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KAYCO

*LOWCOST*

MICROPROCESSOR
TRAINER

AND SINGLE
BOARD

COMPUTER

USED
BY SCHOOLS
COLLEGES &
UNIVERSITIES $
U.K & WORLDWIDE <

*PERFECT FOR ROBOTICS
APPLICATIONS REQUIRING
POWER AND SPEED*

e Full 8MHz 68000 Processor with 16 bit data bus.

o Top-class monktor program included on two Eproms.

e Communicates via RS232 interface to terminal, BBC computer,
P.C. computer etc.

e Use as a Trainer, or as a stand-alone computer system.

e Fast, powerful processing — Ideal for real ime control systems.

OTHER OPTIONS, DATA PACKS,
AND LITERATURE AVAILABLE
— SEND FOR DETAILS.

¢ Dual U.A.R.T. allows simultaneous connection of printer and
terminal. |
e Add-on options include: G64 Bus, 68230 P.I.T. 8k and 32K Ram
upgrades, and line by line assesmbler. ]
e Avallable from stock now — with support Iterature and full
technical back up. {

£ 11.97
£ 549
£ 9.24

68230P.1.T. ADD ON OPTION
G64BUS ADD-ON

8K x 16 RAM UPGRADE

32K 16 RAMUPGRADE

STANDARD SYSTEM INKIT FORM £110.00
STANDARD SYSTEM BUILT & TESTED £190.00
LINE BY LINE ASSEMBLER PROGRAM (INEPROM) £ 27.00
POWER SUPPLY £ 11.99

SOLE SUPPLIER — MAGENTA ELECTRONICS — UK & WORLDWIDE
——

PEPROJECTKITS | 732- reacHERLOCKER 535 THERMOCOUPLE INTERFACE MAGENTA ELECTONICS LTD
ALL KITS INCLUDE CASES & Oct 87 £2295 FOR DVM June 86 £15.98 Lii::rgﬁfnsgﬁtet PES3
52€§3$AR5[UNLE3VS]RESTATE%‘ 731— GUITAR-TO-SYNTH 532- TIL LOGIC CHECKER Staffs DE{4 25T,
: . C. Oct 87 £38.94 May 86 £2095 | 0283 65435 2
SOCKETS, KNOBS ETC ARE ALL el
INCLUDED. 716~ SCOPE STORE July 87  £49.99 | 520- SCRATCH & RUMBLE FILTER Prices include VAT add £1.00 p&p fo
(STEREO) April 86 £18.89 all orders. Official ordefs welcome.
717~ SYNTHESISED AF. GENERATOR
PLEASE USE KIT REF NO. Jun 87 £3998 | 516— SPECTRUM HARDWARE SHOP NOW OPEN
WHEN ORDERING RESTART (Uncased) Callers welcome 9-5 MON-FRI
726— BRIGHT FUZZ May 87  £16.59 Mar 86 £2849 | AccessiVisa Phone or Post.
24 hour answerphone.
714 — ULTRASONIC TAPE MEASURE 452— CYLINDER THERMOSTAT
760- R$232C — MIDI CONVERTER Mar 87 Less Case £2621 May 85 £23.95
Dec 87 £3499
713 - VIDEO FADER Jon 87 £13.28
761 - TEACHERRADIODec 87 £1699
712 - VIDEO ENHANCER REPRINTS %ﬁ'ﬁ;";‘gﬁ';gg L.,
733- COMPUTER D.C. MOTOR Dec 86 £2980 | REPRINT OF ALL OF THESE | |.ide' range  of Kis Tools
DRIVER Nov 87 £24.49 (AND OTHER) P.E. PROJECTS Components, Books Ec.  Our
BBC SOFTWARE £409 s SA,SS'B\QE IR DEIECTOR £38.46 ARE AVAILABLE AT 80p EACH illustrated catalogue is a must for all
: Wiy 4 electronics enthuasist.
NOTE: KIT PRICES DO NOT INCLUDE
e VR 552— ECHO/REVERB UNIT REPRINTS WHICH MUST BE ORDERED FOR,fSERES ONS (E:TTOEORhsE ADE b
Nov 87 £29.95 July 86 £4195 | SEPARATELY.
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BOOKMARK

it

Another selection of newly published books to while away the
dark winter nights.

Power Selector Guide. J.C.J. Van de Ven. Babani BP235. ISBN
0-85934-180-1. £4.95. Many applications still need high voltage
or high current semiconductors. This book is a guide to a very
large selection of suitable devices. It offers a range of selection
tables computer-compiled so as to be of maximum use to all
electronics engineers, designers and hobbyists. Component
markings, codings, standards, symbols and outlines are pre-
sented, along with specifications of diodes, bridge rectifiers,
thyristors, triacs, transistors and fets.

A Concise Introduction to MS-DOS. N. Kantaris. Babani
BP232. ISBN 0-85934-177-1. £2.95. If you are a PC user and
want to get the most out of your computer in terms of efficiency
and productivity, then you must learn its MS PC-DOS operating
system. The aim of this small book is to help you do so in the
shortest, most effective and informative way. It is written with
the non-expert, busy person in mind and as such, it has an
underlying structure based on ‘what you need to know first,
appears first’. It is also designed to be circular, meaning that
you do not need to start at the beginning and read on to the
end — the more experienced user can start from any section.

Electronics Manual to Industrial Automation. G.R. Stone. Tab
Books. ISBN 0-8306-2762-6. £14.50. Despite its title this book
can be of considerable value to anyone needing basic electronic
theory. The author originally began by writing weekly handouts
to supplement the lecture sessions of an industrial training
programme. Ultimately, after minor revisions, the handouts
were compiled, forming this 344 page book. Its aim is to inform
the reader, regardless of background, in three main areas of
industrial electronics — functions, applications, repairs and
servicing.

Transmitter Hunting — Radio Direction Finding Simplified.
J.D. Moell and T.N. Curlee. Tab Books. ISBN 0-8306-2701-4.
£14.50. Masses of information helping amateur radio operators
to set up and perform radio direction finding on HF and VHF
bands. It will be of considerable value to enthusiasts, pilots,
boaters, and members of search and rescue organisations.

A Handbook of Fourier Theorems. D.C. Champeney.
Cambridge University Press. ISBN 0-521-26503-7. £25.00. This
is a handbook comprising a collection of the most important
theorems in Fourier analysis, presented without proof in a
form that is accurate but also accessible to a reader who is not
a specialised mathematician. It will be of particular value to
most graduates and research workers in the physical sciences
and electronic engineering.

Handbook of Practical I.C. Circuits. Harry L. Helms. Prentice-
Hall International. ISBN 0-13-380833-5. £41.00. The book
claims that its six chapters form a practical compiltion of i.c.
circuits, all of which are actual working designs using popular
devices. The necessary component values are included, and
there are descriptions of the circuit operations, together with
examples of how to modify and adapt them to desired appli-
cations. Additional information is given on power supplies,
circuit interfacing, and practical trouble shooting. It is a shame
that this interesting 168 page book could not have been released
at a lower price.

Video Handbook — Second Edition. Ru vanWezel. Heinemann.
ISBN 0-434-92189-0. £30.00. A practical handbook that is
intended for serious enthusiasts, semiprofessionals, and
technicians in small video production companies. It covers tv
standards, the structure of the complete video signal, cameras
and tubes, including a DI'Y monochrome camera. Control desks
and trick effects are covered, as well as transceiving systems
and numerous aspects of production.

Electronic Instruments and Measurement Techniques. FF.
Mazda. Cambridge University Press. ISBN 0-521-26873-7.
£37.50. The book opens with an account of topics which are
fundamental to instruments and measurement units: standards,
measurement errors and instrument busses. It then describes
the construction, operation and applications of the more
commonly used instruments. Finally, an introduction to instru-
ments which have been designed for more specialised applica-
tions is given. The book is more suited to professionals and
post graduates.

Practical Microprocessor Interfacing. S.A. Money. Blackwell
Scientific Publications. £20.00. ISBN 0-00-383329-1. This book
is a practical treatment of microprocessor interfacing.
Microprocessor principles and techniques for transfering data
to or from the CPU are discussed, and practical interface circuit
arrangements are examined. Software aspects of the various
types of interface are also discussed, with basic machine code
routines explained for the data transfer and some of the control
functions. An invaluable aid foy electronics engineers involved
in designing systems using microprocessors.

Dictionary of Electronics, Second Edition. S.W. Amos.
Butterworths. £25. ISBN 0-408-02750-9. As with all rapidly
developing technologies, electronics has a continually growing
vocabulary which has necessitated this second edition. About
300 new definitions have been added, and about 200 existing
ones reworded or expanded. The dictionary not only provides
clear definitions, but also explains many terms in depth.
IHlustrations and extensive cross-references are also included,
as in an appendix of commonly used abbreviations and
acronyms.

The Benchtop Electronics Reference Manual. Victor EC. Veley.
Tab Books. £20.25. ISBN 0-8306-2785-5. A massive 600 page
manual aimed at everyone who is involved in electronics. While
it has a great many mathematical derivations, basic principles
and examples, regrettably it does not appear to live up to its
claim to provide easy instant access to the information you
need on any electronics topic. In the areas that it does cover,
though, it should be of value to those interested in formulae,
butitis unlikely to be of wide use to the average experimenter.

Electronics for Electricians and Engineers. I.R. Sinclair.
Heinemann Newnes. ISBN 0-434-91837-7 £9.95. Written in
response to the need that appears to exist for some technicians
to update their skills to match the ever changing technology
of electronics. The aim of the book is to explain principles and
devices in clear terms, without assuming a high level of prior
knowledge. It provides a practical introduction to electronics,
though does not delve too deeply into the more sophisticated
techniques and applications.

An Introduction to Antenna Theory. H.C. Wright. Babani
BP198. 1SBN 0-85934-173-9. £2.95. Deals with the basic
concepts relevent to receiving and transmitting antennas in a
manner which emphasises the mechanism involved, and with
strong diagramatic support minimises the mathematics used.
The bibliography provided offers the next stage of reading and
understanding, while the outline set of original papers listed
should allow a particular interest to be followed up in detail.

Microprocessor Theory and Operation. J. Wilson and E. Walls.
Tab Books. ISBN 0-8306-2791-X. £12.00. A book to bridge the
gap between digital electronics theory and microprocessor
theory. It guides. you into the central nervous system of
computerised electronic equipment and explains, bit by bit,
how microprocessors work with their associated circuitry. To
give hands on experience, 15 easy-to-build and inexpensive
experiments are featured, illustrating the various individual
sections in a microprocessor.

Sound Advice — Make Better Recordings. L. Woodland. Jay
Books. ISBN 0-9510086-5-X. £5.50. This is a book that Les
Woodland wishes he had when he started in radio and sound
recording. He felt that everything else was impossibly
complicated — so he wrote it himself. (He is now a senior BBC
producer.) It is intended to be a book for anyone who wants
to save the sounds of a town for historical archives; record pop
music or formal occasions; wants recordings of birds or badgers;
or just wants to tape chat or commentary. It covers recording,
interviewing, editing, compilation, and in simple terms, the
history and scientific background. A very useful book.
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CONSTRUCTIONAL PROJECTS

SANTALITE by JOhn BeCKer ........cccevveveereiereecreeieenieiee e sneennnenenenns 12

A festive firtree flasher interface with variabie mod-tech

random programming control.

TEACHER TALKBACK by Tim Pike ....ccccccoevvviiienirirererenerereveeecnnn 17

Talking in class is encouraged with this simple intercom,

especially if youre studying for GCSE electronics.

| CONSIDERATE MOUSETRAP by Terry Pinnell .......cccccccoeevvvneennenne 22
Unmousetakably a tailented answer to the ancient conflict

twixt mice and men.

LEGO BUGGY DRIVER by Robert MacFarlane ..........c.ccceoevveereenne.. 26

| RAM that Hot-Rod — computerise your motorised Lego

Buggy and automate your driving ambition.

FLASHY EGG-TIMER by Chris BOWES .........ccccvevuevervieriieieii e 28

Don'tbe hard-boiled —let LEDs flash the flow of time for

culinary perfection, through technoleggy in action.

EGG TIMER

e

SPECIAL FEATURES

SEMICONDUCTORS PART THREE by Andrew Armstrong ............ 35
AA helps avoid driver distress with a straightforward

discussion about junction devices.

CALENDER SOFTWARE - a perennial gift from your Ed ............. 33
Fortell the future or prove the past with this Basic

centurian calender program. Plus PE’s 1988-at-a-glance. :
RECALLING HISTORY PART TWO by Barry Drake ..........c..cc.c........ 40
The Crossbar telephone exchange of the 1960s overcame

a few dialemmas, but electronic techniques now route

the future of telecoms through System-X

LCD COLOUR TV — a consumer feature ..........cccceeuveveevevvcineneinn. 44
ELECTRONIC LOCKS by The Prof ........ccccovvvvviveiieiereieeccee e 49
The Prof picks his way through some of the more exotic

locking techniques that offer keys to satisfactory security.

FERGUSON

REGULAR FEATURES

EDITORIAL — Weather beaten .........ccccccevevuveciiiviercee vt 9
LEADING EDGE by Barry Fox — D-MAC satellite transmission ..... 8
SPACEWATCH by Dr. Patrick Moore — Supernova problems ........ 46
INDUSTRY NOTEBOOK by Tom Ivall — Electronic centennial ....... 57
! MARKETPLACE — what's new, where and when ..............cc.covocuu.... 4
PCB SERVICE — professional PCBs for PE Projects -...... g o 60
TRACK CENTRE - the PCB track layout pages ..................n.. e, Y 32
READERS’ LETTERS — and a few answers ........cccccccoevvviiveeennnenn, 38
BAZAAR — Readers’ FREE advertising Service .........cccecocecveveereennen. 45
ADVERTISERS' INDEX

NEXT MONTH . ..

WE RING IN THE BRIGHT NEW YEAR WITH -

LOGIC ANALYSING e MOTOR SERVO MIXER ® TREMOLON e MORE
GCSE IDEAS e REAL WORLD INTERFACING ¢ SEMICONDUCTORS o
AND A HOST OF OTHER FEATURES YOU'LL FIND APPEALING

THE RESOLUTION SOLUTION —

DON'T MISS THE FEBRUARY 1988 ISSUE
ON SALE FROM FRIDAY JANUARY 8TH

THE SCIENCE MAGAZINE FOR SERIOUS ELECTRONICS ENTHUSIASTS
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NEWS AND MARKET PLACE

We have recently received the following catalogues and
literature:

Altai Electronics Catalogue. Nearly 200 pages of colour
illustrated componénts, equipment, instruments, computers,
audio-video, communications, accessories, tools and security
— electronics for practically every purpose. This catalogue has
been received simultaneously from Pops Electronic
Components, and Henry’s Audio Electronics.

Pops are also stockists of Lorlin, AB and many other product
lines, and are at Studio D, Unit 9A, Atlas Village, Oxgate
Lane, London NW2 7THU, 01-450 4688/9.

Henry’s Audio also sent information about Cubegate
components, and are at 404 Edgware Road, LondonW2 1ED.

Tandy’s 1987-88 colourful catalogue of ready-made equipment
and accessories has been released. Its 140 pages are well worth
examining and can be picked up from any Tandy store.

Concurrent Techniques have sent us their pamplet called
Concurrent News. This is a newsletter that publicises their low
cost transputer modules and other hardware and software
products. It also contains news, rumours and gossip about the
transputer scene. Concurrent Techniques, 30 Baldslow Road,
Hastings, East Sussex, TN34 2EY.

Globe Book Services have announced two new guides to the
Electronic Component Industry. The International Directory
of Active Component Manufacturers (ISBN 0333 455 401) spans
30 countries and provides comprehensive - international
manufacturer coverage, with 1000 entries. The International
Passive Components report (ISBN 033 451 139) covers markets,
production and trade throughout 30 countries. At £90 and £300
each respectively these guides are obviously more suited to
the Trade. Globe Book Services are a division of Macmillan
Publishers Ltd, Brunel Road, Houndmills, Basingstoke,
Hants, RG21 2XS.

Cirkit’s bright new winter 87/88 catalogue for electronic
constructors is good value at £1-20. Clearly laid out and
illustrated it is presented in a livelier more exciting and totally
different style. It is crammed with new product and ideas, and
also features a special competition. Cirkit Distribution Ltd,
Park Lane, Broxbourne, Herts, EN10 7NQ.

Adam’s Eden

change the fittings market in

NCE upon a time getting Europe. Now, as well as

fittings for cases or cabinets

was not easy, and even if you
could locate what you wanted, it
could costyouanarmandaleg.
Now we take the availability of
fittings for granted, and quite
rightly so. We need never go back
to those bad old days, when you
would have to be Sherlock
Holmes to track down parts for
cases arid cabinets.

Adam Hall Supplies is one
company that has done much to

4

manufacturing and distributing
the best quality hardware and
fittings, they also claim to be the
most competitive.

For more information on all
their products, give the sale desk
aring at Southend (0702) 613922
and ask for Rob, Jane or John,
or write to Adam Hall Supplies
Ltd, 3 The Cordwainers, Temple
Farm Industrial Estate, Sutton
Road, Southend-on-Sea, Essex
§S82 5RU.

Flash Tester

lash testing, applied voltage

and non-destructive testing
are the combined capabilities of
the FT6/12, the latest instrument
to appear from Megger.

