 29p
MPSA13 48p

155404 180 R = Red
5906 180 G =Green

1N55407 191) Y = Ye11°.
t55408 20, Large diffused

1 . rte'1615024 52p.,
1S44 lOP 850 814 'P

T041009 2 87
TDA1005 3 94
T0410104 2.25
1041022 4 95
TO41024 1 19
70A2610 3.%

74185 89p 7415347 95p
74186 4 69 7415348 8110

74188 250 7415352 610
70190 480 7415353 61p
74191 480 7410362 7.25
74192 450 /410365 29p

LOGIC

CPU's
1802 6 50
26504 1199

ROTARY POTS
LOW NOISE

," SPINDLES
E3 SERIFS
467 to 2M LIN 320
467 to 2M

(000 63 op 751/ VHF 280 203714 296 130148 10 00241C 67p MPS/kid 460 134102 250 G5D 150 120 70416114 150 74193 45p 7415366 290 6501 3.24
3.,LOGU44170

As above with ''''°
1200 16 400
2200 25 63P

3000 Fiat 140

Rainbow Ribbon
253715 131
253716 3.80

BC1484 12P
BC144313 13p

6102424 65p
802420 70p

MPSA16 300
MPSA18 66

84115 25p 050 15p 12p
BA133 400 Small diffused I 69

U44180 1 69
70194 400 7415367 29p
74195 40P /015368 29p

6800 2.10
6802 2.40

DP mains 2700 40 70P Cable 2N3773 1P9 BC148C 130MPS420802434 720
48Pp

4
84138 30p R2D 80 .0 U1N2CO3 850 74196 45p 7415373 55P 58" 6.20

switch "PAs above stereo
switch,

63
29771109 1g°P
4703 25 89P

RADIALS I PC B

Price, P"' f"'
8 Way 25p
10 Way 250
16 W.`, 390

253819 26p
253820 380
253821 14_84

253822 57P
253823

BC1,09 100
BC 49B 12PBC149C 13pMPS455BC152 35pMPS456
BC153 230

80243C 85p
82802444 pP

00244C 1.00801454 1.14810
BD205C 1.30

MPSA42 490
MPS443 49028p012206

30p
MP5465 o

84142 20 ULU 12p 10p
12 10BA 150. P P

BA 380
134157 250

Micro() 1
250 2211

BA158 300 G1D 27p 260

UPC576C2 2.50
UPC1156 2 75

2.92
25414 1.00
25419 225.

74197 39p 141_5378 680
74198 790 7410386 1.14

74199 830 1415390 46p
74221 530 /415393 420

7415395 89p

8035 3.49
°C'5° 40.50
80804 250
80854 149
SCMP1 20.00

PRESETS PIHER
IDUSTPROOFI
E3 100110 10MS?
Mini Vertical 150

wren one end!
5555Ill5 01110

err, 0
10 16 60

20 Way .18o
24 Way 62P
30 waY 750
32 Woo 811,

253824 1.70253866 90P7415398
253903 130
253904 130

BC150 270MP5466
13C157 lip
501074 120
BC15-78

002464 1.20741
1302462 1 50
1302494 2.00
6113249C 2 31

MPS/kJ° 45p
MPS 492 39

0A159 320 YID 27p 25P
84182 413p Large clear

84201 18p R5C 120 100
260 G5C 17p 1301

251034 1.9 7415 (-3 t 5396 1.90
170

741500 tip 745399 1 59

Z804 2.98

MEMORIES

Mini Hroinal 15p
Standard Vert 180

22 10 gp
22 16 71,

40 W., 88p 253905 1311

253906 130

lip
132158 100
13C1584

FID2934 2.11
80250C 2.06

M05493 39PP

MPS101 42p
54202
84316 250 050 170 130

Super bright high
/4 111 741501 Ilp )415445 99p

741502 7415490 2 20
2114120Onsi 92p
2532 2 95

RECHARGE 4611Standard linne 47 10 7P 254030 75p
120

BC15BB 80437 88p
MPSL51 49p 134317 25P

614318 30p elliciencY 7400 110 741003 12p 7410540 89p 2564 7.99

180

CERMET 20
TURN PRECISION

47 16 Sp
100 10 9p1, 1, op
220 10

814,1011S 254031 550
254032 690
254036 630
254037 4,0

13p
0C159 11
BC1594 12p
BC1590 13p
BCI59C

810438 880
00439 900
80440 910
130441 91p

MPS1101 64p
MPSUO4 132
MPS U05 55p
MPSUO6 56p

134010 16p 1.'9.1100
BAV19 15p times brighter,
BAV20 15p R5U 3Bp 290
BAX13 10P G5U 420 34p

7401 110
7402 11p
7403 12p
7404 12p

701004 12p 7415541 79P

741005 12p 7415640 99p
741_508 12p 7410641 99p

120

2764 590
2708 2 25
271615V1 2.10
411612130ns) 800

Top quality. Don't
throw these bat 741510

74LS11 120 1,711.16

741.512 120
PRE SETS 220 16 12p way they 254240 3.00

18p
BCI60 80442 930

MPS UO7 75p
BAX16 110 050 42p 340 7405 150 41183 125

3/4- 63 Solo" 470 10 17p charge up to 1.000 254347 226 42p
BC161 480 BD529 1.20

MPS U51 88P
BY126 200 Rectangular 7406 190 9160 196

741013 15P 0000 10p
741514 24p 4001 10p

500 05006 89p 470 16 18p
1000 10 20p

1'1149'
FIP211.24H1 210

254400 15p
254401 27p

BCI67 10p BD530 1.30

'3°535 780

MPS U55 580
MPSU56 59p 130117 22, Stackables LEDs

051 17p
7407 190
7408 14p

510114500s) 189
5204 750

CAPACITORS 1000 16 240
2200 10 34p
2200 16 44 '

THAN,
t r ot Nit Hs,

610214481 425
HP7 I 'A AH) fles
HP11 11.24H1 2.21)
PP3 4.95
Charge.
TYPE H
206..510 0 5

254402 3011
254403 3011
254409 3617
254410 420
254427 790
254870 80p
254871 55p

BC1674 10p
BC167B 130
0C168 10p
BC1688 10o
BCI68C 10
BC169 10'p
BC1698 10p

80536 750
BD537 SOp
BD538 80p
80539 800
13D539C 1.10

80848 "P
B0540C 1 20

MPSU57 1 zo
0C20 2.30
0C25 2.50

0C28 770
0C29 2.35

0C35 235
0C43 70p

130134 520
130182 1.26 061 1811

80206 3614 °61-
op

130207 36p

7409 1411

7410 150
7411 16p
7412 1SP
1413 18p
7414 250
7416 19p

741015 130 4002 Ilp
76L520 130 4006 49p
741021 120 4037 140
741522 12P 4008 32p
741_527 120 4009 24p
741526 14p 4010 240
701530 13p 4011 100

6116 185
6514 130
6810 1.15

7489 1 35
74189 /.00

7415289 3.25
7415188 2.25

CERAMIC 1006
DISC IPLATEI

E12 MICRO -MINI
typically  5,

I pF ro 1000 7p

80223 1.56 LINEAR ICs
50197 480
50299 5511 411-5050 95P

80

POLYCARB 5%
SIEMENS 7.5mrn
MINI BLOC 612

All 140V Primary
6 0 6V. 9 0 9V.
12 0 12V.
15 0 15V

of any HP ror.
above 015.59
TYPE M
As above but

254888 990
254901 169
254902 1 554
254903 1 98

1301690 10pBC, ,sn
.01224

250
BC1770 26p
8CI78 16p

80675 720
BD676 77p
80677 7"P08 83p

0C44 82o
0070 500
001 50,
0072 50n

M22361 I 413.8910 166
0447 20p 403.8912 4 40
0490 10P CA3048 215
0491 100 CA3059 2 80
0495 200

7417 19P
7420 15P
7021 190
7422 19p

741032 130 4017 150
740533 14p 4013 19p
741537 14p 4014 460

40,5 390741.538 15pADC0804

741.0287 3.05
741.5288 2 25

MISC LOGIC ICs
3 95250V

InF to 688 711

100mA 960
14 2. 65

charges 4411
batteries

254904 2.15
254905 2 75

BC1784 24P00,235 25p

5D7111
1 32

80712 132
'''

50-

0083 75P0

TIP294 29p

CA309040 3 70
04200 20p CA3130E 87p
04202 200

7423 19p
7426 19p

741.040 13p 4016 19p
7.41542 28p 4017 32o ADC0816 14 90

ADC0817 10%8n2 to 47oF 8p
56nF to 1504 10p
100V
100nF to 150r1F

110
180nE to 27Unl-

140
330,F to 39011F

20p
4-7006 to 5601F,4,
680nF 11;
1eF 11011011 35p

20 0 20V
1.254 02.65

12 0, 12 0
50VA 4.35

12 11 12 0
100VA 8.96

0 , 6 . 6 7 9 79
1.25A4.25

These goods are
heavy send extra14 we.,
' 4;e4
difference

faster E25.96
TYPE P-
PP3 05.50
TYPE A
HP7 IUp TO 4 al
a rime! 65.135

254906 1.99
254907 3.20
254953 3 15
254909 290
254918 650
254919 750
2N4920 85P
254921 55p
2N4922 690

254923 990
255086 360
255087 390

-,

255088 1'P
37P

80179 200
BC1794 25p
BC1978 25p
13C179C 27
BC182 le
1301824 120
5C1820 1,
BC1821 10-p

130
BC18218 lIrs
AC183 10p
BC1834 it
BC 1838 12PP

130)(14 1 30
00018 1.59
BDX32 3.07
130054 1.70
81)055 1.75
50056 1.80
BDY57 525
06,58 6.15
8E194 12p
13E195 1203T1P3445"6 4.P
0E197 12p
0E198 150

TIP29C 38p
TIP304 35o
TIP30C 36
TIP314 330

. 14

TIP311. 340
TI 720 36
11632C 42P- . P

Tar 55PI

740
TIP34C

aaP

109TIP354 04030
TIP35C 1 28

CA31301 1.80
CA31406 39PCA31401 950741054
941366W 240
1141388 2 54
IC17106 6 85
ICL7107 950
ICL7611 97

-- P
ICL8038 2.95
IC17555 800
IC1-7556 150
LC7120 3.20
LC7130 120

7426 19P
7427 19 0
7428 260
7430 14p
7432 220
7433 22p
7437 25o
7438 210
7440 15P
7441 55p
7442 32o
7443 89p
7444 99,

741047 35p 4" "P
741.551 140 4019 250

140 4020 02p
741555 140 0071 390
741073 18p 4022 39p
741574 18p 4023 12p
741S75 180 4024 32p
741_076 19P 4025 120
741.578 19p 4026 790

7415133 360 4027 19p
741585 Ilp 4028 39p
741586 16p 0029 430
741590 24p 140
741592 0031 1 19

AY5-2376 090
1551671 20.%
1551771 70.00
R025131C 6 50
R02513UC 6.50
SAA5000 340
SA45010 7 10
SA45012 7.10

SAA5020 5 50
SAA5030 9 00
SAA5040 15 00
50A5041 15 00
50A5050 850

SCR, THIACS.
' OIACS

THYRISTORS
4. 8 Et 12 Amps
Texas TO220

Suffice- A - 1000
B 200V
C - 300V
D 400V
M 6000

Slat 0140N,ANTEXBC1821.4-.--
SOLDERING
IRONS
C240115W1 4 59
X25125WI 4.99

. . .v1 utm,,,,,POLYESTER
250V RADIAL

IC2801
lOnF. 15+5, 2201
33nF, 47+1F. 613nF,

Iron stand 1.65
C240 Element 799
X25 Element 2 05
Bits 0240
50. 2 (Small/ 84

255089
255190 68p
255191 701,
255193 900
255194 790

BC183C 13p
BC183L 10p
BC11331.4 130
82183113 13p
BC1831C 14p135240

0E199 15p
8E200 1 49
BF224J 320
8F225J 350

380

T1P364 1 29
T1P36C 1 39
110414 090
TIP4IC 550

LC7137 3.95TIC1064 46p4032
TIC1060 47p LF347 1.50

TIC106C 480 1E351 470

44 7101060 49p 1E353 920

TIC10860 68P '-'35' 53P

7445 49pSAA5052
7446 594
7447 39p
7449 49p
7450 15p

290
741593 24P 79p
741595 3913

4(333 i 20

741_596 93p 4034 1 29
7415107 350

403, op

8.50
TMS6011 3.65
8126 95p
81213 1 20

5195 85p

0.1" COPPER
TRACKS

2 5 . 3 75 830
100nF 114 2 5 . 5 99P No. 3 (Med/ 115p 255245 g0 02184 100 13E241 38p

T1P024 55,
11356 920 7451 15p 7415109 230 0036 2 49

8197 850
1513nF. 2208F 1011

330nF. 4700F 13p
680r1F 160
leF 220

3.75 , 3 75 99p
375 5 1.14
2 5 . 17 Z99
3 75 17 3.85

No. 6l Micro! 65p
Bits X25
No 50 (Small, 65p
No 51 IMedl 650

22=8, 4Z
P

255248 46p
255249 484

EIC18413 12p
86184C 13p
BC 1841 10p
8C194L8 13P

B44 35p0F2448E24

390
8F2454 30p
f3F245B 510

TIP42C 650
TIP49 1 20
711150 140pp, 1.57
134,4 14p

TIC1164 66p LF357 1.09
6 68 1E398 4 59TICII B p -

84 TIC116C 71p 103352 1.19
TIC1160 730 LM3485 620

7453 150
7454 lap
7460 150
7470 340

741_5112 22p 4037 1 13

7415113 19p 4838 990
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Joystick 

ZX81: Jupiter Ace: Spectrum

Programmable
Joystick Controller

Paul Moody and Chris Lloyd

Set your fingers free! Banish keyboard cramp! Play action
games as they were always meant to be played, with the

HE Joystick Controller!
This project is a completely new idea in Joystick design
because it is fully programmable and can be used with

any games software for the ZX81, Spectrum or Jupiter Ace.
THE ZX81, Spectrum and Jupiter Ace
keyboards are excellent for entering
programs, but they are very difficult to
use for playing any fast moving
games. This is a great pity because
there is a wide range of excellent
games software written for the ZX81
and Spectrum. The Ace has perhaps
been a little slower to catch on, but
now that its versatility and speed are
being appreciated, a number of good
games have appeared for it.

The Joystick Controller described
here can transform your computer

from a toy into a true arcade style
machine, and its unique design allows
its use on all software. You won't
need to buy software especially
written for a joystick, because all your
existing programs will work with it.

Basic Ideas
The way most joysticks work is to
mimic the action of the keyboard, so
that when the joystick is moved, the
computer is fooled into believing that
a key has been pressed. The problem
that arises is simply this: which keys

should the joystick mimic? One
convention is to use the "arrow" keys
- 5, 6, 7 and 8 for left, down, up and
right, and 9 for fire. But unfortunately
only a limited amount of software
uses these keys - mainly because it
is very awkward to use keys so close
together. The result is that many
people buy a joystick and then find
that they can't use it on any of their
old software, or that many programs
that they would like to buy won't work
with the joytick.

This article describes a completely
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Although this drawing was produced by a Computer Aided Design package,
similar 'sketches' could easily be made using the joystick and a simple drawing
programme. The 'fire' buttons could also be used, for example to delete
points back along the plotted track and, on the Spectrum, to change the
foreground colour.

Some games, such as the flight simulator shown, use more than the six
functions available on the joystick. However the keyboard can still be used for
flaps, undercarriage etc provided the joystick controls are not operated
simultaneously.
new idea in joystick design - the
joystick is actually programmable and
can mimic the action of any keys. To
make things even easier for you, a
program is included which remembers
which games use which keys, so if
you want to play a game that you've
played before then you don't need to
reprogram the joystick - simply give
it the name of the program and it will
do the rest.

To understand how the joystick
works let's first take a look at the
Sinclair keyboard.

The Keyboard

The keyboard consists of a five by
eight grid of wires, with a key over
each crossing point (Figure 1). When
a key is pressed, it connects together
the two wires passing beneath it. The
keyboard is read, one row at a time,
by taking each of the eight address
lines low, in turn, leaving the other
seven high. Say, for instance, that the
computer wishes to read the row
containing the letters "QWERT", then

it sends A10 low with A8, 9, 11, 12,
13, 14, 15 all high. Now if none of the
keys on that row are pressed, the
outputs labeled KBDO-4 will all be at
logic 1 - because they are all tied via
resistors to +5 volts. But now consider
what happens when key "W" is
pressed: it connects A10 to KBD1,
pulling KBD1 low and sending a logic
0 to the ULA (or to a tristate buffer in
the case of the Ace, which has no
ULA). So, by scanning through each
row in turn the computer is able to
build up a complete picture of the
keyboard, and it does this every
1/50th of a second.

If you are wondering what those
diodes are doing in the address lines,
consider what would happen if they
were not there and two keys in the
same column were pressed at the
same time; address lines would be
shorted together and the computer
would crash instantly!

Input/Output
But how does the CPU distinguish
between reading the keyboard and
reading memory? In both cases it puts
out an address, but for reading the
keyboard it sends out a low on IORQ
instead of on MM.. This signal,
combined with a low on A0, tells the
ULA (or tristate buffer, in the case of
the Ace) that it is reading the
keyboard, and it transfers the values
of KBDO-4 to the lower data lines, DO -
4.

In A Nutshell . . .

To explain the operation of the
Joystick Controller, we'll use the very
simplifed (and highly schematic)
circuit diagram of Figure 2. It consists
of five basic blocks, plus a certain
amount of control circuitry,
represented here by a single two -
input or gate.

The joystick itself is a simple array
of six microswitches operated by the
control lever; the output lines are
connected to a +5V when one or more
switches are closed.

An 8 -into -3 line encoder operates
on the CPU's address lines, A8 - A15,
that are consecutively taken low
during a Keyboard Read operation.
The encoder simply reduces the
number of address lines required for
the memory by utilising the fact that
only one of A8 to A15 will be low at
any one time during a keyboard read.
Since there are only eight possible
states for A8 -A1 5 at these times, only
three lines (23= 8) are needed to
contain this information.

These three lines become the top
three address lines to the Controller's
Random Access Memory. The lower
order address lines are derived from
one of two sources, depending on
whether the Controller is being
programmed for use, or is in use. The
address lines are selected by an
electronic switch, operated by the
CPU's Write Enable line, W.

When the controller is being
programmed (this is further explained,
later), WE is taken to logic 0 and the
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'switches' are in the position shown,
connecting the RAM's low -order
address lines to the CPU's address
lines. At the same time WE enables
the RAM so that data can be written
to it, and simultaneously connects
the RAM's data lines to accept
information from the CPU's data lines
(this is actually done not by a switch
as shown in Figure 2 - but this will
be explained in a moment!).

Now the keyboard is not actually
located at a single address; in fact any
time AO is low and an IN instruction
has been issued (either by the CPU's
Monitor program or by a user program
- the Sinclair ULA can't tell the
difference) the computer is performing
a keyboard read operation. So, when
programming the Controller, the
keyboard is read by the program
written for the purpose and the CPU
will return, on data lines DO - D4, a
five -bit 'word' corresponding to
whichever key has been pressed, if
any. This data now has to be stored in
the Controller RAM, and the location
in RAM at which it is stored is
determined by the CPU's address lines
Al - A7. This address is set up by a
single number, entered as part of the
set-up routine, which corresponds to
a particular joystick position. What
happens, in effect, is that the data
corresponding to a particular key -
'Q', say, - is stored in the Controller
RAM at a location which corresponds
to a certain joystick position.

Now when a game is being played,
the joystick output lines are connected
to the RAM via the electronic switch
(because WE is kept high).

Normally the ZX81 monitor performs a
keyboard read about 50 times per
second, and during these times both
IORQ and AO will be low, so the
Controller RAM Chip Select pin will

Figure 1. The keyboard circuit
shown is typical of the ZX81,
Spectrum and Ace, with
minor variations between
them. Each square over a pair
of crossed wires represents a
switch which, when closed,
pulls a KBD line to logic 0
when the corresponding
address line is at 0. The
Monitor programme performs
a keyboard scan about once
every 20 milliseconds by
consecutively pulling each
address line to 0. The diodes
prevent two address lines
being shorted if two keys are
pressed together. The
keyboard is also scanned by
an INKEY instruction in a
user -programme.

(RESISTOR
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T

5

0 +5V
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be enabled and data will be read from
it, as well as from the keyboard. The
RAM address, now depends on the
physical joystick position, rather than
a number representing it, and at that
location will be found data
corresponding to a particular keyboard
letter!

As mentioned before, the RAM data
lines are connected to the CPU's data
lines by a 'switch' that is not really a
switch. In fact 'it' is five high -power
tri-state buffers, each bypassed by a

resistor. When the buffer outputs are
in a high impedance condition ('off')
the resistors allow data to be written
to the Controller RAM. However when
the WE input is high the buffers are
active (the 'switches' are then in the
opposite position to that show in Figure
2) and they have sufficient 'muscle' to
override the CPU data. Thus the
computer receives data corresponding
to the joystick position, rather than the
actual keyboard data, whatever it may
be. And, since the joystick position

IORO 0

AO 0

WE 0

Al 0

A2 0

A3 0

A4 0

A5 0

A6 0

A7 0

+5V0

OV 0

OV

JOYSTICK

WE CS

A8 0
A9 0

A100
A110
A120
A13 0
A14 0
A15 0

'MEMORY
ADDRESS
SWITCH'

SINTO-3
CODER

}ADDRESS
LINES

MEMORY

DATA
LINES

4 4.4,

I I

4,+.0

1

I 0-0.-o I
0-11110

0 DO

0 D1

0 D2

0 D3

'DATA DIRECTION SWITCH'

0 D4

Figure 2. A highly representational block diagram of the Controller. When it is being programmed, the memory address
lines are connected to the computer's address bus and data is accepted from the data bus, as shown. In use the
"switches" are reversed; the joystick provides the addresses and previously programmed information is forced onto
the data bus, overwriting information from the keyboard.
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Figure 3. The full circuit of the Controller. ICs 3 and 4 are the 'memory address switch" while IC7 controls the data
direction.
has been set-up to correspond to a
particular key, the computer receives
the appropriate command - unless
the Invaders have just bombed you
out of the game!

The Complete Circuit
Figure 3 gives the complete circuit for
the joystick interface. As before, A8 to
Al 5 are encoded by 1 C5 to give three
address lines for the memory, IC6, a
6116 2K by 8 -bit static CMOS RAM.
IC3 and IC4 are 2 -into -1 multiplexers
connected as electronic switches -
when SELECT (S) is at logic 0 the A
inputs are connected to the outputs,
and when at logic 1 the B inputs are
selected.

First consider how the memory is
programmed. To do this, an OUT
command is given along with an
address (on the ZX81 this command
can only be given in machine code -
there is no OUT command in ZX81
BASIC). The address must have both
AO and A7 low; AO is always low for
a keyboard read while A7 must be
held low to avoid the Joystick memory

being accidentally written to by the
CPU when it gives control signals to
the logic circuitry.

The OUT command sends both
IORQ and WE low. Since VE is
connected to the select line on the
multiplexers IC3 and 4, the A inputs
are selected, and in particular Y1 is
connected to A7 and is thus at logic
0. This means that IC1 a has all zero
inputs and so gives out a logic 1.
Then, since one of the inputs to IC2a
is WE, at logic 0, its output is at logic
1; therefore IC2b has both inputs at
logic 1 and so it gives a 0 output.
Thus IC6's -CS pin is taken low,
enabling the RAM. And, since the
output of IC2c is a 1, BUF is 0 and the
buffer outputs, are open circuit,
this allows data to be read into the
memory from the data lines via R2 -
R6.

Now consider what happens when
the computer tries to read the
keyboard. When the joystick is not
being used it is important that the
keyboard functions normally, and it is
the function of IC1 b to detect whether

or not the joystick is being used.
When the joystick is not being used,
IC1b has all zero inputs and so gives a
1 output. D1 and R1 are included
because IC1b has only five inputs
while the joystick has six outputs; D1
and R1 form a hardware OR gate,
thereby reducing the number of inputs
to the IC1 b. So, when the CPU tried to
read the keyboard 1-01:1 175 is 0 and WE
is at 1; this, combined with the 1 from
IC1b, gives a 0 on IC2a which gives a
1 at the output of IC2b. This takes the
BUF line to 0 and the buffers are not
selected, allowing the keyboard to be
read normally.

When the joystick is being used, at
least one of the inputs to IC1 b is high
and so its output is low, and this gives
a 1 at the output of IC2a. Now,
because WE is 1 during a keyboard
read Y1 is connected to 1B and hence
is at logic 0. Thus all the inputs to IC1 a are
0 and so its output is at logic 1. Then
the two 1 inputs at IC2b give a 0
output, selecting the memory, IC6.
And, since IC2c is outputting a 0, BUF
is at logic 1 and the output from the
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Joystick 

+5V
OV411

FIRE 2
DOWN -1
FIRE 146 -

RIGHT 411

UP 41

LEFT -41

Figure 4. The component layout shown over the double -sided PCB patterns (the component -side tracks are in red). The
Controller PCB plugs into a motherboard which carries the correct edge connector for whichever computer is being
used. The Spectrum motherboard (not shown) also carries a 5V regulator circuit.

Parts List
RESISTORS
R1 - R6 470R

CAPACITORS
C1 - C7 100n

disc ceramic
C8, C9 22u 16V

radial electro

SEMICONDUCTORS
IC1 74LS260

dual 5 -in NOR
IC2 74LS00

quad 2 -in NAND
IC3, 4 74LS157

quad 2 -in selector
IC5 74LS148

8 -into -3 decoder
IC6 6116

2K x 8 -bit CMOS static RAM
IC7 74LS365

hex tri-state buffer
IC8 7805

+5V regulator

MISCELLANEOUS
PCB; motherboard, wire, solder etc.

BUYLINES page 34

memory is buffered onto the data
lines, overwriting the keyboard data.

Construction
The interface is built on two double
sided PCBs. The main board plugs
vertically into a smaller motherboard,
which plugs into the edge connector;
the main board is the same for the
ZX81, Spectrum and Jupiter Ace,
while the three motherboards are
different. The ZX81 and Ace
motherboards provide their own edge
connectors so that rampacks may be
plugged on, while the Spectrum
motherboard has its own power
supply - this is needed because the
48K Spectrum cannot supply enough
current for the joystick interface. The
interface actually needs very little
power, but even the little that it does
draw would be enough to make the
Spectrum unreliable if the extra
supply were not provided.

Construction of the main board is
relatively easy - but take care with
the 6116 memory. Since it is a CMOS
IC it can be damaged quite easily by
static charges. It has internal
protection diodes which are effective
up to about 4,000V, but since you can
quite easily generate over 10,000V
simply by walking on a nylon carpet

you can destroy it simply by touching
the pins! To avoid damage make
sure that you don't remove the chip
from its protective conductive foam
until you are ready to use it, and earth
yourself (eg by touching a water tap)
before handling it.

Testing
When you have finished building the
main board, plug it into the
motherboard, plug the motherboard
onto the computer edge connector
and plug the joystick into the DIN
socket in the main board. Now switch
on the computer - it should behave
normally. Now move the joystick into
the UP position and try the keyboard.
The keyboard should be completely
inoperative, since it is being overruled
by the joystick. Test the other joystick
positions to make sure that the
keyboard remains inoperative.

Software
Consider the BASIC program given in
Program 1 written for the Spectrum.
It is a much simplified version of the
complete joystick program, but it
clearly demonstrates the ideas
involved.

The program first accepts an input,

Hobby Electronics, August 1983 15



 Joystick
J, a number between 1 and 6,
corresponding to the joystick position
which is to be programmed - 1
corresponds to UP, 2 to DOWN, 3 to
LEFT, 4 to RIGHT, 5 to FIRE 1, and 6
to FIRE 2. It then asks you to press a
key, so that when the joystick is
moved into the appropriate position it
will be as though that key has been
pressed. Say, for instance, that you
enter 1 for the joystick position and
then press "Q" for the key. Then,
whenever the joystick is moved into
the up position, the computer will
believe that "Q" has been pressed.

Line 40 simply waits for you to
press the key before entering the next
section, a FOR/NEXT loop which
reads the keyboard and then transfers
the data to the joystick memory. The
variable N counts through each row of
the keyboard in turn; let's consider
the case where J = 1 and it is the first
time through the loop, when N = 8.
Then the address, A in line 60 is
equal to 65280 - 21J + 2, which in
binary is 1,111 1110 0000 0010. This
address has AO = 0, which it must
have for a keyboard read, and in
addition the higher address lines (A8
to A15) are set to read the row SHIFT
to V on the keyboard (see Figure 1
again!). So, in line 70, "IN A" reads
this line on the keyboard and "OUT A"
transfers this to the joystick memory
- and puts it into the memory
location which has Al = 1. So later,

PROGRAM 1
10 INPUT "Which joystick position?",
J
20 PAUSE 50
30 PRINT "Press the key
corresponding to this position - and
keep your finger on the key"
40 IF INKEYS ="" THEN GOTO 40
50 For N = 8 TO 15
60 LET A = 65280 - 21'N + 21J
70 OUT A, IN A
80 NEXT N
90 CLS
100 PRINT "Now take your finger off
the key"
110 IF INKEYS<> THEN GOTO 100
120 CLS
130 GOTO 10

when the computer tries to read this
line of the keyboard and the joystick is
in the up position, Al will again be 1
(since it is coming from the joystick)
and the joystick memory will output
the data that had been transferred to
it during the OUT operation. The
counter N scans through the entire
keyboard, making each of the address
lines A8 to A15 low in turn, and
transferring the keyboard data to the
joystick. The overall result is that the
joystick saves a copy of the keyboard
which it will later output when the
joystick is moved into the appropriate
position.

This program seems to do

everything we require, but it does
suffer from two faults. The first
problem is simply that it won't work
with the BREAK key; as soon as this
key is pressed the Sinclair BASIC
monitor breaks out of the program
and data is not transferred to the
joystick. The only solution is to write
the program in machine code, where
it is safe from the BASIC monitor. The
second problem is more difficult to
cure. It arises whenever two or more
functions are used on the joystick at
the same time, for example when the
joystick is moved into the UP position
and FIRE button 1 is pressed. This
sends both Al and A5 high at the
same time, but since the memory
location this corresponds to has not
been programmed, the joystick will not
work. The answer is to rewrite the
simple program, making it into two
parts; the first part reads the
keyboard, line by line, and saves the
data for the second part which
transfers the data to the joystick,
filling up every memory location with
the appropriate data. The software
tape which is being supplied with the
Joystick kit (see Buylines for details)
actually contains three complete
programs, one each for the ZX81,
Spectrum and Ace. They are all very
easy to use and are able to remember
which keys are used by which
programs, so you need only program
the Joystick once for each game. HE

WHY WRITE TO LONDON
When you can walk to the Midlands largest
selection of DIY.
Plugs, sockets, connectors, cable, flex, leads,
boxes, Aerials, styli, components, elements,
semi -conductors, meters.
In fact the lot!
Spares and repairs for all electronic, electrical
and audio.
H. G. Electronics Co.
1350 Stratford Road, Hall Green,
Birmingham B28 9EH
Telephone: 021-777 2369

FREE BOOKLET
on

BURGLAR ALARMS
with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY

051-523 8440
AD ELECTRONICS

- AINTREE, LIVERPOOL L9 OHU 2/1217 WARBRECK MOOR

Modem Kit
Only £39.95

* CCITT standard
* 300 baud full duplex
 Direct connection:- greatly reduces data loss associated with

acoustic couplers
* Powered from phone lines therefore no power supply required
* Opto coupled data in and data out for intrinsically safe

operation
Build it yourself for £39.95 including VAT and postage (note - case
not included).

Racom Ltd, Dept. A.
81 Cholmeley Road, Reading, Berks RG1 3LY

Tel: 0734 67027

RECHARGEABLE
BATTERIES

PRIVATE OR TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE

SEND SAE FOR LISTS
£1.45 for booklet "Nickel Cadmium Power"

 TRADE PRICES FOR SCHOOLS & COLLEGES 

SANDWELL PLANT LTD
2 Union Drive, Boldmere, Sutton Coldfield,

West Midlands 021-354 9764
After Hours: Lichfield 57977

Now open Saturday mornings
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41163:am

7400 11P
7401 11P
7402 11p
7403 12p
7404 120
7405 14
7406 18p
7407 18P
7408 140
7409 14p
7410 14p
7411 18P
7412 14P
7413 18p
7414 180
7416 113PP
7417 1130
7020 14p
7421 14
7422 20P
7423 180
7425 18P
7426 180
7427 113p

7428 18P
7430 14P
7432 18p
7433 no
7437 up
7438 24
7440 15p
7441 560
7442A 30P
7443 7°P
7445 5°P
7446A 54
7447A 36P
7448 469
7451 15p
7453 15p
7454 15p
7460 16p
7470 3°P
7472 24
7473 25P
7474 18p
7475 no
7476 24
7480 489
7481 124
7482 64
7483A 313P
7484 85P
7485 00P
7486 180
7489 170p
7490A 20P
7491 351,
74924 25P
7493A 24P
7494 350
74954 34
7496 35P
7497 90P
74100 80P
74107 22p
74109 25p
74112 1709
74116 50p
7411874118 56p
74119 130P
74120 600
74121 25p
74122 30p
74123 36p
74125 34
70126 30p
74128 36p
74132 34

74136 24
74141 550
74142 175p
74143 204
74144 200p
74145 40p
74147 75p
74148 800
74150 50p
741514 36p
741 53 36p
741 54 500
74155 36p1
741 56 40p
741 57 34
74159 75p
74160 40p
74161 44
74162 40p
74163 40p
741 64 46p
74165 44
74166 48p
74167 150p
74170 120p
74172 250p
74173 50p
74174 56p
74175 50p
74176 40p
74177 46p
74178 700
74180 40p
74181 115p
74182 40p
74184A 94
74185 90p
74186 470p
74188 750p
74190 46p
74191 469
74192 46p
74193 459
74194 40p
74195 40p
74196 40p
74197 40p
74198 84
74199 4013

74221 55p
74251 46p
74273 124
74278 1414
74279 409
74283 50p
74284 160p
74290 75p
74283 84
74298 100p
743 51 160p
74365 34
74366 34
74367 $4
74368 34
74376 10Dp
74390 750
74393 90p
74490 96p

741 511 14
741512 13p
741013 14
741.014 24
741515 12p
741520 13p
741021 14
74 LS22 13p
74L S26 100
741527 13p
74LS28 110
741030 130
74LS32 13p
741037 14p
741038 14p
741040 14
74LS42 34
741547 36p
74LS 51 14p
741 S55 149
741073 18p
741074 16p
741.575 150
741076 18p
7415133 36p
741085 40p
741086 16p
741. 590 24
741092 30p
74LS93 22p
741095 40p
741596 54
7415107 213p

7410109 24
74LS112 20p
7410113 20p
7415114 24
7410122 25p
74 LS123 34p
74 LS124 90p
7410125 200
7410126 24
7410132 34p
7410133 259
7410136 24
7410138 270
74LS139 27p
7410145 70p
7410147 1000
7410148 75p
7415151 00p
7415153 40p
7415154 130p
74L5155 34
74L5156 36p
7410157 24
7415158 34
7412160 314
741_0161 38p
74 LS162 38p
74L5163 34
7415164 40p
74L5165 50p
7410166 55p
7415170 74
7410173 Sp
7410170 40p
7410175 40p
7410181 90p
7415190 360
7415191 313p

31119

7415193 38p
74 LS1 94 36p
7410195 35p
74101 96 46p
7415197 46p
7415221 54
741.5240 56p
7410241 56p
7410242 560
7410243 Shp

741 S244 50p
7410245 700
7412251 34
741_0253 30p
741 0256 150p
7410257 34
7410258 34
7010259 Shp
7415260 22p
7415261 509
741 5266 20p
7412273 550
741 S279 30p
741 0283 40p
7410298 90p

741029 9 My
7415321 %0P
7410323 193p
7410324 %Op
7415358
7415352 60p
741 5353
741.0.363 140p
741 S364 140p
7410365 30p
7410367 34
741_5368 30p
74LS373 55p
74 LS374 56 pp13
7410375 46p
7410377 70p
7410378 70p
7415390 46p
7410393 46p74Ls3ss ,pp,,,

'''''""741 S61 2 (1 9
7410540 900
7410541 SOD
7415610 09
7410626 150p
7410628 150p
7410670 120p
7410687 400p

4041 400 11
4042 400
4043 40p
4044 40p
4076 48p
4077
4078

lip
16p

4081 14p
4082 16p
4086 40p
4089 125p
4093 249
4094 90p
4095 74
4096 70p
4097 294
4098 900
4099 1014
4500 575p4502NE556600
4503 469
4505 400p

4507 350
4508 130p
4510 460
4511 469

4512
45p

4514 110p
4515 114
4516 56p
4518 40p
4520 500
4521 90p
4526 809
4527 80p
4528 50p

c'su 70p

:g534 non4w°

A'".,'",,,'" - -'
iii.S.

90p

4543 75P750
4553 246p
4555 34
4556 34
4560 1200
4568 2500

4569 1700
4572 30p
4583 90p
4584 3,,,,,

4585 75p
40085 9013

40097 513p

40102 1409
40103 170p
40106 360
40109 1000
40163 80p
40174 50p
40175 50p
40193 sop

14495 300p
40244 60p
40245 180p
40373 18013

40374 1130p

CA3086 48p
043089 2000
04309040.404
CA3130E 909
CA3140E 40p
CA3140 T _980
CA3160E lkula
CA3161E 150p
CA3162E 4509
CA3189E 300p
CA3240E 110P
CA32800 204
07002C 4209
DAC14085 E2
DAC0800 200p
OA C 08 oe 204
00308 3000
RAT3136 1919P

0171
I 3B8 250P

06 704
ICL7650 400p
ICL76ICM60 25011

7217 750p',
ICM7555 80p
LC7120 304
LC7130 325p
LC7137 Z70P
49103 NOP
16347 150,
1E351 48p
LF353 94
11356P 94
LF357 114
LM10C 325p
LA13014 24
LM307 45p
LM308 460
164308 N 759
164310 120p
15.1318 1500
116319 2150

IL!NAINIZ
3011

90P__
LM3352 110P

,LM.,33° 5°P
.--,.34gp _66P

`"" .4.
LM377 175p
164380 75P
LM381 AN 1193p
LM382 1209
LM384 1409
LM386 909
LM387 120P
LM389 950
LM391 150p
164393 104
,,,,A3L, 3,0P,_

-1,':_,,,, -,7,,'
I" ' '''' ''''.1M711 70p
1M723 lop,,
164733 `'''

m7"-'45 .p.s,'w

164748I .,e...^"

..P
16410 11 4134

4183 712 2b0p
64877 70 Cep
64013101, 1600
../k . sac
mk..",-,,, 258°
6401458 360
MC14951 350P
MC1496 70P
MC3340P 120p
MC3403 66p
mFIOCN 2500
MK50398 67
ML.920 800p
MN57160 620p
64962214 604
NE531 1400
96532 130P
NE533 140p
NE555 I6p

46p
98564 04
NE565 120p
NE56 1546
NE567 140p
NE570 4100
NE571 400p
NE5534A 124
PLL024 500p
8041 36 60p
S566 25 4
2441900 (16
0401024A El
S FF9634 800p
SN76477 460p
0976488 460p
59764 95 4009
$PX/2 5 641 ZE1E
SPO2 56412 E12
247120 1Kow......
TA7204 154
TA7205 2500
TA7222 150p
TA7310 1609
TBA641BX1 El
TBA800 84
TBA810 100p
TBA820 94
TBA950 2250
TC4220 350p
TCA940 175p
70410044300p
7041008 320p
1041010 200p
1041022 600p
7041024 120p
TDAI 170 30p
7042006 350p
T042020 320p
T1061CP 409
T1062 60p
11064 95p
1.071 /81 25p
71072/82 46p
1-1074 100p
11084 90p
21094 204
1L170 SO4
TL430C 70p
042240 120p
U44170 170p
0192003 100p
ULN2004 75p
01.92068 294
0192802 200p
UPC575 276p
UPC592H 275p
UPC1156H 300p
UPC1185 IS

XR2206 304
X 1,12 I 0 400P
X62211 5750
Z9414 40p

ZN41 9C 190p
29423E 1330
29424E 1300

214426E 300p
29427E 511139

ZN428E 4001.1
Z94295 210P
ZN4 50E 790P
ZN4 59 000P
291034E 204
ZN1040E 670p
ZNAI34 E23
ZNA234 860p

9124502 (4
MJE340 50p

po.,MJE2955 ---.-
MJE3305 70p
MPFI02 30p
MPE103/4 33p
MPF105 30p
641,0412 309
MPS413 50p,,,,.,
1,,,AIPSA2° I.","

1,2442 50p
-MPS/03 500

MPS456 25p
MPSA70 50p
MPSAua --I-MPSUO6 55p
MPSIJO 814
911,504

pp,
--'"MPSU65 78p

111,294 ye,,,,

--"'"TIP29C 40p
2I1,304 351,
TIP30C pop

T114314 40p
1-1P31C 54

-

TIP327 44t
TIP32
TIP33A 90p
TIP33C 84
1-11,344 90p
TIP34C 80p
TI P354 120p
TIP35C 154
TIP364 144
TIP36C 160p
TIP414 46P
TIP41C 56p
7IP424 500
TIP42C 800
T1P54 180p
211,1 20 500
116121 70p
TIP122 60p
TIP142 110p
TIP147

1600TIP2955 60p
2TX 10p
220300 13p
ZTX452 46p
ZTX500 13p
ZTX502 15p
ZTX504 300
ZTX552 55p
ZTX652 60p
21-5752 700
VN1OKM 50p
VN66A F Epp
V9094 F Ei
29697 20p
29698 40p
297064 18p
2N708 180
29918 34
2N930 18p
291132 24
261613 30p
261711 25p
292102
292160 296p
2922194 2SP
2922224 25p
2923694 170
2N2484 25P
292646 40P
2929054 24
2929074 26P
293053 269
293054 56P
293055 36P
293442 1400
293553 2400

293702/3 10p
293704/5 12p
293706/7 10p
2N3773 200p
293819 20p
293823 -""'
293866 90p
293904 15p
293906 16P
294037 85p
2 9 4 056 655
2544124 27p
2 N4126 27p
294401/3 24
294427 90p
294871 509
2 9 5062 36p

.,..,295087 K, 9
295089 Z7p
295172 27p
295192 75p
295245 40p
295401 500

'8 34
295459 30p
295460 60p
2N5485 360
295875 2500
2 N 6027 300
296052 300p
296059 325p
296107 64
2N6247 19Dp
296254 130p
2 9 6290 P65
2SC1306 100p
25C1307 150p
2501957 90p
2201969 1500
20C2028 84
2 SC2029 21:00
2502078 1800
2202335 200p
2 S02612 2014

120p
120p

39140 1109
39201 114
3N204 1209
40290 264
40361/2 750
40408 50p

140409cop
40410 1000
40594 120p
40595 I2Dp
40673 75p
40871,2 1009

TI L32I / 2 1309N
11L330 1400
7750/60 200,

BRIDGE
RECTIFIERS
1450V 19p
14 100V 20p
14400V 25P
14 600V 34
2A 50V 34
2A 100V 35p
24 400V 46P
3A 200V 60p
3A 600V 72
04 100V %PPMAN4640
4A 400V 104
6A 50V 80p
6A 100V 100p
644000 120p
10A 400V 200P
254400V 384

-

DISPLAYS
31015F 204
01704 1400
DL707 Red 1400

FND357 12°PFND500
END507 90p
MAN3640 1750

204
2 500TRANSISTORS

AD161 /2 40P
BC107 100
BC109C 14p

5C117 2°PBC169C 10p
BC172 12p

8°7 lipBCI79" 18p
BCI 82/3 10p
BC184 10p
BC187 34
60212 /3 14
BC2I4 10P
BC237 160
6C327 16p
0 1337 lop
80338 16p
BC461 24
BC516 /7 34
BC54-78 12p
BC548C 9p
BC549C 12p
BC55713 18p
8C559C 160
BCY70 24
BCY71 20p
80132 80p
80135/6 40p
B0139 40p
80189 60p
80232 96p
80233 75p
I30235 75p
80241 70p
802424 709
812568 46p
B1257/8 30p
BF839 20p
BFF140 /1 24
8E679 20p
BER80 / 1 24
8E896 184
BFX30 34p
BFX86/7 25p
BMW 25p
BFXS9 150p
BFI'50 24
BEY51 /2 24p
BEY56 30p
BEY90 75p

58Y39
00p

BS/119/20 20p
BU104 225p
13 0105 170p
B0108 250p
BU109 22rs
BU126 1509
BU1804 124
BU205 174
BU208 204
8U406 146p
BUX80 4000
BUY69C 2000
J310 50P
MJ8024 f4
MJ2501 225p
MJ2955 90p

DRIVERS
pqAP- 25°P9370 304
UDN6118 324
UDN6184 3200PCB

MOUNTING
RELAYS LOW PROEM E

SOCKETS B TI
6 or 12V DC
Cod 21,02 024

240C 1800

6 or 12V DC
Coil DPDT 5A
24V DC
240V AC 2009
6 or 12V DC
Coil SP DT 10A
24V DC
240V AC 22So

OPTO

ELECTRONICS

8 pin 913

14 pin 10p
16 pin 110
18 pin 16p
20 pin 189
22 pin 24
24 pin 24p
28 pin 26p
40 pin 34

WIRE WRAP
SOON ETS 8 I

Spin 24
14 pin MP
16 pin 84
18 pin 500
20 pin 600
22 pin Cep
24 pin 70p
28 pin 90p
40 Mn 100p

29577 000
OCP71 1801,
OR P12 1209
ORP60 124
014661 120p
11178 56p

4000 SERIES
4000 10p
4001 10p
4002 12p
4006 500
4007 14
4008 asp

4009 24
4010 20p
4011 lip
4012 169
4013 20p
4014 48p
4015 40p
4010 20p
4012 32p
4018
4019 25p
4020 48p
4021 40p
4022 44
4023 13p
4024 32P
4025 13p
4026 80p
4027 201,
4028 40p
4029 469
4030 irop
4031 125p
4033 125p
4034 1409
4035 16,
4036 275p
4037 1109
4039 2900
4040 409

OPTO
ISOLATORS

IL D74 1300
MCT26 104
MCS2400 190p
MOC3020 150p
11_074 1 80 9
T1111 713,

T1112 71314

TIL13 70p
TI1116 70p

LEDs
0.125"
TIL32

56PTIL209 Red 4
TIL211 1 2.

1IL212 Ye 'I1,...,180
n ''''''''TI1.200 Red 10p
T11222 Gr 12p
TIL228 Ye 14p
Rectangular

IR,G.11
.....

9085881 5700
T1L311 1300p
TIL312/3 114

VERO BOARD
,, .2.5 x 5

2 5" 3 75" 84
- III .2.5' x 17" 334

3.75- x 3.75" 96p
Vero Block 414
3.75' x 5" 90p..,
4 !,?,, !f_,,  I
4.75 x 7.9 630p
2.5' x 1' 110p
Spot Face Cutter 1309

_
DIODES

BY127 12p
BYX36300 20p

..._0447 PP
0490/91 9
0495
04200 p_.F.

04202 109
1N914 4p
19916 7p
194148
1N4001 /2
194003/4 4
194005 SP
194006/7 7p195401 14pbreak
195404'7 19p
5920 6..

"'Y'

SWITCHES
TOGGLE SWITCHES

Subminiature
SPST 'SPOT 66p,
DPOT 70p
Rotary Switches
IP120w, 2P6w, 3P4w,

- "DIGITAST
SWITCHES /op
Push to make
IR,68115p

(Black/10
Slide Switch DPDT
Square PCB Switch et,p

LINEAR ICs
407581 14500
4010808 994
AY1-5050 99P
AY3-1 27 0 82 5 0
AY3-1 3 50 350p
AY 3-8 91 0 440p
CA3019 80p
CA3028 1 209
CA3046 74
CA3048 224
CA3059 21369
043060E 3600
CA3080 E 714

1641014 1500
LM1801

3f 91/L M 1E186 ES
LM2917 200p
LM3302 75p
LM3900 54
LA43909 859
1-M3811 1.T9
L M3914 200P
1643915 200P
LM39I6 IMP
LM13600 11
M515131 3000
M515161 5C0p

79LS SERIES74140 11p711216804
741 SO1 tip
741002 110

-74 L SO3 14
741 SO4 12p
741 SO5 12p741 SO6 14LEDs
741 007 12p
741 008 12p
741 SO9 12p
741 010 13p

RUGBY ATOMIC CLOCK
This Z80 micro controlled clock/calender
receives coded time data from NPL Rugby. The
clock never needs to be reset. The facilities
include 8 independent alarms and for each
alarm there is a choice of melody or alternatively
these can be used for electrical switching. A
separate timer allows recording of up to 240 lap
times without interrupting the count. Expansion
facilities provided.

Ready Built Unit f 145 + f5.00 carr.
Reprint of ETI articles at £1.00 + s.a.e.

FLOPPY DISC INTERFACE
inc. 1.2 O.S. £95 + £20 installation
BBC FLOPPY DISC DRIVESB B C Single drive 51/4" 100K £230 + £6 carr.

Dual drive 51/4" 800K £699 + £8 carr.

MICRO COMPUTER BBC COMPATIBLE DRIVES
These are drives with TEAC FD50 mechanism

OFFICIAL DEALER and are complete with power supply
Please phone tor avellebiloty SINGLE: 100K £180; 200K £250;

400K £330
K £350;

BBC Model B £399
DUAL: 20 0

800K £590
400K £475;

(Inc' VAT) Carr £8/unit Drive Cables: Single £8 Dual £12
Model A to Model B Disc Manual & Formatting

Diskette £17.50
upgrade kit £50

AS DESCRIBED IN
JUNE/JULY/AUGUST

ISSUE

MICROTRAINER
Complete Kit f64.00 + £1.00 p&p
8V 1.8A PSU f7.00 + 70p p&p
1802 Ref. f7.00
IDEAL for HOBBYISTS - learn and
explore the workings of microprocessors
and unravel the mystical field of computers.
INVALUABLE for training centres, schools
and industries - gives effective insight into
micros to engineers, electricians etc not
directly involved in the computer field.
INEXPENSIVE - a truly low cost teaching
aid - in fact a short step towards
developing new ideas and systems.

Fitting charge £15

Individual upgrades also available
WORD PROCESSOR 'VIEW'

16k ROM £52
TELETEXT ADAPTOR £195
WORLDWISE 8K ROM £39

TORCH Z80 DISC PACK £780
Business, Education and Fun

Software in stock

MICRO TIMER
The programmable clock/timer is a 6502 based
dedicated micro computer with memory and 4 digit
7 segment displays to form an extremely versatile
timing device with following features:
 24 hour 7 day timer
 4 completely independent switch outputs
 6 digit 7 segment display output to indicate

real time turn-off times and reset times
 Individual outputs to day of week, switch and

Data LEDs
 Data entry through a simple matrix pad

Further details on request
Complete Kit [56.00 1 f I 00 p & p
PSU f7.00 ' 70 p p Et p

Construction details supplied

PLEASE ADD 40p p&p & 15070 VATTEC' I N( )N I AT IC I JTI ) (Export: no VAT, p&p 61 Cost)

MAIL ORDERS TO: 17 BURN LEN' ROAD, LONDON !NAN 10 1E1) Orders from Government Depts. & Colleges etc. welcome.
SHOPS AT: 17 BURNLEY ROAD, LONDON NNS 10 Detailed Price list on request.

(Tel: 01-452 1500, 01-450 6597. Telex: 922800) (Aft, itock items are normally be return of post.
. .
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COMING SOON TO .

0

CABLE AND SATELLITE TELEVISION
Going Up! Coming Down! All Change? Find out about the new directions in communications

technology before they appear on the horizon - or under your feet!

TREMOLEKO GUITAR EFFECT
A small impressive unit, costing little but producing a truly amazing sound effect combining

elements of tremolo and echo. This unique new effect for guitarists
is exclusive to Hobby Electronics!

VARIABLE POWER SUPPLY
No matter how great your interest in electronics, two items of equipment are essential: one

is a good multimeter, the other is a bench power supply.
This one is of the "cheap and cheerful" variety, but it provides a variable voltage between 3

and 30V, with current limiting at 1A1 less than 10mV ripple on the output.
For the price, could you ask for more?

GRIPOMETER
Amaze your friends, astound yourself .. . test the strength of your grip with the HE

Gripometer. Can you light up the last LED, and make the tone climb to the top of the scale?
Find out when you build this novel project!

NO -FUSS SOUND PRESSURE
LEVEL MI rEP

Calibrating this useful instrument for accurate sound pressure level readings is simplicity
itself. The only test equipment needed is an audio signal generator and a voltmeter capable

of measurements at frequencies of around 1 kHz, say.
And if you don't already have them . . . you can build those too!

'Please reserve copies of the September issue of

pool op

for
Name

Address

_IL

L J

September issue on sale
at you newsagent
from 12th August

Place_your order now

Although these articles are being prepared for the next issue, circumstances may alter the final content.
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H.E. PROJECT KITS
I.C.s TOOLS
TRANSISTORS RESISTORS
CAPACITORS HARDWARE

CASES
KITS
PCBs MAGENTA

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Projects. We supply care-
fully selected sets of parts to enable you to construct E.E. projects. Kits include ALL THE ELEC-
TRONICS AND HARDWARE NEEDED. Printed circuit boards (fully etched, drilled and roller
tinned) or Veroboard are, of course, included as specified in the original article, we even include
nuts, screws and I.C. sockets. PRICES INCLUDE CASES unless otherwise stated. BATTERIES
ARE NOT INCLUDED. COMPONENT SHEET INCLUDED. If you do not have the issue of E.E.
which includes the project - yoU will need to order the instruction reprint at an extra 45p
each. Reprints available separately 45p each + p. 8 p. 45p.
SINCLAIR SOUND BOARD Jun 83 less case
TRAFFIC LIGHT TOY June 83 less stand
H ATUGHTicarbatteryindicatonJune831.sca.
TTL LOGIC PROBE June 83
AUTO TESTER May 83
STALL THIEF May 83 (Inc relay)
STEREO VOICE OVER UNIT April 83
OPTIONAL MIC PRE AMP Ap/a 83 (no caw)
AUTO POWER DOWN April 83 no case
UNEAR OHMETER Mar 83
LOW RANGE OHMETER Mar 83
PHASE FOUR Dec 82
STEREO NOISE GATE Dec 82
TAPE/SLIDE SYNCHRONIZER Dec 82
BIG EAR Dec 62
MICROAMMETER ADAPTOR Dec 82
ODOMETER Nov 82
DIANA V.C.O. Nov 82
CB SQUELCH UNIT Oct 82
'JUNIOR' SLOTCAR CONTROLLER Sept 82
ZX INTERFACE BOARD Sept 82 inc edge con
T.V.I. FILTER July 82 £5.33
AUTO WA H June 82 £1 8.98 Inc case or Et 2.26 less case

Or

AUTO GREENHOUSE SPRINKLER June 82 £14.38
less pump and power supply

TELEPHONE TIMER June 82 £33.42 lees paver supply
(suitable type below)

POWER SUPPLY DESIGN 128 500MA June 82 £9.98
ECHO REVERS UNIT May 82. Less case £33.98

Economy case WB3 £3.78 extra
DIGITAL THERMONENTER May 82 excluding case +

£16.90
£20.88

£9.98
£21.37

£3.88
411.74

£7.29
E10.89
£10.45
£14.74
£21.37

3.72
E4.77
£5.B2
EBRO

Le
AUDIO SIGNAL GENERATOR May 82
CABLE TRACKER May 82
DIGITAL CAPACITANCE METER Apr 82
SIGNAL TRACER Apr 82
B IKE ALARM Apr 82
DIGITAL DICE Mar 82
B YCYCLE SIREN Mar 82
NOISELESS FUZZBOX Feb e2
MASTHEAD AMPLIFIER Feb 82
DRUM SYNTHESIZER Dec 81. Full kit
GUITAR HEADPHONE AMPUFIER Dec 81
IN CAR CASSE'. TE POWER SUPPLY Dec 81
SCRATCH FILTER Nov 81 Mono

Stereo

£18.98
£8.23

4.99
£7.98
£6.68

£11.72
£17.52

44.28
£8.06

£13.55
£10.37
e18.71
£15.36
£21.73

8.21
4.98

£14.96
£4.89
£9.18

95.80(leas case)
E11.33

LED VU METER Nov 81 less case
SIMPLE STYLUS ORGAN Nov 81 less case
METRONOME Nov 81
TELEPHONE BELL REPEATER Oct 81

Med linking was extra
COMBINATION LOCK Oct 81 leas aolenoid
BABY ALARM Oct 82

Fig Blinking wire
'DIANA' METAL LOCATOR Sept 812
REACTION TESTER GAME Sept 81
VARIABLE BENCH POWER SUPPLY Aug 81
ULTRASOUND BURGLAR ALARM July 81
ELECTRONIC DOOR BUZZER July 81
ELECTRONIC METRONOME July 81
CONTINUITY CHECKER June 81
ENVELOPE GENERATOR June 81
AUDIO MIXER June 81
PUBLIC ADDRESS AMPLIFIER March 81

Extras - horn speakers
PA MIC

FUZZBOX March 81
WINDSCREEN WIPER CONTROLLER March 81
STEAM LOCO WHISTLE March 131
PHOTOGRAPHIC TIMER March 81
HEATBEAT MONITOR Feb 81
TWO-TONE TRAIN HORN Feb 81 65
MEDIUM WAFE RADIO Feb 81
BENCH AMPJan 91
NICAD CHARGER Jan 81
CHUFFER Jan 81. less case
BATTERY CHARGE MONITOR Dec 82
MEMORYBANK- MINI SYNTHESISER Nov& Dec60 £29.96
TRANSISTOR TESTER Nov 81 EC 54 inc test leads
GUITAR PRE -AMP Nov 80 £6.65

case (dlecast) extra £2.29
INTRUDER ALARM Oct 80 £20.96
TOUCH SWITCH Sept80 £2.75 less case 8 contacts
GUITAR PHASER Sept 80 £16.28
SOUND OPERATED FLASH TRIGGER July A) no ekt 45.33
FOG HORN June 80 £6.64
SPEED CONTROLLER FOR R/C April 80 617.55 (teas ca.)
DIGITAL FREQUENCY METER April 80 £39.96
GUITAR TUNER Nov 79 £12.82
CAR ALARM Feb 79 £12.91

£4.87
£4.98

£12.71
£13.67

14p metre
£18.65
£8.70

7p men
434.50
412.81
426.98
£19.913

£5.96
£4.99
45.71

417.98
£5.33

£19.46
46.133 each

£4.40
£10.96

£8.20
£12.96

£3.50
£24.96

60 leas case
£8.20

410.80
£6.20
£7.53
£5.77

SOLDERING/TOOLS
ANTEX X5 SOLDERING IRON 25W £5.48
SOLDERING IRON STAND £1.98
SPARE BITS. Small standard, large, 05p each

For X5 + 525
SOLDER. Handy size
SOLDER CARTON
DESOLDER BRAID
HEAT SINK TWEEZERS
DESOLDER PUMP
HOW TO SOLDER LEAFLET
LOW COST CUTTERS
LOW COST LONG NOSE PLIERS
WIRE STRIPPERS & CUTTERS
PRICISION PETITE
12V P.C.B. DRILL
DRILL STAND
GRINDING STONE
GRINDING WHEEL
SAW BLADE
BRASS WIRE BRUSH
BURR
VERO SPOT FACE CUTTER
pin insertion tool
VEROPINS (pk of 100) 0.1"
MULTIMETER TYPE 1 (1.00 opv)
CROCODILE CLIP TEST LEAD SET.

10 leads with 20 clips 99p
RESISTOR COLOUR CODE CALCULATOR 21 p
CONNECTING WIRE PACK TYPE ED.

11 colours 48p
ILLUMINATED MAGNIFIERS

Small 2 " dla (5 x map)
Large 3" dia.4 x mag)

CAST IRON VICE
SCREWDRIVER SET
POCKET TOOL SET
DENTIST INSPECTION MIRROR
JEWELLERS EYEGLASS
PLASTIC TWEEZERS
PAIR OF PROBES WITH LEADS (cc)
O MAX PUNCHES

%"£2.98; `A" £3.06; %" £3.17; 4."£3.24

99p
£1.84

sop
29p

£8.48
12p

£1.69
£1.88
£2.69

£11.67
£7.98

sop
8Sp
SOp
SOp

£1.49
£1.98

£55.48

£1.14
E2.40
£2.98
£1.98
£3.98
£2.85
£1.50

09p
77p

MULTITIMER
TYPE 2.

2YN360TR)0K e. p.v. with
translator tester.
E14.75
AC + DC volts
DC. urrent 4
very useful
resistance
ranes.
We've used it and
we like it

"4

.fr- HELPING HANDS JIG
Q6.30

Heald base. Six ball and
socket joints allow infin-
ite variation of clips
through 360', Has 261'
diameter 12.5 magnifier
attached).ed and
recommended by our
stab.

BOOKS: ELECTRONICS & COMPUTING
205 FirstBookof Hi -Fie Loudsepeaker Enclosures
221 28 Tested Transistor Projects
223 50 Projects Using IC CA3139
225 A Practical Introduction to Digital Cs
226 HowtoBuildAdvanced ShortWave Receivers
228 EssentialTheoryforthe Electronic Hobbyist
BP39 50 (FET) Field Effect Transistor Projects
BP40 Digital IC Equivalents and Pin Connections
BP41 Linear IC Equivalents and Pin Connections
BP42 50 Simple L.E.D. Circuits
BP43 How to Make Walkie-Talkies
BP45 Projects in Opto-Electron los
BP47 Mobile Discotheque Handbook
BP48 Electronic Projects for Beginners
BP49 Popular Electronics Projects
BP56 Electronic Security Devices
BP58 50 Circuits Using 7400 Series IC's
BP59 Second Book of CMOS IC Projects
BP61 Beginners Guide To Digital Techniques
BP70 Transistor Radio Fault -Finding Chart
BP7 I Electronic Household Projects
BP75 Electronic Test Equipment Construction
0F78 Practical Computer Experiments
BP79 Radio Control for Beginners
BP80 Popular Electronic Circuits - Book 1
BP81 Electronic Synthesiser Projects
BP82 Electronic Projects Using Solar Cells
BP85 International Transistor Equivalents Guide
BP87 Simple L.E.D. Circuits - Book 2
BP92 EaeyElectronics-CrystalSetConstruction
BP94 Electronic Projects for Cars and Boats
BP98 Popular Electronic Circuits - Book 2
BP101 How to Identify Unmarked IC's
BP103 Multi -Circuit Board Projects
P108 International Diode Equivalents Guide
BP109 The Art of Programming the I K ZX81
BPI 14 The Art of Programming the 16K ZX81
BPI 19 TheArt of Programming the ZX Spectrum

£0.95 Semiconductor Data Book Newnes
£1.25 Basic Electronics Theory and Practice
£1.25 Microprocessor for Hobbyist
E1.25 Burglar Alarm Systems
£1.95 Electronics. Build and Learn
E1.95 Electronic Projects in Music
E1.75 Electronic Projects in Photography
£3.50 Electronic Projects in Home Security
£3.50 Questions and Answers Electronics
£1.50 Electronic Projects in the Car
£1.95 20 Solid State Projects Car and Garage
£1.95 110 Electronic Alarm Projects
E1.35 Computing is Easy
VI .95 2X81 Users Handbook
£1.95 2081 Basic Book
£1.95 Byteing Deeper into Your ZX81
41.75 The ZX Spectrum Explored
41.50 24 50 CMOS J.C. Projects
£0.95 BP24 52 Projects Using IC 741
£0.50 BP44 IC655 Projects
£1.75 BP50 IC LM3900 Projects
41.75 BP65 Single IC Projects
£1 .75 BP69 Electronic Games
£1.75 BP72 A Microprocessor Primer
£1 .95 BP73 Remote Control Projects
41.75 BP74 Electronic Music Projects
£1.95 BP76 Power Supply Projects
£2.95 BP83 VMOS Projects
£1.35 BP84 Digital IC Projects
£1.75 BP88 How to Use OP -Amps
£1 .95 BP90 Audio Projects
£2.25 BP93 Electronic Timer Projects
40.65 BP95 Model Railway Projects
£1.95 BP97 IC Projects for Beginners
£2.25 BP99 Mini Matrix Board Projects
£1 .95 BPI 05 Aerial Projects
£2.50 BP106 Modern OP -Amp Projects
£2.50 BP115 The Pre Computer Book

E8.95
£7.98
£4.75
£5.55
£3.90
£3.90
£3.90
£3.90
£2.70
£3.90
£4.80
£5.98
£4.25
£5.75
£5.75
£5.45
£6.45
£1.35
£1 .25
£1.95
El .35
£1.50
£1.75
£1.75
£1.95
E1.75
£1.75
£1.95
£1.95
£2.25
£1.95
£1.95
£8.95
£1.95
£1.95
£1.95
£1.95
£1.95

Crystal earpiece
Magnetic eairpiece
Stethoscope attachment
Mono headphones
Stereo headphones
Telephone pick up coil
Min buzzer 6V 50p; 12V 65p
Euro breadboard £6.40
S Dec breadboard £6.98

Speakersmin 8 ohm 87p; 64 ohm 89p;
80 ohm 98p

85p
15p
69p

£2.98
£4.35

72p

Brimboard breadboard £6.98
Verobloc breadboard £4.20
PCs etching kit £4.98
ZX81 ectge connector £2.25
Ferrite rod 5 inch 59p
PP3 clips 10p
PP9 clips 11
2 station intercom £6.75
IC sockets 8 pin 16p; 14 pin 17p

16 pin 18p

ADVENTURES WITH
MICROELECTRONICS

ADVENTURES WITH
DIGITAL ELECTRONICS

Similar to 'Electronics' below. Uses
I.C.s. Includes dice, electronic organ,
doorbell, reaction timer, radio etc.
Based on Bimboard 1 bread board.
Adventures with Microelectronics
£2.98
Component pack £29.64 less
battery.

Entertaining and instructive. Includes
details of some digital ICs and 8 pro-
jects: shooting gallery, 2 way traffic
lights, electronic adder, computer
space invaders game
ing.
Adventures with Digital Electronics
book £3.25
Component pack including bread-
boards £42.50 less batteries.

ADVENTURES WITH ELECTRONICS Duncan

An easyto follow book suitable forall ages. Ideal for beginners. No soldering,
uses an S -Dec breadboard. Gives clear instructions with lots of pictures. 16
projects -including three radios, siren, metronome, organ, intercom, timer,
etc. Helps you learn about electronic components and how circuits work.
Component pack includes an S -Dec breadboard and all the components for
the projects.
Adventures with Electronics £2.85. Component pack £18.98 less
battery.

292 Handbook of Integrated Circutis IIC's) Equiv. 8 Substitutes £1.95
222 Solid State Short Wave Receivers for Beginners 41.25
227 Beginners Guide to Building Electronics Projects e1.95
BP I First Book of Transistor Equivalents and Substitutes £1.50
BPI 4 Second Book of Transistor Equivalents and Substitutes e1.75
BP27 Chart of Radio, Electronic, Semi -conductor and Logic Symbols £0.50
BP32 How to Build Your own Metal and Treasure Locations £1.95
BP36 60 Circuits Using Germanium Silicon and Zener Diodes £1.50
BP37 50 Projects Using Relays SCR's and TRIACS £1.95
BP51 Electronic Music and Creative Tape Recordings £1.95
BP53 Practical Electronics Calculations and Formulae £2.98
BP57 How to Build Your Own Solid State Oscilloscope 41.95
BP80 PracticalConstruction of Pre-amps.ToneControls,FIlters &Ann 41.45
BIWA Beginners Guide to Microprocessors and Computing £1.75
8P67 Counter Drive and Nueral Display Projects 41.75
BP86 An Introduction to BASIC Programming Techniques £1.95
BP107 30 Solderleas breadboard Projects - Book 1 42.25
BP110 How to Get Your Electronic Projects Working ' 41.95
BPI 17 Practical Electronic Building Blocks - Book 1 £2.25
Elementary Electronics. Sladdin. Excellent theory and 35 constructional

projects. Uses S -Dec. First steps to CSE level £3.95
Interfacing to microprocessors and microcomputers £8.75

AY3-8912 I.C. £5.95
ZX81 edge

connector£2.25
ZX81 edge plug

£1.50
ZX Spectrum edge
connector £2.55

SINCLAIR SOUND
BOARD KIT A5
June 83 H.E.

complete (less case)
£18.98.

Reprint extra 45p

30 SOLDERLESS BREADBOARD PROJECTS
Book 1 by R. A. Penfold

Clear verobloc layouts and circuit diagrams. I ncludes fuzz box, radio, metronomes,
timers, transistor checker, switches etc.
Introduction gives basic information on components including resistors, capacita-
tors, I.C.s, transistors, photocells etc. Ideal for beginners as well as those with
some experience.
Complete kit including verobioc, book and components (leas batteries)
£24.'75
Less book £22.50, less verobloc £20.25. Book only £2.25.

ZX SPECTRUM AMPLIFIER
250mW output. Volume control. Internal
speaker. Very simply connected using load/
save lead. Puts real power even into the
simplest "Beep" commands. Adds a real
"zing" to musical programs and games.
Requires PP3 battery - not supplied. Very
low current drain. Supplied ready built
complete with demo software and instruc-
tions.

ORDER AS: ZX SPECTRUM
AMPLIFIER (SAHE) £6.98

ZX SPECTRUM SUPER AMPLIFIER
250mW output. Now add synthesizer quality
to those "Beep" comands. Supercircuit with
adjustable ATTACK, SUSTAIN and DECAY
envelope controls. Plus variable ECHO.
Generates a wide range of special effects.
Five graduated controls. Internal speaker.
Very smart case. Requires batteries - not
supplied. Very low current drain. Ready built
complete with demo software and instruc-
tions.
ORDER AS: ZX SPECTRUM SUPER

AMPLIFIER1SSAHE) i17.98

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with

orders or send sae (9 x 4)
CONTAINS LOTS MORE

KITS, PCBs &
COMPONENTS

ELECTRONICS
CATALOGUE

Illustrations, product descriptions, circuits all in-
cluded. Up-to-date price list enclosed.All products
are stock lines for fast delivery.
Send 80p in stamps or add 80p to order.
FREE to Schools/Colleges requested on official
letterhead.

MAGENTA gives you FAST DELIVERY OF OUALITY COMPONENTS& KITS. All pro-
ducts are stock lines and are new &full specification. We give personal service &quality
products to all our customers - HAVE YOU TRIED US?

MAGENTA ELECTRONICS LTD.
Magenta Electronics Ltd, Add 45p P&Pto all orders
HA39, 135 Hunter St., Prices include VAT
Burton on Trent, SAE all enquiries.
Staffs,DE14 2ST. Official orders welcome.
MAIL bRDER ONLY. OVERSEAS. Payment must be in sterling.
0283 85435. Mon -Fri 9-5 IRISH REPUBLIC and BFPO UK PRICES.
Access/Barclaycard (visa) by phone EUROPE: UK Prices plus 1096.
or post ELSEWHERE: write for quote.
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 All About Electronics

ALL ABOUT
ELECTRONICS
Our new Beginner's Series tells you all you'd like to know

about electronics. From start to finish. All about
components and circuits, all the theory you need to get

started in the world of electronics.

The Story So Far
Last month, we looked at electricity
itself: what it is (a flow of electrons) and
its three fundamental quantities
(potential difference, current,
resistance which are tied together in a
physical way defined by Ohm's Law. Put
into mathematical formulae, Ohm's
Law can be expressed by:

V = IR

I = V/R

R = V/I

So, if two of the quantities in any
electronic circuit are known, the third
can easily be calculated.

There are two main types of
electricity: DC (direct current, where
the potential difference, or voltage,
remains constant - this is the sort of
electricity which is obtained from a dry -
cell battery - and AC (alternating
current), where the potential difference
alternates between two extremes.
House electric systems are AC and here
the voltage alternates between equal
positive and negative amounts to give
an overall voltage of 240V.