The FT6/12 is an a.c./d.c.
breakdown, leakage and
ionisation tester that truly
justifies the term general
purpose. As well as providing
a.c. and d.c. current
measurement, in-phase a.c.
current measurement, ionisation
detection, leakage resistance
and a.c. capacitive current can
also be calculated. The fully
variable output voltage can be
set to trip at a pre-determined
leakage current level. An
additional advantage is that, in
the event of breakdown, the test
voltage is not cut off, so allowing

the operator to locate the
breakdown area.

The operator is helped by
clear, simple panel meters
indicating voltage and current
levels, and a lamp and buzzer
system shows breakdown and
flashover. A built-in audio
detector picks up ionisation, the
operator being alerted via a
loudspeaker or through
headphones. Voltage only
appears at the output terminal
sockets when a push-button —
either on the front panel or on
the optional probe — is pressed.

The Megger FT6/12 meets
BS4743VDE 0411/0433 and IEE
348 safety requirements.

Contact: Megger Instruments
Limited, Archcliffe Road, Dover,
Kent CT17 9EN.

Tel: Dover (0304) 202620

Better BBC Fax

contract has been agreed

between the BBC and
Softei Ltd for the supply of a new
Ceefax computer system. It will
be installed at Television Centre
later this year and will replace
the one which began service in
1979.

The new system will enable
the BBC to continue a policy of
improvements to Ceefax. For
example, a faster Ceefax service
will be possible by using more
spare lines of the TV signal.
Ceefax will also be able to
provide a clearer and more
varied page-front during ‘Pages
from Ceefax’ broadcasts.

The system will include direct
links with other computer
systems to give Ceefax staff rapid
access to financial, travel and
weather information.

Says Ceefax Editor, Graham
Clayton, “Over the past few
years the teletext audience has
grown enormously and the BBC
now needs a teletext broadcast
system which will keep up with
their demand in terms of speed
of up-dating breadth of coverage
and reliability”.

Hieroscopy
ewlett Packard’s family of
1GHz digitising
oscilloscopesis available for hire
from Electroplan Rental.

These high-performance
instruments perform precision
time-domain analogue
measurements on high speed
logic waveforms, with the added
benefit of colour for improved
efficiency. A wide range of
outstanding features makes the
instruments suitable for design
and test of high-speed (up to
ECL) logic, data
communications testing and
general-purpose design
applications.

For a free copy of their new
1987/1988 catalogue contact:
Electroplan Rental, P.O.Box 19,
Orchard Road, Royston, Herts.
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Portable Power Cleaner
OXBURGH Suppressors’
Portable Power Cleanerisa

low-cost device which has been
designed to prevent mains power
surges from damaging sensitive
electronics like computers,
digital or analogue instruments,
microprocessors and other
equipment.

Suitable for use industrially, in
the office, laboratory or
workshop, the PPC is connected
between the mains and the
equipment requiring protection
and can be rated at 2A or 6A,
depending on the application. It
is housed in a tough plastic case,
145mm x 75mm x 50mm, and is
supplied ready to use with a 2m
cable set and moulded 13A plug.
Options include American and
continental sockets and cable
sets. The standard unit costs from
£23.00.

Contact: Roxburgh
Suppressors Ltd., Haywood Way,
Ivyhouse Lane, Hastings, East
Sussex, TN35 4PL. Tel: 0424
442160.

Micreau

With concern being shown for
the quality of drinking,
river, borehole and stored water,
Kent Industrial Measurements, a
Brown Boveri Kent company,
have introduced a self-checking
microprocessor based water
quality monitor that can operate
at an unmanned site for long
periods without needing
attention.

The monitor, model 7975,
simultaneously measures up to
six different parameters — water
temperature, pH, conductivity,
dissolved oxygen, turbidity and
air temperature if required, with

High IQ Speech Station

NEW complete low-cost

intglligent speech output
station is available from STC
Mercator. Named the ISAS-P, it
is based on solid-state CVSD
(continuously variable slope
delta modulation) speech
technology and designed on a
single Eurocard, outputing
digitally-stored speech in
response to externally-activated
input signals.

The system provides
exceptional speech quality,
on-board CPU, digital
vocabulary memory and direct
connection facilities to an
external loud-speaker or
amplifier. The 3640Kb (max.)
EPROM vocabulary memory
will store up to 210s of speech
depending on the sampling rate
(17Kb/s — 43Kb/s) used during
the recording. In addition,
identical phrases/words for
different messages only require
to be stored once as the system
reconstructs phrases using the
words in the appropriate
sequence, thus reducing memory
requirement and allowing the
construction of a large set of
instructions.

Typical applications for this
compact system include the
telephone network for PBX-
messages, directory information,
weather reports etc, and also for
public address systems alarms
and operator prompts in the
industrial environment.

ISAS-P accepts ASCII code
and binary information, and can
be connected to the user system
via either a parallel or single-line
interfaces. Also available is the
optional SDM 300-T speech
synthesis development station
which allows vocabulary
generation by the end user.

Contact: STC Mercator, South
Denes, Great Yarmouth, Norfolk
NR30 3PX. Tel: 0493 844911

high and low alarm set points for
each of the six channels. All this
data plus other information can
be automatically relayed to a
central station via telemetry or
landline, or fed into a local data
logger.

By using microprocessor
technology the monitor offers
automatic two point checking of
the ph measuring system at 4pH
and 9pH, and automatic
checking of the dissolved oxygen
cellin air, plus automatic biocide
cleaning of the entire system, all
at customer selectable intervals.
Frequent checking of the
nephelometric turbidity sensor,
multi-electrode conductivity
sensor and PT100 temperature
SENSOrS is not necessary.

To minimize running costs the
monitor can be programmed to
provide a discontinuous sampling
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This month’s list of new component details received —
mainly chips, but other items may be included.

82716. Display controller for inexpensive high
performance graphics displays, providing real-time
animation for industrial consumer applications. Now
available in volume. (IT).

82786. A graphics coprocessor with four new enhanced
features of Bit Block Transfer, transparency and
proportional spacing, clipped Bit Blts and Character
Blts, a line-without-end-point command, and a version
register. (IT).

CQW3S8A, CQWS89. Heterojunction infrared emitting
diodes that extend the performance of IR remote control
systems, with a typical response 10-15 times faster than
competing products. (ML).

HD153108. A single chip colour palette for use in desk
top publishing, CAD, CAM and similar high resolution
colour graphics applications. (HT).

HD647180X. A highly integrated single chip ZTAT
microcontroller based on the popular HD64180R
microprocessor. (HT).

LM104L, LM105L, LM107L. Compact LCD modules
that minimise wasted space. They display two lines of
characters, with 16, 20 and 40 characters per line
respectively. All include an integral HD44780 controller
and necessary drive circuitry. (HT).

SCN68010. A fully implemented 16-bit microprocessor
with 16 megabyte direct addressing range, providing
virtual memory and enhanced instruction execution.
Compatible with earlier members of the 68000 family.
(ML).

TIMEKEEPER. A real timeclock for the IBM PC/AT/
XT and compatibles. Keeps tracks of hundreths of a
second through to years, months, and days with leap
year correction. Accurate within one minute per month,
and with data non-volatility for ten years in the absence
of power. (PN).

Manufacturers and contact telephone numbers for
further details: (HT) Hitachi, 0923 246488. (IT) Intel,
0793 696204. (ML) Mullard, 01-580 6633. (PN) Pinna
Electronics, 0294 605296.

mode with a choice of frequency
and duration of sampling, in
addition to continuous
monitoring.

Afurther benefit built into the
system is the use of small bore
piping which reduces the amount
of circulating water and hence
the pump capacity, leading to a
further reduction in energy
usage. This is achieved by using
an optional filter if the system is
to be used on raw surface waters.
Automatic cleaning of the filter
is initiated by the water quality

monitor electronics on an ‘as
required’ basis.

Another feature of the water
quality monitor is a mimic
diagram of the sampling flow
path which incorporates leds to
give the exact status of solenoid
valves and pumps, the mode of
operation being shown by a
further series of leds.

Contact: Kent Industrial
Measurements Ltd, Oldends
Lane, Stonehouse,
Gloucestershire GL10 3TA.

Tel: (045 382) 6661




STAN WILLETTS

DEPT PE., 37 High St, West Bromwich, West Midlands B70 6PB
Tel. 021 553 0186

Radio, Television, Electronic Components, Aerials, TVs, Amplifiers, Videos, Multitesters, Intercoms.

TRADE ENQUIRIES INVITED

V2000 VIDEO FILMS Brand New & Boxed (VCC180 & VCC240) 3
o 270 (G ClGHEE) " o T R S iy 1 P&P £1.50

GRUNDIG INFRA-RED REMOTE CONTROL SYSTEM VIiF-K1
consist remote control TRANSMITTER TPV 355 and the remote
control RECEIVER VIF-E1 complete with battery. BRAND NEW

AN B OXE O s e R ot e el S £4-99p P&P £2
VIF-E1 Infra Red receiver only Boxed in ten's .......... £9-99 £3-50
VIF-K1 s &

W i -

GRUNDIG 440 REMOTE CONTROL (cable) 8 metres 10 core cable.
Brand New & Boxed i..cccccoovvvveriiieniniiiiieeiiiniens £3-75 P&P £1-99

GRUNDIG 2+4 SUPER (Stereo Panels) CROMA, SERVO. DFT.

VIDEQ Stereo/Ton Motorboard. Scanning Board. All ........ £4.95

each P&P £1
POWERPAGHKS .. o8 RN ettt e, £19.95 P&P £3
SCANNINGIBOX gt s F o ol MR, S rmm . e, £7 P&P £1
TUN A (ST RE) Y oo es e moh. - - oot o roses s o S AR £9.95 P&P £1
HEAD ASSESMBLY COMPLETE WITH HEADS ......., £25 P&P £4
GRUNDIG CFB190 camera lead (7 metres) 6 core cable brand
New & DOXEER:. 5 iu e . o oo TR ety e, o £1-95

GRUNDIG TELEVISION battery lead 42 metres with car cigarette
lighter plug.
T e B e O U R = o 75p P&P 50p

PANEL METERS construction moving iron (other types in stock)
AMMETERS 10-450 v approx. 25 AMP & 40 AMP ACorDC . £2-00
P&P £1-50 (other sizes)

92mmX92mm 400/5 @amMP ...eoviieeii s £4-99
Plain' S CAlE ks igmmeih o D oomsov o Eaog: g e - =R 1o £4-99
All meters brand new & boxed P&P £1-50

STEREO 8-TRACK CARTRIDGE PLAYER COMPLETE WITH F/M
MULTIPLEX STEREO TUNER plugs straight into cartridge player,
BRAND NEW & BOXED ..o £5-99 P&P £2-50

DATEX 20/64 DATA RECORDER suitable for use with
COMMODORE VIC 20 & VIC 64 all tested working in original
boxes (Manufacturers returns) ......... £9-99, faulty £5-99 P&P £2

UNIVERSAL NI-CAD BATTERY CHARGER, ‘_
CHARGES 4x HP2-11-7 & 1 PP3 brand new
[SOPT0 Laih Boirtn & ot Lo 8 £5-99 P&P £2
RECHARGEABLE BATTERIES HP7-85p, HP11
£1-69, HP2 £1-99 P&P 20p each.

“SHEAFFER” GOLD ELECTRO PLATED BALLPOINT SRP £32 our
price brand new & boxed ...........cceoieiiiins £12-99 P&P 50p
PAPER MATE “"DYNASTY” BALLPOINT SRP £15 our pricce brand
NEW (& DOXE T ittt e s -5 oo o SR e £7-99 P&P 50p

CHRONO ALARM LCD WATCH full makers 12
months guarantee brand new & boxed ........ £2-99
P&P 50p

A/C mains Adaptor input 240v, Output 3-4'5-6-7.5-9-
1%“\:/ D/C 300 M/A £4-99 P&P 50p 750 M/A £6-99,
P&P £1

CAR POWER SUPPLY 12v D/C to 3-4, 5-6-75-9-12V
DEIE00IM/ASEE S8 S L S £3-99 P&P 50p #*
DESOLDERING PUMP all metal body: TEFLON
NOZZLE 20 (dial X195 m/m ............ £2-99 P&P 50p §
SOLDER 18 SWG 3-core (BS219) 60/40 Y2 KG reel &=
.............................................................. £7-99 P&P £1
VHS VIDEO RECORDERS FERGUSON 43 FUNCTION
with full remote control £195 many others in stock
from £79 please ring.

WE ARE INTERESTED
IN PURCHASING ALL TYPES OF STOCK —
PLEASE RING STAN OR BOB
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Number One Analysis
“Education and industrial
training of Britain’s electronics

designers is being badly

areas”, according to Adrian

Cambridgeshire-based

One Systems Ltd. “Too much
emphasis is put on a black-box
approach using ICs, without
exploring the basic gain and

If the engineer understands
these fundamentals, Espin
believes that the majority of

and offer a lower component
count.

To help in such training,
Number One Systems has

popular Analyser II electronic
circuit analysis package which

Nimbus, an 80186-based MS-
DOS computer in use with a
large number of educational

existing availability of analyser

neglected in some fundamental
Espin, Managing Director of the

electronics and computer-aided
engineering consultancy Number

impedance interactions between
simple circuit building blocks.”

analogue circuit applications can
be tackled with designs that are
significantly more cost-effective,

introduced a new version of its

runs on the Research Machines

establishments. This adds to the

for the BBC micro family, and
for IBM PC compatibles.

Demdnstrating the vital
concepts of gain, phase,
impedance and group delay in
analogue circuits can need
expensive measuring equipment,
out of the reach of many training
and education budgets.
However, with most educational
establishments now possessing a
microcomputer network with
workstations for individual
students, teaching these concepts
need not be neglected.

Analyser allows the user to
build up circuits quickly on
screen from a library of active
and passive components. The
circuit may then be analysed for
gain, phase, group delay and
impedance characteristics over a
range of frequencies selected by
the user, in linear or logarithmic
steps. Results are presented in
tabular or graphic form, and may
be in cartesian (real/imaginary)
or polar (magnitude/angle)
values.

An important feature is the
ability to modify the circuit
design, and make a rapid
evaluation of the effects of the
changes. Circuit characteristics,
which may not be obvious even
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to an experienced designer, such
as the effect on input impedance
of achange in emitter current in

a transistor stage are made fully
apparent by Analyser. In this
way, the user can explore circuit
design at his own pace, in an
easily assimilated form, and
without the extra expense of
bread-boarding circuits.

This sort of analysis would be
difficult to contemplate, except
on the simplest circuits, without
an aidsuch as Analyser, which

i
W you wish 1o grint the graph? (1))

handles circuits of up to 60 nodes
and 180 components.

Educational establishments
can also benefit from a special
price structure for multiple user
installations.

For further information, contact:
Number One Systems Ltd,
HardingWay, Somersham Road,
St. Ives, Huntingdon, Cambs,
PE17 4WR. Tel: St Ives (0480)
61778.

Rewarding Young Designers

Twenty-five enthusiastic
young electronic designers,
ranging from 12 to 21 in age and
representing sixteen different
educational institutions in
virtually all parts of Great
Britain took part in the finals of
the 1987 Young Electronic
Designer Awards contest at the
Institution of Civil Engineers,
Great George Street, London
SW1 at the beginning of July.

Projects were designed to
satisfy key requirements in
everyday life and were judged on
their commercial viability as well
as presentation, technical
competence and originality. They
were created in response to the
YEDA Scheme’s challenge for
young:people to apply electronics
know-how in the development of
world beating products, which
are so important to the future
prosperity of British industry.

Organised under the auspices
of the YEDA Trust, a registered
charity, the annual contest is
sponsored by Cirkit Holdings
PLC and Texas Instruments Ltd.
‘Winning finalists were awarded
valuable trophies, cash and titles
which could launch them on
rewarding careers in the
electronics industry, while the
winning educational institution
won a Texas Instruments
computer system worth more
than £10,000. Their project could
also be taken up commercially
through the help of the |
sponsoring organisations.

The 1987 awards were
presented by Sir John Egan,
Chairman of Jaguar PLC, whois
a YEDA Trustee and the
members of the judging panel
were Professor John Eggleston
of Warwick University; Sir Alec
Morris, British Aerospace; John
Wesley, Investors in Industry
PLC; Richard Reisz, Editor
BBC ‘Tomorrow’s World’.

For further information contact:
YEDA Trust, 24 London Road,
Horsham, West Sussex, RH12
1AY, Telephone: 0403 211048.

School Kits

Westex Electronics are
marketing electronic kits
directed at the Primary/
Secondary section of the market,
and have secured a contract to
supply one education authority
with six Primary Electronics Kits
for every Primary school for
which it is responsible.

In 1986 they had the honour of
meeting their Royal Highnesses
the Prince and Princess of Wales
at an industry exhibition, and
presented them with one of their
kits.

At that exhibition Westex
submitted a business plan for
which it won £3,000 as the most
promising new business.

The products marketed by
Westex have since been extended
to include an Electronics for
GCSE Physics kit, and two very
useful timer and operational
amplifier boards.
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Westex Electronics was started
by a group of enterprising former
students and staff from West
Bank High School in
Skelmersdale following the
success of winning the 1985
Whitbread’s business challenge
and a further new enterprise
competition. It is a company
whose primary aim is to produce
electrical and electronic teaching
aids, but also has the facilities for
producing excellent printed
material at competitive rates. All
of the teaching kits have been
extensively tested and have
proved to be extremely popular.