We saw that electricity need not
always consist of large currents and
large voltages, hence the need to divide
the units of current (the ampere) and
voltage (the volt) up into smaller parts,
such as a microamp:

ie, 1 x 10-6 = A

or, say, a millivolt:

ie, 1 x 10-3 = V

Voltages and currents such as these are
the sorts which we mayfind from such a
device as a microphone which converts
sound waves into electricity. We tend to
call such voltages and currents signals

Keith Brindley

- they represent the sound in an
electrical way, just a traffic signals
represent what to do next in a way
which the motorist can understand.
Now that we have seen exactly what
electricity is, we're going to turn out
attention to what electricity does. In
other words, we are going to study the
main effects of electricity.

Let There Be . . . Heat!
The first effect, observed every day
when a light bulb is turned on is the
creation of heat. Any conductor, if a high
enough potential difference is applied
across it, will conduct enough electricity
to get warm. The thinner the conductor,
the lower the potential difference it
takes to heat it. What happens in a light
bulb is that the conductor (known as the
filament) is so thin that it doesn't
take much electricity to heat it up. And it
gets hot! So hot that it radiates enough
energy to glow white hot - in other
words, it gives off light.

Heat is also dissipated from the bar of
a bar fire or a ring of an electric cooker,
but here the electricity used only makes
the bar or ring glow red hot - even
though more electricity is used and
more heat is given off than with a light
bulb filament.

The reason for this generation of heat
is connected with the very reason why
electricity flows at all, ie, because the
atoms of conductors allow their
electrons reasonably free movement.
The key phrase here is "reasonably free
movement". No atom gives up its
electrons without a struggle, however
good a conductor it is and force (or
energy) is always required to take the
electron away from the atom. The
potential difference applied across the
conductor provides this energy by
literally pulling the electrons out of orbit
towards the positive side of the voltage
source. When the electron jumps along
to the next atom to take its place in

'orbit', some of that energy is then given
off and is released as heat (Figure 1 ).

Thick And Thin
In a large mass of conducting material
the effect of these small heat releases is
to raise the temperature only by a small
amount. In a thin conductor, however,
the temperature obviously rises more
dramatically with the same potential
difference, even though the actual
power released is identical. So, light
bulbs are manufactured with a very thin
filament so that only a small amount of
power is used up or dissipated for the
amount of light emitted.

Naturally, there is a mathematical
relationship between the amount of
electricity and the power dissipated as
heat. It is summarised by a formula
which can be used to calculate the
power dissipated by any conductor with
a voltage across it:

P = IV (measured in watts)

So, for example, a potential difference of
100V across a conductor, with a current
of 10A through it, would mean that the
conductor will dissipate a power of:

100 x 10 = 1000 watts = 1kW
(ie, one kilowatt)

But, from Ohm's Law we know that V =
IR and I = V/R. So also: P = 12R = V2/R.

This means power is also dissipated
by a resistor in a circuit, not just a
conductor, and we can calculate the
power dissipated by that resistor if we
know its value and the value of
the current through it, or the voltage
across it. Enough said for now, but next
month when the whole topic of
resistance is discussed in depth, you'll
see how the question of power plays an
important role in our choice of resistor
in a given electronic circuit.
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ELECTRON FORCED AWAY
FROM ATOM BY ATTRACTION

OF POSITIVE VOLTAGE ENERGY GIVEN OFF
WHEN ELECTRON JOINS

ATOM = HEAT

Figure 1. An electron can be forced away from its atom with the application of a
voltage, but the energy used to force it away is released when the electron finds
another atom with a missing electron.

O
COMPASS

Figure 2. When the circuit is
completed the needle of the compass
will jump to a new position. As the
circuit is disconnected the compass
needle will once again point north.

Figure 3. When current passes
through a coil of wire, the
electromagnetic field is stronger than
that from a single length of wire. A
north- and south -pole are generated.
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Figure 4. Winding the coil around a
soft iron former concentrates the
electromagnetic field.

N POLE S -POLE

CURRENT t

Figure 5. Reversing the direction of
the electric current reverses the
magnetic field.

Electromagnetism
The second effect of electricity we shall
now look at is the magnetic field which
is formed whenever a current is passed
through a conductor. You can 'see' this
magnetic field if you have a magnetic
compass, a battery, a bulb and
connecting wire. Simply position the
compass close to the middle of the
length of wire (Figure 2) and then
connect the two ends of the wire to the
battery. As you connect the circuit the
compass needle will jump, then steady.
Similarly, when you disconnect the
wire, the needle of the compass will
once again jump, then steady and point
north.

This magnetic field is caused, like
heat, by the energy electrons give off
when jumping back to an atom. It is
termed electromagnetic radiation to
distinguish it from magnetic radiation
from a permanent magnet (eg, bar-
mag net, horseshoe -magnet) - electro-
magnetic radiation only occurs in a

conductor when an electric current is
flowing.

If you do the experiment in Figure 2
you will see that the field generated is
not a very powerful one. If might have
caused the compass needle to move but
it certainly would not have been strong
enough to pick up a piece of metal, a pin
for example. One way to increase the
field should be obvious: increase the
current. But there is a limit to how much
current is available from a power source

Figure 6. A relay can be used to switch
currents (some relays have as many as
10 sets of switch contacts) upon
application of a small current to pass
through the coil.

LEVER PULLED TOWARDS COIL
WHEN CURRENT FLOWS
THROUGH COIL

CONTACTS CLOSE WHEN
LEVER MOVES TOWARD
COIL

COIL WOUND ON SOFT
IRON FORMER

Figure 7. Inside a typical relay.

such as a battery. A better way to
increase the magnetic field is to loop
the wire into a coil, as in Figure 3. Each
turn of the wire radiates its own field
and the total effect is to create a

magnet which is n times as strong as
the single wire, where n is the number
of loops in the coil.

Loop The Loop
Another way to create a stronger
magnetic field is to form this loop
around a metal core (soft iron is best).
The soft iron core (Figure 4)
concentrates the field, producing a
stronger electromagnet. Figure 4
shows how the coil is now effectively a
single magnet with the usual north (N)
and south (S) poles. When the current
flows as shown, ie, anti clockwise, the
north pole is at the right hand end of
the electromagnet. However, if the
current flows clockwise as in Figure 5
the poles reverse ends!

We have now seen the magnetic field
which is generated around a conductor
with a current flowing and the next
question must be to ask, how can we
use this effect? After all, an
electromagnet is an electromagnet and
by itself it must have only limited use. The
most important use in the form is
probably in a relay, an example of which
is shown in Figure 6. Such a rely has an
electromagnetic coil inside, which is
operated by a specific voltage and
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 All About Electronics
current. When current flows through
the coil it creates a field which pulls a
lever towards it (Figure 7) activating
switch mechanisms. The current to
activate the coil is small but the current
which is switched by the switch
mechanism can be large and at a high
voltage. So, for example a relay can be
used to turn on and off a 240V mains -
powered heater with only a 9V battery
as in the circuit in Figure 8.

Undeniably though, electromagnet-
ism doesn't seem to offer much until we
consider the electromagnet in use
alongside another, say a permanent
magnet. If we remember the statement
"like poles repel, opposites attract",
then we can begin to understand the
real usefulness of being able to switch
magnetism, the force that pulls opposite
poles together and pushes like poles
apart, on and off at will.

Testing, Testing
The single conductor and compass
experiment of Figure 2 shows such a
force making the needle of the
compass (a permanent magnet) jump.
Obviously, if we take our coil of wire
formed around a soft iron core and pass
a current through it, then put it beside a
strong permanent magnet, the force
between the two magnets will be a lot
stronger. And, more important, because
the strength of the electromagnetic field
depends on the current through the coil,
the force between the two magnets
depends on the current passed through
the coil.

This principle is used in the common
test meters used everyday in
electronics. Figure 9 shows the basic
part of a meter. The main items include
a permanent magnet, a coil wound on a
former, and a pointer attached to the
coil. The coil is mounted on bearings so
that it can rotate. The magnet's poles
are shaped so that the field produced is
radial and equal at all points on the coil.
A coil -spring ensures the coil always
returns to the same position when no
current is passed.

When a current is passed through the
coil, the electromagnetic field,
interacting with the permanent
magnetic field, forces the coil to rotate.
When the force produced equals the
force which the spring exerts against it
an equilibrium is set up - in other
words, the coil stops turning. The
pointer therefore indicates on a scale
the strength of the magnetic field
produced by the coil and, because the
field depends on the current through the
coil, the position of the pointer on the
scale is an indication of the size of this
current.

For accurate measurements, all parts
of a meter obviously need to be carefully
designed and manufactured, but
modern day meters can exhibit full-
scale deflection (FSD), ie, the pointer
goes from zero to maximum, when
currents of only 1 uA or so are passed
through the coil. A modern multimeter
suitable for a selection of general-
purpose test measurements in
electronics is shown in Figure 10. This
multimeter has a switch in order that

SWITCH

T 19V

MAINS
POWERED
HEATER MAINS

Figure 8. Showing how a relay and a
9V battery can turn a mains -powered
heater on and off.

POINTER

COIL SPRING

JEWELLED
BEAR ING

CONNECTION1
TO COIL

Figure 9. Inside a moving -coil meter.

the measurement range can be
changed, so that larger currents can be
measured. Also on the switch dial are
locations so that voltage and resistance
measurements can be taken, all with
the same meter!

Now, how can this be done? How can
we use the same meter to measure
current, voltage and resistance at the
flick of a switch? For the answer we
must look at some circuits to under-
stand exactly what we are measuring.
Then we will see how to measure them.

Current
Figure 1 la shows a circuit of a battery
and a resistor. Battery voltage is 10V
and the resistor has a value of 10k (ie,
10,000 ohms). So we can calculate,
using one of the formulae associated
with Ohm's Law, the current in the
circuit:

V 10
I = = - 10-3A = 1mA

R 10,000 1

Figure 1 1 b shows how we measure
current. The meter must be part of the
circuit - in this way the current actually
passes through the meter coil. If the
meter has FSD of 1mA then the pointer
of the meter will be at its maximum
position. If the meter had FSD of 10mA
the pointer will be only 1/10th of the
way across the scale.

But what happens if the meter has
FSD of only 1 uA? The pointer will try to
go off the scale! The current going
though the coil (1 mA) is one thousand
times greater than the current the coil
was designed to withstand and it may
"burn -out" ie, the heat generated by the
current may actually be great enough to
melt one or more of the loops of the coil.
Once this occurs a break in the circuit

Figure 10. A typical digital multimeter
with test probes.

10k

METER

al b I

10k

Figure 11a) Current flows when a
resistor is connected to a battery b)
measuring the current using a meter.

will be made and the meter is ruined.
For this reason you must be very careful
when using a test meter not to attempt
to measure greater currents and
voltages than the meter is switched to
read at FSD. It is easy to adapt a meter
with a very low FSD to measure
currents of much greater value as
shown in Figure 12a.

The meter can only be used to
measure a maximum current of 1 uA but
the current in the circuit is 1 uA (as
Figure 1 1 a). So to use this meter we
need to sample only 1 uA of the 1 mA
circuit current and bypass the meter
with the other 999uA. We do this as in
Figure 12b by putting a resistor, R2, in
parallel with (ie, across) the meter. The
resistance is calculated to allow 999uA
through for every 1 uA which the meter
allows through.

Now the voltage across the meter is
the same as the voltage across the
meter resistor (because they are joined
at both ends - they are in parallel)
whatever happens. So from Ohm's Law

IR (meter) = V = IR (resistor)

That is, the current though the meter
coil multiplied by the coil resistance
must equal the current through the
resistor multiplied by its own
resistance. We know that the current
though the meter has to be 1/999 of the
current though the resistor so

9919 x R (coil) = I x R2

So, R2 = R/999 (coil). If the coil resistor
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FSD
luA

101.

Ok

10k

Figure 12 a) measuring a current which is larger than the FSD current of the meter
- some of the current has to bypass the meter coil b) a shunt resistor (ie, in
parallel) allows some current to bypass the coil
Figure 13 a) The voltage across a resistor b) measuring the voltage using a meter
with a series resistor.

is say 1k, then R2 = 1000/999 = IR. In
this example we must put a resistance
(which is 1/999 of the meter coil
resistance) in parallel with the meter
to let the meter which has FSD of luA
measure up to 1 mA. Other current
values can be measured simply by,
putting another value of resistor,
calculated as above, in parallel with the
meter. All the switch does in a
multimeter such as that of Figure 10 is
to connect in a different value resistor
for every range of current to be
measured.

Voltage
Voltage measurement is slightly
different. The circuits in Figure 13 show
why. Say we went to find out the voltage
across R2 in Figure 13a. We can
calculate the voltage using Ohm's Law
if we want, but in such a simple example
it is possible to calculate the voltage by
introspection. Look at the circuit: there
are two equal resistors in the series (ie,
in a line) across a source of 10V. So
the mid -point of the resistor will have a
voltage at the mid -point of the source
voltage: 5V.

If we use the same meter as above, ie,
with FSD of 1pA and a coil resistance of
1k, then we can calculate from Ohm's
Law the current which will pass
through the coil if the meter is simply

Figure 14. A typical analog multi -
meter scale. Note the reverse -reading
resistance scale.
Figure 15. A typical use of a meter
to measure an unknown resistance
value.

FSD
1uA

INTERNAL
CELL

VARIABLE
RESISTOR

TEST PROBES -or UNKNOWN
RESISTOR

placed across the resistor to measure
5V:

, V 5
R 1000 = 5mA

(ie, 5000 times the FSD current!)

Obviously such a current will damage
the meter, so we need to restrict the
amount of current to be no greater than
the meter's FSD current (1uA). When
we measured large currents using the
meter we connected a resistor in
parallel to restrict the current flow
through the coil. Things are different,
however, when we want to measure a
large voltage - we add a resistor in
series (Figure 13b).

To calculate the value of this resistor
we must remember that the aim is to
restrict current flow through the meter
to 1 A. So the total resistance of the
meter coil to the added resistor must
only pass 1 A of current. From Ohms
Law therefore,

R (total) = V 5
I 1x10-6

= 5 x 106 ohm = 5M (5 Megohm)

The meter coil resistance is 1k so the
added resistor should have a value of
4999000 ohms. It is not possible to
manufacture a resistor to this sort of
accuracy so in fact a resistor of 5M
would be used. In a multimeter such as
that in Figure 10 different values of

series resistors are switched in to
measure different voltage ranges in the
same way that different values of
parallel resistors are switched in to
measure current.

Resistance
Measurement of resistance is a lot
different! A resistor is a passive device:
unless a current is passed through it no
voltage occurs to be measured and
unless a voltage is applied across it no
current can be measured, so a meter by
itself will not be able to measure
resistance. Any multimeter therefore
has an internal battery cell to provide
voltage and current. The current which
passes through the resistor is given by
Ohm's Law:

V
I- R

and the voltage is fixed by the voltage of
the cell. So the current which flows is
determined by the value of the resistor
being measured. If we measure this
current, using the meter as we've
already seen, the position of the pointer
will therefore indicate the value of the
resistor.

An important point to note with a
multimeter switched to measure
resistance is that the current (therefore
the pointer position) is inversely
proportional to the resistance of the
resistor being measured. In other words
the meter appears to read backwards -
the higher up the scale the pointer is,
the lower the value of resistance. This
also means that the scale is non-linear,
ie, equal amounts of resistance are not
equally spaced. An example of a typical
multimeter scale is shown in Figure 14.
You can see the linear scales of voltage
and current and also the non-linear
reverse scale of resistance. A typical
resistance measuring circuit is shown in
Figure 15. The main component to.note
is the variable resistor in the circuit
which allows for varying voltages due to
the cell discharging with time and use:

Using a resistance meter (or ohmeter)
is a little bit different to a voltage meter
(voltmeter) or current meter (ammeter)
in that you first have to set the meter to
read zero resistance on the scale, by
adjusting the variable resistance when
the ohmmeter probes are in good
contact. This makes sure that at every
resistance reading the varying voltage
from the internal cell has been allowed
for.

Safety First
An important characteristic of any
meter is its sensitivity, ie, how far the
pointer moves for a given current. It
is normally expressed in ohms -per -volt
(R/V). The more sensitive a meter is, the
higher the R/V ratio will be. Any meter
can be given such a rating by dividing its
FSD current into one volt. For example a
1 uA FSD gives:

sensitivity = 1V/1uA = 1 x 106 R/V

If you are going to purchase a

multimeter for use in electronic
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 All About Electronics
Table 1. Circuits symbols for this
month's new components.

Table 2. Standard abbreviations for
measurements and values used
universally in electronics. It is
important to distinguish between
capital and lower case abbreviations,
as they can mean different things.

Table 2

DC direct current

AC alternating current

V voltage/volts

I current

R resistance/ohms

A amperes/amps

m 1 x 10-3 eg, one milliamp = 1mA

u 1 x 10-6 eg, one microvolt = 1uV

n 1 x 10-9 eg, one nanovolt = 1nV

p 1 x 10-12 eg, one picofarad
= 1 pF

k

M 1 x 106 eg, one megohm = 1MR

P power

W watts

1 x 103 eg, one kilovolt = 1kV

-0-
-0-

bulb

meter

ammeter

voltmeter

ohmmeter

Table 1

coil

relay (with 100R
coil and one switch
contact

variable resistor

measurements, make sure you get one
with as high a sensitivity as you can
afford. Buy one with a sensitivity of at
least 50,000 ohms/volts, preferably
100,000 ohms/volts.

The last thing to remember about
multimeters is that there are a few rules
you must follow which ensure the
meter isn't damaged in any way:

 When you measure a current,
voltage, or resistance which is
unknown always measure it first on
the highest range and step down
range by range until you obtain a
good measurement. This will make
sure that the meter coil is not burned
out by too large a current.

 The meter has to be polarised
when taking DC voltage and current
measurements ie, the negative
terminal of the multimeter goes to
the more negative side of the circuit
and the positive terminal to the more
positive side of the circuit. This

prevents the meter pointer going in
the reverse direction and being bent
or damaged. AC measurements are
different, however. A small circuit
inside the multimeter converts AC to
DC and always makes sure the coil
turns in the right direction.

 Resistance measurements must not
be taken with the resistor in circuit. A
voltage may be present across the
resistor when in circuit and too much
current may flow through the coil
due to this voltage and the coil may
be damaged.

Finally, Table 1 gives a list of the new
circuit symbols we've met this month
and Table 2 lists some common
abbreviations in electronics. Learn
them well, you will see them time and
time again. Next month, we will go
deeper into the bits and pieces used in
electronics - the components which go
together into circuits - and show you
how they work.

HE

WhereEarth
can I obtain

WI)
qualityqualityTransistorss Cases,'

C,apacitouses ,
Bulbs ,rs, Besistors,

Cable,
F

Plugs

Sockets ,
Nuts , Bolts,

Coils

Chokes
,1est

Instruments

t a Pace k can
sakk a

afford

S

Vislyford
ELECTRONICS LIMITED

22 STATION ROAD. TWyFORD, near READING. BERKS.
Telephone 0734 340333
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XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound
erial and crystal earpiece and all components
o make a sensitive miniature radio. Size: 5.5 x
.7 iv 2cms. Requires PP3 9V battery. IDEAL

FOR BEGINNERS. £5,00

HOMEHOME LIGHTING KITS
Those kits contain all necessary components and full
instructions & are designed to replace a standard Wall
switch and control up to 300sy of lighting.

TDR300K Remote Control £14.30
Dimmer

MK6 Transmitter for above £ 4.20

TD300K Touchdimmer £ 7.00

TS 300K
TDEX

Touchswitch £7.00
Extension kit for 2 -way
switching tor TD300K £ 2.50

LD300K Rotary Controlled £3.50
Dimmer

Nowt
stOCK

'JUPITER ACE
availaY e MICROCOMPUTER

uses FORTH which executes about 10 times faster and
requires less program memory than a comparable program

using basic. Features 8K ROM, 3K RAM, built in speaker,
40 key keyboard and a 32 x 24 line -flicker free display on TV.

Comessupplied complete with leads, mains adaptor, a comprehensive
easy -to -follow manual on Forth programming -r FREE cassette

containing 5 sample programs. ONLY £75.0n 02.00 carriage

JUPITER ACE SOFTWARE
VATI

J3 SPACE INVADERS £3.90
..14 SWAMP MONSTERS £3 90
J5 DOT MAN £3.90

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on the
ICL7126 (a lower power version of
the ICL7106 chip) and a 31/2 digit
liquid crystal display. This kit will
form the basis of a digital multi -
meter (only a few additional re-
sistors and switches are required -details supplied),
ore sensitive digital thermometer 1-50°C to+1 50°C)
reading to 0.1°C. The basic kit has a sensitivity of
200mV for a full scale reading, automatic polarity in-
dication and an ultra low power requirement -giving
a 2 year typical battery life from a standard 9V PP3
when used 8 hours a day, 7 days a week

Price £15.50

EU)

DRAGON 32 £143 + £7 carriage
ORIC 1 £143 + £2.50 carriage
( 48K RAM)

r COMPONENT PACKS
PACK 1 650 Resistors 47 ohm to 10 Mohr',

PACKS -7
PACK

per value E4.00
PACK 240 x 16V Electrolytic Capacitors

10).F to 10000F - 5 per value E3.25
PACK 360 Polyester Capacitors 0 01 to

1uF/250V - 5 per value E5.55
PACK 445 Sub -miniature Presets 100 ohm to

1 Mohrn - 5 per value E2.90
PACK 5 30 Low Profile IC Sockets 8. 14 and 16

- pin - 10 of each E2.40
,PACK 625 Red LEDs 15mm dial E1.25

3 -NOTE dig
DOOR CHIME

Based on the SAB0600 IC the kit is supplied
with all components, including loudspeaker.
printed circuit board, a pre -drilled box 195 x
71 x 35mm) and full instructions. Requires
only a PP3 9V battery and push -switch to
complete. AN IDEAL PROJECT FOR BEGIN-
NERS. Order as XK 102.

£5.00

H.,,,,, FREE GREEN CATALOGUE yet'
N0.71 Send S.A.E. 6" x 9" TODAY!!

It's packed with details of all our KITS plus large range of SEMICONDUCTORS
including CMOS, LS TTL, linear, microprocessors and memories; full range of

LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO
and Antex products as well as books from Texas Instruments, Babani and Elektor.

ALL AT VERY COMPETITIVE PRICES.
ORDERING IS EVEN EASIER - JUST RING THE NUMBER YOU CAN'T

FORGET FOR PRICES YOU CAN'T RESIST.

5-6-7 8-9-10
Answering

service evngs
and give us your Access or Barclaycard No. or write enclosing
cheque or postal order. Official orders accepted from schools, etc. & weekends

FAST SERVICE  TOP QUALITY. LOW LOW PRICES

T Kii Boston Road
London W7 3SJ

No circuit is complete without a call to

ELECTRONICS

Add 65p postage & packing +15% VAT to total
Overuse Customers,

Add E2.50 (Europe), E6.00(eleeWhefel for p&p
Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.

OPENgam to 5pm (Mon to Fri)
Warn to 4cim ISM/

EZ3

ALL
PRICES

EXCLUDE VAT
TEL 01-567 8910 ORDERS

01-579 9794 ENQUIRIES
01-579 2842 TECHNICAL AFTER 3PM

r LCD 31/2 DIGIT MULTIMETER
16 ranges including DC cottage 1200 my -1000
v) and AC voltage, DC current (200 mA-10 Al
and resistance 10-2 MI + NPN & PNP transistor
gain and diode check. Input impedance 10M.
Size 155x88x31 mm. Requires PP3 9v battery.

Test leads included ONLY E29.00

/ ELECTRONIC LOCK KIT XK101 1111

This KIT contains a purpose designed
lock IC, 10 -way keyboard, PCBs and all
components to construct a Digital
Lock, requiring a 4 -key sequence to
open and providing over 5000 different
combinations. The open sequence may
be easily changed by means of a pre -
wired plug. Size: 7 x 6 x 3 cms. Supply:
5V to 15V d.c. at 40uA. Output:
750mA max. Hundreds of uses for
doors and garages, car anti -theft
device, electronic equipment, etc. Will
drive most relays direct. Full instruc-
tions supplied. ONLY £10.50

Electric lock mechanisms for use with
latch locks and above kit

£13.50

r DISCO LIGHTING KITS
DL 1000K
This value -for -money kit
features a bi-directional
sequence, speed of sequence
and frequency of direction
change, being variable by
means of potentiometers and
incorporates a master dimming control.

£14.60
13121001
A lower cost version of the above, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum.

Optional opto input DLA1 Only £8.00
Allowing audio ("beat')
-light response. 60p
DL3000K
This 3 channel sound to light kit features zero
voltage switching, automatic level control &
built in mic. No connections to speaker or amp
required. No knobs to adjust - simply connect
to mains supply & lamps.
(1Kw/Channel) Only £11.95

PLEASE
QUOTE

YOUR

7
NUMBER
WHEN
ORDERING

he MIGHTYMaGETS
/V\ SOLDERING

IRON 18 WATT
SUMMER 0

U v1nact -nth

vm p!` rri
a. 12 MONTH GUARANTEE Xl
(n usual price £5.461.35p post

ShR BREWSTER

OFFER ENDS 30/9/83

LIMITED

- 8 UNION ST. PLYMOUTH PLI 3HG

0752 6650.11

rEer)U
tilt
CATTAL°I"

I ELECTRONICON
KITS

I RADIO
KIT

I
I
I
I
I
I
I
I

I

I

MEI IMM ti

This AM radio issupplied with building instructions pluscomprehen-
sive electronic theory, exercises and test procedure. A complete
learning package, requiring only a 9V battery.
The largefibreglass printed ci rcuit board has been designed in 3 sec-
tions -a TRF radio, a bass treble control and an amplifier push-pull
output circuit. Each section can be built and tested as a separate
project.
This comprehensive radio circuit shows an application of tuned
circuits, I.C.'s, field effect and bipolar transistors, common emitter
and collector configurations, stabilizer circuits, feedback circuits,
complementary output stages, etc.
The radio project kit should give entertainment and interest to the
novice, yet provide valuable learning material for the electrical
student. Particularly relevant to current T.E.C. electronic courses.
The price is only V11.99 inc. VAT +£1.50 p&p.

Educational and quantity enquiries welcome.

Send cheque or postal order to:-
HAZZLE WOOD ELECTRONICS

Sales Department,
149 Main Street,

Grenoaide,
Sheffield, S30 3PN.
Tel: 0742 463585

Send an S.A.E. to receive a list of our current electronio project kits.
Min - NNW IME

I
I
I
I
I
I
I

I
I
I

I

I

I

I
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THE HE BOOKSHELF is the easie
electronicsDIRECT

TO

st way to build up your library of
books. Order today to

YOUR
have these top titles delivered

DOOR.St gime r Cued,

MtctoiN oct ssot
Ind Co,nixet,oei

SD IFETI Field
Effect Transastor
prole."

IC LM3900
Pt owcts

52 PROJECTS
USING IC741 E1.25
More then 50 ways
of using the
ubiquitous IC741.

50 IFETI FIELD
EFFECT
TRANSISTOR
PROJECTS E1.75
Contains a wide
range of projects, all
based on Field Effect
Transistors.

BEGINNERS GUIDE
TO
MICROPROCESSORS
AND COMPUTING
£1.75
Basic introduction to
binary arithmetic,
micro -processor

languageoprrera

operation and matins

IC 555 PROJECTS
E 1.95
The 555 timer users
'Bible'!

COUNTER DRIVER
AND NUMERAL

CHOOSING AND

DISPLAY PROJECTS
USING YOUR HI-FI

£1.75
f 1.85

Features many varied
projects using

Concise information
for all hi-fi

numeral displays,
enthusiasts.

Icosunter and driver
ICs.

REMOTE CONTROL
PROJECTS £1.96

applications of
remote control.

information
about many

formation
ma

ELECTRONIC MUSIC
PROJECTS £1.75
Many practical
circuits for less
complex items of
electronic music
equipment.

ELECTRONIC TEST
EQUIPMENT
CONSTRUCTION
£1.75
How to build and use

ELECTRONIC
PROJECTS USING
SOLAR CELLS E1.95
A range of practical
applications using
silicon solar cells.

VMOS PROJECTS
£1.95
Contains a number of
varied and interesting
projects using VMOS
power FETs.

DIGITAL IC
PROJECTS E1.95
Simple and advanced
projects based on
digital ICs.

RADIO CIRCUITS E 1 .75
GUIDE f 2.95

prntech a wide range of test INTERNATIONAL

ELECTRONIC GAMES
hobbyist.

EQUIVALENTS

USING IC's f 1 .35 Amusing electronic Find possible

equipment for the TRANSISTOR

All you need t know games which can equivalents for a
about using IC's for easily and popular user -

AM or FM reception. inexpensively be
POWER SUPPLY

orientated selection
Constructed by the of modem

enthusiast. Packed with circuits
transistors.PROJECTS f 1.75

IC LM3900
for building various

PROJECTS f 1.35 ELECTRONIC
kinds of power

Provides the ground
work for simple and HOUSEHOLD

supply.

more advanced uses
PROJECTS E1.75

of IC LM3900.
Packed with circuits
for projects that can
be used in or around
the home.

c"mootel PROJECTS £1.50P., le al SINGLE IC

PRACTICAL
CONSTRUCTION OF

projects based
.

PRE -AMPS. TONE

E xr,nn'e.i' Easy to construct

CONTROLS, FILTERS

around a single IC

AND ATTENUATORS
AUDIO PROJECTS

Contains practical
f 1.45 MICROPROCESSOR

PRIMER f 1.75 EXPERIMENTS
Clear information on

PRACTICAL
COMPUTER

designs for use with A painless approach Build and examine a amps, Misers, power

E1.961.95

home constructed
equipment or

to understanding
computers and

number of basic amps, tone controls
E 1 .75

how to build pre -

commercial modules.

Build

etc.

To receive your books you have only to fill in the form below within it, together with your payment, to the address stated.

computer circuit
elements.

Please allow up to 21 days for delivery. This offer applies only within the U.K. Prices may be subject to change without notice.... .....................................
SEND TO: HE BOOKSHELF, 513 London Road, Thornton Heath, Surrey CR4 6AR.

I am enclosing my Cheque/Postal Order/
for: !delete as necessary/ Books Required

£ ..... (Made payable to A.S.p. Ltd)

Illiell,linellt
OR Debit my Access/Barclaycard

(delete as necessary)

Please use BLOCK CAPITALS and include post codes.
Name (Mr/Mrs/Miss) .............................

(delete accordingly;

Address..........................................

..................................................

.....................................
Signature.....

.............
.................... Date ..........

HOW TO USE OP -
£2.25

All you need to know
about Op -Amps, a
source book of
circuits and design
calculations.
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TEST EQUIPMENT CENTRES ALL MODELS ON DiSPL AY

OPEN SIX DAYS A WEEK

RETAIL  MAIL ORDER  EXPORT  INDUSTRIAL  EDUCATIONAL
DIGITAL MULTIMETERS (UK C/P Free)

ALl htiffIS 341
It Petfr VAWS5(1.841

SPOE0
HAND HELD .With free carry case
KI:125C.13 range 0.2A DC 2 meg ohm £24.95
K0305.16 range IDA DC 2 meg ohm £29.95
K1330C.25 range IA AC/DC 20 nag ohm E34.95
K D55C.28 range 10A AC/DC 20 nag ohm £39.95
6010+28 range 10A AC/OC 20 meg ohm £34.40
7030+ As 6010 but 0 1° o basic. £41.30
61161516 range 10A OC.2 meg plus Hle tester E39.95
189M 30 range 10A AC/DC 20 meg plus Hie

tester £69.95
H03010 range 0.2A AC/DC 2 meg ohm £41.95
H030/B As above plus cent buzzer £44.50
H031 22 range 10 AC/13C 2 meg ohms plus cont
buzzer £58.95
DM2350  21 range 100 AC/DC 20 meg ohm
miniature hand held auto range £49.95
Beckman T10034 range 10A AC/OC
20 meg ohm £56.35

Beckman 1110 As T100 plus Cont. test
etc.

Sifam 22008 21 range 2A AC/OC
20 meg ohm
+Optional carry case £2.95
BENCH MODELS
TM353e 27 range LCD 29 AC/OC £86.25
TM355. 29 range LED IDA AC/DC £86.25
TM351* 29 range LCD 10A AC/DC £113.85
Optional carry case £6.134
2001 28 range LCD 108 AC/DC plus 5 range
Cap. Meter with case £108.00
TM451 4'.; digit LCD every facility 10.02'£171.00
1503a digit LCD every facility 10.135'4 E171.00
150311a 0.03° basic version of above £189.00
1504 true HMS version £201.25
Sifam 2500 24 range LCD 20 AC/DC £99.95
Matrix (ITT) professional 3'/  41/2 digit
OMM's standard 8 true. HMS 4 models stocked

£77.00 - £201.25

£67.85

£39.95

FREQUENCY COUNTERS

PFM200A MHZ hand held pocket 8 digit LED £77.60
8110A 8 digll LED bench 2 ranges 100 MHZ £77.00
06100 9 digit LED bench 2 ranges 600 MHZ E113.85
00000 9 digit LEO 3 ranges 1 GHZ £178.00
TF040  80011 LCD 40 MHZ £126.50
TF200  9 digit LCD 200 MHZ £166.75
 Opflonal carry case £8.84
Prescalers Extended range of most counters
TP800 600 MHZ £43.00
TP1000 1 GHZ £74.00

ELECTRONIC INSULATION TESTER
OF 501 500 0/6100m with carry case £63.00

MULTIMETERS (UK C/P 65p(
HMI022 20K/V 10A DC 22 range
8 cont. buzzer £13.50
HM1022 20 K/V
22 range 8 cont buzzer £14.95
ETC5000/5001 21 ranges. 50K/V.
Range doubler. 10A DC. £18.95

TMK500 23 ranges 30K/V. 12A OC plus
cont. buzzer. £24.75
N H56R 20K/V. 22 range pocket £10.95
ETU 102 14 range 2K/V pocket £6.50
830A 20 range 30K/V. 10A AC/OC overload
protection. etc. £23.95

360TH 23 range 100K/V. Large scale
IDA AC/DC plus Ate £39.95
AT1020 18 range 20K/V. Deluxe plus Hle
tester £18.95
TN 360111 19 range 20K/V plus Ate tester £15.95
Matrix Professional multimeters
In Pock 3 models irom £74.75

VARIABLE POWER
SUPPLIESIUK C/P £1001
PP241 0/12/24V 13/1A

£35.00
PP243 3 amp version £59.95
PS 130758/15V 7 amp twin meter £24.95

SIGNAL GENERATORS (220/240v ACI

FUNCTION : NI sine/square/
triangle/TTL. etc T61001 HZ - 100 K HZ
T610202111 2MHZ

PULSE
T6105 Various lacilities 5 HZ - 5 MHZ
AUDIO Multiband Sine/Square
LA627 10 Hz to 1 MHz

AG202A 20 Hz to 200 KHz (List E94.501
RF

S6402 100 KHz to 30 MHz WV £79.501
LS617 100 KHz to 150 MHz

OSCILLOSCOPES

 

£90.00
£166.75

£97.75

£90.85
£83.50

£69.50
£79.35

Full specification any model on request. SAE try post

'NM' Series NAMES: 'SC* THANDAN
'CS' TRIO: '3' CROTECH 'or Safgan
SINGLE TRACE UK C/P £3.00
3030 15 MHZ 5mV. 95mm lube plus component
tester C/P p 00 £177.10
SC110Aw Miniature 10 MHZ battery portable
Post free L171.00
HM103 15 MHZ 2mV 6 x 7 display plus
component lesser C/P MOO 1 £181.70
O ptional carry case £6.84 AC adaptor E6.69

Nicads £12.50
DUAL TRACE (UK C/P £4.00)
O T 520 Dual 20 MHZ £241.50
HM203/ 4 Dual 20 MHZ plus component
tester £287.50
CSI562A Dual 10 MHz (List £321.001 £269.50
3131 Dual 15 MHZ  component tester £276.00
CS1566A Dual 20 MHZ All lacilities (list £401.351

HM204 Dual 20 MHZ plus component tester
E349.50

sweep delay £419.75
CS1820 Dual 20 MHz with extra facilities

(List E5013.301 £485.00
0D710 Metric dual 15 MHZ  component tester

OPTIONAL PROBE KITS
£304.75

XI -£7.95 XI. 010£10.50 010 C9.45 0100 £16.95

DIGITAL THERMOMETER
TH301 LCD -50 C to -750 with
thermocouple £88.43

HIGH VOLTAGE METER
Direct reading 0/40 KV
20K /Volt. (UK C/P 85p1 £23.073 11161111"

AC CLAM PMETER
117300 0/300A 0/800
VAC 0/I Kohm 9 ranges
With carry case (UK C/P 85p( £28.50

LOGIC PROBES
LPIO 10 MHZ E28.50
DLP50 50 MHZ with carry
CMS and accessories £52.33

DIGITAL CAPACITANCE
METER
0 I pf to 2000 raid LCD 8 ranges
0146013 f.52.75 [Carry case £2.951

TRANSISTOR TESTER
°keel reading PAP NPR. etc
TC1 £21.95 ".4!..1;
(UK C/P &Sal

pECCE'
SENARGE'
SAE UK 20AUDIO ELECTROnICS ;,9ate

301 EDGWARE ROAD. LONDON W2 ION. TEL: 01-724 3564
ALSO AT HENRYS RADIO.
404/406 EDGWARE ROAD. LONDON, W2. TEL: 01-724 0323
HENRY'S COMPONENT SHOP. TEL: 01-723 1008

OnNA by Pe ..AM CIMOUbb/ACCES4
VISA or

al
you ow Ms... your *Mort

AN onbAs Onfeleb. AM. 6 by.
unlebe WAAL

ove
MAKING

YOUR OWN
?

Have you tried "Hobbyboard"
Etch Resist Kit?

2 -Sheets Resist transfers
each containing over 500 Pads -14 DIL Packs -

connectors - and many other useful aids

1 - Transfer Spatula
1 - Etch Resist Pen
2 - Rolls Track Tape

- 18 yds long (-031" and -039")

3 - Copper Clad Sheets
- 6" x 4" single sided

SPECIALOctOFFER PRICE
(until 31st 1983)

£6.50 Inclusive of VAT & Postage

sem 'mien my imm mia

n please send full Hobbyboard Catalogue

I please send me
I
I

I off ETCH RESIST KIT, HB/SOER @ £6.50 ea I
Cheque/P.O. enclosed. £

I Name I
0 Address
I I
I I
I a division of I
I KELAN

Hookstone Park
ENGINEERING Ltd

I
Harrogate, N. Yorks I

complete P.C.B. workshop
HE/883

1/4111isim mei um ami im =II =II= My
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 Points Of View

Feel like sounding off?
Then write to the Editor stating your Point of View!

Calling Mr. Giggs
If there is a Mr. Giggs out there, who
wanted a Heathkit manual for a C -3U R-
C Bridge, please could he get in touch?
We know somebody who has one.

Atari In The Islands
Dear Sirs,
I receive your very helpful magazine a
little later than some of your readers
but it is better than gold. In February's
issue which has just arrived you
comment about the hobbyists in
remote corners of the country - well we
here in the middle of the South
Pacific are in a rather remote part of
the world, so all we can get hold of in
the way of news and information
is even more valuable than to those
who can buy magazines off the
bookstall and whose public libraries
are stacked with the latest books.

I teach Physics here - and
computing, and when I was visiting
Britain last year I bought myself an
Atari 400. I explained to the supplier
that I was going to a rather remote
part of the world and would value
keeping in touch. He promised all
sorts of help - including the VAT back
on my machine after I'd left the
country. That is the last I've heard
from him.

I am delighted with the capabilities
of the 400, but had problems with the
program recorder; I wrote to the
supplier, and also Atari in the States.
I heard back from the States saying I'd
be having a reply to my problem that
was February 3rd, and I'm still stuck.

I have regular classes that I teach -
imagine my frustration setting up
programs the night before and finding
that when the engineers at the power
station have changed over from one
generator to the other there has been
a break in the power and I've lost
everything - my hair which is already
thin is going even faster!

My idea in teaching computing is to
give a chance to young men and
women to get "hands-on" experience
which they would not, and do not get
otherwise. I'm also experimenting
with the use of the 400 as a multi-
purpose piece of physics equipment
which I hope will lead the way to
teachers in other third -world
countries 'discovering' the micro as a
means of doing much more with little
capital outlay. However / am very
limited with no means of storing
programs.

Just after I came back I encouraged
a local electronic music shop owner to
become an Atari stockist, he is all
enthusiastic and has gone ahead, but

we need outside help and advice
beyond our own capabilities. I hope
this letter may stir some.

Much as we enjoy the sunshine
here we are also keen on keeping up
with the latest technology.
Yours sincerely,
Rob Pattison,
Physics Dept.,
Lelean Memorial School,
Box 66,
Nausori,
Fiji.

PS. Our school is one of the only
three with a computer in Fiji.

You seem to be doing a lot with a
little, and good luck to you. It's a pity
about dealers who take the 'out of
sight, out of mind' line but I hope
Atari either in the UK or the States (or
both) will help you out with your
problems. You may have to nag them .

I am ignoring our usual custom and
printing Mr. Pattison's school address
so that readers and teachers in
similar situations can write to him
and exchange ideas.

Mr. Pattison would also like to know
whether there are any broadcast
satellites that he could tune into
with the right receiver in his part of
the world (the Pacific Islands, for non -
geographers!) In between coping with
cyclones and hurricanes, that is. . .

In Search Of A Job
Dear Sirs,
I am a regular reader of HE and was
very interested in your article on
Careers in Electronics in May '83.

I am about to start the last term of a
full-time TEC Higher Certificate in
Electronics course I am taking at
Liverpool Polytechnic, which I am
advised I should successfully pass, so
I am beginning to look around for
appropriate employment. The few
approaches I have so far made to local
firms have been unsuccessful, some
so strange to electronics as to assume
I was looking for employment as an
electrician's mate!

Anyway, I am writing to ask if you
could advise me where I might obtain
names and addresses of the major
firms in the Electronics field,
anywhere in the country, so that I can
contact them regarding employment
prospects. Any help you could give me
would be very much appreciated.
Yours faithfully,
J. A. Richardson,
Middlesborough,
Cleveland.

Yes. Random approaches to firms,
while they can turn up an unexpected
gem of opportunity, very often result
in blank stares and puzzlement.

To get the names and addresses of
electronics firms, you need to consult
professional magazines and trade
papers advertising for posts (this is
not to say you can only apply for the
posts being advertised). Find the
largest reference library you can and
try to get hold of papers like
Electronics News and Electronics
Weekly. Ask the librarian for
assistance in tracing electonics
journals and also any trade directories
which lists electronics firms. Also,
don't forget the Yellow Pages phone
directories.

This is the long, laborious,
individual way of looking for an
employer. The other one is to contact
your local Educational Authority and
ask to be put in touch with their
Careers Office. Go and talk to them.

Doesn't your polytechnic have a
technical library and/or a careers

In Search Of Electronics
Dear Editor,
HELP!!

I've spent many years in the
software side of the computer
industry, however, I've caught the
BUG to know and learn more about th
hardware element.

I want to be able to read and
understand circuit diagrams upwards,
because I want to build my own
microcomputer. The principle
application will be the knowledge I
would have gained in actually building
it.

The snag is, I don't want to go back
to college, so I would like to know of
home/correspondence courses and
books available, no matter what the
cost.

Can you PLEASE, PLEASE inform
me of those bodies etc. that can help.

Yours in much need,
Richard Lanyon-Hogg,
Husbourne Crawley,
Beds.

Now there is an encouraging noise!
Someone who wants to know how the
things work. Stick with it - people
who know about the innards as well
as the outards (is there such a word
as outards?? There is now . . .) of
microcomputers are going to be in
demand.

Bodies: Well first of all, there is
HOBBY ELECTRONICS. We have just
started a new series for beginners, All
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Points Of View 
About Electronics; going back a bit,
Hobby has run Into Electronics (Nov
'78 to June '79), Into Digital
Electronics (Sept '80 to Jan '81), Into
Electronics Components (Aug '81 to
July '82) and Into Electronics
Construction Feb '80 to July '80). All
these articles are available from our
Backnumbers service, £1.50 an issue.

Then there is the British Amateur
Electronics Club. Contact The
Secretary, Mr. J. G. Margetts, 113
South Rd., Horndean, Hants P08
OER for information.

Check out your local main library for
information about part-time courses in
electronics run by your local
education authority.

For information on books, check out
some of the publishers mentioned in
Look In The Book (HE February '83)
and write for their technical
catalogues.

You could also try Electronics, Its
Easy, the popular collection of reprints
on basic electronics compiled by our
sister magazine ETI and available for
£4.95 from the same address as HE
Bookshelf, viz. 513 London Rd.,
Thornton Heath, Croydon, Surrey
CR4 6AR, which has just been
reprinted for the third time.

And you could always contact The
Open University, Milton Keynes (right
up your street - literally!) - and
write to the Courses Information
Department and ask what they have.
You don't have to commit yourself to
doing a degree, and can work entirely
at home.

Correspondence courses are a bit
outside our frame of reference, but
you will find them advertising in many
semi -pro electronics magazines,
including ETI. One address plucked at
random is the British National Radio
and Electronics School, Reading,
Berks RG1 1BR.

Keep and eye on MONITOR which
sometimes features self -teaching kits,
and electronics and computing clubs.

Build something! But start with a
kit, if in doubt - you will have fewer
variables to cope with. It's not as
complicated as it looks.

Self -education is a convoluted
process, full of mysteries. Get a
decent multimeter, cultivate an
elegant soldering technique, double-
check for dry joints, have patience and
keep reading Hobby Electronics - and
you can't go far wrong ..

Sine Errato
Dear Sir,
In the HE June '82, Ian Sinclair lets
his poetic license run away with him:
the sine wave is not so called because
it is snake -like but because it is the
plot of an actual sine wrt time. The
Romans used 'sinus' to describe
anything in the curvaceous depart-
ment. Our 'sinusoid' is the plotting of
another curve but just happens to be
a curve in itself.

The curve in question is the arc, TO,
of a circle. TO comes from drawing a
tangent TS, a radius OT and a secant
OS cutting the circumference at Q. P

is the vertical projection (shadow) of Q
on OT. To be fair, we don't measure
TQ but its height, PQ - because its
always harder to measure a curve,
even with bits of string. Although
'sine' means a curve (like the sinus in
your head), we already have another
Latin word, 'arc'. In this context we
have corrupted the translation of
'sine' to mean not the curve TO but
its straight height.

As you know, in engineering,
navigation etc, useful ratios are:

sine unit-' radius =112
QQ

OSsecant unit -'radius =0T OPQ

(by alternate angles) and

tangent unit-, radius =12 =1)2OT OP
(by alternate angles).

The unit circle as described in our
letter.

The basis for simplifying these long
names is to assume a unit circle to
begin with. For any such right angled
triangle POQ, you can always invent a
unit circle with sine P0/00 and a
radius of one unit (one yard, French
loaf, yard per minute, etc.) Now 'sine
per unit radius' equals numerically
'sine', since the radius is a unit. le,
P0/00 over 1 equals P0/00, which
is why we say simply that the sine of
POQ is P0/00. Similarly secants,
tangents and the co -functions. I'll
leave you to work out the
hyperbolics!!!
Yours faithfully,
Kathy Louise Saint -John Crostorry,
Machen,
Gwent.

Ian Sinclair replies:
"Thanks for the letter. Methinks the
lady doth protest too much. The point
I was making is that there has to be
some reason for calling a ratio of two
straight lines a sine, and the shape of
the graph of sine (angle) plotted
against angle is a good reason, just as
the name of the tangent, (from
tangere, to touch) must come from the
appearance of a graph of tan(angle)
plotted against angle."

Well, if you will take advice from a
nation which tried to build circles out
of straight lines, what can you
expect? They spoke Latin too, and
where are they now? And now we've
got typesetters quoting ancient Greek

at us. It's getting "out of hand" (ex
digitas), if you ask me . .

Meet Your Match
Dear Sir,
I have written to three of your
advertisers, but none has been able to
help me. Would it be possible for you
to give me the name of a
manufacturer or supplier for the
following information?

I would like to obtain five matched
pairs of 47uF capacitors or a pair of
matched capacitors of the values of
47, 94, 141, 188 and 235 which must
be 10 -volt working.
Yours faithfully,
13 Head.
Heanor,
Derbyshire.

Capacitors are not sold as matched
pairs, nor are they available in any of the
values you require except 47uF.

To match capacitors, you must have
a reasonably large number of the
nominal value and then measure the
exact value, choosing the closest pair.
You'll find our Digital Capacitance
Meter, a project published in HE April
'82, quite suitable for the job.

As for the odd values, you'll have to
make them up by selecting the
appropriate values and then correcting
them in series or parallel as required.

Capacitor networks are the opposite
of resistor networks. Two capacitors
in series have the total value of:

C1C2
Ct =

C1+C2

while capacitors in parellel are
simply added together, re:

Ct = C1 + C2

So, to make up a capacitor of 95uF,
you need 47 = 47uF. A 141 uF
capacitor is three 47uf in parallel and
so on.

Microlog Transformer
Dear Sir or Madam,
After reading HE December '82, I am
building (or trying to build!) an HE
Microlog computer.

However, I have had considerable
difficulties (apart from postage
problems to Dubai) in obtaining a
suitable transformer (3VA, 240V, 20-
0-20). Please could your send me
some information on possible buylines
for the transformer (no reference to it
was given in the Buylines section of
HE) as my only other alternative is a
multi -purpose transformer costing
over £10.00.

Thank you.
Yours faithfully,
D. Horton-Szar,
Dubai,
UAE.

This is a fairly standard transformer,
stocked by many companies who
advertise in HE. Try Cricklewood

HEElectronics.
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When you need to update yourself with all
that is available in the "Do-it-yourself"
market, then you need the Hobby Herald.

Packed with product information essential
to the electronics enthusiast, this new
electronics catalogue lists over 60 exciting
products ranging from All Purpose Cutters
to Verobloc, the solderless breadboard. All
products are available throughout the U.K.
from over 200 stockists.

HOBBY
HERALD
Alternatively ordering
products through the
Herald is simplicity
itself, and you can pay
by either cheque,
Barclaycard or
Access.
So make
sure you
get your copy
of Hobby Herald by
ringing

(04215) 62829.
BICC-Vero Electronics Ltd.,
Industrial Estate,
Chandlers Ford, Hampshire,
SO5 3ZR.

BICC vero

JUST OUT
OUR NEW CATALOGUE

Presented with a Professional Approach and Appeal to
ALL who require Quality Electronic Components,
Semiconductors and other Accessories ALL at realistic
prices.
There are no wasted pages of useless information so
often included in Catalogues published nowadays.
Just solid facts i.e. price, description and individual
features of what we have available. But remember,
BI-PAK's policy has always been to sell quality
components at competitive prices and THAT WE
STILL DO.

We hold vast Stocks "in
stock" for fast immediate
delivery, all items in our
Catalogue are available
ex stock.
The Catalogue is designed for
use with our 24 hours "ansa-
phone" service and the Visa/
Access credit cards, which we
accept over the telephone.
To receive your NEW 1983
8I-PAK Catalogue, send 75p
PLUS 25p p&p to:-

Mr. a .eh 4-rne

BI-PAK HE 8

Access & VISA occepte0
Ring 0920 3182 for
Immediate despatch

e

ff...r_lireCIL LW L _blialleerr-r0

Castle House,House, 1 Castle Lane, Bedford MK40 30E
Telephone 0234 214219

Please note our new address
All cornponents brandPlease add 35p PAP plus 15% VAT. Please send cheque or P.O. with your order. OM-
cial orders are welcome from educational establishments, Government bodies and public companies. Credit
accounts are available. Please ask for details.

LOW PROFILE SOCKETS
8 PM 94 14 Pin 10p 16 Pin Ilp

18 P:n 16820 Pm lap 22 Pm 22p

ORDER '2 'OF Atic ONE TYPE AND WEIIPI'l SUPPLY 13.
, BAKERS DOZEN.

SPECIAL FOR JUNE.JULY '83

MEMBRANE KEYPADS. By F.ST.
Multi -choice G 57 standard characters to choose from

Blue or white as standard graphic options keypad complete with flexible backing with Berp connector.
PANEL DIMENSIONS

3 x 4- 79598enn, 45.98
4 x 4 - 97 x98 ram 66.00
5 x 4- 118x 98 rnm 67.41

TTL
7400 1 1 p 7427 180 7474 190
7401 110 7428 25p 7475 26p7402 11p 7430 13p 7476 25p
7403 12p 7432 20p 7480 45p
7400 12p 7433 200 7482 650
7405 14p 7437 236 7483 30p
7408 190 7438 24p 7465 80p
7407 19p 7440 14p 7486 19p
7408 13p 7402 30p 7489 180p
7409 13p 7404 85p 7490 190
7410 13p 7446 58p 7491 340
7411 15p 7447 36p 7491 24p
7412 17p 7448 43p 7493 24p
7413 ,7p 7450 14p 7494 33p
7414 230 7451 14p 7495 33p
7416 19p 7453 14p 7496 380
7417 19p 7454 14p 7497 86p
7420 14p 7460 14p 74100 78p
7421 19p 7472 22p 74107 220
7422 19p 7473 24p 74109 24p

CMOS
4000 10p 0020 42p 4042 38p
4001 10p 4021 40p 4043 40p
4002 12p 4022 45p 4044 40p
0006 50p 4023 16p 4046 40p
4007 14p 4024 33p 4047 35p
4008 36p 4025 12p 4048 38p
4009 24p 4026 75p 4049 21p
4010 240 4027 20p 4050 ,
4011 10p 4028 40p 4051 42p
4012 15p 4029 450 4052 48p
4013 20p 4030 140 4053 48p
4014 45p 4031 125P 4054 78p
4015 40p 4034 140P 4055 8004016 200 4036 249p 4059 430p
4017 300 4039 2801, 4060 42p
4018 45p 4040 40p 4063 80p
4019 25p 4041 400 4066 220

Free - Satin Gold Biro
With 411 orders over 63.00 In "June end July" '83
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Forward Bias 

Questions, answers and errata from readers and writers.
The Soft Fuzz project, published in
Hobby Electronics last month, was
originally designed as a two-step unit to
which extra steps could be added at the
constructor's whim, to experiment with
different effects. The author has a few
words (and numbers!) to add on the
subject:

"From the explanations given in the
Soft Fuzz article, it is a small step to
design a feedback network to produce
any required type of compression. First
of all, you should draw a graph of the
required characteristics. When you are
satisfied with the shape of the graph,
read from it the slopes (hence the gains
needed), and the output voltages at
which the slope of the graph changes.

Taking a two-step circuit as an
example, suppose that you wanted the
gain to be 1 for large signals. For smaller
signals let us say that we want a gain of
131/2 for outputs up to 1V2 and a gain of
5.2 from 1V2 to 2V.

First of all, since the final gain is to be
1, R13 must be the same value as R3
(3k3) - simple. Next, calculate for the
gain of 5.2. For this, R1 1 + R1 2 + R13
must be equal to 5.2 x R3.

Therefore, since R13 = 1 x R3, R11 +
R12 = 4.2 x R3 = 13k86.

Similarly, for the gain of 13.5, R1 +R2
+R11 + R12 + R13 must be equal to 13.5
x R3. Since R11 + R12 +R13 = 5.2 x R3,
R1 + R2 = 13.2 - 5.2) x R3 = 27k39.

Starting right here, Forward Bias is
going to reprint all the official Hobby
Electronics Errata Cards, going back to
January 1979, for the benefit of those
readers who are either struggling with a
project which has some nameless
disease, or who are thinking of
embarking on an old Hobby project.

Photocopies of Errata Cards are still
available on request with an SAE or
International Reply Coupons, but
regular readers will now have the
chance to build up their own file.

Let's get started:

Flash Trigger
(HE January '79)
Figure 3: 'RV1' label on the right hand
side of the board should read 'RV1
Wiper'.bng.

The Parts List should read:
R1, 2 33k
R3-5 330k
R6 100k
R7 470R

Also:
RV1 50k

linear
Some switch details were omitted.

They are:

The next step is to calculate the ratios
of the resistors. Since we know the total
resistance of each pair, it is simple (with
a calculator) to multiply the total value
by the appropriate fraction, and then
pick the nearest preferred value to the
answer.

The best way to find the required
ratios is to start with the lowest voltage
breakpoint, 1V2. This is the charge
from the highest gain to the
intermediate gain, so resistors R1 and
R2 are the ones concerned.

In order to switch to TR1 or TR2, a
voltage of OV6 must be developed
across R1. For a 1V2 breakpoint, this
allows OV6 across all other resistors
together. This means that R1 is half of
the total resistance value, which is 13.5
x 3k3 = 44.55k =>R1 = 22k275 equals
about 22k. Since R1 + R2 = 27k39, R2
should be 5k39, so pick the nearest
preferred value: 5k6.

In order to make it simple to calculate
R11 and R12, you can remove TR1, TR2,
R1 and R2 from the calculation.

Once TR1 or TR2 has switched on, R1
and R2 have no further resistive effect
on the feedback. The effect of the
network is to subtract a voltage from
that appearing across the rest of the
feedback network. This voltage is:

(R1 + R2) x OV6 =
R1

COLLECTED BOOBS
SW1 SPST On/Off
SW2 2 pole 6 way rotary

(only 1 pole 4 ways used)

SW2 should be connected as follows:

SW2 COMMON
SW2

I/P 1

12 I/P 2

3 0- I/P 3
4 I/P 4

60 50

NOT USED

Drill Speed Controller
(HE June '79)
Figure 1: On the Circuit Diagram, the
link shown shorting Q1 base and
collector, and Q2 base and collector
together is incorrect. The PCB and
overlay give the correct version.

Starburst (HE September '79)
PCB Overlay: the OV and +9V notation
should be swapped over. Also, reduce
R7 - R11 to 15 - 18k for reliable
switching.

(22 + 5.6) x OV6 = OV753
22

Therefore when the output reaches
2V, there will be 1V247 across the rest
of the feedback network. The
calculation is now carried out much as
above: for OV6 across R11, R11 = OV6 x
R11 + R12 + R13 (ie 17k16 => R11 =
8k256 - so choose the preferred value
of 8k2.

To find the final resistor, R1 1 + R12 +
R13 + 17k16 andR11 +R13 =313 +8.2=
11.5 => R12 = 17.16 -11.5 = 5k66, so
choose the preferred value of 5k6.

That's it! All calculated!
With enough patience for tedious

sums, this can be extended to many
more stages.

Incidentally, if you happen to possess
a 'scope and a triangle wave generator,
and if you dislike sums, you could make
up the circuit with resistor values
chosen by "finger in the air" methods,
display the performance on the scope,
and modify the values until the
performance pleases you."

Or - we suppose - you could attach
it to an electric guitar and see what
happens! Just remember to disconnect
the power before you change any
components, that's all . .

Recent Errata
HE Starburst (HE September '79) see
Projects From The Past, Points of
View HE May '83.
Big Ear (HE December '82) see Ear
Errata, Points of View HE March '83.
Microlog (HE December '82) see
Microlog Mistake, Points of View HE
March '83, and Microlog Errata,
Monitor and PCB Printout HE January
'83.
HE Echo-Reverb (HE May '82) see
Designer On The Dole, Points of View,
HE December '82.

Past Project Progress
There is now a PCB available from our
PCB service for the Low Cost Alarm
(HE December '82)- seethe PCB Print-
out, HE June '83.
The troublesome Telephone Timer
(HE June/July '82) is being re-
examined from the bottom up by our
technical team (all of him), but the
solution is not yet on schedule for
publication and probably won't be for
some time. The Echo Reverb (HE May
'82 may also be coming in for scruitiny
shortly. HE

Hobby Electronics, August 1983
31



G ET
BIG POWER

mule Modular
Amplifiers

the third generation
Due to continous improvements in components and design ILP
now launch the largest and most advanced generation of
modules ever.

a

WE'RE INSTRUMENTAL
IN MAKING A LOT

OF POWER
In keeping with I LP's tradition of entirely self-contained modules
featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.
With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

III

411:PP

BIPOLAR MODULES

Module
Number

Output
Power

Watts
rots

Load
Impedanceil

DISTORTION
T.H.D. I.M.D.
TYP at 60Hz/
1KHz 7KHz 4:1

Supply
Voltage

Typ

Size
mm

WT
gets

Price
inc.

VAT

H Y30 15 4-8 0.015% <0.006% ± 18 76 x 68 x 40 240 f8.40
1.060 30 4-8 0.015% <0.006% ± 25 76 x 68 x 40 240 E9.55
/106060 30 0 30 4-8 0.015% <0.006% ± 25 120 x 78 x 40 420 (18.69
110124 60 4 0.01% <0.006% ± 26 120 x 78 x 40 410 E20.75
40128 60 8 0.01% <0.006% ± 35 120 x 78 x 40 410 E20.75
40244 120 4 0.01% <0.006% 0 35 120 x 78 x 50 520 £25.47
H0248 120 8 0.01% <0.006% t- 50 120 x 78 x 50 520 E25.47
130364 180 4 0.01% <0.006% i 45 120 x 78 x 100 1030 E38.41
40368 180 8 0.01% <0.006% ±60 120 x 78 x 100 1030 £38.41

Protection' Full load line. Slew Rate. 15v/ps. Flisetime: 5ps. S/N ratio: 100db.
Frequency response -3d81 15H - 50KHz. Input sens tivity: 500mV rms.
Input Impedance- 100K11 . Damping factor 100Hz >400.

PRE -AMP SYSTEMS

Module
Number

Module Functions Current
Required

Price inc.
VAT

H Y6 Mono pre amp Mic/Mag. Cartridge/Tuner/Tape/ 10mA f7.60
Aux F Vol/Bass/Treble

H066 Stereo pre amp Mic/Mag. Cartridge/Tuner/Tape/ 20mA £14.32
Aux 0 Vol/Bass/Treble/Balance

H Y73 Guitar pre amp Two Guitar (Bass Lead/ hod Mic -0
separate Volume Bass Treble + Mix

20mA £15.36

H Y78 Stereo pre amp As HY66 less tone controls 20mA £14.20

Most pre -amp modules can be driven by the PSU driving the main power amp.
A separate PSU 30 is available purely for pre amp modules if required for
E5.47 (inc. VAT). Pre -amp and mixing modules in 18 different variations.
Please send for details.
Mounting Boards
For ease of construction we recommend the B6 for modules H06 -H013 E1.05
(inc. VATI and the B66 for modules HY66-H078 E1.29 (inc. VAT).

POWER SUPPLY UNITS (Incorporating our own toroidal transformers)

Model
Number

For Use With Pries ine.
VAT

PSU 21X 1 or 2 HY30 E11.93
PSU 41X 1 or 2 HY60, 1 x HY6060, 1 x HY124 £13.83
Pal 42X 1 x HV128 E15.90
PSU 43X 1 x MOS128 E16.70
PSU 51X 2 x HY128, 1 it F(244 (17.07

MOSFET MODULES

Module
Number

Output
Power
Watts
rms

Load
Impedance

n_

DISTORTION
T.N.D. I.M.D.
Typ at 60Ht/
1KHz 7KHz 4:1

Supply
Voltage
Typ

Size
mm

WT
gms

Price
inc.

VAT

MOS 128
MOS 248
MOS 364

60
120
180

4.8
4.8
4

<0.005% <0.006%
<0.005% <0.006%
<0.005% <0.006%

s 45
± 55
± 55

1710 x 78 x 40
120 x 78 x 80
120 x 78 x 100

420
850

1025

f30.41
E39.86
£45.54

Protection: Able to cope with complex loads without he need for very special
protection circuitry (fuses will suffice).

Slew rate: 20v/p . Rise time: 3ps. S/N ratio: 100db
Frequency response 1-3d13): 15Flz - 100KHz. Input sensitivity: 500mV rms
Input impedance:100Kit. Damping factor: 100Hz >400.

'NEW to ILP' In Car Entertainments
C15
Mono Power Booster Amplifier to increase the output of your existing car radio
or cassette player to a nominal 15 watts rms.

Very easy to use.

Robust construction. £9.14 (inc. VATI
Mounts anywhere in car.

Automatic switch on.

Output power 171.11111.1171 22w peak into 4.11
Frequency response (-3d13) 15Hr to 30KHr, T.H.D. 0.1% at lOw 1KHz
S/N ratio (DIN AUDIO( 80dB, Load Impedance 311
Input Sensitivity and impedance (selectable) 700mV rms into 15K11 3V rms into 81L
Site 95 x 48 x 50mm. Weight 256 gms.

C1515
Stereo version of C15.

Size 95 x 40 x 80. Weight 410 gms.

£17.19 (inc. VATI

Model
Number

For Use With Price inc.
VAT

PSU 52X 2 x HY124 E17.07
PSU 53X 2 x MOS128 £17.86
PSU 54X 1 0 HY248 £17.86

PSU 55X 1 x MOS248 £19.52
PSU 71X 2 x 440244 £21.75

Plow note. X in part no: indicates primary voltage Please insert "0- in place of
X for 110V, "1" in place of X for 220V, and "2" in place of X for 240V.

Model
Number

For Use With Price inc.
VAT

PSU 72X 2 x 40248 £22.54
PSU 73X 1 x H0364 E22.54
PSU 74X 1 x 440368 £24.20
PSU 75X 2 it MOS248, 1 x MOS368 E24.20
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WITH A LOT OF
HELP FROM Q ELECTRONICS LTD

PROFESSIONAL 11141 THAT EVERY ENTHUSIAST

CAN HAMM
Unicase
Over the years I LP has been aware of the need for a complete
packaging system for it's products, it has now developed a
unique system which meets all the requirements for ease of
assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of I LP's modular approach, "open plan" construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates
UC1 PRE AMP UNIT: Incorporates the HY78 to provide a
"no frills", low distortion, (<0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre -amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

Power Slaves
Our power slaves, which have numerous uses i.e.
instrument, discotheque, sound reinforcement, feature in
addition to the hi fi series, front panel input jack, level
control, and a carrying handle. Providing the smallest,
lowest cost, slave on the market in this format.

UNICASES

HIFI Separates
Price inc.
VAT

UC1 Preamp £29.95
UPI X 30 + 30W/4 -8n Bipolar Stereo HiFi £54.95
UP2X 60W/411 Bipolar Mono HiFi £54.95
UP3X 60W/8n Bipolar Mono HiFi £54.95
UP4X 120W/411 Bipolar Mono HiFi £74.95
UP5X 120W/811 Bipolar Mono HiFi £74.95
UP6X 60W/4-811 MOS Mono HiFi £64.95
UP7X 120W/4-811 MOS Mono HiFi £84.95

Power Slaves
US1 X 60W/411 Bipolar Power Slave £59.95
US2X 120W/411 Bipolar Power Slave £79.95
US3X 60W/4-811 MOS Power Slave £69,96
US4X 120W/4-811 MOS Power Slave £89.95

Please note X in part number denotes mains voltage, Please insert '0' in place of
X for 110V, '1' in place of X for 220V (Europe), and '2' in place of X for 240V
(U.K.) All units except UC1 incorporate our own toroidal transformers.

it r,,40/11110"'llllll
ler((t17

TO ORDER USING OUR FREEPOST FACILITY
Fill in the coupon as shown, or write details on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for
you. Cheques and money orders must be crossed and made payable to I.L.P.
Electronics Ltd. if sending cash, it must be by registered post. To pay C.O.D.
please add £1 to TOTAL value of order.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

Post to. ILP Electronics Ltd., Freepost 4,
Graham Bell House, Roper Close,
Canterbury CT2 7EP, Kent, England.
Telephone: 10227154778.

ELECTRONICS LTD Technical: 102271 64723.
Telex. 965780.

Please send me the following

Total purchase price

I enclose Cheque I I Postal Orders) Int. Money Order I I

Please debit my Access/Barclaycard No.

Name

Address

) Signature
wane
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Joystick Controller
A full -set of parts and components for
this project, including the PCB and a
two -button joystick, is being supplied
by Cambridge Computing, 1 Benson
Street, Cambridge CB4 3QJ. A
motherboard is provided as part of the
package so don't forget to specify
which computer (ZX81, Spectrum or
Ace) you intend to use with it. An
instruction sheet for assembling the
Spectrum motherboard, which carries
a 5V regulator, will be included where
appropriate.

The cost of the kit is £26.00, including
VAT, packaging and postage, and a
cassette of joystick operating software
for all three computers.

Expanding The Ace
Usually it's easy enough to locate a
single supplier for all the components
of a Hobby Electronics project, but not
always! For this project you'll need to
go to at least two suppliers for all the
requisite bits and pieces.

For the semiconductors, try
Technomatic, who stock a very large
range of digital components. They can
also supply the IC sockets which,
while not essential, provide some
flexibility when first completing the
project.

The interface section of the project
is connected to the real world via two
12 -way inter -PCB plugs, and one of
the few sources for these gadgets is
Ambit International. Order them
using Ambit's stock code numbers:
10-03012 for the plugs, 10-03003 for
the cable shells and 10-03030 for the
crimp terminals (don't forget that you
need 24 of them). Ambit can also
provide the ICs and the passive
components, if you dont already have
them.

Finally there is the PCB edge
connector socket that plugs onto the
Ace expansion port. Like the ZX81,
the Ace uses a 23+23 -way (double -

C

II
4111111116

sided) edge connector, but differs in
that the polarising key is in position
23, at the extreme left of the
expansion port as viewed from the
rear (our numbering of the Ace port
pins thus follows the convention
established in the many volumes of
literature on the ZX81 and Spectrum,
where the pins are numbered from
right to left as viewed from the rear).

Again, there are alternative sources
of supply for the socket; Technomatic
can supply a 25+25 way unpolarised
socket which can easily be modified to
place the polarising key in the correct
position (if you state that the
component is for this project and ask
them nicely. Technomatic will do the
modification for you).

Alternatively a 23+23 -way socket
with the key in position 23 is available
from Innovonics, 147 Uplands Road,
East Dulwich, London SE22 ODF.

Whistle Switch
A novel project, this, but one for
which the imaginative constructor will
find many uses!

The standard components -
resistors, capacitors, most of the
semiconductors - are all easily
obtainable. Where there might be
some problem is in finding the
transformer, and the relay.

T1 is a sub -miniature 12-0-12V
type, rated at 50mA per winding
(1.2VA total) and, somewhat unusually,
is not intended for printed circuit
board mounting. The required type
should measure about 30 x 27 x
25mm, and the fixing centres should
be at 36mm to fit the holes marked
out on the PCB. However if the exact
type can't be had, it should be easy
enough to drill the PCB to accept
slightly wider fixing centres.
Alternatively the transformer could be
mounted off the board and wired into
the appropriate PCB points (this will
mean a bigger case, too).

The specified relay is an ultra -
miniature mains relay with a single
changeover contact rated at 10A; it is
an unusual device, with unusual pin -
outs and so it will be hard to find a
substitute unless you're prepared to
re -design the PCB tracks!

The alternative to modifying the
project (a course we do not
recommend, as it happens), is to
contact Magenta Electronics, who
have kindly arranged to stock exactly
the type of relay and transformer
required for the project.

The most important IC to find is the
567 tone decoder/PLL; it may be
either an NE567 or an LM567 -
they're equivalent, so it doesn't
matter. Similarly a TL071 could be
substituted for the specified 081, with
some improvement in the noise
performance, and any of the standard
general purpose silicon PNP transistor
types could be used in place of the
BC109 - BC149, 319, 549 and so on.

All these other bits and pieces are
also available from Magenta, of
course, and the cost of the project
excluding case and PCB should be
around £10.00. A Vero type GP3 case,
which measures 180 x 110 x 55mm,
is £2.28 and the price of the PCB can
be found by looking at our PCB
Service page.

Auto -Winder
No problems with this project - all
the components are stock -standard
and available from regular mail order
companies such as Rapid Electronics
in Colchester.