Westex state that the
advantages offered by their kits
are: Comparatively low cost;
extremely robust construction —
all kits are constructed on blue
printed circuit board material
which is virtually indestructable;
all connections are made using
4mm screw terminals, and
therefore the kits are compatible
with, or very easily adapted to
link with, other kits; low cost
4mm or single stranded wire may
be used; should transistors,
capacitors, resistors etc. Become
damaged, they may easily be
replaced through normal
component suppliers or direct
through Westex. The kits may be
casily adapted to the
requirements of the teachers or
pupil’s project and may be
expanded as the project becomes
more complicated; finally, no
soldering is required.

The kits may be used in any of

the following courses: Primary
Science —the Westex starter pack
is also an excellent resource for
children with learning
difficulties; Primary Technology
courses; ‘Nuffield’ Secondary
science — years 1, 2 and 3;
G.C.S.E. Electronics; G.C.S.E.
Physics — (Electronics sections) —
the kit may be easily adapted to
verify Ohm’s Law; Modular
Electronics — for the less able
pupil; Control Technology.
Westex electronics will also
adapt, where possible, their kits
to meet the requirements of a
particular school and produce
mounted components required
for specific experiments and
projects.
For further information contact:
Westex Electronics, Peel House,
Peel Road, West Pimbo,
Skelmersdale, Lancashire WN8
9PT.

Xcelent Drive

CooperTools have introduced
a new range of five round
blade, fixed handle Xcelite
screwdrivers, which can be
supplied as individual tools or as
a complete set with pouch.

The recommended pre-VAT
price for the set, Cat.No.SDR-11
is £16.31, whilst the prices of
individual screwdrivers range
from £1.75 for the smallest (1&”
blade) for £4.83 for the largest
(*16” blade).

Contact: Cooper Tools Limited
Sedling Road, Wear, Washington,
Tyne & Wear NE38 9BZ.




REGULAR FEATURE

THELEADING EDGE

BY BARRY FOX

A NEW MAC IN FASHION

Yet another change in direction dogs the fortuous development of direct
broadcast satellite television.

fter insisting for five years that

direct broadcasting by satellite in
Britain must use the C-MAC
transmission system, because it is best,
the British government has now said that
a variant called D-MAC must be used,
because it is best. Britain’s previous
insistence on C-MAC has split Europe,
with West Germany and France
favouring a third variant, cailed D2-
MAC. All this had delayed design of the
microchips which are essential for the
manufacture of MAC satellite tv
receivers and adaptors for existing sets.
Without receivers there can be no
market for dbs programmes.

The Independent  Broadcasting
Authority developed the basic MAC
technology. In 1982, when the BBC was
offered the chance to run a dbs service,
the Home Office said it must use C-
MAC. In 1986, after the BBC ducked
out of dbs and the IBA offered a
franchise, the Home Office re-affirmed
the need to use C-MAC. The D-MAC
and D2-MAC systems were developed
on the Continent because C-MAC
signals have too wide a band width to
carry on most cable tv systems.

All the MAC systems handle picture
signals in the same way; on a frequency
modulated carrier with the color and
black-and-white  content sent in
alternate bursts. They all send sound in
digital code, along with digital date such
as teletext. The MAC differences are in
the digital coding.

For C-MAC a quite separate radio
carrier wave from the picture carrier has
its phase rapidly shifted in two steps, to
signify binary ones and zeros; this is
phase shift keying. A data stream of
20.25 Mbit/s copes with eight separate
sound channels. The snag is that the
signal spreads over 15MHz which is
twice the width of conventional tv and
much too wide for cable tv systems.
Also, for best results, the receiver needs
two demodulators, one for the picture
and one for the data and sound. This is
expensive to the viewer.

D-MAC also handles 20.25 Mbit/s and
eight sound channels, but spreads over
only 8.5 MHz. Also, the receiver only
needs one demodulator for both picture

and sound. This is done by putting the
data on the same radio carrier as the
picture signal. It slots in between the
picture lines. Also duobinary coding is
used; the data is coded in three small
steps instead of two large ones.

West Germany and France took things
a stage further, with D2-MAC. This is
the same as D-MAC except that the data
rate is halved, to 10.125 Mbit/s. The
signal has even narrower bandwidth and
can be distributed through old cable
systems. But it can only cope with four
sound channels. This could kill the idea
of using satellite for radio broadcasts
piggyback on tv. It also kills the long
term idea of transmitting extra picture
information in the sound channels for
wide screen tv displays.

In an effort to break the deadlock,
and give chip and set makers security to
get on with their job, the IBA proposed
Euro-MAC as an acceptable alternative
to C-MAC. This was actually just D-
MAC under a different name and the
proposal caused confusion. Now the
Home Office has bitten the bullet,
dropped C-MAC and endorsed D-
MAC, saving face with the vague
explanation that certain “technical
developments have taken place” which
justify the climb down from an
untenable position.

HERE has been so much talk about

Mercury as an alternative to the
awesome and awful incompetence of
British Telecom, that sight has been lost
of what Mercury actually offers.

I phoned Mercury, asking what they
could offer me.

I must pay £51.99 for a new telephone,
and £8.62 each year for an authorisation
code. The Mercury phone plugs into my
standard BT phone socket and when 1
want to make a call on the Mercury
network I press the Mercury button. The
call then goes through BT’s local lines
to a BTexchange from where it is routed
into Mercury for long distance
connection.

Average savings on calls to America,
Canada, Australia are 10%. Average
saving on calls round Europe are only a
measly 1% to 2%.

You cannot make local calls through
Mercury at all and if there is a fault on
the local BT line or exchange you still
won’t be able to make any calls.

The real breakthrough for Mercury
will come if local cable tv stations start
carrying telephone calls, by-passing BT
lines altogether. Until that happens a
small business would have to make a lot
of long distance calls to save the costs
of the Mercury phone and annual code
fee.

The Ultimate DBS TV?
(drawing by Cork)
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WEATHER BEATEN

HE havoc wreaked across the south of England by the disas-

trous storm in October is unlikely to be forgotten easily, and
its effects will mar the countryside for many years. It was a strong
reminder that the brute force of nature still surpasses many of
our technological abilities.

The resulting extended power failures firmly brought home
the saying that you don‘t know what you‘ve got till you've lost it.
We have become so accustomed to the conveniences offered by
mains operated appliances that few of us take action to avoid
the problems associated with prolonged deprivation of electrical
power.

Compared with many who suffered, | got away lightly, but
despite my technological interests, even | was unprepared for
such unexpected inconvenience.

When not compiling your epic monthly I’'m usually working
with equipment that can only run from the mains. In one
workroom_alone there are thirty five 13 amp sockets, and even
more equipment-connected plugs. Following the storm, none of
them could be used, and it was frustratingly obvious that the
circuit | had intended to work on could not be pursued, since at
the very least the soldering iron would not heat up. Even if | had
a butane iron, the scope, psu and sig gen could not work, and
both dvm's were without batteries. So that ruled out practical
electronics. ,

Writing the lengthy text for the project was also impractical as
the word processor had become illiterate, and the low tech
typewriter had gone to a jumble sale years ago.

Nor could | do those things that normally fill idle-hours, like
watching The Box, playing Mahler or Madonna, patching up the
synth, or once more keeping Earth free of pixelled Aliens.
Thankfully, cutting the grass was also off.

In fact nearly everything around the house was off — lights,
telephone, freezer, microwave, washing machine, spin dryer,
vacuum cleaner, the clocks and time switches. The central
heating was dead, the fan heater immobile and the electric
blanket stone cold. The toaster couldn't feed me, the shower
wouldn't heat up, and | was unable to shave. At least the burglar
alarm batteries were in good nick, and | could have securely
gone out somewhere in the car; if only the drive had been free
of a fallen tree. The power saw was off too.

There were only two things | could think of doing without hard
physical labour; make coffee on the camping stove, and to draft
this — in long hand. Such technological indignity!

Hopefully, by the time you read these lamentations, power
supplied will be stablised and you can while away your Christmas
boardom by tracking through the current circuit line-up in this
seasonal issue. Most are battery powered — a supply source that
has a lot to recommend it!

Ourpractical publishing guardian Angelo joins us allin sending
festive greetings to you, with the hope that your stockings will
be well charged.

THE EDITOR

OUR FEBRUARY 1988 ISSUE WILL BE ON SALE FRIDAY, JANUARY 8th 1988 (see page 2)

© Intra Press 1988. Copyright in all drawings, photographs and articles published in PRACTICAL ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable precautions are taken by
PRACTICAL ELECTRONICS to ensure that the advice and data given to readers is reliable. We cannot, however, guarantee
it, and we cannot accept legal responsiblflity for it. Prices quoted are those current as we go to press. All material is
accepted for publication on the express understanding that the contributor has the authority to permit us to do so.
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01-208 1177 Tecuvomatic L 01-208 1177

BBC Computer & Econet Referral Centre

AMB15 BBC MASTER £385 (a) AME1288C MASTER Econel £315 (a)
£99 (b)

AMCO06 Turbo (65C - 02) Expansion Module

ADC08 512 Protessor £195(b) ADJ24  Advanced Ref Manual £19.50 (c)
ADF14 Rom Cartridge £13(b) ADF10 Econet Module £41 (c)
ADJ22  Ref Manual Par 1 £14 {c) ADJ23  RetfManual Part Il £14{c)

B88C Master Dust Cover £4.75(d)

BBC MASTER COMPACT

A tree packet of ten 3.5 DS discs with each Compact

SYSTEM 1 128K Single 640K Drive and bundled software £385 {a)
SYSTEM 2 System 1 witha 12" Hi Res RGB Monitor £469 (a)
SYSTEM 3 System 1 witha 14" Med Res BGB Monutor £599 (a)
Second Drive Ki £99 (c) Extension Cabie for ext § 25 dnve £12.50 {d)

View 3.0 User Guide £10(d)

BBC Dust Cover £4.50 (d)

ADFS ROM (for B with 1770 DFS & B Plus) £26 (d)
ACORN Z80 2nd Processors £329 (a)
MULTIFORM 280 2nd Processor £289 (b)
TORCH Z80 2nd Processor ZEP 100

TZDP 240. ZEP 100 with Technomatic PDBOOP dual drive with built-in monitor stand

META Version Il - The only package available in the micro market that will
assemble 27 different processors at the price offered. Supplied on two 16K
roms and two discs and fully compatible with all BBC models. Please phone
for comprehensive leaflet £145 (b).

Viewsheet User Guide €10 (d)

1770 DF S Upgrade for Mode! B £43.50 (d)
1.20S ROME15 (d)

ACORN 6502 2nd Processor £173 (b)
ACORN IEEE Interface £269 (a)

£229 (a)
£439 (a)

We stock the full ran%e of ACORN hardware and firmware and a very wide range of other
peripherals for the BBC. For detailed specifications and pricing please send tor our leaflet

5.25" Single Dnves 40/50 switchabte:
TS400 400K/640K

§.25" Dual Drives 40/80 switchable:
TD800 800K/1280K

3.5" 80T'DS Drives:

DISC DRIVES

PS400 400K/640K with integral mains power supply

PD800 800K/1280K with mtegral mams power supply
PDB800P 800K/1280K with integral mains power supply and monitor

. £114(b)
£129 (b)

Single Disc Cable £6 (d)

FLOPPICLENE DRIVEHEAD C

FLOPPICLENE Disc Head Cleaning Kit with 28 disposable cleaning discs
ensures continued optimum performance of the drives. 5Va" £12.50 (d)

TS351 Single 400K/640K . . £99(b)
PS351 Single 400K/640K with integral mains power supply ..£119(b)
TD352 Dual 800K/1280K ... £170 (b)
PD352 Dual 800K/1280K with mtegral mams power supply ..£187 (b)
PD853 Combo Dual 5.257/3.5" dnve withp s.u. ... .£229 (a)
3M FLOPPY DISCS
Industry Standard floppy discs with a lifetime guarantee. Discs in packs of 10
5Va" Discs 312" Discs
40 T SS DD £10.00 (d) 40 TDSDD £12.00(dy 80TSSDD £20.00 (d)
80TSSDD £14.50 (d) 80 TDSDD £15.50 (d) 80 TDSDD £25.00(d)

DRIVE ACCESSORIES

LEANING KIT

314" £14.00 (d)

Dual Disc Cable £8.50 (d)

PR'NTE RS & PLOTTERS 10 Disc Library Case £1.80 (d) 30 ~ 5%" Disc Storage Box £6 (c)
e o
EPSON STARNL10 (Parallel Interface).........£239 (a) 50 x 5'2" Disc Lockable Box £9.00 (c) 100 ~ 5'%" Disc Lockable Box £13 (c)
EPSONLX-86...... £199 (a) STARNL10 (Serial Interface).... ..£279(a)
Optional Tractor Feed LX80/86 . ...£20(c} STARPowerType ................. ..£229 (a)
e e A g319\5) BROTHERHRZ0 ... .. ... 1£329 (a) MONITORS
FX1000 .. ...£449(a) RGB 14" MONOCHROME
EXB00 . £409(a) COLOURPRINTERS 1431 Std Res £179(a)  TAXAN 12" HI-RES
LQ800 (ao col) ....£439 (a) 1451 Med Res......... ..£225 (a) KX1201G green screen. ......£90 (a)
LQ1000 ... ...£589 (a) AR TSR S— ...£365 (a) KX1203A amber screen................... £95 (a)
N
TAXAN D%‘g;g‘,}f;‘,‘;on;?o??;‘ 'SS( - MICROVITEC 14" RGB/PAL/Audio PHILIPS 12 HI-RES
KP815 (160 cps) .. ...£249 (a)  GLP (BBC only). - £28 (d) ASIARISTAIR €' IS £199 (a) BM7502 green screen .. ..£75 (a)
KP915 (180 ¢cps) ......... .£369 (a) an only 1451AP Std Res .. £259 (a) BM7522 amber screen o £79(a)
PLOTTERS All above monitors available in plasnc or 8501 RGB Std Res. ...£139 (a)
JUKI AT GO T2 e 2 0. 2. e oo .£459 (a) metal case.
6100 (Daisy Wheel) ... ...£259(a) Graphics Workstation ACCESSORIES
(ASIRIGH L)Lt s B £599(a) TAXAN SUPERVISION || Microvitec Swivel Base .....................£E20 (c)
NATIONAL PANASONIC Plotmate A4SM...................... ....£450 (a) 12" - Hi Res with amber/green ophons Taxan Mono Swivel Base with
KX P1080(80COI) ... £149 (a) IBM compatible ... £279 (a) ClOCKY g AP 5 ¥, <250 e .. £22 (c)
Taxan Supervision Il £319 (a) Philips Swivel Base ... £14(c)
PRINTER ACCESSORIES MITSUBISHI hBA[iactr:oenGe?: e, i':'a"gg fﬂ)
We hold a wide range of printer attachments (sheet feeders, tractor feeds etc) XC1404 14" Med Res RGB, IBM & BBC Taxan £5 (d)............... Monochrome £3.50 (d)
in stock. Serial, parallel, IEEE and other interfaces also available. Ribbons (COMPatit! SIS £219(a)  Touchtec - 501 5 ... £239 (b)
available for all above plotters. Pens with a variety of tips and colours also
available. Please phone for details and prices. T
Plain Fanfold Paper with extra fine perforation (Clean Edge): UVERASERS |
2000 sheets 9.5° X 11° £13(b) 2000 sheets 14.5" X 11° £18.50(b) gl‘j’.}lﬂfgfgy Tl U IS s dfcatdt EXT SERIAL/PARALLEL |
- 7 { exposure
Labels per 1000s: Single Row 3" X 1 7/16" £5.25(d) Triple Row 2-7/16" X 1 7/16" £5.00(d) 10 the harmful UV rays u CONVERTERS
ltcanhandle up 10 5 eproms at atime with an average L 2
MODEMS A DT S T ED erasing time of about 20 mins. £59 + £2 p&p. " gearm? &o'\;vaerre"def:onveners eas(c
All modems carry a full BT approval S A aCT %\,?3 as?:)vﬁ?u‘ g ﬂrc?;o[“ ti2pap. | Bl to Seriai £48 ﬁc;
; ustri ors. ; s .
4 3ipullt ouipul o oo e A Buviatera- | glyirectional Converter.. ... €105 (b)

manual channel selection. Input/
output baud rates. independently

7 bi/8 bit. o one
panty. Hardware or software

MIRACLE TECHNOLOGY WS Range
WS4000 V21/23 (Hayes Compatible,

serswithhandling capacity of 14 eproms UV141has
a built in timer. Both offer full built in safety features
UV140 £69, UV141 £85, p&p £2.50.

b q handshake 256K buffer. mains & A P2 = e
Intelligent, Auto Dial/Auto Answer).......... £149 (b) powered 8375 (v) Serial Test Cable Serial Mini Patch Box Serial Mini Test
WS3000 V21/23 Professional As WS4000 PB BUFFER Serial Cable switchable at both ends Allows an easy method to Monitors RS$232C and CCITT
and with BELL standards and battery back up Internal buffer for most Epson allowing pin options to be re-routed or reconfigure pin functions V24 Transmissions.
fOF MEMOTY ..o oooooooooooooooe e £245 (b) printers. Easy to install. Inst. linked at either end — making it possibie without rewinng the cable indicating status with dual

supplied. 10 produce almost any cable assay. Jumpers can be used colour LEDs on 7 most
WS3000 V22 Professional As WS300 vV21/23 PB128 128K -£99(c) configuration on site and reused €22(d) | significant lines. Connects in
but with 1200 baud full duplex ..£450 (a) Available as M/M or M/F £24.75 (d) Line '£22.50 (d)
WS3000 V22 bis Professional As V22 and
2400 baud full duplex............... TR £595 (a) CONNECTOR SYSTEMS [
WS3022 V22 Professional As WS3000 but EDGE AMPHENOL RIBBON CABLE
with only 1200/1200 ..o £350 (a) ID CONNECTORS CONNECTORS e mgle‘
" (Speedblock Type) CONNECTORS 36 way plug Centronics 10- P 4. 1
WS3024 V22 Professional As WS3000 but Noof Header Recep Edge {solde, 500p (IDC) 476p way P way 60p
With Only 2400/2400 £450(b) | was Pl acle Comn |4, g.a commosorel — 300p | 36 way ski Centronics MR e
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Christmas comes butonce a
year, but the frequency of
this festive light flasher is
variable.