The relays are both 12VDC/160-
240R coil types with contacts rated at
5 amps or better. If the relays and
PCB are mounted in one case, it
should measure approximately 4" x
4" x 11/2"" (101 x 101 x 64mm); if the
relays are mounted separately the
case for the PCB alone will need to be
at least 4" x 2" x 11/2" (101 x 50 x
64mm). Either way, use a metal case
- folded or diecast aluminium - not
plastic!

The cost of the Auto -Winder project
ought to be under £10 including the
relays but not the PCB or the metal
box.

13EFISTIES BY Fi H

COME 9N
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 Whistle Switch

Just
Whistle

R. A. Penfold
The Whistle Switch unit is a novel
form of remote control which enables
an item of mains powered equipment
to be switched on and off at will,
simply by whistling the appropriate
note! Although the system was
designed originally for its novelty
value, it is in fact a practical form of
remote control and has the
advantage over most other systems of
not requiring a transmitter of some
kind to activate the receiver. The unit
could also be very useful to a disabled
person, so it is not purely frivolous.

The maximum range that can be
obtained depends on a number of
factors such as the sensitivity of the
microphone used, but a range of
about 6 meters or so can be readily
achieved using the prototype
equipment, and this is more than
adequate since the unit is only
intended for the control of equipment
in the same room as the user (like the
popular infra -red and ultrasonic
remote control systems). Using the
specified relay the unit can control
mains equipment having a power
rating of up to 2400 watts.

Tone Decoder
The device at the heart of the Whistle
Switch is an NE567 phase locked loop
tone decoder. The block diagram of
Figure 1 shows the internal arrange-
ment of this device plus the discrete
components required in order to make
it function correctly.

A fairly conventional phase locked
loop circuit is formed by the phase
comparator, amplifier, and current
controlled oscillator (CCO). Most
phase locked loops use a voltage
controlled oscillator (VCO) rather than
a CCO, but the basic method of
operation is the same using either
type. With no input signal the CCO
receives a control current that sets its
operating frequency at roughly the
centre of its operating range. The
values of R2 and Cl set this free
running frequency.

If an input signal is applied to the
circuit, and is at the same frequency
and in phase with the signal from the
CCO (in other words the two signals
rise and fall in amplitude precisely in
unison and with the same polarity)
there is no change in the output
signal from the phase comparator and
the following amplifier stage. If the

It won't fetch you a private taxi, fix you a
long, cool cocktail or come running up
with your tennis ball when you call it, but
it will turn you household gadgets off and
on, and doesn't require tactful handling or
regular feeding!

IN 0
3C)

PHASE
COMPARATOR

2 5

RI

PHASE
DETECTOR

AMP

VREF 0.-111... AMP

2

C3

Figure 1. The block diagram, with internal units and components.

How It Works
Basically the unit is very straight
forward, as can be seen from the
block diagram. The output signal
from the microphone is extremely
small and is first amplified by a
high gain preamplifier to produce
a usable signal level. The signal is
then fed to a phase locked loop
(PLL) tone decoder, and this
activates a switch if the input
signal is within a fairly narrow
band of frequencies. A trigger
circuit plus some simple filtering
are used to give a clean switching
action as the input tone
commences and finishes, so that
multiple operation of the circuit

10----
MIC

PREAMP TONE
DECODER

TRIGGER

0 OUT

and unreliable results are
avoided.

If the trigger circuit was to be
used to directly drive a relay or
relay driver stage the relay would
only be switched on while the
input tone was present and this
would be of limited practical use.
A flip-flop is therefore used
between the trigger and relay
driver circuits so that each time a
burst of tone is received at the
input the relay changes state (ie
if it is on, it switches off; or if it is
off, it switches on). A set of relay
contacts are used to control the
load.

FLIP.FLOP
RELAY
DRIVER
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L

OUTPUT TO LOAD
E N L

0

240V
MAINS

N

E

SW,0.1a

T1

240Va,

a
O
a

0

OVc'

ON/OFF

2V

12V

FS1 100mA

D1

OV

D2

R LA

c1
470c

0 R2
150k

16

ICI 4020

C2
33p 7

6 IC2

18 111

3k9

10
4

741C

R3 R6
467 862

3

04
4k 7

R5 33k

C3 C4
33u + 10u+

TT
Figure 2. The circuit. SW1 disconnects the unit from the mains.

input signal is at a higher frequency
than the CCO or leading it in phase,
then the output voltage from the
phase comparator increases slightly,
and the amplified signal is fed to the
CCO as an increased control current.
This raises the operating frequency of
the CCO so that it locks onto the
frequency of the input signal and
keeps in phase with it. Of course, this
only happens if the input signal is
reasonably close to the free running
frequency of the CCO ie, within the
locking range.

A similar thing happens if the input
signal is at a slightly lower frequency
than the CCO, but the output voltage
from the phase comparator reduces as
does the control current from the
amplifier so that the operating
frequency of the CCO reduces to
match that of the input signal, and the
CCO is locked in -phase with the input
signal. The output from the phase
comparator is actually a series of
pulses, and the required control
voltage for the amplifier is obtained by
feeding these pulses to a lowpass
filter which is comprised of R1 and
C3. This simply gives an ouput voltage
which is an average of the output
potential from the phase comparator.

The CCO is used to operate an
electronic switch, and it closes the
switch on positive output half cycles
and opens it on negative half cycles.
The input signal is fed via this switch
to a capacitor (C2), and if then the
phase locked loop has achieved lock
the input signal will only be
connected to the capacitor during
positive half cycles. This gives a
strong positive charge on C2,
producing a sufficiently large potential
to activate the voltage comparator and
switch on a transistor at the output of
this circuit. If the input signal and
CCO are not phased locked, the
switch will sometimes conduct while
the input is positive going, but it will
conduct while the input is negative
going as well, and just as often. This
gives only a low charge on C2 since
the positive and negative input signal
tend to cancel out one another. The
output transistor of the voltage

IC3 567

C6 1uJr

4 OUT

7 6

C5
100n

5

R7
2k2

RV1 10k

comparator does not therefore switch
on.

This may seem a rather complex
way of doing things when compared
to a filtering and level detection
arrangement, which it is, but the
complexity is in the NE567 integrated
circuit and only four discrete
components are needed (R1 is within
the IC), R2 and the three capacitors
are discrete components). Also, using
conventional filtering it would be
difficult to obtain a similar level of
performance. This arrangement
has good sensitivity to any signal
within the locking range of the PLL,
but signals outside the locking range
cannot activate the circuit. This gives
the circuit what is effectively an ideal
frequency response for tone decoding
applications, and provides virtually
complete immunity against spurious
operation.

The Circuit
The full circuit diagram of the Whistle
Switch appears in Figure 2. As the
unit will be left running continuously
and has a significant current
consumption even when the relay is
not switched on, it would be
impractical to power the unit from
batteries, and a simple unregulated
mains power supply is therefore used.
This uses push-pull fullwave
rectification, and smoothing is
provided by C1.

The preamplifier stage uses a BIFET

IN
1C4

C7
T100,

+ c8
2e2

COM

R8 1M

NOTES:
ICI = 4020
IC2 = 741C
IC3 = 567
IC4 78L05
IC5 = TL081
01 = BC109 etc.
D1,2 = 1N4002
D3 = 1N4148

R9 22k

R11 1k2

4

IC5
TL081

2

3

C10 100u

2k2

R10
22k SK 1

operational amplifier, IC5, as a simple .
inverting amplifier having a voltage
gain of nearly 60dB (1000 times). An
output level of around 20 millivolts
RMS is sufficient to drive the next
stage of the circuit, and this obviously
gives the unit a high degree of
sensitivity. However, the preamplifier
is designed for use with a low
impedance dynamic (cassette type)
microphone and the output level from
one of these is usually no more than
a few hundred microvolts even if the
microphone is in quite close proximity
to a loud sound. This high sensitivity
is therefore essential in order to give
the unit a good maximum operating
range.

IC3 is the NE567 PLL tone decoder,
and this is powered from the main
supply lines via a 5 volt monolithic
voltage regulator. This prevents the
device from receiving an excessive
supply voltage and also helps to avoid
problems with the lock frequency
range drifting. C5, R7, and RV1
control the centre frequency of the
PLL, and using RV1 the centre
frequency can be adjusted from about
700HZ to approximately 4k HZ. C8 is
the lowpass filter capacitor and C4 is
the charge storage capacitor in
the output switching section of IC3.

Getting a system of this type to
operate reliably is more difficult than
it might at first appear, due to the fact
that the input signal does not consist
of perfectly gated tone bursts, and is
likely to be contaminated with a
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 Whistle Switch
substantial amount of noise. The
NE567 gives excellent noise immunity,
and an R -C filter at the output (R6 plus
C3) largely overcomes problems with
the input signal starting and finishing
less than instantly. IC2 is used as a
trigger circuit having a substantial
amount of hysteresis, and the 4020BE
divide by two circuit also has a trigger
circuit at its input. A combination of
all these measures give the unit
excellent reliability.

Q1 is the relay driver and this is fed
from the output of the first binary
counter stage of IC1 via current
limiting resistor R1 (IC1 is a 14 stage
binary counter, incidentally). A set of
normally closed relay contacts are
used to switch the "live" supply lead
to the piece of (mains powered)
controlled equipment. An on/off
switch is included, and this can be
used to disconnect both the Whistle
Switch and the controlled equipment
from both sides of the mains supply.

Construction
With the exception only of the
controls and input sockets, the
components are all mounted on a
printed circuit board, as detailed in
Figure 3. FS1 is mounted in a chassis
mounting fuseholder which is bolted
to the board. Similarly, T1 is not a
printed circuit mounting component
and must be bolted in place. It is
advisable to use the specified relay
since any other type would almost
certainly necessitate a drastic
redesign of the board before it could
be used, and it might even be
necessary to mount it off -board. Note
that IC1 is a CMOS device and it
should therefore be mounted in a (16
pin) DIL IC socket, and it should not
be fitted into the socket until all the
of the components have been mounted
on the board. Handle this device as
little as possible.

A case measuring about 150 by
100 by 50mm is suitable, but this
represents about the smallest size
that is capable of accomodating all the
parts. SW1 and RV1 are mounted at
opposite ends of the front panel (SW1
on the left - RV1 on the right), while
SK1 is fitted at the left hand end of
the rear panel (as viewed from the
rear). The entrance hole for the mains
lead is drilled low down at the
opposite end of the rear panel and the
exit hole for the mains ouput lead is
drilled at roughly the centre of the
panel. Both these holes should be
fitted with grommets to protect the
cables.

The printed circuit board is bolted
to the base panel of the case and
spacers about 12mm long are used so
that the underside of the board is held
well away from the metal casing. The
final wiring -up is then completed. A
short screened lead is used to connect
SK1 to the printed circuit board. Be
careful not to make an error when
connecting the mains lead and SW1,
and check this wiring carefully before
switching on and testing the finished
unit!
A low impedance dynamic

Figure 3. The PCB and components. T1 must be bolted down.
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Parts
RESISTORS
(All 1/4 watt 5% carbon)
R1 3k9
R2 150k
R3, 4 4k7
R5 33k
R6 8k2
R7 2k2
R8 1MR
R9, 10 22k
R11 1k2

POTENTIOMETERS
RV1 10k

linear carbon

CAPACITORS
(All axial electrolytic except as

noted)
Cl 470u 25V
C2 33p

ceramic plate
C3 33u 16V
C4 10u 25V

radial electro
C5, 7, 9 100n

polyester
C6 1u 63V
C8 2u2 63V

radial electro
C10 100u 10V
C11 2u2 63V

List
SEMICONDUCTORS
IC1 4020BE

14 -stage counter
IC2 741C

op -amp
IC3 NE567N

tone decoder/PLL
IC4 78L05

5V regulator
IC5 TL081

BIFET op -amp
Q1 BC109 etc.
D1, 2 1N4002

rectifier diodes
D3 1n4148

signal diode

MISCELLANEOUS
T1 12-0-12

100mA secondary
FS1 20mm 100mA

quick -blow
SW1 two -pole rotary

mains switch
RL1 12V/400R coil

see Buylines
SK1 3.5mm socket
PCB; case, 150 x 100 x 50mm (see
Buylines); 20mm chassis mount
fuseholder; 2 x control knobs; 1 x

16 -pin DIL socket; 6BA fixings,
wire, solder etc.

BUYLINES page 34

microphone is connected to SK1
(inexpensive microphones of this
type are readily available as
replacements for cassette recorders).
These often have a remote control
switch and a moulded twin 2.5 plus
3.5mm jack plug (the 2.5mm plug
connecting to the remote control
switch). In this case it will either be
necessary to change the plug for an
ordinary 3.5mm type, or a "dummy"
2.5mm socket must be fitted at a
suitable position on the rear panel.

RV1 can be adjusted to give
operation at any practical frequency
desired, and the correct setting can be
found simply by whistling the desired
operating note and adjusting RV1
from maximum to minimum
resistance, but stopping when the
relay switches on or off (it can
assume either state at switch -on). It
takes the unit a fraction of a second
to operate, and RV1 should therefore
be adjusted reasonably slowly so that
it is not taken beyond the correct
setting before the relay is activated.

The locking range of the phase
locked loop is only plus and minus
about 7%, and this gives excellent
immunity to spurious triggering by
general noise and household sounds,
but it is also necessary to hit the right
note with reasonable accuracy in
order to operate the unit. However,
this should not be difficult for anyone
with a reasonable sense of pitch.

PARNDON ELECTRONICS LTD.
Dept. 22, 44 Paddock Mead, Harlow, Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: ixt Watt Carbon Film E24 range t 5% tolerance
Bandoliered and colour coded. Full Range 1RO-10M.

£1.00 per hundred mixed (Min 10 per value) f5.50 per thousand mixed (MM 50 per value)
Special stock pack 60 values. 10 of each £5.50

1 AMP
VOLT REG
+ ve 5v, 12v.

15v, 24v - £0.40
-ve 5v, I2v
15v - £0.43

31/2 Digit LCD Display: 1 colon, 3 decimal points
plus/minus sign and lo bat indicator.

Complete with low power 7106 A/D converter display driver.
Driver set £8.95

Display £3.50 Driver £6.50

DIODES: 1N4148 £1.60 per hundred

DIL 8 pin - 10p. 14 pin -lip. 16p pin - 12p. 18p pin -19p. 20p pin -21p
SOCKETS 22 pin - 29p. 24 pin - 25p. 28 pin - 22940 pin - 42p.

Full List Available - Send SAE
ALL PRICES INCLUDE V.A.T. & POST & PACKING - NO EXTRAS
MIN ORDER - UK £1.00 OVERSEAS £5 CASH WITH ORDER PLEASE

Same Day Despatch

,

/
,1111111... Dept

HORIZON ELECTRONICS
(Midands)

HIH charlotte St. Rugby Tel:
Prime quality. TERRIFIC PRICES. Mail order
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ABOVE Just a few exmples Send S.A.E /List
ADD: 65p p&p to all orders under £5.00
VAT: add 15% VAT to total order value

Send for my CATALOGUE ONLY 75p
(plus 25p post/packing)

My all-inclusive prices quoted in the Catalogue are
the lowest. All below normal trade price - some at

only one tenth"of manufacturers quantity trade.
See my prices on the following:

CAPACITORS .. ELECTROLYTIC; CAN, WIRE END, TANTALUM, MULTIPLE,

COMPUTER GRADE, NON POLAR, PAPER BLOCK, CAN, POLY, MICA, CERAMIC.

LOW AND HIGH VOLTAGE, RESISTORS. 118th WATT TO 100 WATT; 0.1% TO
10% CARBON, METAL AND WIRE WOUND + NETWORKS. FANS, BATTERIES,

SOLENOIDS, TAPE SPOOLS, VARIABLE CAPACITORS AND RESISTORS,

TRIMMERS, PRESETS, POTS . SINGLE, DUAL, SWITCHED, CARBON,

CERMET AND WIREWOUND, SINGLE OR MULTITURN, ROTORY AND SLIDE.

DIODES, RECTIFIERS, BRIDGES, CHARGERS, STYLI!, SOCKETS, PLUGS,

RELAYS, TRANSISTORS, IC'S, CLIPS, CRYSTALS, ZENERS, TRIACS,

THYRISTORS, BOXES, PANELS, DISPLAYS, LED'S, COUPLERS, ISOLATORS,

NEONS, OPTO'S, LEADS, CONNECTORS, VALVES, BOOKS, MAGAZINES,

TERMINALS, CHOKES, TRANSFORMERS, TIMERS, SWITCHES, COUNTERS,

IMPS, INDICATORS, BELLS, SIRENS, HOLDERS, POWER SUPPLIES, HARD-

WARE, MODULES, FUSES, CARRIERS, CIRCUIT BREAKERS, KNOBS,

THERMISTORS, VDR'S, INSULATORS, CASSETTES, METERS, SOLDER,

HANDLES, LOCKS, INDUCTORS, WIRE, UNITS, MOTORS, COILS, CORES,

CARTRIDGES, SPEAKERS, EARPHONES, SUPPRESORS, MIKES, HEATSINKS,

TAPE, BOARDS anti others.

Prices you would not believe before inflation!

BRIAN J. REED
TRADE COMPONENTS

ESTABLISHED 26 YEARS
161 St. Johns Hill, Battersea, London SW11 1TQ

Open 11am till 7 pm Tues. to Sat. Telephone: 01.223 5016
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DURRANTS (ELECTRONIC COMPONENTS)
9 ST MARYS STREET, SHREWSBURY, SHROPSHIRE

TELEPHONE 61239
ALL PRICES INCLUDE V.A.T. add 40p PAP

Resistors 1/4w 5% c/film all values 1 p each (min 10); Resistors 1/4w 5% c/f ilm all values 2p
each (min 10); Capacitors (polyester) .001 MFD to .1 MFD 8p each; Capacitors (ceramic)
1pf to .047 MFD 6p each; Capacitor packs 100 polyester/ceramic £1.50; Resistor Packs
100'/./'/: c/f ilm80p; Resistor/Capacitor Packs 100 mixed90p; BushStereoCassette Panel
(new with diagram) £1.00; T.C.E. Stereo Decoder Panel (new) £1.00; Copper Clad Board
81/4"x 51/4" 75p; CopperClad Board 4" x 5'/"39p; Slide Switch D.P.D.T. (min type)12p each
10 for£1.00; ReedSwitch N/ocontacts 15peach 10 for £1.20; M.E.S. Lampholders(screw
down type) batten 113p each; Relays 24v coil 2 pole c/over 30p sac h; H older f or above 10p
each; Connecting Wire Assorted Colours 50 mtrs 80p; Micro switch 10a contacts, lever
type 35p; MicroSwitch Burgess (Min Type) 20p; Bridge Rectifier 30v 350ma 25peach 5 for
£1.00; Transistors BFR50 - BFY51 15p; ORP12 Light Dependant Resistor £1.20;
Cassette Tape Counter Units 45p; Mains Filter 240v 1 5A £1.50; Terminal Blocks 12 way
25p; Stranded Connecting Wire: orange, brown or black 10 yds 20p; Heat Sink Compound
95p pertube; Soldering Irons 240v 25w £4.99; 100 mfd 63v Radial Capacitors 13p each 10
for 50p; 2.2 MFD 63vAxialCapacitors 5p each 10 for 40p; 100Assorted Nuts and Bolts(B.A

Metric) 25p

This is a sample of the many thousands of Items in stock
Price lists 15p & 25p P&P

r- Elen Electronics DISCO-
Tired of boring 3 & 4 channel lighting controllers.
Then try our new 8 CHANNEL PATTERNMAKER
for spotlights or lighting screens. 0  0
1 6 different sequential patterns including

000
Catherine Wheel, Screen Writer, Checker & Light Train.
Kit comprices PCB & all components including 2K PROM &
Monitor LEDs. Only £27.00 + VAT.
Hardware kit including case, 12 way socket & matching plug, mains
lead etc. Only £9.50 + VAT.
Please add 60p P&P to order.

ELEN ELECTRONICS
Unit 9, Telford OP. Centre,

Halesfield 14, Telford, Shropshire
Tel: 0952 585697

Further details on request

MI 66

PRICES
Ideal for work on optical and electronic equipment,
instruments and models. Japanese made, top quality metric
tools in hardened and tempered steel, with fitted plastic
cases. Swivel -top, chromium -plated brass handles. Not to be
confused with similar cheap non -Japanese sets.
SCREWDRIVER SET 113. 6 plain screwdrivers, blades 0.9,
1.2, 1.8, 2.3, 3.0 and 3.5mm. Price £2.70.
SOCKET SET 227. 5 socket spanners, 3.0, 3.5, 4.0, 4.5 and
5.0mm. Price £2.80.
CROSSPOINT/HEXAGON SET 305. 2 Japanese crosspoint
screwdrivers, sizes 0 and 1. 3 Hex. key wrenches 1.5, 2.0
and 2.5mm. Price £2.70.
COMBINATION SET 228. 5 open spanners 4.0, 4.5, 5.0, 5.5
and 6.0mm. 5 socket spanners 3.0, 3.5, 4.0, 4.5 and
5.0mm. 2 crosspoint screwdrivers bit sizes 0 and 1. 3
screwdriver bits 1.5, 2.5 and 3.5mm. 3 Hex. keys 1.5, 2.0
and 2.5mm. 1 scriber. 1 swivel -top driver/holder.
Price £4.83. All prices include postage and 15% VAT.

Ring for Access/Barclaycard
Sales or send remittance to

1/1111P114
11111111%1

Light Soldering Developments Limited, 97-99 Gloucester Road,
Croydon, Surrey CR0 20N. Tel: 01-689 0574.

Do you think that designing and
understanding electronic circuits is beyond you?
The summer edition of Electronics Digest, Gateway To Cir-
cuit Design, provides a step-by-step introduction for the
newcomer to the art of circuit design. Firstly, you'll be in-
troduced to the commoner electronic components - but
not in a passive way. Electronics is a practical subject, so
Gateway To Circuit Design will enable you to build simple
circuits for yourself, and take measurements on them
(along the way learning how to use a multimeter). Once
these introductions are over, Gateway To Circuit Design
shows you what goes into the design of a wide range of
electronic equipment - for audio, computing and elec-
tronic music, for instance.

Gateway To Electronics is an occasional popular series in
Electronics Digest, published by Argus Specialist Publica-
tions. Previous issues in the series have concentrated on
projects; now we'd like you to design your own!

At all good newsagents now or available by post from
Electronics Digest, 513 London Road, Thornton Heath,
Surrey.

We'd like
to show you
that you're wrong
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Clever Dick 

_1 1

Poor CD's in trouble, his brain all befuddled,
Put him out of his muddle, by solving this puzzle.
Now here's a challenge for all
crossword and puzzle fanatics. Let's
have your answers then! All genuine
and logical replies will be placed in a
box and an answer selected by the
fair hand of HE's editorial assistant.
The reward? Oh, a binder . .. of
course! The competition closes with
the last entries received at the HE
editorial office on 30th July 1983, and
if no reasonable solution is submitted,
the binder goes to the author, by
default.

0 Clever Dick!
My first belongs to us all, slave or free
My second concludes what is to be.
My third is initially placed by you
second.
My fourth of all men is the end.
With my fifth may the answer be
seen,
While my sixth lives and dies for its
queen.
Solve this riddle and justice be done,
For my whole must be backed to be
won.
Guy lnchbald,
Manchester.

PS Now at the last one further
surprise:
I have no desire for your glittering
prize!
A Spectrum cassette of the Hobbit
would do,
But I doubt such a reward may be
granted by you.

As for the Hobbit, you'd be amazed
what the Wee Folk of the HE office
can get up to. They'll be in touch.

Meanwhile, some people have strange
ideas about what's witty and what's
not .. .

Dear CD,
You wrote in the February issue of HE
that you would award a Binder to the
writer of the most witty letter: well,
try this one.

I don't normally buy anything at
Tandy (£1,19 for a 4011 IC is bad
news), but I needed a piece of Vero -
board like yesterday, so I risked it.

I went to the counter and asked if
they had any Veroboard.. "What
board?" the man said, "I don't
understand". So I pointed to a piece
of perforated board and said "Like
that but with copper strips across it".
"Oh", he said, "If you can't see any
we don't have any".

Tandy? Who needs them?
M. Bronze,
Corringham,
Essex.

OK. I tried it, but I don't see what's so
funny. I can't believe you left the store
in fits of laughter ... did you? Prices
like that are no joke!

It's not true, by the way, that I
complain about hand-written letters.
Of course I sometimes have to guess
at words, which can be awkward!

Dear Clever Dick,
I think that it is appalling that a Hobby
Electronics Binder costs £4.95. I'd
rather the spend the money on
components and I'm probably not the
only one! (Hint, hint).
PS I'm only 13.
PPS Sorry about the spelling.
M. Myers,
Cheltenham,
Glos.
PPPS ACE mag.
PPPPS Please print this.

A request I cannot refuse (to print the
letter that is - free binders are
another matter entirely).

I agree that £4.95 is a lot of money,
but if you only knew what it costs to
produce them, the time and effort, the
painstaking craftsmanship . . . oh
alright, you win, you can have one.
But if it doesn't arrive you can blame
it on your handwriting!

Dear CD,
I have just made the Stall Thief
project (May issue) but don't know
how to connect it to the points in the
car, which is a Renault 4. I have tried
a few likely spots, with the engine
running, on the outside of the
distributor but only saw sparks and
received a healthy shock. Please
explain how and where they are
connected.
Yours etc,
SC,
Hampstead.

First of all, I can't imagine why you
bought a Renault -- don't you know it's
French? - and second, I find it difficult
to believe that anyone would actually
want to steal one. As for your problem
(the Stall Thief, not the car) Figure 2
in the article shows that the device is
connected across the distributor

contact breaker. Not being a French
Mechanic I can't do better than that.
And since you regard a jolt from the
ignition system as "healthy" you may
as well continue to experiment with
the engine running.

Personally, I prefer jogging.

In a recent issue, I referred a reader
to HE's Book Service but apparently
forgot to mention the price.

Dear Sirs,
In the May 1983 issue of Hobby
Electronics magazine, in the Clever
Dick feature, you make reference to a
book on Long Distance Television
Reception. Unfortunately no price was
quoted.

I am interested in receiving two (2)
copies of this book. Please advise
price and delivery charge.

The most convenient way for me to
make payment is by certified cheque
in pesetas. I trust this is acceptable.
S. L. Watkins,
Malaga,
Spain.

Hmmmm. Long Distance Magazine
Reception, eh? Not bad, not bad. My
apologies to Mr. Watkins; the price is
£1.95, and the order should refer to
publication BP52. You should add £1
to the post and packaging charge and,
if possible, make out the cheque in
pounds, not pesetas.

As ever, I'm happy to try and
answer any reasonable enquiry .
but some questions simply leave me
feeling blanque.

Dear Mr, Dicks,
I have only been interested in
electronics for two months, now, so
all this grovelling is quite new to me.
Why do they do it? I would be inclined
to send a cheque for £5 and ask for a
binder.
P. Roberts,
Yeovil,
Somerset.
PS HE is the best mag out (I've only
just realised what HE stands for).
PPS What are those cute cuddly
looking balls that sometimes appear in
your pages?

I'm inclined to agree - especially
since my binders are being purveyed
to the public (that's you) for only
£4.25, including postage and
packaging! I'll leave it to another
reader to try to describe our 'Beastie' H Ecartoon characters; words fail me!
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III Extending The ACE

Extending
the HE's Input/

Output board
supplies the
extra RAM the
ACE needs to
control HEBOT or
similiar useful
devices.

Mike Lord
If you are the proud owner of a
Jupiter ACE then you will know that
although it has 3K bytes of RAM fitted
most of this is taken up by the screen
and character set areas, leaving not a
lot for your 'programs'. And you will
probably know that FORTH was
originally developed for control
applications - like steering a
telescope or guiding a robot - and
may be interested in experimenting
along these lines.

This project has been developed to
help in both of these areas; by giving
you an additional 2 or 4 bytes of RAM
space, plus 8 -bit input and output
ports to control devices such as the
HEBOT computer controlled robot.

Everything is on one printed circuit
board which plugs onto the ACE's
rear bus connector. If you don't want
the I/O ports, then you can just build
the RAM extension, or you could even
leave out the RAM parts for the time
being and just make the I/O ports.

The Credit
Figure 1 gives the complete circuit
diagram of the add-on board. Looking
at the RAM part first, this is provided
by ICs 1, 2 and 3, ICs 1 and 2 are
6116 2K bytes CMOS static RAM
chips, chosen because they are very
easy to use - having no particular
vices - and take very little power.
These chips deal with a complete 8 -
bit byte at a time, the data being
transferred into or out of the IC on the
ACE's data bus lines DO -D7. Since
each IC holds 2K (2048) bytes, eleven
address inputs are needed to select a
particular byte, and these come from
the ACE's address bus lines AO -A10.
To read data out of the chip, or to
write new data in a 'low' pulse must
be applied to the 'Output Enable' or
'Write Enable' inputs; these pulses
are easily obtained from the ACE's
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bus RD and WR lines. The other
connections to the RAM chips are the
OV and +5V supplies, and the Cr
(Chip Enable) input on pin 18, which
must be low when data is being
written to or read from the IC.

The Cr inputs to the two RAM chips
are provided by IC3, which ensures
that ICs 1 and 2 are only enabled
when the ACE wants to access
memory at the appropriate addresses.
IC3 is a 'one out of eight decoder'
having eight outputs which normally
give out a 'high' logic level. When the
chip is enabled by low level signals on
its G1 and G2 inputs and high level
signal on its G3 input, then one of the
eight outputs will go to a low level,
which output depending on the signal
applied to the chip's A, B & C select
inputs.

These A, B, C and G inputs are
connected to the five most significant
address lines from the ACE and to the
MREQ line, which goes low when the
ACE wants to read from or write to a
memory location (as opposed to an
I/O location). The way they are
connected results in IC1 being
enabled whenever the address is in
the range 4000-47FF (hex) and IC2
being enabled when the address is in
the range 4800-4FFF. These
addresses follow immediately after
the addresses used by the RAM in the
ACE itself, so that the new memory
adds directly onto the existing
directory and stack area.

The I/O ports are provided by ICs 4,
5 and 6. IC5 is a simple 8 -bit tri-state
buffer which, whenever it is enabled
by a low level signal on pins 1 and
19, transfers whatever signals are
present on PL1 directly to the system
data bus lines D0 -D7. At other times
the outputs of IC5 are in a high
impedance state, so as to not affect
the data bus.

IC6 is an 8 -bit latch which, when
clocked by a pulse on pin 11, grabs
whatever information is on the data
bus lines at that time and holds it
until the next time it is clocked. The
eight outputs are fed though the
protective resistors R1 -R8 to the
board output plug PL2. These resistors
have been put in to prevent damage
to IC6, in case any of the board
outputs are accidentally connected
together or to +5V, but they do limit
the available output signals and so
their values should really be chosen
to give as much protection as possible
depending on exactly what the board
is driving. If it is driving TTL loads,
then R1 -R8 should be between 100 to
330 ohms each, but higher values
(around 1 kR) can be used when the
board is driving light loads such as
those presented by the HEBOT control
circuitry.

R9 and C3 reset IC6 so that all of
its outputs are at low level when
power is switched on.

IC4 is a triple 'positive NOR' gate
which is used here to provide the
enable and clock pulses to ICs 5 and
6. It gives a low level 'enable' pulse to
IC5 whenever the ACE reads from an
I/O location with address line Al to
'0', and gives a clock pulse to IC6
whenever the ACE writes to an I/O
location with address line Al at '0'.

The I/O connectors PL1 and 2 carry
+5V as well as the input/output
signals; this comes from the regulator
inside the ACE and not more than
about 100mA should be drawn. PL2
carries the +9V unstabilised line from
the ACE's mains adaptor; again, not
more than about 100mA should be
drawn. If you look at Figure 2, you
will see that the two holes on the
board are labelled 'OV' and '+9V'.
These let you connect an external
higher -powered unregulated '9V'

Parts List
RESISTORS
(All 1/4 watt 5% carbon)
R1-8 1kR

(see text)
R9 4k7

CAPACITOR
C1, 2, 3 4u7 25V

radial electro
C4 100n

ceramic

SEMICONDUCTORS
IC1, 2 6116

2K static RAM
IC3 74LS138

1 -of -8 decoder
IC4 74LS27

triple 3 -input NOR
IC5 75LS244

octal tri-state buffer
IC6 74LS273

octal latch

MISCELLANEOUS
SK1 edge connector

see Buylines
PL1, 2 12 -way PCB plugs

see Buylines
1 x 14 -way, 1 x 16 way, 2 x 20 way,
2 x 24 way IC sockets; PCB; wire,
sleeving, solder etc.

BUYLINES page 34

supply if the devices you are
controlling need more power than can
be provided by the ACE's mains
adaptor, but note that if you do
connect such an external supply then
it will also be powering the ACE, and
so the ACE's own mains adaptor
should not then be connected.

Construction
The component layout is shown in
Figure 2. A single sided printed circuit
board has been used to keep the cost
of the project down, but this has
meant that 14 wire links have to be
added, as shown, to complete all of
the connections. These should be
sleeved where there is a danger of
accidental short circuits.

After fitting the links, the resistors
R1 -R9 should be soldered in place,
followed by the IC sockets and then
the capacitors. Note that the sockets
used for ICs 3 and 4 must be low
profile types.

The input and output connectors,
PL1 and PL2, should be fitted so that
their plastic mouldings are on the
component side of the board with the
short ends of the pins going though
the board to be soldered on the track
side. Two pins will have to be
removed from PL1 and one from PL2,
as only 10 and 11 holes respectively
have been drilled in the board.
The missing pins provide a polarising
facility to reduce the chance of putting
the mating sockets on wrongly.

The sockets to be used with the
input/output plugs are purchased as
empty 'shells', with loose contacts
which are soldered onto the
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connecting wires then pushed into the
shell so that they latch home.

SK1 is a 25+25 way, 0.1 in pitch
double sided edge connector with
wire -wrap pins. If you can't get
exactly the right type then buy a
longer one and cut it down to the
correct length. The pins should be
removed from the third position from
one end and a polarising key fitted in
their place (if you can't find a suitable
key in the shops, then one can easily
be cut from a piece of thick plastic).
This polarising key is most important,
as it is the only thing that will
prevent you from plugging the board
in wrongly, with possibly disasterous
consequences. SK1 should be fitted
so that it is square onto the PCB, and
spaced so that the body of the
connector is about !Ain from the PCB.
PCB.

If you want to build up the RAM
part of the board then ICs 4, 5, 6 and
R1 -92nd also Cl & C3 and PL1, 2
need not be fitted. If you are starting
small, then IC2 can be left out,
resulting in only 2K extra bytes of
RAM. On the other hand, if you are
are only interested in the I/O circuits
then leave out ICs 1, 2 & 3.

Testing It
Before plugging the board into the
ACE, check it very carefully to make
sure that the right components have
been fitted the right way round and -
most important - that solder
splashes or excess solder on joints
have not caused any short circuits
between adjacent tracks. The areas
that this type of fault is most likely to
have occurred are where tracks pass
between the pins of ICs 1, 2, 5 & 6.

Once you are certain that it won't
damage anything, you can then try
the ACE with the new board plugged
in. Remember to switch off the power
before plugging anything in or out! It
should behave exactly as before
except that if you had added RAM
then entering:

15384 @

should print 18432, if you have added
2K, or 20480 if you have added 4K
bytes, and you will now be able to
enter much longer dictionaries.

If you have equipped the board with
the I/O circuits then you can test
these with a voltmeter and a wire
link. First, check that the outputs on
pins 3, 4, 6-11 of PL2 are all at less
than OV4. Then set them all to the
high le-vel by:

255 253 OUT

and they should then be between 3
and 5 volts. To check the input
circuits, use:

253 IN

which will print 255 if all of the
inputs on pins 3-10 of PL1 are open,
and lesser values if any or all of these
pins are connected to OV.

SEE
TEXT V I

1 2666

IC4

1W V V W

4lvvv V

0\1+ MAH 33A

vim

vvvvvvvvvvvd

6 7 8 9 10 11 1 13'14 16 16,17,18 19 20 1122ti 81C it
24

ski

Figure 2. The PCB and components. Wire links are used to keep the board one-
sided.

Using The I/O
Both the input and the output ports
are at I/O address 253 (actually they
will appear at many addresses
because only address line Al is
looked at, but 253 is a convenient
value to remember) and are accessed
by using the ACE FORTH words IN
and OUT. For example,

253 IN

will put on the stack a value
corresponding to the logic levels on
the eight input pins, while

253 OUT

will set the eight output pins
according to the value on the top of
the stack.

Both the input and the output are 8 -bit
binary values which you can translate
to and from decimal with the aid of
Table 1, so that - for example - to
set bits 1 and 3 of the output port to
the 'high' level (1) and the rest to
'low' (0) you could use:

10 253 OUT

It is worth noting that FORTH's OR
word works on a bit by bit basis, so

that we could have set output bits 1
and 3 to '1' by:

2 8 OR 253 OUT

And so does the AND word, which is
very convenient when we want to
examine the state of a particular input
line;

253 IN 8 AND

leaves a value onto the stack which is
zero only when input bit 3 is zero (bit
3 corresponding to decimal value 8).

TABLE 1

I/O Bit Decimal Value

0 1

1 2
2 4
3 8
4 16
5 32
6 64
7 128

44 Hobby Electronics, August 1983



Extending The ACE III

Table 2 Table 3 Table 4

PL1 PL2 HEBOT PCB ACE I/O OUTPUT
1 +5V 1 OV BOARD VALUE CONTROL FUNCTION
2 *** 2 +9V RM1 PL2-11 0 HEBOT stopped, -
3 P7 3 OP 7 RM2 PL2-10 lights & beeper off.
4 P6 4 OP 6 RT PL1-9 5 Move forward.
5 P5 5 +5V FT PL1-8 6 Turn clockwise.
6 P4 6 OP 5 LT PL1-10 9 Turn anti -clockwise.
7 P3 7 OP 4 BT PL1-7 10 Move backwards.
8 P2 8 OP 3 P PL2-6 16 Lamps on.
9

10
P1
IP 0

9
10

OP 2.** OV
OV

PL2-1
PL1-11

32
64

Pen solenoid on.
Low frequency beep.

11 OV
12 ***

11
12

OP 1
OP 0

+10V
H

PL2-2
PL2-4

192 High frequency beep.

T PL2-3
*** = pin removed for LM2 PL2-8
polarising LM1 PL2-9

L PL2-7

Driving HEBOT
HEBOT (HE's computer controlled
robot project published in the
November 1982 issue) is an ideal
vehicle for experimenting with the use
of FORTH as a control language, using
the input/output capabilities of this
board.

Eight output lines are needed to
control the motors, speakers, lights

C

and pen of HEBOT, and four input
lines are used to monitor the touch
sensors. These can be connected to
PL1 and 2 as shown in Table 2. The
ACE's mains adaptor will give just
about enough power to drive HEBOT,
as well as the ACE, as long as you
don't want to operate the pen
solenoid and avoid switching
instantaneously from full forward to

full reverse. If you want to operate the
pen or thrash about at high speed
then a more powerful supply should
be connected as described earlier.

Table 3 shows the decimal values
to be output to get HEBOT to perform;
as discussed earlier these can be
combined by adding the values or by
making use of the OR word. Program
1 gives a simple program to make
HEBOT move, beep and flash using
keys W, E, S and 3 to control direction
L to light the lamps and B OR H to
beep. Pressing key Q will turn off
HEBOT and end the program.

Program 1

: MATCH 3 PICK = IF
ROT DROP SWAP
ELSE DROP
THEN;

: GO BEGIN
0 INKEY
6 ASCII E MATCH
9 ASCII W MATCH
10 ASCII S MATCH
5 ASCII 3 MATCH
16 ASCII L MATCH
64 ASCII B MATCH
192 ASCII H MATCH

SWAP 253 OUT
ASCII 0 =
UNTIL ;

HE

BURS -TIES BY BH

(
rift.) filIcRo MA'. (\i644. k Gar it (14Ap

oFi A st4.03zKaIR \40
ovt.11--(0 Rohl Als

REcKop.is trt.lta-r
\Akt.
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MASTER ELECTRONICS NOW!
ThePRACTICALway!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course.

You will do the following:
Build a modern oscilloscope
Recognise and handle current electronic

components
Read,draw and understand circuit diagrams
Carry out 40 experiments on basic

electronic circuits used in modern
equipment

Build and use digital electronic circuits
and current solid state 'chips'

Learn how to test and service every type
of electronic device used in industry and
commerce today. Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

Newat?NewCareer?NewHobby?GetintoElectronicsNow!
r. I Please send your brochure without any obligation to
I COLOUR BROCHURE NAME

I
I

I

Racho &Electronics School ReadingBerks.RG11BRi_sn

I am interested in:
I COURSE IN ELECTRONICS

as described above
I RADIO AMATEUR LICENCE
I MICROPROCESSORS

LOGIC COURSE

OTHER SUBJECTS

HE/8/821

I
ADDRESS

BLOCK CAPS PLEASE

If you missed
out on Breadboard'82. 
'79,80,'S1

and
Note s the tinte to catch up

with BREADBOARD
83

The premier electronics show for the enthusiast.
Moved this year for your convenience and comfort
to the Cunard International Hotel, Hammersmith,
London W6

Friday November 25th
Saturday November 26th
Sunday November 27th

Why not bring the family ti

weekend in London? We h
hotel package for our visitorsc
inclusive rail tickets also aviti
details of what we, the organic
Write to:
Breadboard '83
ASP Exhibitions
145 Charing Cross Road
London WC2H OEE

10am - 6pm
10am - 6pm
lOatr#14

oy.7 a

figesa ctrplete
.All

-for
, can offer you.

This year's features include

 Computer controlled model railway competition.
(send off for entry form now)

 Kits to build all sorts of projects.
 Magazines and books covering most aspects of

electronics.
 Components and tools at bargain prices.
 Technical advice on electronics projects and Ham

Radio technique.
 Clubs/User groups for amateur electronics and

computing
 Lectures by professionals on a wide range of

topics. eg. Basic Tuition For Beginners,
 Holography and Producing Printed Circuit

Boards.
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ECARTERONICN
903

Steady nerves,
high standards of
engineering
achievement and
no illusions about
glamour are the
basic requirements
for getting into the
broadcasting
business.
Helen Armstrong
MANY CAREERS in electronics make
highly specialised, even rarified,
demands on the engineer, enabling him
or her to work safely within a narrow
field. In the world of broadcasting, this is
far less likely to be true. Broadcasting is
one of the most competitive of all
industries. On the one hand, it feeds the
constant public demand for new ideas
and entertainment, calling for continual
experimentation, even innovation, with
new effects and equipment and, on the
other hand, the media is enormously
self -publicising by its very existence,
attracting talent from many fields from
all over the country. So competition to
get in is fierce. To compensate for this
possibly discouraging picture,
broadcasting companies are less likely
to be looking for the brilliant
theoretician who cannot wire up a plug,
and more likely to take the self -
motivated enthusiast with reasonable
qualifications and a proven personal
interest in a relevant activity: amateur
radio, sound recording or film -making,
to take some obvious examples. The
vivid - and possibly apocryphal -
description of the ideal trainee
engineer: "A third class degree who can
get an outside broadcast truck out of a
bog" may not tell the whole story, but it
illustrates the kind of practical problem
which a broadcast engineer may be
faced with.

With the expansion of the
telecommunications industry during
the past decade, the need for a supply of
able engineers and technicians has
grown in fits and starts. The arrival of
the video boom and new television
companies like Channel 4 is currently
opening up, by direct and indirect
means, more opportunities in
broadcasting in general than for some
time, providing some of the most varied
careers in engineering.
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IBA And BBC
There are, as you might expect, a
number of categories of technician and
engineer employed in the industry. The
two big transmitting organisations in the
UK, the BBC (British Broadcasting
Corporation) and the IBA (Independent
Broadcasting Authority) have very
similiar structures where engineers are
concerned, except that with the BBC
the studio and transmitter operations
are contained in the same organisation,
whereas with independent TV and
radio, the IBA operates the transmission
networks, while various private
companies operate the studios.

In this month's issue, we are going to
by-pass the studio side - which would
partially tend to attract engineers
perhaps with more creative yearnings,
who want to work with cameras, sound
and video equipment - and look at the
engineering jobs on the transmission
networks in the two broadcasting
companies.

It is worth noting that the IBA, having
a smaller number of jobs on offer,
advertises its posts less widely than the
BBC. While the BBC may advertise in
specialist magazines, and also
(naturally) in The Listener, as well as
advertising for trainees through college
and local authority careers offices, the
IBA restricts its advertising, which
therefore reaches the press more rarely.

Part of the IBA's Harman Engineering
Training College, in Seaton, Devon,
the centre of operations for their
training programme.

In both cases however, if you know
what sort of a job you are looking for, or
would like to train for, and what kind of
qualifications you have or hope to have,
it can be helpful to send an application
to the relevant part of the organisation.
Don't rely on this, however - keep an
eye open for specific jobs and courses
and apply for these as well.

When the IBA needs trainees they
circulate schools and technical colleges
on the "Milk Round", interviewing
prospective candidates on the spot.
When they do advertise, amateur
electronics magazines and the local
press are two media they choose.

Getting In Training
The BBC puts its trainee engineers
through a course which starts with a

Taking test measurements on a transmitter during on-the-job training.

twelve week stint at their Engineering
Training Centre at Wood Norton in
Worcestershire and then continues on
the job, depending on their
specialisation. Training includes further
stints at the training centre and,
particularly in transmitter work,
trainees will be moved round the
country to some extent. Their specialist
training for engineers is registered with
the IEE and counts towards the
qualification of Chartered Engineer and
membership of the IEE. Trainees work
towards attaining Engineer status
within three years.

The IBA recruits one group of trainees
every year, and to fill jobs as needed.
Their training programme begins in
June and takes in four stages over
eighteen months. This begins with a
nine -week induction course at the
Harman Engineering Training College
in Devon, and concentrates on
broadcast engineering, especially the
systems used by Independent television
and radio. This is followed by a stay at
one of their transmitting stations, and
after that a full-time two -term
polytechnic course. The last six months
concentrates on Transmission
Technology, again at the Harman
college. The course concludes, if
successful, with your appointment as a
Broadcast Engineer.

Non -qualified engineers beginning at
the BBC are known as Technical
Assistants. Young people - this
effectively includes anyone from college
leaver age up to about thirty - can
begin a career as a broadcast engineer
by acting as assistants to the qualified
engineers, and training on the job. They
work chiefly at setting up, aligning and
maintaining broadcast equipment, both
in London and at various sites around
the country. This of course can include
work in the studio as well as the
transmission equipment, but the
emphasis is on the maintaining and
developing of equipment, rather than
operating it.

The basic requirements for a

Technical Assistant are GCE '0' levels,
grade A, B or C, or CSE grade 1s, in

English, Maths and Physics, as well as
"A" level study (or the equivalent) in
Maths and Physics. English, plus a TEC
Certificate or Diploma, or a City and
Guilds Part 1 in Telecommunications, or
an ONC/OND in Electrical or Electronic
Engineering can be considered. As well
as this, a keen amateur interest in and
knowledge of an electronic -based subject
is effectively vital. The minimum age for
appointment is 18, and normal hearing
and colour vision are essential. For the
Transmitter Department, especially, a
driving license is an asset.

Qualified Opportunities
The BBC also takes on qualified
engineers for a wide range of jobs.
Transmitter Engineers are needed for
the maintenance and operation of
complete transmission stations around
the country, including SHF link
equipment, receivers, RF standards
converters, stereo encoders, digital
equipment for synchonisations and
pulse code modulation signals, low and
high voltage switching gear,
generators, aerials, cooling systems,
test equipment and the transmitters

An important factor in all broadcast
work is learning to work as a team, as
well as using individual initiative.
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Careers In Electronics 

Constant monitoring of signals is the basis of transmission work.

themselves. There are opportunities to
work on both analogue and digital, valve
and transistor equipment. The work is
usually based at transmitting stations
often in isolated areas around the
country and needs a fair amount of
mobility from day to day.

There is a Research Department
where new techniques and systems are
developed for use by the whole
organisation. The Radio Frequency
Group deals with the business of
transmitting from the stations to hcme
receivers. The Transmission Group
deals with long-distance transmission
and signal coding of all sorts. In the
Design Department the Transmission
Group designs new equipment for
transmitting, monitoring and
controlling, and the Transmitter Capital
Projects Department commissions and
sets up new transmission links.

Communications engineers based in
London or other main regional centres
maintain the radio and TV links between
studio and transmitters, and also
international links, including satellite
links at short notice - very demanding
work.

As a qualified engineer, you will need
to have at least a degree, an HND or HNC

One field of transmission engineering
is experimental work with satellite
transmissions. This is an outside
broadcast transmitter/receiver.

in electronics or electrical engineering,
or physics or a City and Guilds Full Tech
Certificate in Telecommunications or a
TEC Higher Certificate or Diploma in
Electronics or Telecommunications. For
work on R&D or Capital Projects a first
or good second class degree is needed.

An Expanding Business
The IBA's requirements for both
trainees and engineers are very similar.
They specify City and Guilds Full Tech,
HNC or HTC or CNAA degree in
Electrical or Electronic engineering as
basic qualifications for trainee
Broadcast Engineers, and recruit
qualified engineers on an ad hoc basis.

Broadcast Engineers operate and
maintain the IBA's 750 -and -growing
transmission stations; some are based
at their four Regional Operations
Centres, and are concerned with
monitoring and operating transmission.
The majority of Broadcast Engineers are
based at one of the twenty-two
maintenance bases and work as part of
a Mobile Maintenance Team, visiting
transmitters within a certain range. As
well as signal measuring, repairs,
maintenance and trouble -shooting,
Broadcast Engineers are involved in
setting up new transmitters at the rate.
of about one a week, countrywide; and
the expansions brought about by
Channel 4 and increasing local radio
stations are both widening the scope of
the services provided and bringing in
new engineering techniques.

The central planning and control
centre is at the Engineering
Headquarters, Crawley Court,
Winchester, where there are also
sections dealing with new develop-
ments and experimental electronics,
including digital work.

Getting In Touch
If you are interested in a career in
broadcasting, then the first step is to
write to the Personnel Officer of the

organisation (or organ isations!) that you
would like to work for, stating your
qualifications (or potential qualifica-
tions, if studying) and interests. The
demand for engineers of the right
calibre is high at the momeni,-and likely
to remain so for a long while, so now is a
good time to be planning towards a
broadcasting career. All the broadcast
companies, both those we have looked
at here, and the television companies
and independent video companies, can
afford to choose candidates of the
highest calibre and posts are usually
filled by people holding more then the
basic qualifications are kept to a level
which any bright student of engineering
can fulfil, to encourage enthusiastic
people to apply, since the broadcasting
organisations are looking for the right
people, rather than for a sheaf of paper
qualifications.

Both the BBC and the IBA produce
booklets laying out the requirements -
and rewards - for engineers which you
should look at before making a

speculative application, or if planning a
course of study. The two addresses you
need to know are:

Inside IBA's Television Transmission
Laboratory, students learn how to
operate equipment used at the
transmitting stations.

The Personnel Officer,
The IBA,
Crawley Court,
Winchester,
Hants.
The Engineering Recruitment Officer,
BBC,
Broadcasting House,
London W1A 1AA

You can also look in the engineering
and audio press, and consult your
college careers office and local
Education Authority careers office,
where vacancies will be on file.

Our thanks to the BBC, IBA and
Central London Careers Office for
assistance with this feature. Pictures
reproduced by kind permission of the
BBC and IBA.

Hobby Electronics, August 1983 49



AQUARIUS
AQUARIUS: The brand new Aquarius
Personal Computer is part of Mattel
Electronics latest developments in
advanced technology and offers full
home computing facilities, as well as
extensive game play, using a very
wide range of plug in cartridges.
Since Aquarius is a Mattel Electronics
product, it benefits by the company's
wide experience of producing high

technology equipment, as well as their game p ogramming expertise which is evident
from the advanced games which have been produced for the Intellivision. Aquarius costs
£79 and comes with microsoft basic built in. It 's so simple to use that you'll be writing
your first programs within minutes of taking the machine out of its box. You can even
record the programs on your own cassette recorder at home, so you can use them again
at a later date. Most available domestic tape recorders are compatible with the Aquarius.

A POWERFUL MACHINE: For all its simplicity, it is also very sophisticated. It has a
Z80A processor and 8K of built in ROM as well as 4K of RAM, which is user expandable
to 52K. It has a display of 40x 24 characters, and a graphic resolution of 320x 192 with
a total character set of 256 (including the complete ASCII set with upper and lower case
letters, numbers and additional graphic symbols). The keyboard has 49 full stroke
moving keys, unlike some of the cheaper machines which have membrane keyboards.
The size of the machine (excluding any of the additional peripherals), is 13" x 6" x 2".

PERIPHERALS: It is very easy to increase the capabilities of your Aquarius as all the
peripherals plug straight into one another. You can add a Printer, a Modem, a Data
Recorder, Mini Expander and other items. All of the peripherals are very easy to install
and what is more, they're easy to use. But the best news of all is, they're easy to afford.

CPM OPERATING CAPABILITY: The Aquarius is capable of being expanded to 52K
RAM and later in 1983 a disk drive will be available for it, with the commercial CPM
business operating system. This will allow you access to one of the largest software
libraries in the world, with literally hundreds of programs available for you to use.
CARTRIDGES: Various sophisticated programs will be launched on plug in cartridges
such as a Visicalc type spreadsheet and a word processor. In addition there will be
dozens of games and utilities and alternative languages such as
Logo, which combined with the built in microsoft basic gives an
unbeatable combination of high quality programming ability.

MATTEL AQUARIUS - £68.70 + VAT = £79

ATARI 400/80(i
NEW LOW PRICES

ATARI 400/800: With the Atari Personal
Computers, you can play the ultimate in
T.V. games, teach yourself new subjects
or skills, balance budgets, and even write
your own computer programs in Basic.
SPECIFICATIONS: Both the Atari 400
and 800 can display in up to 16 colours,
each with 16 intensities. They have four
independent sound synthesizers for music
tunes/game sounds, giving four octaves
with variable volume and tone control on
your T.V.'s speaker. The display graphics

are of amazing quality, having a detailed resolution of 320 x192, comprising 24 lines of
40 characters. Atari personal computers have a standard 10K ROM operating system. In
addition the standard Atari 400 (£149) comes with 16K of RAM, and the expanded
version with 48K (£198). The Atari 800 (£299) comes with 48K as standard. Both the
400 and 800 are now supplied with a FREE £40 Basic Programming Kit, which includes
the Basic Programming Cartridge, as well as a 120 page Basic Reference Manual and the
184 page Self Teaching Manual by Bill Carris called 'Inside Atari Basic', so you can begin
programming straight away, without buying any 'extras'. Even a mains plug is supplied!

OVER 500 PROGRAMS AVAILABLE: The Atari computers are supported by welt over
500 programs available for your use, a larger selection than you will find on any other
television game or home computer! The wide selection puts Atari way ahead of the
competition. Just fill in the coupon and we will be pleased to send you a full price list
which gives details of our range of software available for entertainment, home education,
programming and home off ice use. We think you'll agree when we say it's quite impressive.

100 FREE PROGRAMS FROM SILICA SHOP: If you buy your Atari Home Computer
from Silica Shop, you will recieve a FREE presentation pack of 6 cassettes, containing
100 programs including games, utilities and demonstrations. A 16 page booklet giving full
details of all of these programs is available on request. If you have already purchased
your computer elsewhere you can buy the set of 6 cassettes for £30. What's more, Silica
Shop offer a two year guarantee on all computers as well as a FREE joystick. This adds
up to a great offer that we believe can't be beaten or matched by any of our competitors.

ATARI 400 16K - £129.57+VAT=£149
ATARI 400 48K - £172.17+VAT=£198 149ATARI 800 48K - £260.00 +VAT=£299

VIDEO GAMES
COLECOVISION'

THE SYSTEM: The CBS Colecovision
offers new standards in video game
play. The excellent graphics are well
implemented with arcade titles such
as Zaxxon, Lady Bug, Gorf, Wizard
of Wor, Carnival, Mouse Trap and the
lovable Smurfs. The console comes
supplied with a three screen arcade
quality version of DONKEY KONG.
Parker and other companies have also
announced ranges of cartridges for
Colecovision, to further enhance the
wide range of quality titles available
for this new television games machine.

THE CONSOLE: The CBS Colecovision video games system has advanced technology
which produces superlative graphics resolution and excellent sound effects. The styling
of the console and hand controllers has been carefully researched; the console is designed
to complement modern hi -tech equipment, and has clear features for easy operation.
The hand controllers allow fingertip control via the 8 direction joystick, and feature 2
independent fire buttons. The push button keyboard is used for game selection and for
game control with some cartridges. The hand controllers are detachable and are connected
to six feet of telephone coil cable, storing neatly away in the console when not in use,
ATARI EXPANSION MODULE: The Atari converter module allows Atari VCS software
cartridges to be played on the Colecovision console, allowing owners the freedom to
purchase from the extensive range of Atari compatible cartridges. It also means that
existing Atari owners can buy the CBS Colecovision games system without discarding
their software library. Silica Shop offer part exchange facilities if you wish to upgrade.
TURBO EXPANSION MODULE: The Turbo Driver Expansion Module allows you to
actually drive the vehicle that appears on your T.V. screen. The module consists of a
steering wheel, dashboard and accelerator pedal. One hand controller is mounted on the
dashboard to provide a gear change unit. The module comes complete with a Turbo
Driver cartridge, the first of several cartridges to make use of the module, which provides
all the action of sitting in the driving seat. This facility is unique to CBS Colecovision.
HOME COMPUTER EXPANSION MODULE: The Home Computer Module scheduled
for late 1983, allows conversion of the games unit into a
sophisticated Home Computer. This flexibility of design
is an important feature of the CBS Colecovision System.

COLECOVIS1ON  £127.82 + VAT ..£147 £147,
WWI ARE SILICA SHOP?

Silica Shop are one of the leading specialist suppliere of Video Games & Personal Computers. We consider that our service, to thous who &reedy
own or to thorn who are interested in any products in our range, cannot be matched by any other supplier. Just look et what we brae to offer:
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VECTREX 1
THE SYSTEM: Vectrex is a totally unique Home
Arcade System, which has been exclusively designed and
engineered to duplicate real arcade game play. Complete
with its own monitor display, Vectrex won't cause any
arguments over the use of the family's television because
it has its own built in screen.

THE SCREEN: Vectrex does not use ordinary display
techniques, instead it uses vector scanning to control the
images on the screen. With this scanning method, the
gun only updates the area of the screen that has changed,
whereas a normal T.V. re -transmits the ENTIRE screen
50 times a minute. It is this that gives Vectrex its speed,
and means that very little computer power is required
for screen control, and the results provide very fast
responding and clear images. These 'Vector Graphics'
are used in several arcade games such as Asteroids and
Battlezone, to give you incredibly high resolution and
quality, Vectrex brings all of this from the arcade right
into your living room. The Vectrex screen is capable of
displaying 80 columns by 40 lines, which is significant
to the extensive developments planned for the system.

EXCITING SOUNDS AND ELECTRONICS: Vectrex has an advanced microprocessor
with more speed and power and exciting effects than many home video games systems.
REAL ARCADE CONTROLS: Vectrex has a unique control panel, similar to those used
in many real arcade games, with 4 concave action buttons and a full 360° self centering
joystick. This control panel has a 4 foot detachable cord for maximum player freedom.
REAL ARCADE GRAPHICS: Vectrex has its own 9 inch vertical screen and unlike a
conventional T.V. screen, uses advanced display technology to achieve brilliant, high
resolution imagery and superb game play never before possible. The Vectrex display
provides special effects too, such as 3-D rotation and zooming in and out, which a
regular T.V. cannot match. Using a black and white monitor, each Vectrex game comes
supplied with its own coloured plastic screen overlay to add to the excitement of game
play. The range of Vectrex cartridges (£21.95 each), gives a good selection of arcade
games such as Berzerk, Scramble, Rip -Off and Bomber Attack. Vectrex comes complete

[with a fast paced 'Minestorm' game built into memory.
VECTREX: Vectrex has an advanced state -of -the -art E
microprocessor with more speed than other T.V. games.

VECTREX - £129.57 + VAT = £149.00
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1.

ATARI JI
ATARI VCS (2600) - THE NO 1 BRAND LEADER IN THE U.K.
ATARI: The Atari Video Computer System known as the Atari VCS or the 2600 has now
become the T.V. game brand leader. In the U.K. there are over 700,000 owners of the
VCS with access toe range of over 200 different plug in cartridges, each having a multitude
of different variations and difficulty levels. Every system comes complete with the main
console, two individual joystick controllers, a pair of paddle controllers, aerial splitter,
mains adaptor and a 27 game Combat cartridge. It gives you bright crisp graphics, realistic
sound effects and even specially designed circuits for the protection of your Television Set.

SECONDHAND GAMES: We currently have several secondhand Atari VCS units in stock
which we are selling for only £49 line VAT). This price includes the Console, with Combat
Cartridge and all the accessories, as well as a 12 month guarantee.
We also have stocks of several secondhand cartridges many at half
price (ail with 12 months guarantee). We will normally buy back
secondhand units and cartridges at one third of our standard price.

EXTENSIVE CARTRIDGE RANGE: The Atari VCS is so popular that in addition to
Atari's own cartridges, there are over 150 compatible cartridges, produced by at least a

dozen different third party manufacturers. Silica Shop has one of the largest cartridge selections available in the U.K. Our range of
over 200 titles (printed either side of this column), includes items in stock now, as well as many of the new releases for later in 1983.

SILICA ATARI CLUB: Silica Shop has over 20,000 Atari VCS club members registered on our computer. As a specialist company
we are able to obtain advance information about new developments and send detailed catalogues to all of our club members, enabling
them to evaluate new products before they buy. This is a totally FREE service, to receive your copies complete the coupon below.

SERVICE CENTRE: Atari International (UK) Inc has recently appointed Silica Shop as an authorised Atari Service Centre. This
means that we can now service your Atari VCS or 400/800 (under guarantee if applicable), whether or not you purchased it from us.

VCS COMPUTER KEYBOARD: A keyboard will soon be launched to convert the VCS into a fully programmable home computer.
For further details, join our club by completing the coupon below. We will then let you know when further information is available.

STARPATH SUPERCHARGER; The supercharger plugs into the cartridge socket of your VCS and expands its RAM almost 50 fold,
from 128 to 6,272 bytes. This increased memory adds vivid high resolution graphics capabilities and significantly lengthens the game
playing time. Supercharger has a range of multi -load games (at £19.45 each), these offer the facility to play a
game in several distinct parts (great for adventures), the next section being loaded when you have completed
the previous one, thus enhancing the game play. For further information please complete the coupon below.

ATARI VCS CONSOLE- With Combat Cart & Accessories £68.70+VAT = £79.00 9
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r ACCESSORIES
We stock a wide range of accessories for the Atari VCS and 400/800 personal computers.
The same accessories can be used on the Commodore VIC range of computers. The Wico
range can also be used with the Texas Instruments computers on purchasing a special
adaptor. To give you an idea of the range available, just take a look at the following list:

Trackball
by Wico

LE STICK: A mercury filled joystick specially made
ior or---landed operation, with thumb fire button.
QUICK - SHOT: This joystick features a contoured
handle grip, thumb trigger and optional base fire
button. It is supplied with 4 sure foot suction grips.

STARFIGHTER: Neat and compact with a small
direction stick. Metal interior for added strength.

VIDEO COMMAND: With a
tapered handle, this joystick
is for one handed use. It has

a directional control which is similar to a jet fighter joystick.
WICO RED -BALL: An arcade type joystick with a red ball handle,
it features 2 fire button locations, one at the base and one on the
stick. It comes supplied with 4 grip pads for easier table top use.

WICO STRAIGHT - STICK: The main feature of this
joystick is its arcade style, bat handle grip. It also has 2
fire buttons. Four grip pads included for table top use.
WICO TRACKBALL: A true arcade style trackball for
use with your Atari or Commodore VIC. This product is
designed to give arcade control in your living room.
12' EXTENSION LEAD: A 12' extension for Atari and
Atari compatible joysticks for greater player freedom.

I k..11_!) W .7
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Wico
Straight

Stick
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Stick
Fire

Button

VIDEO GAME CLUB
In a fast moving market like video games, it is difficult to keep up to date with all the
developments that take place. With new programmes and accessories being introduced at
a fast rate by several different manufacturers, it is impossible to get all the information
you require from one manufacturer alone. It is for this reason, that we have set up
owners clubs for the more popular video games and home computers, to keep you fully
up to date with what is going on with your particular machine. As far as we know, Silica
Shop are the only company to offer such clubs, but that is not surprising since we are
the specialists. We currently have FREE clubs for the Atari VCS, Atari 400/800 home
computers, and Mattel Intellivision. Soon we will have clubs for Colecovision, Aquarius
and Vectrex. So if you own one of these machines, fill in the coupon opposite, and we
will enrol you FREE OF CHARGE in the club relevant to your computer or video game.
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SILICA SHOP LIMITED, Dept ZHE 0883
1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX

Telephone: 01-309 1111 or 01-301 1111

MATTEL
INTELLIVISION

MATTEL INTELLIVISION: The
Mattel games unit is a most versatile
T.V. game which offers 3-D graphics
quality for only £98. Each cartridge
comes with 2 overlays which fit over
the unique hand controller giving
easy directions for game play. Using
the handset's control disc, objects

can be moved accurately in 16 directions giving a realistic simulation of lifelike movement.

VOICE SYNTHESIS: The Intellivoice unit, price £49, is used with special cartridges
where high quality synthesised male and female voices feature as part of the game play.
NEW MATTEL CARTRIDGE RELEASES: Why not complete the coupon below and loin the Silica Mattel Owners
Club and receiveour FREE news bulletins end 16 page catalogues detailing new Mattel releases. Thera will soon be over
ninety cartridges available for the Mattel, and a small selection from these is listed below:
MATTEL: Arctic Squares, Burger Time, Buss Bombers, Chase, Cloudy Mountain, Loco Motion, Minion X, Mystic Castle,
Sharp Shot, Solar Sailor, Space Shuttle, Vectron, Winter Olympics. ACTIVISION' Happy Trails, Pitfall, StamPade.

Blue Print, Carnival, Donkey Kong, Goff, Mousetrap, Surf,rn Solar Fox, Turbo, Venture, Wizard of Wor, Zasson.
Secant, Drecula, Ice Trek, Nova Blast, Safecracker, Swords & Serpents, TropicalTrouble, White Weser.
James Bond 007, Lord of the Rings, Popeye, QBert, Spidermen, Star Wars, Super Cobra, Tutenkharn.,

COMPUTER KEYBOARD: In July/August 1983, Mattel will be launching their new
£89, 49 -key computer keyboard attachment called 'Lucky' which is fully programmable
and has microsoft basic built in. It will transform your Master Component into a home
computer. The adaptor also accepts a 6 note polyphonic music
synthesiser and full size 49 -key piano keyboard that will make
learning music as easy as playing games.
MATTEL CONSOLE £85.22 + VAT = £98.00

FREE LITERATURE
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I
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FREE LITERATURE.

FREE LITERATURE - Please send me your FREE LITERATURE and
catalogues on the following items:

OWNERS CLUB - I already own the following products, please enrol
me in your FREE club:

Mr/Mrs/Miss: Initials: Surname:

Address:

Postcode: ZHE 0883



 Famous Names

Alexander
Graham Be

Ian Sinclair

Dooby Doo Doo Wop! Time to ring off with the
most Famous Name of them all . . .

YES, of course you've heard of him, Bell
of telephone fame and founder of the
Bell Telephone Co., "Ma Bell" to
millions of US citizens who take for
granted a standard of telephone service
that makes us as sick as a Buzby to think
about. But did you know that the decibel
is named after him, or that he invented
the telephone as a deaf aid? Read on,
and discover more about the life of this
remarkable poineer.

Alexander Graham Bell was born in
Edinburgh in 1847, to a family who had
dedicated their lives to the service of the
deaf and dumb - his father was the
inventor of the hand signals which are
still used to this day. His parents were
established authorities in elocution and
speech correction (what would they
have made of CB?), and they did not
send Alexander to school, preferring to
draw on the considerable talents of the
family for his education. The success of
this education, unhindered by local
authorities or social workers (not yet
invented), gained Alexander his first job
in 1864, as resident master at Weston
House Academy, a small boarding
school in Elgin, a cold grey town in the
Highlands.

Devoted To The Deaf
In 1870, however, the whole Bell family
decided to emigrate, like so many Scots
before and since, in search of a better
living in Canada, and they moved to
Brentford, Ontario. Alexander found
nothing to his taste there, and shifted
again to Boston, Mass. in the USA, to
open a small school, in 1872, for
training teachers of the deaf, a topic
in which he took a passionate interest.

He had very considerable success,
and in a remarkably short time
established a nationwide reputation for
his methods of training teachers,
particularly in the "hand alphabet"
which his father had devised. This,
incidentally, is a subject of controversy
at the moment because it is no longer
being taught, and the change is bitterly
resented by many deaf people who feel
that a valuable method of communic-
ation may be lost to future generations.

As a result of Bell's success, he was
asked to incorporate his school into
Boston University, and he became
Boston's first Professor of Vocal

Physiology in 1873. It was as a result of
this achievement that he was able to
find time for research, with all the
facilities of a University now available to
him.

Telegraphy Progress
He was fascinated by the development
of Telegraphy, because it was a method
of communication which was open to
people with severe hearing or speech
defects - in fact many deaf people were
trained as telegraph operators in those
days, just as the tradition of training
blind people as piano tuners grew up.
Bell's interest in the electric telegraph
led to the invention, along with his
excellent but lesser known assistant
Thomas Watson, of many improve-
ments in telegraph design, and to Bell's
increasing involvement in, and
knowledge of, electrical circuits.
Gradually he conceived a system which
would convert the sound waves of
speech into electrical signals, and back
again, with the purpose of allowing the
deaf to hear what was being said some
distance away. Curiously enough,
another emigre, David Hughes, was
working in Virginia along similar lines.

Bell's telephone system, after a few
false starts, took the simple form of a
carbon microphone, a battery, and an
earpiece. The carbon microphone was
until very recently still being used in
telephones, particularly in this country;
it is now being replaced by the electret
microphone, the only device sufficiently
sensitive, and with a large enough
signal output, to take its place.

The carbon microphone principle
(which is attributed to Hughes) goes
thus: a thin flexible membrane or
diaphragm of metal is held in an
insulating cylinder which has a metal
backplate, and the space between the
diaphragm and the backplate is packed
with granules of carbon. Carbon is a
resistive material, and the resistance
depends very much on how tightly the
carbon particles are packed together.
With this arrangement, pressing the
diaphragm inwards considerably
reduces the resistance between the
diaphragm and the backplate; pulling
the diaphragm outwards considerably
increases the resistance. With a battery
connected, the device becomes a

variable current generator, with the
amount of current depending on the
movement of the diagphragm.

A Toast To Carbon
When a sound wave hits the diaphragm,
it causes the diaphragm to vibrate at
the same frequency as the sound wave,
and with an amplitude (amount of
movement) which depends on the
loudness of the sound. In this way,
sound waves hitting the diaphragm
cause waves of electric current in the
circuit connected to the carbon
microphone. The useful and remarkable
thing about the carbon microphone is
the size of the electrical signal that it
generates, putting several volts across a
load with several milliamps flowing.
Until the development of electrets there
was nothing that came anywhere near
such an output, and the defects of the
carbon microphone, such as its narrow
bandwidth and the resonances which
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it caused, were not of great significance
in telephone use.

Bell's receiver was electromagnetic,
using the arrangement which, once
again, has survived more than a
hundred years. This uses a magnetised
metal diaphragm held close
to an electromagnet, usually of
horseshoe shape. The varying currents
transmitted by the microphone are sent
through the electromagnet of the
earpiece, and they cause the diaphragm
to be magnetically attracted to an
extent that depends on the amount of
current. In this way, the current waves
that flow in the circuit when someone
speaks into the microphone are
converted back to a sound by the action
of the earpiece.