SEASONAL PROJECT

SANTALITE

BY JOHN BECKER

Gifts in sight with a Santalite or,
has your Ed gone crackers?

NO doubt you’ve noticed an appalling
pun or two on the front cover of
this Christmas celebratary issue. One of
them plays on the similarity between the
two words satellite and Santalite. The
picture shows of course, a PE addict
calling a high-tech Santa via a masing
satellite communicator (or so I said to
Jim Naylor, who drew it for me), though
I think that gravitational anomaly
interaction has not been totally
overcome, looking at how the zigs are
zagging. A shame about poor cyborged
Rudolf!

Well, I regret that in one respect I'm
going to disappoint you, the Santalite
project I’'m about to describe has
nothing at all to do with expediting
placement of your order with Father
Christmas. Though he may well have
micro controlled stock processing,
orders must still be placed through the
time honoured channels of notes up the
chimney, visits to the Grotto, or trusting
the GPO with North Pole letter delivery.

None the less, I couldn’t let a nice
project title slip by without designing
something that could be so named.
Thumbing through the Thesaurus the
answer came to light — Strobed Active
Novel Tree Adorning Light Intensity
Trigger Emitter - SANTALITE. How
contrived can one get?

NIT BITS

Incidentally, I was amused to see in
the science dictionary that there is a unit
of luminance equal to one candle per
square metre known as a Nit! Your editor
may be full of illuminating ideas, but
don’t anyone dare define my brilliance. ..

So what does this noyel Noel nicety
do I hear you carol in chorus. It flashes
the Christmas tree lights of course.

Yes, I know that you can nip down to
Woolies and buy a splendid set of lights
that have their own built in flasher, or
even wire up a car direction indicator
unit to blink coloured bulbs on and off,
but some might think the effect is a bit
monotonous.  Off-on-off-on-off, as
regularly as the cork of the seasonal
beverage bottle. How about a bit of
blinking randomness to break the
rhythm?
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Right then, put down the cork screw
for a moment, and concentrate on a few
paragraphs of seriousness, starting
with —

DISPARATE BI-METALLURGIC
FOILS IN RECIPROCATING
THERMAL DEPENDENT
CIRCUIT BREAKING
APPLICATIONS WITH SPECIAL
REGARD TO FUNCTIONAL
INSTABILITY

No, that’s too serious, let’s try —

HOT BLINKERS

That’s better.

With normal automatic flashing light
controllers as found in car indicators and
commercial Christmas lights, it is usual
for some kind of thermally dependent
device to be used to create the switching
action. Sometimes this may simply be a
special bulb in circuit, or a separate unit,
but in both instances a bi-metallic strip
is involved.

As most of you must be aware metals
expand when they are heated, and
different metals have different
expansion coefficients, meaning that
they expand by dissimilar amounts. If
two different metal strips are joined in
parallel and are heated, both will try to
expand by the required amount, but
because they are joined, the expansion
causes the strip to bend. If the heating

is due to a current flowing through the
strip, this bending can be used to open
a contact which, when open, will stop
the flow of current through the strip.
Once the current ceases, the heating
effect will also stop, and the strip will
cool down again. Of course, as it does
it will contract and straighten once more,
to eventually remake the electrical
contact. The cycle will then repeat itself,
ad infinitum, power cuts permitting. If
a lamp is in series with the current, then
it will naturally flash synchronously with
the opening and closing of the contact.

ARCHEOLOGY

There are problems though. First, if
the current being drawn is fairly
significant, arcing can take place across
the opening and closing contacts.
Sometimes this can result in the contacts
actually welding themselves together, so
forming a permanent connection. The
arcing can also cause a build up of
contaminants around the contacts. This
can have the opposite effect, and
prevent the contacts from making
electrical connection, causing a
permanent open circuit to occur. Thirdly,
when metal is subjected to stresses,
fatique eventually sets in, cracks
develop, and in extreme cases the metal
can break. For any of these reasons, bi-
metallic switching can be unreliable.

ELECTRON AND OFF

On the other hand, if the switching is
done electronically, the life expectency
of an automatic switch can be regarded
as potentially much longer. With
electronic control, there is also the
additional advantage that the rate of
switching can be readily varied.

Christmas tree lights are usually
powered by an a.c. supply of some sort.
This is frequently supplied direct from
the normal mains circuit, or sometimes
comes from a low voltage transformer
to provide isolation from the mains and
give added safety.

In either instance, the electronic
control can easily be performed using a
thyristor or a triac. Thyristors simply
conduct the a.c. supply during the
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positive going excursion of its waveform.
Triacs though will conduct both the
positive and negative going halves of the
cycle. The advantage of using a triac for
lamp control is that since it conducts on
both sides of the cycle, it will be
triggered at twice the rate of the single
sided thyristor. Since in the U.K. the
mains supply operates at 50Hz, a triac
will conduct 100 times per second
compared with 50 for a thyristor. The
greater switching frequency of 100Hz is
less noticeable to the eye than a rate of
50Hz, and so the resulting lamp flicker
is less obvious. For this reason the use
of a triac for controlling the Christmas
lights from the Santalite is preferable.

A triac has three terminals, two of
which conduct the a.c. supply and are
usually known as MT1 and MT2. The
third terminal is the gate, which as the
name implies can control whether or not
the triac will conduct. Unlike a
transistor, a triac needs to be continually
triggered to respond to each cycle, and
so needs be driven from a pulse
generator of some type. It is perfectly
possible to use the a.c. supply itself, with
suitable precautions, to perform the
necessary triggering. For safety reasons
though, it is best to keep the mains and
the control circuit isolated from each
other.

LIGHTLY LINKED

This isolation is often carried out by
using a transformer between the two
parts of the circuit. However, there are
numerous devices available which can
isolate circuits by optical methods. All
that this means is that a light sensitive
device can be connected to the gate of
the triac, and then to send a pulse of
light to switch it on.

Such a device is known as an opto-
coupler, and is simply an enclosed unit
within which are an led and a light
sensitive electronic switch.

Fig. 1. MOC3020 Optotriac.

In some devices the light sensitive
switch may be a transistor, and these are
ideal for switching d.c. supplies. For a.c.
switching other devices that contain low
power triacs are available. The device
chosen for the Santalite is one of the
latter (IC2 in Fig 2.) and is capable of
switching up to about 50mA of current.
Regretably this is insufficient to control
the Christmas lights directly, but it is
sufficient to gate the main triac CSR1
in Fig 2.
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Fig. 2. Circuit diagram for the Santalite

The triac I used (as it was readily to
hand) is capable of driving 3.5 amps of
lamps, around 750 watts, but I’ve really
only intended the Santalite to drive
around 100 watts. If you propose to drive
more, a bigger box than the one shown
must be used, and suitable ventilation
holes will be required, plus a heat sink
for CSR1. A lower current triac may be
substituted if only low wattages are to
be controlled.

VIBRILATION

Ignoring for the moment that we want
a random flashing sequence in this unit,
the triggering of the lamps can be done
by simply sending a constant stream of
pulses to the led in IC2. This will turn
on at each pulse, and so remotely control
the main lamps. Here the basic oscillator
that generates the pulse stream is formed
around ICla and IC1b.

These are simply two CMOS inverting
gates which when coupled in the fashion
shown form an oscillator running at a
frequency set by C2 and R2. The actual
frequency produced is around 500Hz,
but it is not critical as long as it is fairly
well above twice the mains frequency of
50Hz.

Obviously it is no use having a gating
frequency being constantly applied to
the optocoupler. This would naturally
keep the lamps on until either the mains
was switched off, or the oscillator
stopped. For practical use, the pulse
stream has to be gated.

The main gating signal is produced by
another oscillator, around IClc and
IC1d. The principle of oscillation is
identical to that used with the first
oscillator. The difference though is that
the capacitor C3 has a larger value than
C2, and that a variable control, VR1,
has been included. This allows for
different resistance values to be set from

the control panel, and which affect the
rate at which C3 will charge and
discharge. A low resistance setting will
produce a higher speed than a large
resistance.

AND ALTOGETHER NOW

The outputs of both these oscillators
are fed to an AND gate. This could quite
readily be a chip gate, but here it is just
as simple to use a discrete gate formed
around D2, D3 and R7.

If either of the oscillator outputs is in
a low state, current from R7 will flow

AND
GATE

‘

OPTO
ISOLATOR

Y

0SC.1

0SC.2
Y
0sC.3 TRIAC.
Y
LAMPS

Fig. 3. Block diagram for the Santalite.




SANTALITE

through the relevent diode instead of
through the led of IC2. If however, both
oscillator outputs are high, current will
then flow through the led, causing the
Tamps to turn on. By turning VR1, thus
varying the rate at which the oscillator
toggles high and low, so the lamp turn
on rate can be changed.

Earlier, I said that the flashing rate
should appear to be random in order to
remove the monotony of a preset rate.
True randomness needs a somewhat
more complex circuit than I feel is
necessary to achieve a similar effect.
Instead, the appearance of randomness
can be created by gating the control
signal at yet another rate.

The third oscillator around ICle and
ICIf is used for this additional gating.
As you can see it works in the same way
as the others, but with a different C-R
value, causing it to run at a different
rate. The AND gate is given a third input,
via D4, so all three oscillators need to
have their outputs high for the lamps to
be turned on.

Since they are all running at different
rates, the on-off timing points are
constantly changing, which, although
will be in a pattern that repeats itself,
will not over the long length of time
involved be noticeable to the casual
observer. (Fig 4.)

o A R

Fig. 4 Timing waveforms: (a) HF trigger
oscillator; (b) second oscillator; (c) third
oscillator; (d) output of the AND gate
with (a), (b) and (c) applied.

GUIDING LIGHT

Led D5 has been included for two
reasons, one of which is so that a visual
indication of the trigger rate can be seen
without the main lamps being
connected. The other, and more
important reason is due to the diode
AND gate nature. Since the diodes have
a voltage drop of around 0.7V across
them the lowest voltage never drops
below that level. Consequently
satisfactory switching of the led in IC2
cannot be accomplished. By including
another led in series with it the relative
bias levels are raised and the gate logic
level changes then do their job properly.

POWER LESS

The CMOS chip IC1 hardly takes any
current, and most of the power
consumption is due to that required by

4

the leds, less than 10mA. A PP3 battery
can be used to supply the circuit power,

~and should last for several days of

regular use. However, CMOS is also
very forgiving of voltage supply levels,
and the 4069 chip used will quite happily
run from about 3V up to 18V.
Consequently you are not limited to
using just a 9Vbattery, and a 12Vbattery
could just as well be used.

Also, I have allowed for the supply to
come from a mains unit such as a battery
eliminator, like those for use with
cassette recorders. There is also no basic
reason why a low voltage transformer
should not be used. Virtually any mains
transformer delivering between about
4.5V a.c. and 12V a.c. could be used.
The inclusion of D1 provides half wave
rectification of the a.c. and C1 gives
sufficient smoothing to suit the simple
needs of this circuit.

BOARD ALIGN

Two chips, eight resistors, four
capacitors, four diodes, a triac, led and
a handful of hardware, how much
simpler can anything be? You should be
able to put this lot together on the
kitchen table somewhere between the
mince pies and the turkey stuffing. Keep
it away from the cake though, to
minimise currant consumption.

Fig. 4 shows how well I’ve presented
the board for you; just slot in, solder
on, clip joints and box cleverly. You
could also socket well, if you prefer to
use miniature mains sockets instead of
soldering the mains leads to the PCB.
If you don’t use sockets, you must use
grommets and cable clamps to secure
the mains leads safely. Keep all leads
well away from the triac, which may get
a bit warm.

But wait — don’t plug in yet! Check
your handiwork first; thoroughly; in
Sherlock Holmes style, with a
magnifying glass. Look out for bad joins,
solder shorts across tracks, chips in the
wrong way round, and is the triac
disorientated? Remember, it’s mains
that you’re dealing with on part of the
circuit. Your abilities may be strong, but
we don’t want you getting too powerful
— it’s the lamps that are meant to light
up, not you. So please be sure of what
you’ve done, and if in doubt ask
someone who is qualified to help.

With the 4069 chip, which is CMOS,
take the usual precautions, discharging
static from yourself by touching
something earthed (but a potted plant
in not suitable). When you’re sure of
everything you can then check out that
the circuit works, but initially just
concern yourself with the battery
operated section.
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Fig. 5. Printed circuit board and wiring details (not to scale).
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SANTALITE

COMPONENTS

RESISTORS

R1-RS 10k (5 off)

R6 47k

R7 1k

R8 2k

(All ¥4W 5% carbon film)

CAPACITORS

C1,C4 22u 16Velectrolytic
(2 off)

C2 100n polyester

C3 4u7 16Velectrolytic

POTENTIOMETER

VRI1 100k lin mono rotary

SEMICONDUCTORS

D1-D4  1N4148 (4 off)

D5 LED

IC1 4069

1C2 Optotriac MOC 3020

SWITCHES

S1 mins.p.d.t.

S2 mainsd.p.d.t.

MISCELLANEOUS

Box 120 x 65 x 40mm, PP3 battery
clip, fuseholder and fuse to suit
lamps, cable clamp, grommets, knob,
LED clip, PCB, 6-pin 1.C. socket (or
8-pin), 14-pin 1.C. socket, triac (see
text), wire and solder.
CONSTRUCTOR’S NOTE:

The PCB is available from
Phonosonics at £3.90 each incl. U.K.
p&p and VAT, order as PCB 282A.

GIFTOMETER

I hope you’ve got a multimeter, and
if you havent why not put it on the
presents list? If you’re serious about
electronics you really should have a
meter. It need not be expensive, and lots
of PE advertisers sell them. Get one of
at least 20k ohms per volt, with at least
the basic rarnges for measuring
resistance, a.c. and d.c. voltages, and
current in milliamps. If it has other
facilities, so much the better. There’s no
need to go to the expense of a digital
meter until you are past the novice stage;
an analogue one with a moving needle
meter will be quite enough until then.

It’s not vital to have a meter for this
unit, but if you have you will be able to
check that the second and third
oscillators are functioning by watching
the meter needle swing up and down.
Also check the junction of the three
diodes to see that a small voltage swing
occurs there. Varying VR1 should alter
the swing rate. You also have led DS to
give you a visual indication that things
are swinging. Oscillator one will
probably not register on the meter
except possibly as a half level voltage.
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Fig. 5. Interior Santalite box layout.

LIGHTENING

OK, go ahead, plug in to the mains,
the functioning of this side of the circuit
will be self evident. Do not touch
anything inside the box whilst it is
connected to the mains.

If your darkness is ndt intermittently
brightened by festive flashing then
you’ve probably not done your assembly
and checking well enough. If the error
is on the oscillator side it’s unlikely that
anything will have demised. On the
mains side though, if you find that the
triac is in the wrong way round you will
probably have killed it and also IC2.
(Please use DIL sockets for both chips).
It doesn’t matter if MT1 and MT?2 are
reversed, but if the gate leg is in the
wrong hole, you will need replacements.
There is a possibility of course that if
your Christmas lamps are joined i{n
series, then if one of them is dead, none
of the others will work. In that case all
you need is another bulb.

ol

ol

Oz =&
o-t;o-:--"

[\Yl

o

=

Fig. 7. Printed circuit board track layout.
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Fig. 8. Pin connections for IC1 4069.

UNFUSED MUSE

However, I’'m certain you’ve heeded
my hints and checked things first, so I
feel sure that your flickering festoon
within the festive fir will, like a
lighthouse in a sea of darkness, signal
out its seasonal silent call. Who knows,

Even Santa’s eye may light

Upon that message flashing bright,
And rain dear gifts this Noel’s night,
So then yule know you’ve got it right,
Without a chatty satellite,

And that PE is surely quite

The finest mag to have in sight.
Please thank its Ed (so erudite?)

For his blinking Santalite.

Enjoy your gifted mod-tech yule tide
optic communicator, (I’'m hoping to be

given a better poetry and pun prog for
the PET micro)! h
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PR

GCSE PROJECT

TEACHER TALKBACK

PART ONE BY TIM PIKE

The fifth in a series of articles aimed at students taking one
of the new GCSE examinations in Electronics in 1988.