According to the notes that Bell made
at the time, the first words spoken over a
telephone circuit were "Come here,
Watson, I want you . ". The fact that
Watson heard them and rushed through
to Bell's room was the start of
something big. They took out a patent on
their telephone system in 1876, and the
invention was recognised by the
confederation of the Volta Medal on Bell
in 1880 by the French Government. By
this time, the Bell Corporation was
being set up to exploit the invention
which in a few years was to change the
habits of the whole world.

Enter The Decibel
Bell, at this stage, could have simply
retired from active life, content to amass

a fortune as President of one of the most
important and rapidly -growing
corporations in the US. It is typical of
him that he did not, preferring to devote
more time to research and to the twin
ideals of developing his invention and of
helping the deaf. His work on sound
transmission soon highlighted a short-
coming of measurement, that there was
no scale of comparative loudness of
sound.

From a large number of careful
measurements, Bell found that the
apparent loudness of a fixed frequency
from a telephone receiver was proport-
ional not to the electrical power
but to the logarithm of the power, and so
he proposed a unit for comparative
loudness, the logarithm of the power
ratio of two signals. This was widely
adopted, and named the Bel in his
honour, dropping the final "I" to avoid
any confusion between unit and name.

The Bel, however, is a larger unit, and
just as we use microfarads instead of
farads for measuring capacitance, it's
more convenient to use tenths of a Bel,
or "decibels", in place of Bels. Unfort-
unately the decibel is the most abused
and least understood of all the units
encountered in electronics.

Photos On The Phone . . .

Bell also worked on developments of the
telephone system, as always, with a
view to helping the deaf to
communicate. One notable develop-

ment, well ahead of its time, was the
Photophone of 1880. This was a device
to transmit photographic images over a
telephone, a forerunner in many ways
of the Photofax process and of slow -
scan TV.

The principle was simple and
ingenious. A transparency is fastened to
a glass cylinder so that a light can be
shone through transparency and glass
on to a photocell (using selenium), which
is inside the hollow cylinder. The
cylinder is spun round, and the photo-
cell is slowly moved from one end to the
other, so that varying currents are
generated in a circuit connected to the
cell as varying amounts of light reach it
through the transparency.

These currents could be transmitted
over telephone lines, and at the receiver
a photographic method was used to re-
create the image. A piece of moist
sensitised paper (the original
sensitising chemical was potassium
iodide) was then wrapped round a metal
drum, which was the earth connection
of the receiver. The signals from the
transmitter were connected to a brush
contact, which touched the moist paper
as it revolved with the drum. The current
flowing through the paper caused the
chemcial to decompose, leaving a stain
(iodine, when potassium iodide is used),
and the amount of staining depends on
the amount of current. Provided that the
receiver drum is sychronised with the
transmitter drum, the received image is
a reasonably good reproduction of the
transmitted one. An incidental
advantage is that the picture size can be
scaled up or down by making the
receiving drum a different size from the
transmitting drum.

. . . Letters Down The Line
The Photophone principle was
developed into Photofax, and its
descendents are still used. Bell followed
it up with the Graphophone of 1887,
designed to allow writing to be
transmitted along telephone lines -
and a large part of his receiver principle
for this device can now be seen in the
form of XY plotters for computers.

Bell died in 1922, the Grand Old Man
of the telephone, and to the end a
benefactor of the deaf, to whom he left
much of the vast fortune he had
accumulated. His other monument was
the founding of the American
Association to Promote Teaching of
Speech to the Deaf, now known as the
Alexander Graham Bell Association for
the Deaf. This institute sponsors a great
deal of research, much of it nowadays
into electronics, resulting in a
constantly improving service to the
deaf. In many ways, I think that Bell
would be more interested in this than in
the whole telephone service if he could
return to see it all.

Many, many thanks to Ian Sinclair for
our longest -running series, and we
hope our readers have enjoyed reading
Famous Names as much as we have H E
enjoyed running it.
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Readers' Services

Feeling stumped?
Looking for the
right connection?
It must be time to
reach for HOBBY
ELECTRONICS!
Here's how . . .

Letters
While we are always happy to receive
correspondence from readers, it is
simply not possible for the editorial
staff to reply to every letter. Because
of staff limitations and the fact that
producing the monthly editions of HE
must take precedence, we cannot
even guarantee to answer letters
accompanied by an SAE. Hopefully
this situation will prove temporary and
we can shortly resume a full service
to readers.

In the meantime, to reduce the
amount of mail to which we attempt a
reply, certain guidelines have had to
be imposed:

 Letters from readers who have
been unable to successfully build a
Hobby project will receive first claim
on our attention. But we urge readers
to first make sure they understand the
problem, and to read all parts of the
article thoroughly: it is wasting our time
(which is better spent ensuring that
current projects are error free) to
reply (to pick a common case) that the
supplier of certain components is
given in Buylines, on page 34.

 Many enquiries are concerned
with drafting errors in circuit
diagrams or component overlays;
corrections for most errors have been
published in subsequent issues, so
please check your back numbers
before writing to us - the information
may already be in your hands.

 Where there is a definite
problem, we ask that readers first try
to solve the problem themselves:
again, reading the article carefully will
often resolve what appears to be a
contradiction between, say a Veroboard
layout and the circuit diagram. If it is necessary to write, please
try to supply useful information: it is
impossible to give constructive advice
to the reader who says "My project
doesn't work. Can you help?". The
short answer, and the only one
possible, is no!

 We would like to hear from any
reader who has had difficulty with a
Hobby project and who has come up
with a solution, but we cannot advise
when a project has been modified and
fails to work: if you decide to make

(Siv.1 -MA( A IS11" PAuc,14
co A hitt4.-VoLS AmienLIR

changes you will have to live with the
consequences. Similarly, we are
pleased to take readers suggestions
for projects they would like to see in
the magazine, or for modifications to
improve a published project, but we
cannot design circuits on request or
re -design a project to suit the require-
ments of a single reader.

 We will try to answer any
readers' questions on electronics in
general, to suggest sources for
components for old projects or to offer
whatever advice we can when
circumstances permit; however, we
cannot advise on the purchase, use or
modification of commercial
equipment.

 We are unable to advise on the
purchase of components in foreign
countries; overseas readers are
advised to read carefully the
advertisements placed in HE by mail-
order component suppliers and to
write to them directly (this advice also
applies to many UK readers wishing
to obtain components for projects!).

 Unless specifically requested to
the contrary, any letter to Hobby
Electronics may be selected for pub-
lication in the magazine, including
letters with an SAE if they are
sufficiently interesting; in such a case
a copy of the editorial comment will
be returned to the reader prior to
publication.

 Letters not accompanied by a
stamped, self-addressed envelope may
be selected for publication but will not
receive a personal reply. We will
attempt to reply to all enquiries
backed by an SAE (if writing from
outside the UK please include the
correct number of International Reply
Coupons, available from Post Offices)
but we cannot guarantee a reply, nor
can the publishers, Argus Specialist
Publications, be held legally
responsible for the accuracy of the
information supplied.

Writing For HE
 Hobby Electronics' editor is

continually looking for good projects,
ideas for projects and designers to

develop an idea into working project.
However unless you are already a

seasoned contributor, it is unlikely
that your first effort will reach the
standard required for publication in
the magazine. So if you have an idea
or a design and you personally think it
would be suitable as a Hobby project,
write and tell us about it - and
please include a telephone number
(night or day, we're open all hours
here) where you can be contacted.

Similarly if you are a designer,
perhaps with time to develop
someone else's ideas, please write or
phone the editor!

Any Old Rope?
We will also undertake to publish any
suitable but undeveloped ideas as
experimental "Reader's Projects". The
article will generally fill one page
when published and should include a
circuit diagram and description, parts
list, component overlay (the projects
should generally be on Veroboard) and
some brief suggestions as to how the
device might be constructed by the
adventurous reader! A working proto-
type will not be needed, and the flat
rate for Reader's Projects will be £20.

Simple circuits are also needed for
publication as "Short Circuits"; no
constructional information is needed,
and contributors of "Shorts" will be
rewarded with f10 per idea.

The Back -Log
The above guidelines for writing to
Hobby Electronics have had to be
drawn up in response to the growing
pile of yet un-answered letters from
readers.

We apologise to all those still
awaiting a reply; we are doing
everything possible to clear the jam,
but to enable us to do so in
reasonable time we are
retrospectively imposing the above
restrictions on the type of enquiry
with which we will deal. Therefore,
any letter or question not relating to a
Hobby Electronics project or a general
electronics enquiry will be returned,
with the SAE, to the reader.
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 Auto Winder

The Automatic Car Wash has just eaten
your Car Radio Aerial for the third time in
six months. It's time you got wise to the Barry Foster

Auto lOttnder
LIKE MOST THINGS, car aerials are not
intended to last forever. Far from it,
you'd be lucky if one stayed in its
appointed place for 12 months, because
as well as the perils of rust and
accidental damage, car aerials seem to
provide an irresistable attraction for
some ... people. So, a car aerial that can
be wound up and down by an electric
motor is worth those few extra pounds
- unless you like the battered chic of
the coat -hanger look, of course.

The problem with motorised aerials,
though, is that you have to remember to
wind the thing down when you leave the
car. No problem, you'd say - but the
one time you forget will be the night
you'll lose it, won't you! The solution to
all these problems, then, is to install an
automatic car aerial motor, one that
winds the aerial up when you turn the
radio on and winds it down when the
radio is switched off. You can buy such
an item outright, of course, but why
spend more than you have to? The HE
Auto -Winder will do the trick, and
impress your friends as well!

Up And Down Circuits
Since the Auto -Winder has to auto-
matically wind the aerial either up or
down, it has to respond to two different
conditions in different ways. First, when
the radio is switched on, it must wind
the aerial up; then when the radio is
turned off the aerial has to be retracted.
All this is accomplished by a circuit
which controls two relays to drive the
motor in one direction or the other; a
gating network turns on the appropriate
relay while an adjustable timer sets the
period for which the motor is driven.

The Auto -Winder circuit is
permanently connected to the car's
battery (the current consumption of the
control circuitry is a matter of around
eight milliamps and is hardly
significant, especially when compared
to the current drawn from the battery by
the starter motor, say) and therefore will
instantly respond when the radio is
turned on or off.

The control input is taken from the
on/off switch of the radio; when power
is applied capacitor C1 rapidly charges
up through the isolating diode D1, and
when the voltage reaches the Schmitt
trigger threshold of IC1 a, its pin 11 will
go low. Now C2 begins to charge
through R4 and D4, pulling the trigger
input of IC2 (a 555 timer) below 1/3
supply voltage and thus starting the

timing period. C2 charges fairly rapidly,
producing a low -going pulse
approximately 120 microseconds wide,
after which is charges up to the supply
voltage; this leaves the trigger input at
V+ so that it can respond to another low -
going pulse.

IC2 is connected in a standard mono -
stable configuration. Initially the Q
output is low and the Discharge input,
pin 7, is in a low impedance state,

Figure 1. The circuit, using a 555 timer
and 4093B Schmitt trigger.

DI 121411C1a IC1b

C1'-
1000,

47u
TANT

OV

RI
22k

C2
1n

RVI
10M

OV

R5
1M

C5

T 1"

4p 8

VCC

a25

GND C
1 5 I

C4
TiOn

D4

2 )

3 5

C3
1n

D2 D3

p7k

IC1c

+12V
FROM

C7
417R os BATTERY

220u

R2
10k

NOTES
IC1 =40838
IC2 = 555
Q1,2 = 2N2905
D1,2,3,6,7.8 = 1N4001
D4,5 = I N4148
RLA1,2 = 12V,
100-500R COILS

9

How It Works
The input to the unit comes from
the car radio power supply, which
provides a positive voltage on the
input gate when the radio is
switched on. The gate output is a
negative pulse to the trigger
generator; this produces trigger
pulses to start the timer in two
different situations: first, when
the radio is switched on and then

COINNL
INPUT

R3
10k

C9
1u

C8
lu

UP

01

RLA1

DOWN

R A2

D6

0 OV
(CHASSIS)

7

when the radio is switched off.
The timer sets the period for

which the aerial motor is on, so
that the aerial may be either
completely extended or totally
retracted.

The timer output is gated to
either the Up or Down relay by
another output from the trigger
generator.

TRIGGER
GENERATOR

TIMER

UP/DOWN
GATE

UP RELAY
DRIVER

DOWN RELAY
DRIVER
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Auto Winder 
Figure 2. The PCB and components.
Note that the relays are designed to be
mounted away from the board.

Figure 3. Wiring for the relays. See
over the page for suggestions on how
to install the relay with the Auto
Winder.

BATTERY

-

}AERIAL
MOTOR

Parts List

RESISTORS
(All 1/4 watt 5% carbon)
R1 22k
R2,3 10k
R4 47k
R5 1MR
R6 47R

POTENTIOMETERS
RV1 10M

vert. preset

CAPACITORS
C1 100u 16V

radial electo
C2,3 1n

polyester
C4 10n

metallised pblyester
C5 1u

metallised polyester
C6 47u 16V

tantalum bead
C7 220u 16V

radial electro
C8,9 1u I6V

radial electro

SEMICONDUCTORS
1C1 4093B

quad 2 -in Schmitt trigger NAND
IC2 555

timer
Q1,2 2N2905

PNP transistors
D1,2,3,6,7,8 1N4001
D4,5 IN41 48

MISCELLANEOUS
RLA1 ,2 see Buylines
Case (see buylines); PCB; wire,
solder, nuts and bolts etc.

BUYLIN ES page 34

UP RELAY
COIL

DOWN RELAY
COIL

shorting out the timing capacitor C5.
When the IC is triggered, Q goes high and
pin 7 goes to a high impedance state. C5
then begins to charge via R5 and RV1
until the voltage on it reaches 2/3 of the
supply; this is detected by the Sample or
'threshold' input, pin 6, and the output
promptly changes to low. At the same
time pin 7 switches to low impedance
and C5 discharges to ground through
the IC, in readiness for the next timing
period. The charge rate of C5, and hence
the monostable on -time, can be varied
by adjusting RV1.

The Q output of ICI is applied to gates
ICI c and d; since the output from ICI a is
low when the radio is switched on, the
pin 9 output of IC1d is low, and so its
output is high. However C9 was charged
to near the supply voltage through the
emitter -base junction of Q2 when the
unit was first connected to the battery,
so this high just ensures that the charge
on C9 is maintained, keeping Q2 turned
off.

However with a low on pin 11 of ICI a,
the output of1C1b will be high, thus both
inputs to IC1 c are high and its output
will go low. Now C8 will discharge into
pin 4 and as soon as the voltage on the
base drops to more than OV7 below the
battery voltage, Q1 will turn on,
activating RLA1 and driving the motor to
wind the aerial up. The sequence of
events when the radio is switched off is
similar; the unit will not operate
immediately however, because C1 will
take some time to discharge through R1,
thus maintaining a high on IC1a's
inputs for about two seconds. This is to
prevent the aerial shuttling up and
down if it takes two or three attempts to
start the motor! Eventually, though, CI
will discharge below the threshold
voltage of the Schmitt trigger and the
output of ICI a will go high, IC1 b output
goes low and IC1c output goes high.
However C2 was previously charged
through R4, D4, so now the voltage at
the junction of C2, D2 and D4 goes
rapidly to 2V+ but then discharges via
D2 and R4.

CONTROL INPUT FROM
RADIO ON/OFF SWITCH

Meanwhile C3 is charging up through
R4 and D5, pulling the trigger input of
IC1 below 1 /3 V+ and so commencing
another timing period. This time,
though, IC1 c has a low input and so its
output is high, keeping Q1 and the up
relay turned off. But IC1d has both
inputs high, and therefore a low output,
so C9 will now discharge into pin 10 of
IC1d; when the voltage on the base
drops more than OV7 below the battery
voltage Q2 turns on RLA2, driving the
aerial motor to wind the stick down.

Construction
The Auto -Winder is easily built on a
single -sided PCB (see PCB Service page
for a ready-made board or build your
own using the pattern printed on page
64), following the overlay diagram
Figure 2. No special precautions are
needed beyond the usual handling
restrictions applicable to CMOS
integrated circuits and the correct
orientation of polarised components
such as electrolytic capacitors.

When the PCB has been assembled,
temporarily connect the relays to the
points indicated on the component
overlay. The relays have not been
mounted on the PCB to allow a wider
selection of relay types and to allow
more flexibility when it comes to
installing the unit in the car. However,
the relay contacts should be rated at at
least 5A, preferably 10A, since the
aerial motor will draw quite a lot of
current when it starts up. Then connect
a lead to the control input on the PCB
and temporarily connect the power
supply lines to a 12V battery or power
supply (do not connect the aerial motor,
yet) and test the unit by touching the
control input lead to the positive
terminal of the supply. Hold it there, and
the Up relay should click on for a
moment, then turn off. Remove the
control lead from the positive terminal
and after a short delay the Down relay
should turn on, then release. You can
now adjust RV1 to hold the relays on for
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 Auto Winder
a time approximately equal to that
required to wind the aerial up and down
to its end -stops

Installation
Where and how you mount the Auto -
Winder in the car is going to depend on
the space available. The obvious spots
are either under the dash or in the
engine compartment; the preferred
location is under the dash, away from
the hot and oily engine.

The relays could be mounted with the
PCB inside a metal case, as with the
prototype, or separated from the control
board; for example the PCB could be
installed under the dash, close to the
radio, with long leads to the relay coils
and short leads again to the aerial
motor. However if the relays are
mounted with the PCB, be sure to wire
them as shown in Figure 3 before
securing them inside the case with
strips of double -sided tape.

Once the unit has been installed, all
that remains is to make the final adjust-
ment to RV1 so that the motor fully
extends and retracts the aerial; then all
you have to do is to remember to turn on
the radio!

Our prototype was built in a no -frills,
open -topped metal case for mounting
in an inconspicuous place under the
dashboard. The relays were mounted
in the case with the PCB.

HEMMIN EECTRONICqs E
Electronic Components & Microcomp

16 BRAND STREET, HITCHIN, HERTS,
Telephone: 10462) 33031

COMPUTER IC.
6502 380p
592. 4.0
5E100 1 290p
68000 450p
6802 345p
.096459
661309 1350p
68.E 12959
.10 120o
.2/ eOp
.121 215p

68. 3909
68.0 580p
6844 1295p
8845 703p
98.
6852
6854
5875
81.2.
8,20
aT95
dr.
8797
ST98
8035L
6039E
8080A
8085A
St55
822
8216
8224
8226
5228
8251
/3254
8255
825?
8259
8279
75107
75100
75110
75112
75182
75450
75451 50p
75452 50p
7.53 ?to
7.81 40p
7.01 70p
76.2 ?Op
AS3.10150

300p
AY5.1013A

300p
MCI406 2959

1.1485 55p
N1C1489 55p
N1C3452 2669
TU0032.20

2309
UP07002 430p
250ACPU 350p
250AP10. 3000
80.7C 300o

25,0Anr 750p

MEMORIES
Mono RAM

2, 1.200nS
.P

61115113.150nS

320p
5116LP3.150.

4501
D ynamic RAM
1,5.200.

75p
41642001ns

500p
Eproe,

2708450n5
220p

2716.450nS
210p

2532.450.
mop

2732.450nS
50p

2.4950.4.4

FLOPPY DISC
CONTROLLERS
roilel 50p
uP075s4

150p

CRT
CONTROLLER
51196364

1101.

MIER 0100E13
82.18 Sen.

mAl E24
2V700 to 39V p
43V to 110V

12p
130381 Series
1 WYE.
2V7 to 39V 5p
43V toll.

20p

BMPOE
RECTIFIERS

101100V 250
.4009 30p

1018000 40p
2011000 409
2A/4000 50p
2.500V /Op
6.100X 95p
1044007 2110p
35.00V 3159
B Yres 52p

MACS
1I02080 556
TiCt2266 059
128000 059

MACS
29.37V 25p

OPTO ELECTRONICS

LIGHT EMITTING DIODES
(LED)

3rnm Red
3mm Green 169
5rnm Red

R/7gnIVWeir;r3Mro" 3161

5rnn1Green
5rnm Yellow

5rnm 42p
Square LED Smm ix 5mm
Red asp
Green or 01100 309

Tri.Colour Led
A Red and  Green LED
whch produces Yellow
when bolt/ are On 70E

Red Flashing Led 30,
at 5V 45p

INFRARED
T1132 PN

dArsenidePower Output T2m.
TIL38 PN Delllum krsenraie

!MP

IR Emitting Diode
Power Output Typ 12m.

TILTS 55$ Silicon
50o

111100 Larg:Tes Silicon 2"
PIN Photodiode TOO

7 SEGMENT DISPLAYS
TIL312 03' Red Common
Anode

T1L313 03- Red Common
Cathode19 106p

MA1141 14rnm Common
Ao 1

HAnI 1 die 14rnm R. Comm413,on
Cathode 140925MI11

Height Common
Anode 2509

INCANDESCENT BULBS
Lilhout LES (TI ,12)
60 or 12V .0

Capless 8V 60r.
14V 80MA 20p

NEONE
Panel Mounting Neon
with
ResistorSell for 350V

Contelned
449

LIGHT DEPENDENT
RESISTORS

00P12 25p

32 sax
CRYSTALS

z
/ 0000MHz
I 84320111

OPOOMHz
2457MHz
30000MHz
3.5795806

4000MHz
4 141431.7
5 0888MHz

EITOAMHi:5000z
10 000MHz
16 000MHz
18 432k0f.

27 000MHz
48000MHz

13S:
1401

3d pP

111080p

p

2.p
1150p2.p
1001
170p
20p

15
240p

0p

Irts

S LTd
titers
SG5 1JE

Shop opening hours
Mon to Fri 9am to 5.30pm

Sat 9am to 5.00pm
Wed Closed

PCB TRANSFERS

Make your own Printed Coro.
Boards with Aires Etch Resist
PCB Transfers
 Draw your artaffork .0 I

Grid
 Transfer to COOOer BOOrd

using Carbon Pager
 Burn.. the Alf. Transfers

to the Board uarnft a Spatula
uSing Carbon marks to assist
rn aCCurate alignment

 Use Allen Chemical Eraser to
correct mistakes

 Eich in Ferric chloride

60900/1 0.1'" Edge Connector
60902/1 01. Edge
Connector
EC908 0.063- Pads
EC910 0.0947 Pads
EC911 0 1897 Pads
EC940 0016' Lines
60941 0031' Lines
60942 0039' Lines
60943 0049" Lines
5094400 Lines
50945 0079' Lines
EC948 0.100- Linea
50947 0.124' Linea
EC.950/1 0031"90 Bends
60960/2 0/061.'90 Bangs
50951/1 0.031"30, 45, 80
Benda

60952/2 oast 30.45 60
Bends

EC960/1 10.5 Tromso., Pads
EC993/1 IC Pads
5099711 IC Pads with Tracks

.n Pads
51.51021 sheets in sealed
Peck 195p

Individual sheets 45p
Spatula AR4 for
Burnishing 45o

Mac Knife 180p
Spare Blades
(Pa. 01101 2505

Adat Chemi.lEraser .p
Allec P.C.. Giles
Polyester Film, Matt
2msh.0.14mm Thickness
20 Iinesench A4 1000

43 195p
130.15 Sind Forreiess
Board 1 /1 8- Thicknees
1 oz Coops, 5- 4 359

5"4' I3Op
0in Etch Rem. Pen SSP
Ferrio c Chloride C...
Dr.Ove in Lode
Water 559

RELAYS

PCB TYPE
Microminiature Printed Gamut
Relay Single Pole Change-
mvCracts Rated 20 of
Gob0=rCOnt,09 art.;
Pins en 0 1 Grid
5V. 6 ohm

12V . 320 prim
do 1280 ohm

TERMS OF BUSINESS - Professional quality electronic components brand new and fully guaranteed. Mail
order by return of post. Cash, Cheque, Postal Order or Bankers Draft with order payable to HEMMINGS ELEC-
TRONICS LTD, Access or Barclaycard available using our 24 hour answerphone service. Monthly Credit Ac-
counts available on request to government and educational authorities. Industrial customers wishing to open a
credit account are required to furnish a bank reference and two trade references. Postage and packing add 45p
to all orders under E I 0. All prices are exclusive of VAT, Please add 15% to total including p&p. No VAT on ex-
port orders or books.

LIQUID CRYSTAL
DISPLAY MODULES

PC11.4177 Frequency Counter
5 Digits, Das FM. SW. OW. MHz
KHz Annunciators
Sample rine Held Capability
Reset betsehraty
25 Seiecteme IF OP sets
Prescaler Aufulable
Incandescent backIghling Option
Supply Voltage 5V
Doer.. Current 4rnm

1715e
PCIM176 ONotal Voltmeter
3 .2 Digits. 0 5.
4, and Demme! Pont
20Ornli Full Scale Input
True Dderential Input
Guaranteed .0 Reading
Singlet. OPeretion
Power Lonsurnphon 20m.
Accuracy 0.1597 if, 'Count
Temperature drift SOpprn/C
Low Battery Indicator

Bcan.scent BackIghting 1060P
oth Modules are supplied voth a dalaa

sheet

TEMPERATURE METER

A fully sell.contained Model temperature
eter. battery Operated 00th an LCD

Osolay
 Temperature range 0-99.9 C
 ACcurecy 0.400 +MO 2C

40.70 0 0/-0.4 C
7099.9 C 4/- 0 C

 Battery 9v alkaline
Lifetime aPPrOs 1 Year

 External temperature
probe E16.95

TRANSFORMERS

PCB MOUNTING TYPE
All WP. have., primaries of 0.120 O.
120 lor inputs of 120V or 240V - Prima,
and Secondary wound on a 009 Dobbs
PrOvidng superior ISolation
3VA 2 x EV al 250r.

2x 120 21125mA
2x150 et 16

x 200 at 67.1 155p
8VA 2 e 50 at 500000

2 x 12V at 250mA
2 15V at 200mA
2 x 20V at 150mA 275p

CHASSIS MOUNTING
e.0 -6V
9-0.9V at 100MA
12.0-12V et 10000
15.0.150 at 0.50
9.0-91/ at IA
12-0-120 at IA
15-0.150 at 10
30-0-300 at 0 SA

12013
1259
145p
3509
270p
nog
395p
395P

*** EPSON FX-80 ***
We now have in stock the new Epson
printer, the FX-80, which replaces the
MX80 F/T III. If you thought the MX80
was good, you will agree that the F X-
80 is brilliant. All the MX80 features
are there plus the following extras:-
* 160 cps print speed
* 80 cps special quiet mode
* Program selectable character

set which can be downloaded
from your computer

* 9 different bit image modes up to
1920 dots per line

* Print styles emphasised,
condensed, proportional, elite,
italic and all MX80 styles

* Program control of skip -over per -
formation, number of columns,
character sets

* Fully compatible with MX80
control codes

E395 4- VAT
Securicor £6

PRINCE MONITOR

A 12" monochrome monitor 24M7.12
video bandwidth ideal for most
Personal computem, word processing
scientific work etc.

INPUT VIDEO
1 volt p -p composite video

EXTERNAL CONTROLS
Contrast, brightness, vertical hold, on/
off

INTERNAL CONTROLS
Horizontal width, linearity, frequency,
phase, Focus, Black level, Vertical height
and linearity

TECHNICAL CHARACTERISTICS
Scan 625 lines/50Hz, Deflection 110%
Character display 80 by 24 lines, Video
input PHONO, X-ray radiation to IEC
spec no 65

SCREEN PHOSPHORS
Black/white or Green

Et 1 3 inc VAT
Sec uricor £6

THE COMMODORE 64

MEMORY SIZE

t'"`71"'ZtTg1:,76,,ZJ,0Vc::,,., not used

SCREEN DISPLAY
full colour dtspMy 25 line> by 40 columns
255 cornOtnattons of screen and border colours
16 TexUCharacier cotours displaying alehanurnertCy Or PET

graOhlca
COnneCtIon to a TV sal or a colour or monochrome monitor
UHF modulator internal to the Uprooter
GRAPHICS
HNn read' non graphics 320 .2DO pixels
62 pr.elinect grapl. sym.ls marl.* Irorn keyboard

dMelred innem., Or mom. in att 115cdours
SPRITE GRAPHICS
Hph resolutton movetab °Pool trOCes 24 pixels wide by

Pro.
up to 8 Seel. womb . layered for 30 effects
SproescanbeoneolScoloursormullgdow.M4Pderenlcolours

mono sprrie
Sprites can be moved daps dens of 10 pm.. or other

Smite.

SOUN D
MottIC Syntheso chip pr....3 /forces 8.1.es
4 waveforms-a...0th, triangle, pulse ono
Programmable as decay. auelain end release
Programmable Oiler - low peat. Dane pass. NEM pass or notch

VetglLet,eaonance and manor Hewn* control
INPUT/OUTPUT

mth RS232C
Serf o. KoPPV dec Prue na ernlar
C.. port foz ...so. ROM for sat..200

licA/Daddle/lphl pen ports tor games Centror

BANGUAGEuilt in BASIC interpreter - future °Mons are BASIC Compeer
Pascal COMAE LOBO and FORTH

C343..1. VAT
Mewled. ES

JUPITER ACE

execution time more ellieten1 in memory specs and more

P7OCESSOR
2130.4 nOcroprocageor running et 3238.414

KEYBOARD
movinDhey keyboard wilh auto repeat and graphics enareCtere

C

avertable iron, Me keyboard

D
trrass,emersr,d4411:es by 32 °Num era UPPer end tomer owe WO

GRAPHICS
Low resoutiorapncs 4 v . is or Km character., may on
regelrn. t op.m.. 256 x +92 poets

00 O
iSntn'T iMOSPeaker coniroo. by BEEP command

calEallarsysoness be aro oinked, loadod sod merged uarno

VA baud.. Is 1500 baud
EXPANSION PORT

firn'adn'Orntscr=hTele.ZOe I 18M RAM pack,r printer may Mx
con nscied win slight modificetton

VAT

CASSETTE LEADS
[2 25
Et 25
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electronize AUTO -ELECTRONIC PRODUCTS
KITS OR READY sum

53TAt ENERGY DISCHARGE
ELECTRONIC IGNITION

DISCMAIME

Cacteoram
basign

1410110141C 161011014

IS

YOUR CAR
AS GOOD AS IT COULD BE ?
* Is it EASY TO START in the cold and the damp? Total Energy

Discharge will give the most powerful spark and maintain full output
even with a near flat battery.

* Is it ECONOMICAL or does it "go off" between services as the
ignition performance deteriorates? Total Energy Discharge gives
much more output and maintains it from service to service.

* Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge gives
a marepowerful spark from idle to the engines maximum leven with

rs).

RFORMANCE SMOOTH. The more powerful spark of
TOW nergy Discharge eliminates the "near misfires" whilst an
electronic filter smoothes out the effects of contact bounce etc.

* Do the PLUGS and POINTS always need changing to bring the
engine back to its best? Total Energy Discharge eliminates contact
arcing and erosion by removing the heavy electrical load. The timing
stays "spot, on" and the contact condition doesn't affect the
performance .either. Larger plug gaps can be used, even wet or
badly fouled plugs can be fired with this system.

* TOTAL ENERGY DISCHARGE is a unique system and the most
powerful on the market - 3% times the power of inductive systems -
3 '/2 times the energy and 3 times the duration of ordinary capacitive
systems. These are the facts:
Performance at only 6 volts (max. supply 16 volts)
SPARK POWER - 140W , SPARK ENERGY 36mJ
SPARK DURATION 500pS, STORED. ENERGY 135mJ
LOADED OUTPUT VOLTAGE

50pF load - 38kV , 50pF + 500k - 26kV
We challenge any manufacturer to publish better performance
figures. Before you buy any other make, ask for the facts, its
probably only an inductive system. But if an inductive system is
what you really want, we'll still give you a good deal.

* All ELECTRONIZE electronic ignitions feature:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, STATIC TIMING LIGHT and DESIGNED IN
RELIABILITY (14 years experience and a 3 year guarantee).

* IN KIT FORM it provides a top performance system at less than half
the price of comparable ready built units.The kit includes: pre -drilled
fibreglass PCB, pre -wound and varnished ferrite transformer, high
quality 2pF discharge capacitor, case, easy to follow instructions,
solder and everything needed to build and fit to your car. All you
need is a soldering iron and a few basic tools.

Most NEW CARS already have electronic ignition. Update YOUR CARA

r PROTECT
YOUR CAR

WITH AN
EtECTRONIZE

ELECTRONIC ALARM

2000 COMBINATIONS provided by an electronic key - a

miniature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
keys or a four bit code).

* 60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

* 10 SECOND ENTRY DELAY allows owner to dis-arm the
system, by inserting the key plug into a dashboard mounted
socket, before the alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re -
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

* INSTANT ALARM OPERATION triggered by accessories or
bonnet/boot opening.

* 30 SECOND DELAY when system is armed allows owner to
lock doors etc.

* DISABLES IGNITION SYSTEM when alarm is armed.

* IN KIT FORM it provides a high level of protection at a really
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC's, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to follow instructions.

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES.
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

Don't Wait Until Its too Late
Fit one NOW!

fill in the coupon and send to:

ELECTRONIZE DESIGN Dept E. Magnus Rd  Wilnecote  Tamworth  B77 5BY tel 0827 281000
em am mi se me EN am im EN in NE im um im mi @XIII

TOTAL ENERGY DISCHARGE (6 or 12 volt negative earth)

E Assembled ready to fit £2&10 £19.95
 D.I.Y. parts kit £1541) £14.95

TWIN OUTPUT for cars and motor cycles with dual ignition

CAR ALARM
Assembled
D.I.Y.

I enclose

ready to fit £3795
parts kit £24.95

cheque/postal order OR debit my Access/Visa card

E Twin, Assembled ready to fit £$.6145 £29.95
VISA 111111 ti1 1 1 1 1 1 H I E3

Name7 Twin, D.I.Y. parts kit £2,4155 £22.95

INDUCTIVE DISCHARGE 112 volt only) Address

[7 Assembled ready to fit £151t £12.75

Prices Include VAT. P+P £1-00 (UK) Code
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 Reader's Project

Simple, untested circuits straight from Hobby readers.

Enlarger
Timer

A. Clegg
THIS CIRCUIT differs from most of
those published in recent years
inasmuch as neither a transformer
nor a relay are employed. The
preference here is for a lighter, more
compact mains switching device -
one that can be built for a fifth of the
price asked in photographic shops -
with an acceptable degree of accuracy
and repeatability of the timing period.

The Circuit
The unit is powered from the mains,
via a 13A plug fused at 3A, with the
mains rectified directly by BR1;
thyristor SCR1 provides the load
switching and both these components
can easily accommodate a 100W bulb.

The remainder of the circuit is
powered from a 10V rail provided by
dropping resistor R1, Zener diode ZD1
and smoothing capacitor C1. The
dropping resistor should be rated at at
least 3W for the value shown; it can
be reduced, but to no lower than 10k,
in which case it should be a 5W
type, and the values of R3 and R6
should be decreased to 1 kR.

The timing is provided by IC1, a
555. The timing period commences
when SW2, a push -to -make
momentary action switch, is operated.
Then, pin 3 goes high and feeds the
potential divider formed by R4, R5; the
voltage from the divider switches on
the SCR and thus the load. C4 and R7
are included as a precaution against
self -latching of the SCR when a high
wattage bulb is used but they may be
omitted for a normal 60W bulb.

When pin 3 goes high at the start of
the timing period, it also drives LED 2
to indicate 'time on', and commences
to charge C2 via RV1, which therefore
sets the timing period. When C2
charges up to 2/3 of the supply
voltage, the timer pin 3 output will go
low, causing the SCR to switch off
and extinguish LED 2. C2 now
discharges into pin 7 of IC1 and the
green LED 1 comes on to indicate
the timer is in the standby condition.
The indicator LEDs are arranged to
switch alternately to maintain a
reasonably constant current through
R1.

FUSED
AT PLUG

2540Z

NOTES.
ICI = 555
D1 = 1N914

Figure 1. The circuit.