No — Not an excuse for one-way cheek, but a master-plan for one-way and
two-way intercoms and their amplifiers — and how to bias a transistor.

HEN I started thinking about an
introduction to this article I was
prompted to check on the origin of the
word ‘Intercom’. Interestingly the five
dictionaries to which I went for guidance
are of very different publication dates.

The oldest — Collin’s Westminster
Dictionary — was published in 1960.
Perhaps not surprisingly, ‘intercom’ does
not feature as a separately listed item.
Instead the main reference is headed
‘intercommune’, from which the
somewhat different verb ‘intercom-
municate’ is developed. ‘intercom’ has a
mention and is defined as ‘internal
telephonic  system - generally of
aircraft”. By the late 1960s, copies of
‘Chamber’s - Essential Dictionary’ and
‘The Penguin English Dictionary’ both
have a listed reference to ‘intercom’ as
an ‘internal telephone system’.

(PE first used the word in December
1964 in “The Two Way Intercom Unit”
by K. Berry. Ed.)

The Concise Oxford Dictionary of
1976 has ‘system of intercommunication
by radio or telephone’. By 1987 the
Readers’ Digest Universal Dictionary
describes ‘intercom’ simply as ‘an
internal communication system, as
between two rooms’.

By now some readers may be
wondering whether this is indeed a copy
of PE or perhaps a new magazine of
lexicography.

There is a point to all this, however.
Dictionaries by their nature reflect the
thinking and understanding of the times
in which they are compiled. Bearing in
mind that it is generally reckoned to take
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several years to put a new dictionary
together, each of the examples quoted
above gives a valuable insight into how
the concept of an intercom has changed
over the last thirty years or so. No longer
is it regarded as a highly specialised piece
of equipment found mainly in aircraft.
No longer is it necessarily a hard-wired
system joining two communicators.
Indeed the use of radio techniques is
now commonplace.

Very sophisticated hi-fi devices are
now produced at incredibly low prices.
Clearly our purpose is not to explore the
latest developments but rather to go
back to the beginnings of circuit design
and to consider the minimum features
of a system which can claim to be an
‘intercom’.

INPUT | : l _I ouTRUT
l TRANSDUCER iR TRANSDUCER1
MICROPHONE CRYSTAL EARPIECE

TRANSISTOR BEHAVIOUR

If we connect an npn transistor in
common emitter configuration, then we
are using the base as the input, the
collector as the output and the emitter
as the common or grounded connection.
A base resistor must be ‘included to
protect this most vulnerable part of the
transistor from excessive currents. A
collector resistor or load resistor is
clearly necessary to allow the output to
change as the transistor responds to the
input. Fig.2 shows what will happen.

Fig. 1. Minimum system specification for
a ane-way intercom

MINIMUM FEATURES

A simple analysis of the requirements
of a one-way intercom leads us to
conclude that it possesses the same
minimum features as many other basic
audio systems. An input transducer (in
this' case a microphone) converts
acoustic energy (pressure waves) into an
electrical signal. The signal must then be
amplified sufficiently to drive the output
transducer (in- this case a crystal
earpiece). All one-way intercom systems
will share at least these three features
(Fig.1).

Given that we can acquire the input
and output transducers, the design
emphasis is placed wholly on the
amplifier which will link them together.
The very simplest amplifier consists of
little more than a single transistor, for it
is this one device which contains the
inherent ability to amplify small signals.
Let’s use this as our starting point.

+9v

DESIRED
CUTPUT

Q INPUT

ov

Fig. 2. Single transistor amplification

Small changes in input voltage cause
correspondingly small changes in base
current, I,. The transistor responds to
these changes by altering its conductivity
in the collector-emitter path. Large
changes (typically one hundred times
larger than base changes) now occur in
collector current I, and therefore in the
collector voltage. Notice one other
feature of the transistor’s behaviour: as
the output voltage is being taken at the
collector, it will always be low when the
input voltage is high and vice versa. This
property of inherent inversion is one
which we have come across in previous
articles.
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THE NEED FOR BIASING
One problem which is immediately

apparent from Fig.2 is that any input )

changes which take the base voltage
below about 0.7V will cause the
transistor to stop conducting. By the
same token any changes which would
take the output below 0V will be lost.
The output must lie between 0V and 9V
at all times. Furthermore, if the output
is to be allowed to swing both up and
down in response to input signals then
the starting point must be half-way
between the power supply rails — in this
case at about 4.5V.This process of setting
the collector voltage at a specified level
before the signal comes along is known
as ‘biasing’ the transistor.

One way of achieving the correct
biasing is to use a pair of resistors
connected across the base to form a
potential divider (Fig.3). By choosing
the values for R; and R, carefully we
can set the transistor so that it is neither
switched ON nor OFF, but somewhere
in between.

+9v

%RZ
= ov

Fig. 3. Potential divider biasing

In practice the actual values needed
for R, and R, will vary, depending upon
the particular transistor used. For
example, the BC108 with which we are
probably all so familiar can have a
current gain anywhere in the range from
40 to 200. If we chose our values of R;
and R; to suit a transistor with gain equal
to 40 then it would not suit one with
gain equal to 200 and vice versa.

One way around this is to use a slightly
different method of biasing. Only one
biasing resistor is needed and this should
have a resistance of about one hundred
times that of the load resistor, R.. Fig.4
shows this arrangement with a suitable
microphone and an earpiece connected

The inclusion of the one biasing
resistor, Ry, will provide some negative
feedback between output and input
which will help to control the behaviour
of the transistor. Suppose that the input
signal is too high; this will cause the
transistor to conduct more heavily and
so allow a larger current through the load
resistor, R.. The output voltage will
therefore drop below a reasonable level
and current will be diverted from the
input towards the output rather than into
the transistor-base. This will have the
desired effect of shutting down the
transistor and therefore limiting the size
of output which can be obtained.

If you build this circuit you will find
that you might just be able to hear the
output when someone speaks into the
microphone, but it will certainly not be
very loud. We need more amplification.

+9v

k
EARPIECE

ov

Fig. 5. Two-stage ampllficatibn

OBTAINING MORE
AMPLIFICATION

More amplification means amplifying
further the signal that we have produced
so far. A second transistor will accept as
its input the output from the first stage.

It will then amplify the signal again
and hopefully give us more volume in
the earpiece. When transistors (or
amplifiers in general) are connected like
this, one after the other, they are
described as being connected in cascade.
The amplification factors then multiply
to give the total gain achieved. So, if for
instance our transistors will each give a
gain of 50, then connected in cascade
we can get 50 x 50 or a gain of 2500 from
the pair.

We cannot just feed the output from
the collector of the first transistor
directly to the base of the second one.
This is because they are at different bias
voltages and we would upset the biasing
if we did this. We need instead to link
them through a component which will

flowing between the two stages. The
obvious choice is a capacitor. The
capacitor will couple the two stages as
far as the signal is concerned but it will
also decouple the dc components.

You should certainly find that if you
build the circuit of Fig.5 a much louder
sound than before is heard when
someone speaks into the microphone..

Depending on the results which you
have achieved so far you may like to try
adding a third stage of amplification,
exactly as before. Even if you are happy
with the output from two stages it would
be worthwhile trying this out because
some new effects may well become
evident. (Fig.6).

When you come to test the overall
amplification with three stages you
might find that strange noises appear in
the earpiece — bumping noises or high-
pitched whistles. This means that you
now have too much amplification. The
slightest sound is being picked up by the
microphone, amplified perhaps ten
thousand times and pushed out through
the earpiece. In turn this output is
detected by the microphone and re-
amplified by this huge amount. Almost
immediately (because, remember, that
electricity travels at almost the speed of
light) the circuit can no longer cope with
the input and it goes out of control. This
is an example of positive feedback and
it is the principle on which oscillators
work.

If you do discover this problem then
the solution is not simply to remove the
third stage but rather to add in a volume
control. This is no more than a variable
resistor placed between stages 1 and 2.
An extra capacitor is needed as well to
prevent direct current from flowing
through the variable resistor from either
stage 1 or 2. If this capacitor is omitted
then two problems can occur. Firstly, we
again upset the biasing of the second
stage by introducing -another route for
current from the +9Vrail to the 0V rail.
Secondly, the variable resistor is likely
to become very noisy as it is turned.
Fig.7 gives the complete circuit so far
with three stages of amplification and
the volume control.

The practical circuits given so far have
used a crystal earpiece as the output
device. Since it has a very high resistance

correctly to input and output allow easy passage of the varying signal (about 10M) it does not affect the proper
respectively. but which will block direct current from working of the transistor.
1 +9v +9v
Re
1® tk
R¢ 100k 100k
EARPIECE EARPIECE
MICROPHONE MICROPHONE 2p

ov

¢

BC108

ov

)

Fig. 4. Alternative biasing

Fig. 6. Three-stage amplification
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MICROPHONE 2u

BC108

1k

EARPIECE

ov

Fig. 7. Addition of a volume control

CHANGING THE OUTPUT
TRANSDUCER

If, however, we wish to use a magnetic
earpiece which has a resistance of only
about 1k or a loudspeaker which has a
resistance of 80 ohms less then some
changes are required.

The first problem is that with a load
resistor of 1k in the output stage hardly
any voltage would be developed across
a loudspeaker say of 80{) connected
between the collector and the emitter.
Instead we must replace the load resistor
by the loudspeaker thus making the
loudspeaker into the load. The problem
now is that much higher collector
currents are possible and we may well
need to upgrade the transistor to cope
with this. ABFYS51 for instance, in place
of the BCI108 will certainly handle
enough current to drive an 800
loudspeaker from the 9V supply. It is
now necessary to change the biasing
resistor on the third stage as well as to
match the new output conditions. Fig.8
shows just the output stage adapted to
accommodate a loudspeaker.

+3v

804
FROM

EY
‘stace =]

8k2

8FY51

ov

Fig. 8. Adapted output stage to drive
loudspeaker

TWO-WAY OPERATION

So far we have considered only a one-
way communicator. There is no facility
in any of these circuits for a proper two-
way conversation to take place. If we
wish to introduce this facility then
perhaps our first approach would be to
use two circuits, one having its
microphone at the ‘main station’ and its
output at the ‘slave’ or ‘remote station’;
the other having the input and output
transducers swopped over. This system
would then be represented by the block
diagram of Fig.9.This will work perfectly
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well but it is unnecessarily complicated
and expensive in parts. Furthermore as
it has an amplifier in both the master
and remote stations, there would need
to be an energy supply at both ends.

We can solve this problem if we move
both amplifiers to the master station
(Fig.10). Having done this it now
becomes even more obvious that we are
still duplicating each of the three main
features that we looked at in Fig.1. The
nature of a conversation between two
people is that (usually) only one of them
is speaking at a time.

BI-DIRECTIONAL
TRANSDUCER

As one of our design aims is always
to find the simplest (and ‘cheapest)
acceptable solution to a problem, we
might now look for ways of doing away
with the need for both a microphone and
a loudspeaker at each station.

Bearing in mind that we are not
concerned with high quality sound
reproduction and that the only use of
the system will be to convey speech, the
range of frequencies which need to be
handled is very limited indeed. Human
speech has a frequency range from about
100Hz to 10kHz, but is quite intelligible
when limited to a bandwidth of about
300Hz to 3kHz.

Since we are transmitting directly
through a cable system, there is no

modulation process involved and
therefore the minimum bandwidth
which needs to be transmitted

corresponds to this reduced speech
bandwidth, just as in our public
telephone system. We will find then that
either a small loudspeaker or the
mouthpiece from a telephone receiver

BT vy s == (@05 S T el B e St =
[ I ) [
| MICROPHONE AMPLIFIER : -~ TI LOUDSPEAKER :
: [ |
| l } ‘
| | LOUDSPEAKER - l AMPLIFIER -a—] MICROPHONE |
[ ! I ]
(I - - SN 4 R e = J
MASTER REMQTE

Fig. 9. Two identical systems as master and remote

Therefore the same amplifier could be
used to amplify the signal in each
direction but we would need to be able
to switch over the inputs and outputs.
A double pole, double throw (dpdt)
switch will enable us to do this. In Fig.11
the master station contains a micro-
phone, a loudspeaker, the amplifier and
the switch. The remote station contains
just a microphone and a loudspeaker.

As the switch is only at the master
station, a special code is needed so that
the two users know when one has
finished speaking and is therefore ready
to listen. This, traditionally, takes the
form of saying “over” at the end of each
passage. “Out” is used to indicate that
the whole conversation is concluded.

will perform adequately as both
microphone and loudspeaker. Fig.12
shows the simplified system
requirements of a basic two-way
intercom. You may like to compare this
with Fig.1, and note that ‘the only
differences are in the addition of the
dpdt switch and the bi-directional flow
of information.

INTRODUCING A ‘CALL’
SYSTEM

Apart from perhaps a more
sophisticated amplifier which will give a
better quality of sound than the simple
cascaded three stage circuit of Fig.6, the
only  other  particularly  useful
development would be to introduce a

[_ ——————————— hi JE. S R S b !
1 : ; !
: MICROPHONE AMPLIFIER ettt LOUDSPEAKER :
I [

: = : Fig. 10. Amplifiers
I il | | kept to master station
| | Loubspeaker AMPLIFIER [—p—t— MICROPHONE |
| | ] |
Lyt o o i e S J e A

016389 MASTER REMOTE
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TEACHER TALKBACK

WIRE-LESS SYSTEMS
il ! :_ LN ﬂ' These days there is a growing market
| ! o ¥ ] for intercom units which require no
i B e l [ e Vi : interconnections at all. One way in
| | which this can be achieved within the
| L : | : confines of one building is to use the
| ! l | existing mains electricity cables to carry
| ? i M ouT ,o——>—0—| ™1 LOUDSPEAKER | the signals.
| | | ! Certainly there is no problem in using
I T | | : the mains earth as the common line for
M AT, % | ! \ the intercom. The problem is how to
| [ | | make at least one connection without
e S ol Yoy o=~ TR e e g J L < adding a signal to your domestic mains
2L MASTER REMOTE supply which might cause great
Fig. 11. Use of DPDT switch to accept one amplifier epcrl?l?:::m fr?lrnn?r(:glgo;t?ﬁ; n?;?:: of
system for “calling” one station from the
other.

Clearly the purpose of this facility is (TN R ¥ B ) T T TR R A ¢ - T i i %13 =i
to gain the attention of the person at the ! | ! |
receiving end before any conversation is | | microPHONE / | : |
started. According to the exact situation | | LOUDSPEAKER 1 IN W [‘é%%%i’gﬁg !
in which the device is being used, this | AMPLIFIER I I I
may or may not be essential. Let’s | 7! | !
suppose that we do need a “call” facility | | | |
and that it must be available from either L —: L J|
of the two stations. Asimple pressswitch | —— ————— —— S =~~~ — — T = ST S
(push to make) or a touch sensitive MASTER REMOTE
switch at either end of the system will

activate a buzzer or a lamp or both at
the opposite end. In the master unit, the
same power source can be shared with
the amplifier circuit but in the remote
unit, we must either provide a second
power source or bring an extra wire to
carry this supply from the master unit.
On balance, I prefer the former solution
because we need to give some thought
to minimising the number of wires
needed to run between units.

Already we must have the two
connections  necessary for  the
Joudspeaker/microphone. One of these
would be the 0V line for the battery as
well. If we introduce a second battery
to enable the remote station to call the
master station regardless of the status of
the other switches on the master station,
then only one more wire between
stations is required. If, however, we try
to use the master station battery then
two more wires will be needed to link

Fig. 12. Use of bi-directional transducers

the remote “call” switch into the circuit.
The preferred solution then has only
three intercon-nections between units as
shown in the system diagram of Fig.13.

BRAIN TEASER

Very careful use of more sophisticated
“call” switches could result in saving one
more interconnection by using the same
line for the signal and for the calls.

Clearly the buzzer must not be in
circuit when the amplifier is working,
nor must the loudspeaker/microphone
be comnected when the buzzer is
required. I will leave it to the reader to
sort out how this could be achieved. It
is possible and it would cut down the
interconnections to just two.

(This is a problem that beset Alexander
Graham Bell, as discussed in last month’s
article on telephone history. Ed.)

+gv
Go 5 O S O Gl < W= R =it L B 3
: [} | I

| I !
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I | MICROPHONE/ | o g™ | ARECISIER [T | MRS I
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[ : I !
| | |
] o ! common ! :

v I
| 1 | 3

| |
I BUZZER : : BUZZER :
[ CALL | : cALL i
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| t9v—o0 O— i : Slh:é > lﬂ o—+9v:
1
[ o O PV P e =y b e PO =l BT MO Sy J
MASTER REMOTE

Fig. 13. Requirement for three interconnections between stations

There might also be unforeseen
difficulties if your mains supply runs
through a sensitive residual current
device or an earth-leakage circuit
breaker. I would have to advise strongly
against dabbling with these ideas unless
you know exactly what you are doing.,
In any case the level of understanding
required to implement such a system is
well beyond the scope of GCSE and
therefore of this article.

(For those with an interest in the
subject, a project is scheduled for the near
future. Ed.)

NEXT MONTH Tim Pike will look at
further improvements that can be
made, and describe a practical
working intercom unit

WATT NO SINKS?

Dear Ed,

_ Ishould like to clarify a couple of points
about Tim Pike’s psu in the November
issue. I believe that the current in the
common line of the 7800 series is of the
order of SmA so an ordinary 400mWzener
or 1N4148 diodes can be used to raise the
voltage thresholdsin Fig 13 and 14. Also,
the regulators may need to be used with
heat sinks if the dissipation rises above
2.5 watts.

Please don’t think I'm being critical -1
think the articles are excellent and very
practical — I only wish to be helpful.

W.A. Sawyer, Beaconsfield.

Thanks, you have been helpful. One
extrapoint though, if heat sinks are used,
they must not electrically connect to any
other part of the circuit and the ics should
have insulating washers if the chassis is
used as the sink. Ed.
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ELMASET INSTRUMENT CASE
300 x 133 x 217mm deep .. .. €10 ea (£2.20)

REGULATORS
LM317T PLASTIC T0220 variable
LM317 METAL
7812 METAL 12V 1A ...
7805/12/15/24V plastic ..
7905/12/15/24 plastic .
CA3085 T099 variable reg
LM338 5A VARIABLE

COMPUTER ICS

68008 PROCESSOR EX-EQPT
27256-30 ex-eqpt
2764-30
2732-45 USED
2716-45 USED
1702 EPROM EX EQPT
2114 EX EQPT 60p 4116 EX EQPT
6264-15 8k static ram
6116-3 (TC5517AP)
4416 RAM

SURFACE MOUNTED

TRANSISTORS
BCW30 BCW31 BCW72 NTAV70 152836 min 50/type

£2.50/100
POWER TRANSISTORS
POWER FET IRF9531 8A 60V -
2N3055H RCA HOUSE NUMBERED ... 5/€2
2SC1520 sim BF259 3/81 100/€22
TIP141/2 £1 ea TIP112/125/428 ... . 2E1
TIP35B TIP35C €1.50
SE9301 100V 10A DARL. SIM TIP121
2N3055 EX EQPT TESTED
PLASTIC 3055 OR 2955 equiv 50p
2N3773 NPN 25A 160V £1.80

QUARTZ HALOGEN LAMPS
A1/216 24V 150 WATTS
H1 12V 50W (CAR SPOT)

'MISCELLANEOUS

SMALL MICROWAVE DIODES AEI DC1028A ..

RG62 CO-AX LEAD 2 METRES + BNC PLUG ..

DAL SWITCHES 10 WAY €1 8 WAY 80p 4/5/6

180 voit 1 watt ZENERS ALSO t2v

|50 OHM MINIATURE CO-AXIAL CABLE RG316U
50p/METRE
OLIVETTI LOGOS CALCULATOR KEYBOARD (27 KEY) PLUS
12 DIGIT FLUORESCENT DISPLAY ON DRIVER BOARD {j.e.
CALCULATOR LESS CASE, TRANSFORMER AND PRINTER)
€1.30
PLASTIC EQUIPMENT CASE 9 x 6 x 1.25 in. WITH FRONT
AND REAR PANELS CONTAINING PCB WITH EPROM 2764-
30 AND ICS 7417 LS30 LS32 LS74 LS367 LM311 7805 REG, 9
[WAY D PLUG, PUSHBUTTON SWITCH, DIN SOCKET . £1.80
VN10LM %A Sohm TO-92 mosfet 4/€1 100/€20
MIN GLASS NEONS . 10/€1
RELAY Sv 2 pole changeover looks like RS 355-741 marked
STC 47WBO0ST 2/€1
|IOMRON RELAY 3.6 volt coil 2p ¢/o contacts marked
G4D-287P-BT2
MINIATURE CO-AX FREE PLUG RS 456-071

MINIATURE CO-AX FREE SKT. RS 456-273 ...

'DIL REED RELAY 2 POLE n/o CONTACTS

|Zettler 24v 2p c/o relay 30 x 20 x 12mm sim. RS 348-649
€1.50 100+€1
PCB WITH 2N2646 UNIJUNCTION with 12v 4 POLE RELAY €1
400m 0.5w thick film resistors (yes four hunderd megohms) 4/€1
MINIATURE CO-AX FREE PLUG RS 456-071 .. 2/€1
MINIATURE CO-AX FREE SKT.RS 456-273 3

STRAIN GAUGES 40 ohm Foil type polyester backed balco grid
alloy €1.50 ea 10+ €1
ELECTRET MICROPHONE INSERT

Linear Hall effect IC Micro Switch no 613 SS4 sim RS 304-267
€2.50 100+ €1.50

50p 100+27p
.. 50 100+27p
2/€1

.. £2 100+ €1.50
€2 100+ €1.50

. 2€1

4/€1
. 100/£35
. 10/€18

€2.25

N po

HALL EFFECT IC UGS3040 + MAGNET 3 |
OSCILLOSCOPE PROBE SWITCHED X1 X10 . . €10
CHEAP PHONO PLUGS 100/:2 1000/:18
le 12 way rotary switch 4/€1
AUDIO ICS LM380 LM386 €1 ea
555 TIMER 5/€1 741 OP AMP 5/€1
COAX PLUGS nice ones 4/€1
4 x 4 MEMBRANE KEYBOARD . €1.50
15.000uF 40V SPRAGUE 36D ... €2.50 (€1.25)
INDUCTOR 20uH 1.5A 5/€1
NEW BT PLUG + LEAD

1.25” PANEL FUSEHOLDERS

CHROMED STEEL HINGES 14.5 x 1" OPEN ..

5/€1
€1 0a'

S TOKKEY SWITCH 2 POLE 3 KEYS ideal for car/home alarms

3 €3
12v 1.2w smali wire ended lamps fit AUDI VW TR7 SAAB VOLVO

12V MES LAMPS
STEREO CASSETTE HEAD
MONO CASS.HEAD £1 ERASE HEAD ...
THERMAL CUT OUTS 50 77 85 120°C
THERMAL FUSE 121°C 240V 15A
TRANSISTOR MOUNTING PADS TO-5/TO-18 .
TO-3 TRANSISTOR COVERS

STICK ON CABINET FEET
PCB PINS FIT 0.1" VERO
TO-220 micas + bushes
TO-3 mica + bushes
kynar wire wrapping wire .
PTFE min screened cable
Large heat shrink sleeving pack .

CERAMIC FILTERS 6M/8M/10.7M

TOKIN MAINS RFI FILTER 250v 15A ..

IEC chassis plug rfi filter 10A

Potentiomenters short spindles value: k 1m 2M5 lin 5/:1
500k lin 500k log VALUE 4/€1
40Khz ULTRASONIC TRANSDUCERS EX-EQPT NO DATA
€1/pr

- €3/1000

200/€1
10/50p 100/€2

PLESSEY INVERTER TRANSFORMER
11.5-0-11.5V to 240v 200VA
240 to 115v step down transformer 1kVA

DIODES AND REOTIFIERS
1N4148
1N4004/SD4 1A 300V
1N5401 3A 100V
BA158 1A 400V fast recovery ...
BA159 1A 1000V fast recovery ..
120V 35A STUD
BY127 1200V 1.2A
BY254 800V 3A
BY255 1300V 3A
6A 100V SIMILAR MR751
VM88 800mA 100V DIL B/REC ..
1A 800V BRIDGE RECTIFIER ...
4A 100V BRIDGE
6A 100V BRIDGE
10A 200V BRIDGE
25A 200V BRIDGE €2

25A 400V BRIDGE £2.50 ..

SCRS
2P4M EQUIV CI06D /€1 100/£20
MCR72-6 10A 600V SCR €1
35A 600V STUD SCR £2
TICV106D 800mA 400V SCR €1 100/£15
MEU21 PROG. UNIJUNCTION ..

DIACS 4/£1

TRIACS). ..........%... %% =

NEC TRIAC ACO8F 8A 600V TO220 ... 5/€2 100/€30
NEC TRIAC ISOL. TAB TO220 6A 400V

TXAL225 8A 400V 5mA GATE

TRAL2230D 30A 400V ISOLATED STUD ..

CONNECTORS
CENTRONICS 36 WAY IDC PLUG ...
CENTRONICS 36 WAY IDC SKT
CENTRONICS 36 WAY PLUG
SOLDER TYPE-
USED CENTRONICS 36W PLUG+SKT

€8 (£3)
. €13 carr €3

100/€1.50
100/€3
10/€1
.. 100/€3
100/€4

10/€1
8/€1
6/€1
. 4/€1
... S/
.. 4/€1
3€1
2/€1
€1.50
... 10/€18
.. 10/€22

.. €3.50

£3

KEYTRONICS

MAIL ORDER ONLY
P.o. Box 634

| Bishops Stortford, Herts, CM23 2RX
TELEPHONE: 0279 505543

ELECTRONIC COMPONENTS BOUGHT FOR CASH
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MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

USED D CONNECTORS price per pair

DS €1, D15€1.50, D25 €2, D37 €2, D50 £3.50 covers S0p ea.
WIRE WOUND RESISTORS

W21 or sim 2.5W 10 of one value

R10 OR15 OR22 2R0 2R7 4R7 5R0 5R6 8R2 10R 12R 15R
18R 20R 22R 27R 33R 36R 47R 56R 62R 91R 100R 120R
180R 390R 430R 470R 560R 680R 820R 910R 1K15 1K2 1K5
1K8 2K4 2K7 3K3 3K0 5K0 10K

RO5 (50 milli-ohm) 1% 3w . 4FOR €1

€1.50 | W22 or sim 6W 7 OF ONE VALUE

R47 R62 1RO 1R5 1R8 3R3 6R8 9R1 10R 12R 20R 24R 27R
|33R 51R 56R 62R 68R 100R 120R 180R 220R 270R 390R
560R 620R 910R 1K2 1K5 1K8 2K2 2K7 3K3 3K9 4K7 8K2 10k
15K 16K 20K

W23 or sim SW 6 of one value

R22 R47 1RO 1R1 15R 56R 62R 100

390R 680R 1KO 1K5 5K1 10K

W24 or sim 12W 4 OF ONE VALUE

R50 1R0 2R0 6R8 9R1 10R 18R 22R 27R 56R 68R 75R 82R
100R 150R 180R 200R 220R 270R 400R 620R 1K0 6K8 8K2
10K 15K

PHOTO DEVICES

SLOTTED OPTO-SWITCH OPCOA OPB815
2N5777
TIL81 PHOTO TRANSISTOR
TIL38 INFRA RED LED
0OP12252 OPTO ISOLATOR
PHOTO DIODE S0p
MEL12 (PHOTO DARLINGTON BASE n/c) .
RPY58A LDR 50p ORP12 LDR

LEDs RED 3 or 5mm 12/€1 ...

LEDs GREEN OR YELLOW 10

LEDS ASSORTED RD/GN/YW + /RED . ... 200/€5
FLASHING RED OR GREEN LED 5mm 50p . 100/€3%

SUB MIN PRESETS HORIZONTAL

15/€1 100/£5
1K 4K7 10K 22K 47K 1M 10M

MULTI TURN PRESETS %"
10R 20R 100R 200R 250R 500R 2K 2K2 2K5 5K 10K 22K 47K
50K 100K 200K 500K 2M2

IC SOCKETS
6 pin 15/€1 8 pin 12/€1 14/16 pin 10/€1 18/20 pin 7/€1,
22/24/28 pin 4/€1 40 pin 30p

SOLID STATE RELAYS

Zero voltage switching Control voltage 8-28v dc
40A 250V AC SOLID STATE RELAYS

POLYESTER/POLYCARB OAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm ..
10n/15n/22n/33n/47n/68n 10mm rad .

100n 250v radial 10mm
100n 600v sprague axial 10/€1
2u2 160v rad 22mm
10n/33nv47n 250v ac x rated 15mm ..
1U 600V MIXED DIELECTRIC

TRIMMER CAPACITORS
all types 5/50p

GREY 1.5 to 6.5pF small
grey larger type 2 to 25pF
TRANSISTORS 2N4427
FEED THRU CERAMIC CAPS 1000pF

MONOLITHIC CERAMIC
CAPICITORS

10n 50v 2.5mm ...
100n 50v 2.5mm or Smm
100n ax short leads .
100n ax long leads

10n 50v dil package 0.3" rad ... . €4/100 €351000
100n 50v dil package 0.3" rad €10/100

« STEPPER MOTORS 4 PHASE 2 9V
WINDINGS £3.50 10/£30

5/€1
S0p
6/€2

- 70p
... 100/£8
100/£8.50

100/£4.50
100/€£6
100/£3
100/€8

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL
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ECOLOGY PROJECT

BY TERRY PINNELL

LIFE OR DEATH IN THE PANTRY?

powered by a 24V solenoid, 2 x fresh PP3 batteries, and a well aged piece of cheese.

A sunny Sunday lunchtime at the
village pub.

“We definitely have a mouse,” said
our neighbour. “It keeps getting into the
pantry. But I haven’t the heart to kill it,”
she added “Even if I could bring myself
to put a mousetrap down, the children
certainly wouldn’t let me.”

“Ill have to make you an electronic
mousetrap.” I said, ever alert for a
chance to slip into my Mad Inventor
role. I didn’t see the tolerant smiles
exchanged with my wife...my mind was
already on the grand design as I reached
for my lager.

TO CATCH A MOUSE

The problem was not really all that
complex, but I thought I might stretch
itoutinto a day or two if I worked at it.

Obviously I was going to need a box
of some kind, into which I would lure
the mouse with a traditional piece of
cheese. The Sound Effects section of my
reference files had yielded no Rodent
Attractors or such-like. The closest was
a “Fish Caller,” in a late 70s magazine,
but I quickly dismissed that
multivibrator in its watertight jar as
unpromising for my more discriminating
mammal target.

Needless to say, the device had to be
electrically operated. A  merely
mechanical contrivance was not in the
running...the merits of my hobby itself
were at stake. Battery operation was
another obvious criterion; mains sockets
aren’t usually sited with mouse catching
convenience in mind and the idea of
using an extension reel was dismissed
rapidly.
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2 TOBACCOTINS

_—SLIDING DOOR

ON/OFF
SWITCH WOODEN SIDE
2 x PP3 BATTERIES PIECES WITH
REAR DOOR IN TOP SECTION._ GROOVE
SOLENOID ~__|
CIRCUIT ON VEROBOARD —J
PAPER CLIP SEE DETALS 7
HOOKED IN FIG. 2 150mm
1it 8 OVER LEVER HEIGHT
il MICROSWITCH WITH LEVER
HEIGH (Secured to side of box) WAY IN
CHEESE SIMPLE HINGE MADE
\ FROM NYLON LINE
N« - <
' ]
z CENGTH |

Fig. 1. Side view of mouse trap mechanics.

It was clear that I would need a door
of some sort which would close when
the mouse was starting its one course
meal, remaining shut until its merciful
release by A Kind Human some time
later, presumably the following
morning. So the first interesting design
question was how to close the door.

A vertical, freely-sliding trapdoor was
the obvious choice, given that it had to
close quickly...our mouse was unlikely
to linger over the cheddar, watching with
interest while a conventional hinged
door slowly shut. I decided to use a piece
of hardboard or aluminium suspended
at the sides in grooves, so that when
suitably released it would fall sharply
downwards.

This  prompted some  rough
calculations as to how long the box

should be. I did not want news of the
successful capture of a mouse to be
marred by hearing that its nether
extremity had been amputated...a sting
in the tail as it were. Unsure as to the
upper size bounds of the local mouse
populace, I was inclined to be generous.
After all, I could limit the width of the
box to discourage inquisitiveness from
larger nocturnal prowlers (like Susie our
cat or the occasional hedgehog). As you
can see from Fig.1 the box eventually
built was about 35cm long.

I then considered how to contrive
some release method for the trapdoor.
A small strip of wood, glued to the
trapdoor and resting on a sliding rod of
some kind, was the obvious approach.
It would have to allow the trapdoor to
be raised again of course, so this “ledge”

] . -
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MOUSETRAP

SHAPEDSO/

THAT DOOR
CAN BE
EASILY
RAISED

WOODEN CATCH GLUED
TO TRAPDOOR B

’ \ﬁg. 2. Details of release mechanism.

TRAPDOOR

SUPPORT
PIECES

I WITH
GROOVE
> FOR
SLIDING
TRAPDOOR

PLUNGER SUPPORTS TRAPDOOR
UNTIL SOLENOID ACTIVATED

HOLE N SIDE
OF TIN

SCREW T0O ROOF OF BOX
{Through bottom of tobacco tin)

TIN STRIP SECURING SOLENOID

was bevelled as shown in Fig.2.

Next — how could the rod be
withdrawn, allowing the trapdoor to fall
under its own weight? Although a
solenoid was my first choice, I knew that
the only ones I had were specified as
24V types. I therefore thought about
using a small dc motor, winding a length
of nylon line around its spindle so that
on powering the motor the line would
pull in the rod. But the snag was, the
rod would not return unaided to its
holding position. A light spring was not
strong enough to pull it back against the
motor’s resistance. A stronger spring
would have prevented it pulling it
inwards. Apart from that, this approach
was basically inelegant and error prone
anyway.

I therefore experimented with a
solenoid and found that satisfactory
operation could be obtained with 18V,
despite the 24V specification, provided
that friction between the solenoid’s rod
and the wooden catch was minimised by
careful smoothing of the latter’s surface
and avoiding too heavy a trapdoor.