Parts List
RESISTORS
(All 1/4 5% carbon except as noted)

SEMICONDUCTORS
IC1 555

R1 18k 3W SCR1 C106
(see text) 400V/4A SCR

R2 1MR BR1 WO -04
R3, 6 1k5 400V/1A diode
R4 4k7 ZD1 BZX61C1OV
R5 1kR 10y 1W3 Zener
R7 100R OW5 D1 1N914

LED1 0 2" green
POTENTIOMETERS LED2 0 2" red
RV1 1MR

OW5 linear MISCELLANEOUS
SW1 240V/1A

CAPACITORS
C1 470u 16V

radial electro
C2 22u 16V

tantalum
C3 22n

radial polyester
C4 100n

400V axial polyester

mains rated slide or toggle
SWS2 push -to -make

momentary action
Case (see text); PCB; mains flex or
'Figure 8'; control knob, wire solder
etc.

BUYLINES page 34
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Reader's Project 

Construction
The circuit can be build on a PCB and
housed in an ABS plastic case
measuring 112 x 62 x 31mm. As the
circuit is powered directly from the
mains, without the isolation afforded
by a transformer, every care should be
taken with all connections, soldered
or otherwise; a plastic enclosure
should be used and the timing
capacitor RV1 should have a plastic
shaft and a plastic covered control
knob. The input and output leads
should be securely clamped inside the
box to prevent the connections from
being pulled apart. If light 'Figure 8'
flex is used, tie a knot in the cables
inside the box, beside the outlet holes.

An over -ride switch, SW1, is
included for setting up the enlarger

R1

C4

MAINS IN

LOAD

SW1

and a graduated scale can be drawn
around the timing control knob. First
sketch out the timing positions (0 to
30 seconds) on white card, then use
rub -down lettering to mark the

Hobby Electronics cannot undertake to answer queries on Reader's Projects.

PUSH-BUTTON
LED2 SW2 LED1

RV1

Figure 2. PCB and components. As
the unit is powered directly from the
mains, take extra care with connec-
tions and insulation.

positions for 0, 10, 20 and 30
seconds. Finally, cover the card with a
piece of thin clear plastic and secure
it under the potentiometer with the
hex locking nut. HE

FREE CAREER BOOKLET
Train for success, for a
better job, better pay

Enjoy all the advantages of an ICS
Diploma Course, training you ready for a
new, higher paid, more exciting career.

Learn in your own home, in your own
time, at your own pace, through ICS home
study, used by over 8 million already!

Look at the wide range of opportunities
awaiting you. Whatever your interest or
skill, there's an ICS Diploma Course
there for you to use.

Send for your FREE CAREER BOOKLET
today-at no cost or obligation at all.

TICK THE FREE BOOKLET YOU WANT
AND POST TODAY

;ELECTRONICS
: ENGINEERING

TV Et AUDIO
SERVICING

ELECTRICAL
! ENGINEERING

RUNNING YOUR
OWN BUSINESS

Name

Address

I
LOhusion of NatIonai
OuCatiOn Corporation

ICS
Dept K626
160 Stewarts Road
London SW8 4 UJ

01-622 9911
(all hou rs I

FEEL HEALTHIER
WITH ZEPHION
Bring fresh clean air into your home with

the Zephion Air Ioniser.

Airfree smoke, dust and other pollutants of modern day liv-
ing can bring to many the relief of breathing comfortably
once again.

We are confident that you will be delighted with the
Zephion Air Ioniser, but if you are not entirely satisfied a
full money back guarantee is available if items are
returned in good condition within 28 days.

BUILD IT YOURSELF!
TO:- Dataplus Developments

81,Cholmeley road
Reading, Berks.
RG1 3LY TEL:- 0734 67027

nZEPHION KITS P £24.15p
(Kits include all parts)

ZEPHION AIR TONERS
BUILT AND TESTED. 0 £34.50p

NAME:-

clip the coupon.

ADDRESS: -

MoneyMoney inunediately refunded if
items returned in good condition.

Prices include VAT & postage; allow 14 days for delivery. DATAPLUS HE
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BACKNUMBERS
February 1980
Passion Meter, Win Indicator,
Short Circuit Special, Kit Review
Special, Into Electronics
Construction Part 1.

May 1980
MiniClocks, 5080 Preamp, Model
Railway Track Cleaner, 5080
Loudspeakers, Loudspeaker
Crossover Design, Radio
Controlled Model Survey.

June 1980
Microbe Radio Control System,
Egg Timer, Two Watt Amplifier,
Fog Horn, Short Circuits, LEDs
and LED Displays.

July 1980
Sound -Operated Flash Trigger,
18 + 18 Car Stereo Booster,
Hazard Flasher, Electronics in
Photography, Electronic
Espionage, Piezo Electricity.

August 1980
EquiTone Car Equaliser, Pass -
The -Loop Game, Gaztec Gas
Detector, OP -Amp Checker, In -
Car Entertainment Survey,
Introducing Microprocessors.

September 1980
MicroMixer, Reaction Tester,
Guitar Phaser, Development
Timer, Teletext Explained, Into
Digital Electronics Part 1.

October 1980
Kitchen Timer, Tug 'o' War
Game, Light Dimmer, Freezer
Alarm, Intruder Alarm,
Temperature -Controlled
Soldering Iron.

January 1981
Car Rev -Counter, Bench
Amplifier, Sound -Into -Light
Converter, Chuffer, Electronic
Games reviewed.

February 1981
Heartbeat Monitor, High -
Impedance Voltmeter, Medium
Wave Radio, Two -Tone Train
Horn, Audio Signal Generator.

March 1981
Public Address Amplifier,
Windscreen Wiper Controller,
Bicycle Speedometer,
Photographic Timer,
Microcassettes.

April 1981
Pre -Amplifier Part 1, Super
Siren, Guitar Tremolo, Russian
Roulette Game, Doorbell
Monitor, Anatomy of a Space
Shuttle.

May 1981
Electronic Organ, Voice -
Operated Switch, Infra -Red
Controller, Pre -Amplifier Part 2,
Audio Millivoltmeter.

June 1981
Power Amplifier Part 1,
Continuity Checker, Envelope
Generator, Early Radio, Gadgets,
Games and Kits Supplement.

July 1981
Burglar Alarm, Doorbuzzer,
Treble Booster, Electronic Aids
for the Disabled, Power
Amplifier Part 2.

August 1981
Electronic Ignition,
Thermometer, Electronic Organ
(final part), RPM Meter, Bench
Power Supply, Radio Control
Survey, Into Electronic
Components Part 1.

All of the 1980 issues, except January and April, are still available together
with the remaining issues from 1981.

rft itarUftes C.

Alarm

All backnumbers cost £1 .50 each. For those of you who only want copies of articles, we do offer a
photocopying service. Each copy costs f 1.50 and information as to its title and publication date
should be given. Ordering backnumbers and photocopies could hardly be easier, just fill in the

coupon, cut it out and send it to the appropriate address.

HOBBY ELECTRONICS
BACKNUMBER ORDER FORM TO:

513, London Road,
n /vOPi Thornton Heath,

rIS fu.L-1- Surrey, CR4 6AR
England.

Please send me the following items:

NAME

ADDRESS

Back issues at f 1.50 each

I enclose
Cheques and Postal Orders should be made payable to ASP Ltd.

HOBBY ELECTRONICS
PHOTOCOPY ORDER FORM TO:

145 Charing Cross Road,
London,
WC2H OEE

Please send me the following items:

NAME

ADDRESS

Photocopies of in the

issue at f 1.50 each

I enclose £
Cheques and Postal Orders should be made payable to ASP Ltd
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PRINTED CIRCUIT BOARDS (PCBs) for HE projects have often represented an
obstacle for our readers. Some of you, no doubt, make your own
but our PCB Service saves you the trouble.
NOW you can buy your PCBs direct from HE. All (non -copyright) PCBs will be available
automatically from the HE PCB Service. Each board is produced from the same master as
that used for the published design and so each will be a true copy, finished to a high stan-
dard.
Apart from the PCBs for this month's projects, we are making available some of the
popular designs from earlier issues. See below for details. Please note that only boards for
projects listed below are available: if it isn't listed we can't supply it.

, - ... .....0.
H E PC B s E Ry I C E ti Piepadelinaz

Readers, i
.,

..........

June 81 May 82 HE/8212/2 Microlog £3.98
HE/8106/1 Envelope Generator £1.87 HE/8205/1&2 Digital Thermometer HE/8212/3&4 Tape/Slide
HE/8106/2 Organ 2 £2.53 (Set of Two) £4.62 (Set of Two) £5.26

HE/8205/3 Echo-Reverb £5.63 HE/8212/5 TV Amp £5.70
July 81 HE/8205/4 Cable Tracker f1.85 HE/8212/6 Lofty £2.61
HE/8107/1 Organ 3 £6.00 HE/8212/7 Noise Gate £3.60
HE/8107/2 Organ 4 £6.00 June 82 HE/8212/8 Low Cost Alarm £2.30
HE/8107/3

August 81
HE/8108/1

Ultrasound Burglar
Alarm

RPM Meter

£2.53

£1.77

HE/8206/1

HE/8206/2
HE/8206/3

Power Supply
Design £2.48

Auto-Wah £3.08
Auto Greenhouse

Sprinkler £3.45

January 83
HE/8301/1
HE/8301/2

Chip Probe
Switched Mode

Regulator

£1 82

£1.96
HE/8108/2 Thermometer £1.67 HE/8206/4&5 Telephone Timer February 83

(Set of Two) £6.50 HE/8302/1 Incremental Timer £7.13
September 81 HE/8302/2 DigiTester PSU £6.70
HE/8109/1
HE/8109/2

HE/8109/3

Power Pack
Reaction Tester

Game
'Diana' Metal

Detector

£1.69

£1.71

£3.31

July 82
HE/8207/1
HE/8207/2
HE/8207/3
HE/8207/4

Tanover £2.13
TVI Filter £1.78
Computer PSU £7.68
Solar Radio f 1 .98

March 83
HE/8303/1

HE/8303/2

Loudspeaker
Protector

Overvolt Cutout
£2.51
£2.25

October 81
HE/8110/1 Combination Lock £2.65

August 82
HE/8208/1&2 Digital Millivoltmeter

April 83
HE/8304/1
HE/8304/2&3

6502 EPROMMER
Ducker

£7.18

November 81
HE/8111/1&2 Sound Torch

(Set of Two) £5.31

HE/8208/3&4
(Set of Two) f4.34

Audio Analyser
(Set of Two) £11.55 HE/8304/4

Main Board
Preamp Board

Power Down

£3.56
£2.31
£2.10

December 81
HE/8112/1 Pedalboard Organ £5.64

September 82
HE/8209/1 &2 Signal lights

Main Module £1.96

May 83
HE/8203/1
HE/8305/3

BBC Interface
Stall Thief

£4.82
£2.50

January 82 Junction Module £1.70 HE/8305/4 Auto -Test £2.50

HE/8201/1 Intelligent NiCad HE/8209/3 ZX Interface £3.34 June 83
Charger £2.83 HE/8209/4 Slot Car Controller £1.98 HE/8306/1 Sinclair Sound

Board £2.80
February 82 October 82 HE/8306/2 CB Rap Latch £1.65
HE/8202/1 Relay Driver f2.07 HE/8210/1 Flash Point Alarm £2.13 HE/8306/3 Bat Light £2.25
HE/8202/2 Mast -Head Amp £1.08 HE/8210/2 Negative Voltage (Car battery monitor)

Generator £1.49 HE/8306/4 Traffic Light Toy £2.56
March 82 HE/8210/3 Squelch Unit £2.52 July 83
HE/8203/1 Digital Dice £1.40

November 82
HE/8307/1 Soft Fuzz £2.77

April 82 HE/8211/1 Pedometer/ August 83
HE/8204/1 Digital Capacitance Odometer f2.13 HE/8308/1 Whistle Switch £4.40

Meter £4.02 HE/8308/2 Ace Interface £352
HE/8204/2 Dual Engine Driver £3.27 December 82 HE/8308/3 Enlarger Timer £292
HE/8204/3 Bike Alarm £2.45 HE/8212/1 Phase Four £2.83 HE8308/4 Auto -Winder £298

PLACE an order for your PCBs using the form below (or a piece of plain paper if you prefer not to
cut the magazine), then simply wait for your PCBs to drop through your letterbox, protected by
a Jiffy bag.

HE PCB Service, Argus Specialist Publications Ltd, 145 Charing Cross Road, London WC2H OEE
I enclose a cheque/Postal Order made payable to ASP Ltd, Boards Required Price
for the amount shown below Price.
OR
I wish to pay by Barclaycard. Please charge my account number

VISA
OR

I wish to pay by Access. Please charge to my account number

SIGNATURE

NAME
(BLOCK CAPITALS)

ADDRESS
(BLOCK CAPITALS)

Please allow 21 days for delivery

Add 45p p Et p

Total Enclosed £

0.45
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PCB FOIL
PATTERNS

o HE 4308 -4

HE
AUTO CAR AERIAL

Above. The Auto Winder PCB foil.

Below. The Photographic Enlarger/Timer PCB.

rAcE RAM In Illy

AEI 01

`BOOLE 8306 2

Frel= ENLARGER TIMERi
rrOHO

L 0 o'00c-11

E
0

HE/830 6/1

Whistle
Switch

0 el.wl.41

iss

000000

Above.
The ACE I/O board. Take care, before
soldering in components, that the fine
tracks have not fused together at any
point, and that you have drilled out
all the connection pads.

Below. The HE Whistle Switch.

:0 0111.110.0%01,1111"metliP
0 0 Omill
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HOBBY ELECTRONICS CLASSIFIED
Lineage:
30p per word (minimum 15 words)
Semi -display £7.50 per single column centimetre
Ring for information on series bookings/discounts

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on request)

PLANS 'N DESIGN

AMAZING ELECTRONIC
PLANS. Lasers, Super -
powered Cutting Rifle, Pistol,
Light Show, Ultrasonic Force
Fields, Pocket Defence Weap-
onry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more pro-
jects. Catalogue £1 (refund-
able) - from Plancentre,
Bromyard Road Industrial
Estate, Ledbury H R8.

BOOKS & PUBLICATIONS

PARAPHYSICS JOURNAL
(Russian translations). Psy-
chotronics, Kirlianography,
heliphonic music telekinetics.
Computer software. SAE 4 x
9":- Paralab, Downton Wilts.

MACHINE CODE. If you are at
all interested in learning more
about this invaluable tool, then
join the ZX machine code users
club. Send £1.00 for trial issue
of club magazine "Micro Arts"
to: Toni Baker, 5 Dumergue
Avenue, Queenborough, Kent
ME11 5BT. Cheques payable
to Micro Arts.

ALARMS

CENTURION
ALARMS

We manufacture,
you save £ £

Send s.a.e. or phone for our
Free list of professional
D.I.Y. Burglar Alarm Equip-
ment and accessories.
Discount up to 20% off list
prices, eg. Control Equip-
ment from £15.98, Decoy
Bell Boxes from £5.95 inc.

TRADE ENQUIRIES WELCOME

41. 0484-21000

266 Wakehilld Road, Huddersfield

CENTURION ALARMS (ET!)
Or 0484 35527 (24 hr. ans.)

E3H05 98E. W. Yotkshlre
Access ft Yak

Orders Wrcorned

BURGLAR ALARM EQUIP-
MENT. Please visit our 2.000
sq. ft. showrooms or write or
phone for your free catalogue.
C.W.A.S. Ltd. 100 Rooley
Avenue, Bradford BD6 1DB.
Telephone 0274-308920.

COMPONENTS

MAIDSTONE ELECTRONIC
components shop. Thyronics
Control System, 8 Sandling
Road, Maidstone, Kent. Maid-
stone 675354.

WI" 10
CID

Auto Electronics,
103 Coventry Street,

Kidderminster
Tel: (0562) 2179

Brand new components by
return post or ring with
Access/Barclaycard number
for same day despatch.

All manufacturers guaran-
teed new stock. All at most
competitive prices. Cata-
logue available only 50p. All
prices inclusive of VAT.

IN STOCK New telephone
plugs and sockets also ZX81
plugs and spectrum plugs and
wide range of burglar alarm
equipment and all accessories
for same plus large range of
components. Shudehill Supply
Co. Ltd., 53 Shudehill, Man-
chester 4. 061-834 1449.

KITS

ELECTRONIC kits for sale:
Morse Practice £4.10, Dice
£8.10. SAE for details. Bee Mic-
ro, 33 Bevendean Crescent,
Brighton, E Sussex.

PRINTED CIRCUITS. Make
your own simply, cheaply and
quickly! Golden Fotolac light-
sensitive lacquer - now
greatly improved and very
much faster. Aerosol cans with
full instructions, £2.25. De-
veloper 35p. Ferric chloride
55p. Clear acetate sheet for
master 14p. Copper -clad fib-
reglass board, approx. 1mm
thick £1.75 sq. ft. Post/packing
75p. White House Electronics,
Castle Drive, Praa Sands, Pen-
zance, Cornwall.

DIGITAL WATCH replace-
ment parts, batteries, displays,
backlights, etc. Also reports
publications charts. S.A.E. for
full list: ProfordsCopners Drive,
Holmer Green, Bucks HP15
6SG E.

c 0

01-437 1002
EXT 282

Send your requirements to:
Julie Bates,
ASP Ltd.,
145 Charing Cross Road,
London WC2H OEF

SOFTWARE GAMES

FANTASTIC 16K ZX81. Ad-
venture £3. Fight monsters and
collect as many treasures as
possible. Only from Softbus, 6
Aston Mead, Salisbury, Wilts.

SOFTWARE
APPLICATIONS

SPY CASSETTE. Amazing
cassette will allow you to stop,
list or copy any previously un-
stoppable tape. Includes two
free utilities. State if for ZX81 or
Spectrum. Send just £3. Bob-
ker, 29 Chadderton Drive, Uns-
worth, Bury, Lancs.

EQUIPMENT

AERIAL AMPLIFIERS Im-
prove weak television re-
ception. Price £6.70. S.A.E. for
leaflets. Electronic Mailorder,
Ramsbottorn, Lancashire BLO
9AG H.

U.V. Light exposer unit for
use in prep. of Photo -resist
P.C.B's. Attractive wooden con-
struction with exposer area of
250 x 150mm. Case 350x250x-
95mm 240V operation. Only
£37.00 p&p. Send cheque to
V.E.P. Ltd., 5 Hewens Road,
Uxbridge, UB10 OFR.

BURGLAR ALARM EQUIP-
MENT. Please visit our 2,000
sq. ft. showrooms or write or
phone for your free catalogue.
C.W.A.S. Ltd. 100 Rooley
Avenue, Bradford BD6 1DB.
Telephone 0274-308920.

FOR SALE

QUARTZ L.C.D. CLOCK. Only
11/2" diameter. Sticks any-
where. Only £2.80. p&p 30p.
Taits Mail Order, 31 Lime
Grove, Addlestone, Surrey.

KIA RETURN AN AD No. 9 ...
Quality 120 Watt Fibreglass.
T03 Poweramp Modules +
Heatsinking, £7.95 + Advert
9 ... 8 Cunliffe Road, Ilkley.

WANTED

WANTED. Source of burglar
alarm PCB's. Please send
details of cost and type to Steve
Lawton, Midland Works, Filey
Ave, Royston, Barnsley,
S. Yorks.

For all your
classified needs

contact Julie
on 01-437-1002

Ext 282

PROJECTS

BOXES
To House Your Project

Plastic 80mm x 62mm x 40mm 95p
100mm x 75mm x 40mm £1.15
120mm x 100mm x 45mm £1.30

Many other sizes in Aluminium and
Plastic.
S.A.E. for lists. Price Includes VAT.
Add 30p p&p.
ELECTRONICS CENTRE

28 Station Road,
Dovercourt, Essex.

SERVICES

T-SHIRTS FOR SUMMER!
"I'm user friendly", "Have you seen my
peripherals?" And many more. £3.25.
White or blue. S. M. L.

One Per Cent Screens
12 Star Lane, Great Wakering,

Essex.

TRANSISTORS

SPECIALOFFER of unmarked
transistors (each type of tran-
sistor supplied in separate,
marked bag). BC338, BC237B,
BC239B, BC115, BC173B,
BC182B, BC238B. Only 50p for
10 (excluding VAT). Add 25p
p&p. Access/Barclaycard
accepted. Van Gelder Ltd, P.O.
Box 10, Southend-on-Sea,
SS2 606.
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CLASSIFIED ADVERTISEMENT - ORDER FORM
Advertise nationally in these columns to over 100,000 readers for only 30p per word (minimum charge 15 words).

Simply print your message In the coupon and send with your cheque or postal order made payable to
Argus Specialist Publications Ltd to:

CLASSIFIED DEPT., HOBBY ELECTRONICS
145 Charing Cross Rd., London WC2H OEE. Telephone: 01-437 1002

Please indicate classification required.

Name
Address

Tel. No. (Day)

WE TAKE ACCESS AND BARCLAYCARD

Please place my advert in H.E. for El months. Please indicate number of insertions required.

les easy
to complain

about
advertisements.

The Advertising Standards Authority".
If an advertisement is wrong.we're here to put it right

AS.A Ltd., Brook Hni ise,Tomngton Place. London WOE 7HN.

HE ADVERTISERS INDEX AUGUST 1983

A.D.Electronics 18
Ambit International I FC
Audio Electronics 27
Bicc Vero 30
Bi-pak 30
B K Electronics IBC
B.N.R.S 46,54
Branime Marketing 54
Circuit Board Components 30
Cricklewood 10
Dataplus Developements 61
Durrant Radio 45
Electronize Design 59
Elen Electronics 45
Europa Electronics 54
Hazzlewood Electronics 25
Hemmings Electronics 58
H.G Electronics 18
Horizon Electronics 39
ICS 61
ILP 32,33
Kelan Engineering 27
Litesold 45
Magenta Electronics 19
Parndon Electronics 39
Racorn 18
Rapid Electronics 35
Brian J Reed 39
Sandwell Plant 18
Silica Shop 4,5,0BC
Sparkrite 51
S&R Brewster 25
Technomatic 17
T K Electronics 25
Thandar Electronics 50
Twyford Electronics 24
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MULLARD SPEAKER KITS
Purposefully designed 40 watt R.M.S. and 30
wan R.M.S. 8 ohm speaker systems recently
developed by MULLARD'S specialist team in
Belgium. Kits comprise Mallard woofer IF or
5"1 with foam surround and aluminium voice coil
Mullard 3' high power domed tweeter. B.K.E.
built and tested crossover based on Mallard
circuit, combining low loss components, glass
fibre board and recessed loudspeaker terminals.
SUPERB SOUNDS AT LOW COST. Kits supplied
in polystyrene packs complete with instructions.
8" 40W system - recommended cabinet size 240

216 x 445mm
Price E14.671 each 12.00 P 6 P.
5' 30W system - recommended cabinet size
160 x 175 x 295mm
Price E13.90 each 4- E1.50 P 8 P.

Designer approved flat pack cabinet kits,
including grill fabric. Can be finished with iron on
veneer or self adhesive vinyl etc.
8' system cabinet kit EB.00 each + 92.50 P Et P.
5" system cabinet kit E7.00 each + £2.00 P & P.

STEREO CASSETTE TAPE
DECK MODULE

(11) 80 LOUDSPEAKER
The very best in quality

and value.
Ported tuned cabinet in hard-
wearing black vynide with protec-
tive corners and carry handle. Built
and tested, employing 10in British
driver and Piezo tweeter. Spec: 80
watts RMS; 8 ohms; 45Hz-20KHz;
Size: 20in x 15in x 12in; Weight:
30 pounds.

Price: £49.00 each
£90 per pair

Carriage: £5 each £7 per pair

Comprising of a top panel and tape mechanism coupled to
a record/play back printed board assembly. Supplied as
one complete unit for horizontal installation into cabinet or
console of own choice. These units are brand new, ready
built and tested.
Features: Three digit tape counter. Autostop. Six piano
type keys, record, rewind, fast forward, play, stop and
eject. Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. Input
Sensitivity: 100mV to 2V. Input Impedance: 68K.
Output level: 400mV to both left and right hand
channels. Output Impedance: 10K. Signal to noise
ratio: 45dB. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
left and right hand stereo inputs and outputs are via
individual screened leads, all terminated with phono plugs
(phone sockets provided). Dimension.: Top pinel 51in

x 111in. Clearance required under top panel 21in.
Supplied complete with circuit diagram and connecting
diagram. Attractive black and silver finish.
Price 128.70 + UM postage and packing.
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing capacitor)
E3.50.

LOUDSPEAKERS
THREE QUALITY POWER LOUD-
SPEAKERS (15", 12" and 8" See 'Photo).
Ideal for both Hi-Fi and Disco applica-
tions. All units have attractive cast alu-
minium (ground finish) fixing escutcheons.
Specification and Prices.
15" 100 watt R.M.S. Impedance 8 ohms.
50 oz. magnet. 2" aluminium voice coi I. Res.
Freq. 20 Hz. Freq. Resp. to 2.5KHz. Sens.
97dB. Price: £34.00 each + £3.00 P&P
12" 100 watt R.M.S. Impedance 8 ohms.
50 oz. magnet. 2" aluminium voice coil. Res.
Freq. 25Hz. Freq Resp. to 4 KHz. Sens.
95dB. Price: £24.50 each + £3.00 P&P
8" 50 watt R.M.S. Impedance 8 ohms. 20
oz. magnet. 1 Ve- aluminium voice coil. Res.
Freq. 40Hz. Freq. Resp to 6 KHz. Sens.
92dB. Black Cone. Price: £9.50 each. Also
available with black protective grille Price:
£9.99 each. P&P C1.50.

12- 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2"
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq.
Resp. to 6.5KHz., Sens. 98dB. Price: E22.00 + £3 carriage.
12" 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO) 2" aluminium voice coil. Twin
cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price E22 + £3 carriage.

L15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, PA.) 3" aluminium voice coil.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz. Freq. Resp. to 4KHz. Price: £47 + C4
carriage.

TYPE
'A'

TYPE 'C'

PIEZO ELECTRIC TWEETERS MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE 'A' (KSN2036A) 3" round with protective
wire mesh, ideal for bookshelf and medium
sized Hi-fi speakers. P11011 £4.29 each.

TYPE 'B' (KSN1005A) 31/2- super horn. For
general purpose speakers, disco and P.A.

systems etc. Price £4.99 each.
TYPE 'C' (KSN6016Al2" x 5" wide dispersion
horn. For quality Hi-fi systems and quality
discos etc. Price £5.99 each.
TYPE 'D' (KSN1025Al2" x 6" wide dispersion
horn. Upper frequency response retained
extending down to mid range 12KHzl. Suitable
for high quality Hi-fi systems and quality
discos. Price £7.99 each.
TYPE 'E'(l(SN10.39A1314" horn tweeter with

TYPE 'D" attractive silver finish trim. Suitable for Hi-fi
monitor systems etc. Price £4.99 each.
TYPE 'F' IKSN1057A) Cased version of type
'E. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10.75 each
P&P 20p ea. (or SAE for Pismo leaflets).

TYPE 'E'

New model.
Improved specification

PAN JT

BK ELECTRONICS
Prompt Deliveries

VAT inclusive

prices

Audio Equipment

Test Equipment

by

Thandar

and

Leader

HOBBY KITS. Proven designs including glass
fibre printed circuit board and high quality
components complete with instructions.

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi-
tive microphone. Range 100/300 metres. 5 x 46 x 14mm (9 volt)
Price: £7.99p
DIGITAL THERMOMETER -9.9°C to +99.9°C. LED display. Com-
plete with sensor. 70 x 70 mm (9 volt) Price: £27.80p
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap con-
trolled. professional performance. Range up to 3 miles 35 x 84 x 12
mm (12 volt) Price: £12.49p
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded mod-
ulation. Receiver output operates relay with 2amp/240 volt
contacts. Ideal for many applications. Receiver 90 x 70 x 22 mm 9/
12 volt) Price: £16.49 Transmitter 80 x 50 x 15 mm (9/12 volt)
Price £10.29 P&P All Kits +50p. S.AE. for complete list.

BSR P256 TURNTABLE
P256 turntable chassis  S shaped tone arm
 Bell driven  Aluminium platter 
Precision calibrated counter balance  Anti -
skate (bias device)  Damped cueing lever
 240 volt AC operation (Hal  Cut-out
template supplied  Completely manual arm.
This deck has a completely manual arm and is
designed primarily for disco and studio use
where all the advantages of a manual arm are

required.
Price £31.35 each. f2.50 P&P

POWER AMPLIFIER
MODULE NEW OMP100 Mk.11 POWER AMPLIFIER

MODULE Power Amplifier Module complete
with integral heat sink, toroidal transformer
power supply and glass fibre p.c.b. assembly.
Incorporates drive circuit to power a compatible
LED Vu meter. New Improved specification
makes this amplifier ideal for RA., Instrumental
and Hi-Fi applcations.
SPECIFICATION
Output Power:- 110 watts R.M.S.
Loads:- Open and short circuit proof 4/16
ohms.
Frequency Response:- 15Hz - 30KHz -3dB.
T.H.D.:- 0.01%.
S.N.R. (Unweighted):- -118dB ±3.5dB.
Sensitivity for Max Output:- 500mV @ 10K.
Size:- 360 x 115 x 72 mm
Price:- £31.99 + £2.00 P&P.
Vu Meter Price:- £7.00 + 50p P&P.

.4 )4

3 watt FM
Transmitter

HOME PROTECTION SYSTEM
Better to be 'Alarmed' then terrified.
Thandar's famous 'Minder' Burglar Alarm System.
Superior microwave principle. Supplied as three units.
complete with interconnection cable. FULLY
GUARANTEED.
Control Unit - Houses microwave radar unit, range
up to 15 metres adjustable by sensitivity control I

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 re-
chargeable 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 OVER £100 Usual price E228.85
- B.K.E.'s BARGAIN PRICE £128.00
+ £5.00 P&P.
S.A.E. for colour brochure.

SAFGAN DT -520 DUAL TRACE OSCILLOSCOPE. New
British model. 12 month guarantee. 20 MHz Band Width.
Specification: * CHI, CH2: 5mV/div-20V/div. * Time
Base: 1 Sec/div-10Ons/div. * XY Facility: Matched XY
inputs. * Trigger: Level control ± slope selection.
* Auto, normal, TV Triggering. * Z -Modulation. * CAL out-
put 1V 1KHz. * Sweep output 0-9V. * Graticule blue ruled
10 x 8 cm. (5" C.R.T.( Very sharp trace. * Size: H235mm,
WI 77mm, 0360mm. * Weight: 6.5 Kgs. * Supply: 200-240
V. 40-60Hz. * Price: £241.50 - FREE Securicor
Delivery. Probes: X1 £8.05, X1 /X10 Switched £10.93.

B.K. ELECTRONICS
UNIT 5, COMET WAY, SOUTHEND-ON-SEA, ESSEX, SS2 6TR __ANI

* SAE for current lists * Official orders- Welcome * All pH, es In( 101Ie VA) * \LW Ortler Unly * All items packed
applicable' in special energy absorbing PU foam Callers welcome by prior appOintment. please phone 0702.527572

TYPE 'F"

FREE SECURICOR
DELIVERY

VISA

la- 7
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No 10 Say Island 1
No 11 Say Island 2
No 12 Golden Voy
Angle Worms
Deflections
Galactic Empire
Galactic Trader

L Lunar Landel.

100 FREE PROGRAMS
FROM SILICA SHOP WITH EVERY PURCHASE OF AN

CAM MMMMMM
WISDC#JMIMOMIDCrIMEEr ex/
IDG411390Dala),W4DC0110
CEICEnVdOCEMPHDON#8191,

!ATARI PRICES REDUCED!
We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs -and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111.

ATARI 400 £149with 16K

400/800 SOFTWARE & PERIPHERALS
Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming Cartridge (E35) and try your hand at' programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.
Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send. NOW for Silica Shop's catalogue and price list
as well as details on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-TacToe
Cables Rearguard Calculator Alpha Fighter Metric & Prob Solvg
Cassettes Star Flee Database Managernt. Chompelo Mugwump
Diskettes Sunday Golf Decision Maker Crystals Music Terrns/Notatn
Joysticks Graph -It Forest Fire Musical Computer
Le Stick - Joystick AUTOMATED Invoicing Intruder Alert My First Alphabet
Misc SuPPliez SIMULATIONJS Librarian Monarch Number Blast
Paddles Crush Crumble Cmp Mort & Loan Anal Moonprobe Polycalc

Datestones of Ryn Nominal Ledger Moving Maze Presidents Of U.S.
ADVENTURE INT Dragons Eye Payroll Norninoes Jigsaw Quiz Master
Scott Adams Ado Invasion Orion Personal Fin, Mgmt Rings of The Emp Starware -;

No 1 Adventurelnd Rescue at Rigel Purchase Ledger Space Tilt ,...froetle-313 Graphics
No 2 Pirate Adv -Ricochet Sales Ledger Space Trap r - Three R Math Sy:,
No 3 Mission Imp Star Warrior Statistics 1 Stud Poker Video Math Flash
No 4 Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker
No 5 The Count Upper Reaches Aps Telelink 1
No 6 Strange Ode Visicalc EDUCATION EDUCATION
No 7 Mystery Fun BOOKS Weekly Planner from APX from ATARI
No 8 Pyramid of D Basic Ref Manual Word Processor A igicalc Cony French
No 9 Ghost Town Compute Atari DOS AtIas of CanadaCony German

Compute Bk Atari CRYSTALWARE Cubbyholes Cony Italian
Compute Magazine Beneath The Pyrarn Elementary Biology Cony Spanish
De Re Atari F antasyland 2041 Frovaster Energy Czar
DOS Utilities List GalacticiCluest Hickory Dickory European C & Caps
DOS2 Manual House Of Usher Inst Cornptg Dose Hangman
Misc Atari Books Sands Of Mars Lemonade Inuit To Prog 1/2/3
Op System Listing Water -loci Letterman Kingdom
Wiley Manual World War III Mapware Music Composer

Scram Castle - Sleazy Adventure Jawbreaker
States & Capitals Centurion Solitaire Mission Asteroid
Touch Typing Checker King Space Chase Mouskattack

Chinese Puzzle Space Trek Threshold
EMI SOFTWARE Codecracker Sultans Palace Ulysses/Golden Fl
British Heritage Comedy Diskette Tact Trek Wizard & Princess
Cribbage/Dominoes Dice Poker Terry
Darts Dog Daze Wizards Gold PERIPHERALS
European Scene Jig Domination Wizards Revenge Centronics Printers
Hickory Dickory Downhill Disk Drive
Humpty Damply Eastern Front ENTERTAINMENT Epsom Printers
Jumbo Jet Lander Galahad & Holy Grl from ATARI Program Recorder
Snooker & Billiards Graphics/Sound Asteroids RS232 Interface
Submarine Commdr Jas -O Basketball Thermal Printer
Super Cubes & Tilt Jukebox Blackjack 16K Memory RAM
Tournament Pool Lookahead Centipede 32K Memory RAM

Memory Match Chess
ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT
from APX Minotaur Missile Command from APX
Alien Egg Outlaw/Howitzer Pac Man . Adv Music System
Anthill Preschool Games Space Invaders Banner Generator
Attank Pro Bowling Star Raiders Blackjack Tutor
Avalanche Pushover Super Breakout, Going To The Dogs
Babel Rabbou Video Easel Keyboard Organ
Blackjack Casino Revers. II Morse Code Tutor
Block Buster Salmon Run ON LINE SYSTEMS Personal Faness Pre
Block 'Em 747 Landing Simul Crossfire Player Piano
Bumper Pool Seven Card Stud Frogger Sketchpad

PROGRAMMING
AIDS from Atari
Assembler Editor
Dsernbler (AP%)
Microsoft Basic
Pascal fAP%)
Pilot (Consumer)
Pilot (Educator)
Programming Kit

SANTA CRUZ
Basics of Animation
Bobs Business
Display lists
Graphics Machine
Kids 1 & 2
Horizontal Scrolling
Master Memory Map
Mini Word Processor
Page Flipping
Player Missile Gr
Player Piano
Sounds
Vertical Scrolling
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SILICA
Dept HE 08 831-4 The Mews, Hatherley Road, Sidcup,
Kent DA14 4DX Telephone 01-301 1111 or 01-309 1111_,
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I am interested in purchasing an Atari 400/800 computer and would
like to receive copies of your brochure and lest reports as well as
your price list covering all of the available Hardware and Software.

Name

Address

Postcode

HE 8 89