I turned next to the method of
triggering the solenoid and listed these
requirements.

1. To minimise current comsumption
(and hence maximise battery life)
the solenoid should only be held in
long enough to fully release the
trapdoor. A monostable was
probably needed therefore.

2. It should only be triggered once.
Further operation once the door
was shut would be redundant and
waste power. This indicated using a
bistable.

PRACTICAL ELECTRONICS JANUARY 1988

3. Triggering should occur when the
mouse was fully inside, so that its
tail would not be under the falling
door. This meant positioning
whatever switch was chosen well
inside the box and ensuring reliable
triggering.

Simplicity and reliability were the
main reasons for quickly selecting a
microswitch as the method of activation.
An interrupted light beam was one
alternative briefly considered, but
widely varying expected ambient light
levels would add complexity and
possible spurious triggering, so this was
rejected.

One other option, which. had some
attraction because it could be made

relatively unobtrusive, was a proximity
switch. This would be similar to those
I’d built into lamps etc around the house-
On touching or coming very close to a
piece of metal or metal foil, the circuit
is triggered by capacitive attenuafion to
ground of an hf oscillator (around 100
kHz). So a small piece of aluminium
cooking foil covered with some cloth
could possibly activate the solenoid
circuit. However, although I was familiar
with the sensitivity of this circuit to
human proximity, I was by no means
certain about mice. What is the
capacitance of the average mouse
anyway? (In MICEofarads of course.)
In any case this rather high-tech trigger
circuit would have needed continuous
current, limiting useful battery life. It
was better to go for a circuit with
negligible standby current.

So as seen in Fig.l, I arranged a
microswitch with its lever in such a way
that when the mouse was on the hinged
base section it would close the contacts.

CIRCUIT

A block diagram appears in Fig.3 and
the circuit itself in Fig.4. It is very simple
and operates as follows.

A dpdt switch supplies 9V to the logic
circuits and 18V for the solenoid. When
the power is applied a positive going
pulse resets the bistable, ensuring its
output does not therefore trigger the
monostable.

When the microswitch is closed as a
result of the mouse’s weight, the bistable
is set, triggering the monostable, the
output of which goes high for a brief
period set by R4 and C2. The preset
allows adjustment to the shortest time
consistent with reliable release of the
trapdoor. In the prototype this was about
0.3 seconds. .

As a further precaution against
spurious triggering on power up, the
monostable has a simple RC network on
pin 13 to keep the output low for a short
time.

18V
Qe
DP.
9v !
PPy CS)N .?E,ﬁ PROTECTIVE
DIODE
9v
1 o t
MICRO ~
lswrrcn
SOLENOD
SET
WHEN
- CLOSE
v o
wr—u MONO-
P T BISTABLE || JTARlE DRIVER
RESETON
%PONER-UP
ov

Fig. 3. Block diagram of the mousetrap control.
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' MOUSETRAP

The high monostable output drives a
darlington pair common emitter via RS,
activating the solenoid. Diode D1
provides protection against possible high
induced reverse voltages.

POWER SUPPLY

I experimented for a while with
voltage multiplier circuits, trying to get
the necessary 18V minimum for say 9V
or even 6V. However the surplus
solenoid I was using was a current
hungry specimen consuming some 600
mA at 18Vand such multipliers were not
up to this sort of load.

Settling on 2 x 9V, I was indeed
initially doubtful as to whether the small
PP3 types would be adequate. While
trials with some slightly used ones gave
unreliable  operation, fresh ones
(especially alkaline) worked well. After
all, they only had to deliver one good
short burst, once a night.

CONSTRUCTION

Construction was straightforward and
should be clear from the figures and
photograph. Any reader actually making
one of these would use materials to
hand, adapting details as appropriate.

A few particular points might be
helpful.

A rear door was incorporated to assist
in placing the cheese and cleaning out
after the one night’s unsolicited bed &
breakfast.

Sia
+18V
| o0—
+ '
B ON/OFF

]
& 'J B av
Sib 1
NO
\mcnoswncn

1
VR1
& 4

IC1 PIN 1L

v

c2
p= 100 £,
D1=g= 2LV
1NG1CB SOLENOID

Fig. 4. Circuit
diagram for
the mousetrap

> control

<
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8 egLBCIOB
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R1 RC POWER TRANSISTOR
220K %m 82k 1IC1PINT nzo%
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The original version was given a
perspex top so that any inhabitant could
be clearly seen by The Kind Humans.
However on the first night of use,
captive Mouse Number One proceeded
to eat this, thus securing his escape. It
was then replaced with a wooden top
some 1 cm thick, on which Mice
Numbers Two to Seven have made no
apparent impact.

At the same time, duly impressed with
the toothpower of my prey, I reinforced
the trapdoor and the rear door with
aluminium linings. This lead to some
problems with the solenoid sticking,
because of the increased friction, but
sand-papering of the catch cured it.

In my case the battery compartment

was made of two tobacco tins, mounted
conveniently on top.

THE GADGET AT WORK

Within the first three days it caught
six mice, excluding the escapee. They
were apparently transported about half
a mile before release. Scaling up to
human levels this is about 10 miles, so
I can be reasonably confident with the
assurance that it was not the same mouse
coming back a couple of times every
night.

Anyway, the word must have spread
because the pantry was mouse-free from
then on.

And everyone lived happily ever
after!

IMPRESSIVE
PCW SHOW

HETenth Personal Computer

World Show held at Olympia
during September was a huge
success. There can be little doubt
that it was the biggest yet, and of
great benefit to visitors an
exhibitors alike.

Your Editor was especially
impressed by the proliferation of
word processors and the extent to
which desk top publishing is
making its impact felt. The latter
is rapidly becoming a feasible
proposition even for small
organisations, such as clubs and
societies who produce regular
news letters or magazines. Even
dtp programs for use with existing
computers are now capable of
producing remarkable results. It’s
easy to speculate that the humble
typewriter may have its.days
numbered. Similarly, cad
packages seem to threaten even
the pencil as a means of drawing
circuit diagrams, designing pcbs,
or just doodling pictures!

Not surprisingly, computer
games had a strong attraction, and
many stalls drew the enthralled
attention of both young and old
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visitors. The quality of the
graphics in many begins to rival
live action video images in its
colour and definition. Interactive
participation of players and games
is also coming into its own,
offering a degree of realtime
involvement that challeriges both
mental and physical capabilities. I
must say that I admire the abilities
of those who think up and design
both the hardware and software
for these games, whether they are
for home or arcade use. Indeed I
hope that many who enjoy playing
with the machines may be inspired
to become involved in systems
design and programming as a
career — there must be enormous
satisfaction in it.

PE was also on display, hoping
that we could inspire even greater
involvement in the fascination of
electronics. It was good to have
the chance to chat personally with
many of you who came to buy
back issues and look at a few of
the projects on show. I was
pleased that several newcomers
seemed to become enthusiastic
converts to electronics.

PE is owned by Intra Press,
under the auspices of Angelo
Zgorelec. It was he who started
the magazine Personal Computer
World ten years ago, and also
initiated the annual PCW
exhibitions. The obvious success
of the exhibitions is a real tribute
to his interest and foresight.

Two of the other magazines that
he has introduced were on equal
prominence with PE. One of
them, Astronomy Now, is edited
by Patrick Moore and is amonthly
magazine well worth taking by
anyone interested in knowing
what’s happening in the Universe.

The other, Office at Home, is a
reallyrinteresting magazine for
those who are self-employed or
working from home. For anyone
intent on being successfully
independent the information
presented in its feature articles
will be a valuable help.

In addition to the three
already well established
magazines, a new publication

PRACTICAL ELECTRONICS

was being launched — Program.
This is a brand new magazine
introduced for the benefit of
advanced programmers working
in industry, education, or at
home. It covers all aspects of a
programmer’s work, whatever
the programming language being
used, and its accent is on
improving the techniques specific
to amny area of programming. As
one who loves programming I
highly commend it to you.

Inevitably, apart from showing
off our magazine wares, some of
us were there for scrutiny as well.
For light amusement the photos
prove part of the case in point.
From left to right, top to bottom,
the Intra Press Gang are Angelo
(publisher), John (PE), David
(All!), John (Astronomy Now),
Mary-Ann and Jane (Office at
Home), John (again — he cuts
into everything!).

We look forward to meeting
more of you again at PCW in
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£1 BAKERS DOZEN PARCELS
Price per parcelis £1.00, but if you order 12 you get
one extra free.
All the parcels listed below are brand new components.
Unless marked s.h.

1 — 5 13 amp ring main junction boxes
2 - 5 13 amp ring main spur boxes )
5 - 3flush electrical switches
7 - 4in flex line switches with neons
8 — 2 B0 watt brass cased elements
9 — 2 mains transformers with 6V 1A secondaries
10 — 2 mains transformers with 12V } A secondaries
11 — 1 extension speaker cabinet for 6 }” speaker
12 - 5 octal bases for relays or valves
13 - 12 glass reed switches
14 — 4 OCP 70 photo transistors
16 — 4 tape heads, 2 record. 2 erase
17 — 1 ultra sonic tr itters and 1 ditto
18 — 2 15000 mid computer grade electrollics
19 — 2 light dependent resistors
20 — 5 different micro switches
21 — 2 mains interference suppressors
22 - 2 25 watt crossover units 2 way
“23 — 140 watt 3 way crossover unit
1 6 digit counter mains voltage
30 - 2 Nicad battery chargers
31 - 1 key switch with key
32 - 2 humidity switches
33 - 2 aerosol cans of |CI Dry Lubricant
34 - 96 x 1 metre lengths colour-coded connecting wires
36 - 2 airspaced.2 gang tuning condensors
37 - 2 solid diaelectric 2 gang tuning condensors
38 ~ 10 compression trimmers
41 - & Rocker Switches 10 amp mains SPST
43 - 5 Rocker Switches 10 amp SPDT Centre Off
44 - 4 Rocker Switches 10 amp OPDT
45 - 1 24 hour time switch mains operated {s.h.}
46 — 1 6 hour clock timeswitch
48 — 2 6V operated reed switch relays
49 - 10 neon valves — make good night lights
50 ~ 2x 12V DC or 24V AC. 4 CO relays
51 — 1 x 12V 2C O very sensitive relay
52 -~ 112V 4C relay
53 - 2 mains operated relays 3 x 8 amp changeovers
55 — 1 locking mechanism with 2 keys
56 — Miniature Uniselector with circuig for electric jigsaw
57 ~ 5 Dolls’ House switches
60 — 5 ferrite rods 4" x 5/16” diameter aerials
61 — 4 ferrite slab aerials with L & M wave coils
62 - 4 200 ohm earpieces
63 — 1 Mullard thyristor trigger module
64 - 10 assorted knobs } spindies
65 — 5 different thermostats, mainly bi metal
66 — Magnetic brake — stops rotation instantly
67 ~ Low pressure 3 level switch
69 ~ 2 25 watt pots 8 ohm
70 ~ 2 25 watt pots 1000 ohm
71 - 4 wire wound pots — 18, 33. 50 and 100 ohm
73 - 4 3 watt wire wound pots 50 ohm
1 time reminder adjustable 1-60 mins
78 - 5.5 amp stud rectifiers 400V
85 - 1 mains shaded pole motor " stack — }
86 - 2 5” ali fan blades fit }” shaft
87 ~ 2 3" plastic fan blades fit }” shaft
88 - Mains-motor suitable for above blades
89 - 1 mains motor with gear box 1 rev per 24 hours
91 - 2 mains motors with gear box 16 rpm
93 - 4 11 pin moulded bases for relays
94 - 587G valve'bases
95 — 4 skirted 89A valve bases
96 - 1 thermostat for fridge
98 - 1 motorised stud switch {s.h.)
101 — 12} hours delay switch
103 — 1 6V mains power supply unit
104 - 1 4}V mains power supply unit
105 - 1 5 pin flex plug and panel socket
107 - 1 5" speaker size radio cabinet with handle
109 - 10}” spindie type volume controls
110 - 10 slider type volume controls
112 - 1 heating pad 200 watts mains
114 — 1 1W amplifier Mullard 1172
115 — Wall mounting thermostat 24V
118 — Teak effect extension 5" speaker cabinet
120 - p.c.b. with 2 amp full wave and 17 other recs
10 mtrs twin screened flex white p.v.c. outer
132 — 2 plastic boxes with windows, ideal for interrupted
beam switch etc
155 — 3 varicap push button tuners with knobs
188 - 1 plastic box, sloping metal front. 16 x 95mm. average
depth 45mm
241 - 1 car door speaker {very fiat) 6}" 15 ohm made for
Radiomobile
243 ~ 2 speakers’ 6" x 4~
Radiomobile
266 — 2 mains f
OK aiso for 115V
267 - 1 mains transformers 15V 1A secondary p.c.b.
mounting
330 - 26V 0.6V mains £
350 - 40 double pole leaf switches
365 - 1 7uf 660V 50hz metal cased condenser
453 — 2 2}in. BOohm loudspeakers
454 — 2 2!lin. Bohm loudspeakers
463 - 1 mains operated relay with 2 sets.c/o contacts
464 — 2 packets resin filler/sealer with cures
465 - 3 5A round 3 pin plugs will fititem 193
466 - 4 7 segment l.e.d. displays
470 - 4 pc boards for stripping, lots of valuable parts
473 — 1 5” 4ohm speaker with built in tweeter Radiomobile
480 - 1 3A double pole '] trip, saves repairing fuses
498 - 4 1000uf 25V axial electrolytic capacitors

TELEPHONE BITS
Master socket {has surge arrestor —~ringing condensev etc) and takes
8.T. pi s £3.95
Enensnon socket.

Dual adaptors {2 from one socko() .
Cord terminating with B.T. plug 3 metres
Kit for converting old entry terminal box to new 8.T. master socket.
complete with 4 core cable, cable clips and 2 BT extension
sockets ... 1.50
100 mtrs 4 core (elephono cabls

shaft

15 ohm 5 watt made for

9V jA dary split primary so

3Ap.chb. ing

COMPACT FLOPPY DISC DRIVE EME-101

The EME-101 drives a-3” disc of the new standard which despite
its small size provides a capacity of 500k per disc, which is
equivalent to the 35" and 5" discs. We supply the Operators
Manual and other information showing how to use this with popular
computers: BBC, Spectrum, Amstrad etc. Al at a special snip price
of £27:50 including post and VAT. Data available separately £2,
refundable if you purchase the drive.

DONT FREEZE UP! - We have had-the strongest winds for over 200
years and who knows we may be in for the coldest winter, so if you
have not already protected your water pipes you shouid do so now —
our heating wire wound around the pipes will do this and will cost only
about 50p per week to run — 15 metres (minimum length to connect to
230/240-v mains). Price £5. Our Ref. 5P 109.

PIEZO ELECTRIC FAN an unusual fan, more like the one used by Madame
Butterfly, than the conventional type, it does not rotate. The air
movement is caused by two vibrating arms. It is American made, mains
operated, very economical and cause's no interference. So it is ideal for
computer and instrument cooling. Price is only £1 each. Ref BD60S.
SPRING LOADED TESTPRODS - heavy duty, made by the famous Bulgin
company. Very good quality. Price four for £1. Ref. BD597.

CURLY LEAD four core, standard replacement for telephone handset,
extends to nearly two metres. Price £1. each. Ref. BD599.

TELEPHONE BELLS - these will work off our standard mains through
a transformer, but to sound exactly like a telephone, they then.must be
fed with 25 hz 50v. So with these bells we give a circuit for a suitable
power supply. Price 2 bells for £1, Ref. BD600.

ULTRA SENSITIVE POCKET MULTIMETER — 4k ohms per volt- 11 ranges
- carry one of these and so be always ready to test ac/d¢ voits to 1000,
DC milliams and have an ohms range for circuit testing ~ will earn its
cost in no time. Price onty £7, Ref. 7P2.

BLOW YOUR ROOF OFF - 140 watt speaker systems — new type you
must not hide! they have golden cones and golden surrounds and look
rally “Bootiful” 12" Woofer.- Midrange and Tweeter and comes with a
crossover at a special introductory price of £49, carriage paid. Two sets
for £95 carriage paid. 140w Woofer only £35 carriage paid.

3Y% & 5% FLOPPY DISC DRIVES now in stock all are new and made by
famous Epson company. All are double sided drives with storage
capacity of 1 meg byte: They have standard connections and are fully
compatible with conventional systems. Both are small size and light
weight. Price ~ either modei is £57.50 plus £3 post. Price includes copy
operating data.

APPLIANCE THERMOSTATS - spindle adjust type suitable for convector
heaters or similar price 2 for £1. Ref. BD582.

12 volt MOTORS 8Y SMITHS

Made for use in cars, etc. these ate

very powerful and easily reversible. Size
3”long by 3” dia. They have a

good Ien%(h of {” spindie —

1/10h

1/8 hp £5 75 1/6 hp £7.50

SOUND TO LIGHT UNIT

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but itis plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and output are
by ;" sockets and three panel mounting fuse hoiders provide
thyristor protection. A four pin plu%and socket facilitate ease of

connecting lamps. Special price is £14.95 in kit form.
< . =
This Month’s Snip

9” YOU OR MONITOR ideal to work with computer or video camera uses Philips
black and white tube ref M24/306W. Which tube is implosion and X-Ray radiation
protected. VDU is brand new and has a time base and EHT circuity. Requires only a
16V dc supply 1o set it going. ft's made up in 3 lacquered metal framework but has
open sides so should be cased (it you are handy with a drill and file you coufd make
 case out of two of our 6} speaker cabinets). The VDU comes complete. with
circuit diagram and has been line tested and has our six months guarantee. Dtered
at a lot less than some firms are asking for the tube alane, only £16 plus £3 post
We also have some that failed the line test, again brand new but offered without
guarantee at £8 plus £3 post. We do a kit for the 16V 2A psu to operate this mani-
tor price is £3 our ret 3P26.

LIGHT BOX

This when completed measures approximately 15" x 14”. The light
source is the Philips fluorescent "W’ tube. Above the light a sheet
of fibreglass and through this should be sufficient light to enable
you to follow the circuit on fibreglass PCBs. Price for the complete
kit, that is the box, choke, starter, tube and switch, and fibreglassin

£5 plus £2 post, order ref SP69.

TANGENTIAL HEATERS

We agin have very good stocks of these quiet-running instant heat
units. They require only a simple case, or could easily be fitted into
the bottome of a kitchen unit or book case etc. At present we have
stocks of 1.2ks, 2kw, 2.5kw and 3kw. Add post £1.50 per heaterif not
collecting.

LCONTROL SWITCH enabling fuli heat, half heat or cold bow, with
connection diagram, 50p for 2kw. 75p for 3kw.

COMPUTERS

The Acorn “Electson” as used.in many schools for games and serious jobs Works
into colour o Black and White TV. Proper price was £198, our Price, tested and
working £45 + £3 post, tested but slightly fautty £36 + £3 post and lastly tested
but not working £20 + £3 post, alt are new and complete with: mains P.S.U., 300
page handbook, TV lead, and starter cassatte. Full range of Software also in stock
‘at very low prices.

TELEPHONE LEAD

3 mtrs long terminating one end with new BT, flat plug and the other end with 4 correctly
coloured coded wires 1 fit to phone o appliance. Replaces the lead on old phone making it
suitable for new BT socket. Price £1 ref-8D552 or 3 for £2 ret 2P164.

POWERFUL IONISER

Gensrates approx. 10 times mare IONS than the ETI and similiar circuits. Will
refresh your home, office, shop, work room etc. Makes you feel better and work
harder - a complete mains operated kit, case included. £11.50 + £2 P&P.

J & N BULL ELECTRICAL
Dept. P.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £ 1 service charge. Monthly account orders accepted
from schools and public companies. Access & 8/card orders
accepted. Brighton 0273 734648 or 203500.

NEW ITEMS

Some of the many described in our current list which you will receive with your parcal

£2 POUNDERS*

2P122 - 1 30a rotary switch, surface mounting with pointer knob

2P123 - 125a'rotary switch, surface mounting, cover engraved, high, medwuim low
and off

2P124" - 1 28kv .001mfd block condensor

2P127 - 1 30a brdge rectities assembly on heat sinks

2P129 - 1 10mm motor 115V so supphed with adaptor for 230V

2P131 - 1 Crouzet motor 230V fits the Crouzet gearbox

2P132 - 1 ceiling heat-stat for fire warning or protection

2P133 - 1 Cucuit breaker 20a. Crabtree ref C50

2P134 - 1 9V 500mA psu, plugs into 13a socket

2P135 - 10m 10 conductor intercom cable

2P136 - 1 2}kw element made.for tangential blowers

2P137 ~ 1 Thermo couple, stainless steei tipped for measuring internal heat
2P138 - 1 Mains transformer 20V-0-20V 1a upnght mounting
2P141 - 1 rechargeable battery 0 size {4 AH) solder tag ended
2P142 - 10m 4 pair intercom cable White PVC outer

2P144 - 1 mains oparated relay with 4 x 8a c/o contacts

2P147 - 1 10w 100chm lsire matching transformer

2P148 -~ 1 Technical information on 3* FOO refundable if you buy fdd
2P148 - 5 diff battery operated model motors

2P150 - 1 PSU chassis with all components for 24V 2A d.c. unwired
2P151 - | Metal box 144 x 14 x4 with lid add £2.00 post
2P152 - 1 Mator start capacitor 80uf 250

2P153 - 1 Two station intercom unused but line reject

2P154p - 1 Nicad charger — phug into 13a sockst 5.2 .7UA output
2P154b - 1 Nicad charger — plug into 13a socket BY VA output
2P155 - 1 Mains transformer giving 16, 17, 18 & 20V BOW

2P158 - 1 Oven theimostat with temp calibrated knob

2P153 - 1 9V 500ma cased with mains fead and output lead

2P160 - 1 13a plug edaptor fused takes 3 x 133 pivgs

2P161 - 1 8~ diagonal side cutters

2P162 - 1 Stereo Matrix PCB mounting dsemphasis K35

2P163 - 1 AC Working capacitor 12uf 650V AC or 1500V dc

2P163a ~ 1 AC Working capacitor 14uf 350V AC or 800V dc
2P184 - 3 Phone leads 3 mtrs fong tags one end B.T. plug other end

£3 POUNDERS*

3P7 - 10C voltage, doubler or halver for 12V to 24V 12 to 6V 74 to 12V
- 1 24hr time switch Sangamo, new condition Guaranteed 1 year
3P3 - 12V 500mA psu phogs in 13a socket
3P10 - 1 Mains transformer 50V 2A with 6.3 pilot light winding, upright mounting,
fully shrouded

3p13 - 1 Noise filter to fit in mains lead of appliance up to 25a
3P15 - 1 waterproof case will take 200 watt transformer

3P16 - 1 signal box, 3 lamps on face plate of metal box sue 53 x 34

3P17 - 1 choke and starter 1o work 8" tluorescent tube at 125W

3P18 - 122V 3a mains transformer with bridge rect fitted on top panel

3P20 - 10-5a smmeter 3} ac/dc ex equipment

3P21 - 1 power factor cosrection condenser 35uf 35Dac

3P22 - 1200va - auto transformer 230 to 115V tormoidal encapsulated £1.50 post |

3P24 - 1 3~ floppy disc for Amstrad etc
3P25 - 17" Electricians pliers

SUPER WATER PUMP - Approx 4 hp mains operated originally intended
1o operate a £300 shower unit at a controlled pressure - but of course
suitable for many other water or liquid moving operations — where a
good flow at a constant pressure is required — Price £25 each VA.T. and
Post Paid. Our Ref. 25P2. "
VERY USEFUL MULT! TESTERS - These have all usual ranges AC & DC
volts — DC MA and OHMS etc but an unusual and very useful feature
is a "low OHMS” range. Very useful for checking dry joints etc. They
are ex G.P.O. and may have faults but we test and guarantee the
movement to be 0.K. Price £3 each. Ref. 3P30, or two, same make and
type, Price £5. Ref. 5P110.
AGAIN AVAILABLE - 12" mini fluorescent tubes - Price £1 each. Ref.
BD314.
POWER PACK OR AMPUFIER CASE - Size approx 10" x 8% x 4% plated
steel - with ample perforations for cooling. Front panel has on/off swtich
and E.E.C. mains infet plug with built in RF filter — undoubtedly a very
fine case which would cost at least £50 from regular.sources, our price
is £5 each and £3 post. Ref. 5P111.
MINIATURE BCD THUMB WHEEL SWITCH — Matt biack edge switch
engraved white on-black - gold plated, make before break contacts —
size approx. 25mm high 8mm wide 20mm deep — made by the famous
Cherry Company and designed for easy stacking - Price £1 each. Ref.
80601
EDGE METER - miniature, whole size approx 37 mm x 13mm 100 ua
fsd- centre zero scaled 0 to —10 and Oto +10. Price £1 each. Ref. BD602.
LARGE 2 SPEED MOTOR - 1 hp at 250 rpm and Y.hp at 200 rpm -
continental make, intended originally to power an.industrial machine -
reguiar price over £60, our Price £15 plus £5 carriage. Ref 15P5.
RUBBER FEET - Stick on - |deal for small instruments and cabinets —
pack of 56 for £1, Ref..BD603.
CLEANING FLUID — Extra good quality - intended for video and tape
heads - regular-price £1.50 per spray can - our Price - 2 cans for £1,
Ref. BD 604.
£4 POUNDERS*
4P11 - 1 Car Radio aerial
4P12 - 50m low loss co-ax 750hm + £1 post
4P13 - 3 Hortsman time and set switches 15amp
4P14 - 1 150w mains transformer 'c” core 43V 3.5A secondary
4P15 - 1 powerful motor 2" stack htted with gearbox final speed 60rpm mains
operated, could operate door openes etc
API? = 1 Uniselector 3 pole 25W, 50V coil standard size
- 1 Voit mm with digital display (DIGIVISOR)
£ 5 POUND RS*
5P86 -t Tunslom\er upnght mounting 230/240V primary 2 x 100 1a secondary
5P88 - 1 Transformer in waterproof metal box 24V SA add £2 post
SP89 - 14 bank heating element each 2kw ideal convector heater
5P90 - 118" long tangential blower with motor at one end

5P31 1 14" blower, motor in middle

5P92 10m Audio co-ax double screened 75chm super low loss for TV

5P83 - 1 67 Alarm betl 24V dc or ac

5P34 - t Current transformer 14V out with 1a dc input

5P95 - 1 Vintage photo cell

5P97 1 Impedance matching transformer 0-4-5-8-160 chm 100 add £150 post
5P88a - 1 0-90a ammeter for mounting outside control pane!

5P98b - 1 0-180a ammeter for mounting outside control pane!

5PS3 - 1 Mains operated blower centrfugal output size app. 57 x 14~

5P100- - 1 Mains splitter 45a switch 3 x 15a fused circuits

5P101 - 1 Model motor 1-pm from 6V reversible

£8 POUNDERS*

8Pt ~ 1 Charger transformer 10a upright mounting 230/240 primary 16v 10a

sacondary

8pP2 - 16 underdome alarmbell suitable for a fire alarm or burglar alsrm mains
operated

8P3 1 heat sk bag powertul so ideal for power transmitter

- 1 24hr ume switch — 2 on ofts T6a c/a conta 5 3" x 3" x 13~
BP7 - 1 Silent sentinel invisible ray kit
- 1 Papst fan 33 x 3} x 14 230V metal bod
£1 0 POUNDERS*
P14 - 1 100s time switch 1 on/oft per 24hr extra triggers £1 pair
IDP]S - 1 Max demand meter 230 ac mains

10P16 - 1 powerful air maver 2 small type biowers with motor in middle
10P18 - | mains operated klaxon

10P19 - 1 12V alarm hel! realty loud, mains operated, in iron case + £5 post
10P21 - 1 super matal box size 19" x 20" x 7 deep lockable + £3 post
10P22 - 1 sensitive volt meter relay

10P23 - 1 frt machine heart 3 fruit wheels sach stepper motor operated
10P24 - 1 big panel meter face size 47 x 2§ 200uA movement scaled 1-10
10P25 - 1 100W audio transtormer S0-0-50W primary ‘8 ohm secondsry
10P3t - 17 day time switch 168 c/o contacts sep switches for each day
10P32 - 168 mm 1/6th hp motor reversible
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ZX SPECTRUM PROJECT

This project will allow the ZX
Spectrum to drive two independent
dc motors in either forward or reverse
directions and was onginally designed
to power the two 4.5V motors which
form part of the Lego Buggy. The circuit
will however drive any small dc motor
provided the the 1A/36V rating of the
bridge transistors in the output stage is
not exceeded.

IC3 is a monolithic bridge driver
which is used in full bridge configuration
to drive a motor in both directions as
shown in Fig.1. Using the logic inputs of
the two channels as shown, the motor
can be made to run clockwise, anti-
clockwise or stop rapidly. The enable/
inhibit input is used for a free running
stop as it turns off all the four transistors
of the bridge when low.

The motor speed can be controlled by
switching the drivers with pulse width
modulated square waves and this

approach is particularly suitable for:

microprocessor control.

CIRCUIT DESCRIPTION

ICla is one half of a five input NOR
gate and is used to decode the IORQ,
WR, A7, A6 and A5 signals from the
Spectrum bus to the output port address
of 1F hex (decimal 31).

On receipt of an OUT instruction to
address 1F hex, pins 1, 2, 3, 12 and 13
of IC1 will be at logic zero and the output
at pin 5 will go high. Pin 11 of IC2
therefore goes high enabling the

LEGO BUGGY DRIVER

BY ROBERT MACFARLANE

BACK AND FORTH

This Spectrum-controlled motor driver will drive two small dc motors between 3V
and 36V, using pulse width modulated square waves to control the speed.
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INPUTS FUNCTION
C=H D=L TURNRIGHT
ENA=H C=L D=H TURNLEFT

C=D FAST MOTOR STOP
FREERUNNING
ENA=L C=X D=X
MOTOR STOP

L=LOW H=HIGH X=DONTCARE

20 L5,67,1.,15.16,17
+Vsg ;

A\

Fig. 1. Bi-directional
motor control

contents of the data bus to appear on its
output. When pin 11 returns to zero at
the end of the write cycle the contents
are then latched.

The 5V supply for IC1, IC2 and IC3
is derived from the Spectrum 5V line
and is decoupled by C1. However, the
motor supply is external and may be in
the range 3V to 36V.

SYSTEM OPERATION

Independent control of the two
motors can be achieved by driving the
logic inputs of IC3 in accordance with
Table 1. For example, if the motor driven

TABLE 1
D2 D1 DO
D3 IN2 IN1 ENA FUNCTION
0 X 0 0 0 OFF SLOW STOP
1 X 0 0 1 ON FAST STOP
2 X 0 1 0 OFF SLOW STOP
3 X 0 1 1 ON FORWARD
4 X 1 0 0 OFF SLOW STOP
Sie X1 T O AON REVERSE
6 X 1 1 0 OFF SLOW STOP
7 X 1 1 1 ON FAST STOP

2nd MOTOR =VALUEx 16 X =DONTCARE

1R ,
WR 2
3

+5v

A7 O
A5

Yo 1.5 260

Fig. 2. Circuit diagram for

Lego Buggy Driver.

7405373

+4-5V
D5-8

D1-4
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by the lower half of the data bus is to
run forward, then DO=1, D1=1 and | COMPONENTS LIST
1 D2=0 which is equivalent to 3 hex, or
3 decimal. Similarly, if the other motor | SEMICONDUCTORS
8 2 has to run forward then, due to ||cj 7418260
symmetrical connection to the upper | 741.S373
\ half of the data bus, D4=1, D5=1and | |C3 SGS L293E Signetics
D6=0 which is equivalent to 30 hex or | p1.p§ IN4148
77— OFF ——»=3 48 decimal. It follows therefore that to
drive both motors in the forward | CAPACITORS
/ direction the value which is required to | ¢ 100n ceramic
be output onto the data bus with the
6 4 OUT instruction is the sum of both the | MISCELLANEOUS
5 UPpeg3arlljd lowesrldgta.bitlvalue& Inthis |14 Pin dil Socket, 16 Pin dil Socket,
case ex or ecimal. g s
A table of hex and decimal values ﬁggf&u;g (i‘giiﬁogil:;(.:tor, P
which would drive the Lego Buggy in 8
compass directions is shown in Table 2.
t‘OTOI': HEX DEC CONSTRUCTION remaining  holes and _either pch
The Spectrum 58 way edge connector connectors or flying leads are taken to
1 FWD FWD 33 51 should first be soldered to the upperand  the 4.5V and motor outputs.
2 FWD OFF 30 48 lower connections on the double sided TESTING
’ printed circuit board taking care to align
P R the polarising slot. The dil sockets f%)r With the power turned off, the board
4 REV OFF 50 80 IC1 and IC2 can then be fitted followed can be plugged into the ZX Spectrum
5 REV REV 55 85 by the decoupling capacitor Cl, the legs and a short Basic program which
6 OFF REV 05 5 of which must also be soldered on the controls the Lego Buggy using the
component side. Similarly D1 — D8 Spectrum keyboard for directional
7 REV FWD 53 83 should be soldered on both sides where control is shown in Table 3. Control of
8 OFF FWD 03 3 necessary to complete the through board motor speed can be achieved by pulsing
: connections. IC3 is soldered directly to the enable inputs of IC3 with a square
0 OFF OFF 00 the pcb where the large areas of copper wave of variable mark to space ratio,
TABLE 2 - track form some measure of heatsinking. but would require the use of faster
pcb linking pins are then soldered to the machine code programs.
MOTOR 2 +4:5v OV MOTOR 1
ook | 14
T T e T SPECIAL
oo g o
- e OFFER
& cs @
+ D8 L D5 : : . o
o~ =L > p {1 1 Crofton Electronics are now able to offer C.C.T.V. cameras from as little as £69.50
L . + VAT carriage. These cameras have been refurbished to a high standard in our
@ . . L4 own workshop. They produce a standard composite output of 1 volt p-p and
» ® will work with any video recorder having a video input socket, digitizer, monitor,
or with a domestic TV. with the addition of a modutator which is available
s0antanan o, ? separately. These cameras are powered from the standard 240 volt ac mains

1c2 ¢ 10 supply.

The lens boss is a standard ‘c’ mount (1" diameter x 32 threads per inch) and
will thus allow a very wide range of camera lens to be accommodated. The
sensitivity of these cameras is in the order of 10 lux which allows their use in
the domes<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>